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THE GRASSHOPPERS OF CALIFORNIA 
(Orthoptera: Acridoidea) 

BY 
H. F. STROHECKER, WOODROW W. MIDDLEKAUFF 

AND DAVID C. RENT2 

INTRODUCTION 

ALTHOUGH GRASSHOPPERS possess many attributes 
which should make them sought after by entomolo- 
gists, they have never attracted the large number of 
collectors and students which have been drawn to 
such other groups as the butterflies and beetles. 
Knowledge of North American grasshoppers grew 
very slowly from the time of Linnaeus to the last 
decade of the eighteenth century, during which period 
most descriptions of Nearctic species were from the 
pens of European entomologists. During the period 
1825 to 1865, the American authors Thomas Say, 
Thaddeus Harris, Samuel Haldeman, Asa Fitch and 
P. R. Uhler published descriptions of a number of 
species and several genera. Nevertheless, Scudder‘s 
catalogue of 1868 listed fewer than seven presently 
recognized species of Acridoidee from America north 
of the Rio Grande. 

In 1873 Cyrus Thomas essayed a synopsis of 
North American Acrididae, a work valuable ROW for  
it original descriptions, but otherwise more likely to 
confuse than to direct a student. A rapid perusal of 
the section of this work devoted to the region north 
of the Rio Grande shows 145 specific names con- 
sidered, of which quite a few are now regarded as 
synonyms. This work of Thomas, while dealing with 
species, is not at all comparable to the CZassificafion 
of North American Coleopfera presented ten years 
later by Leconte and Horn. 

‘These studies were financed in part by funds from 
Regional Research Project (W-371, a cooperetive project with 
Federal and Experiment Station workera participating in 
Arizona, Montana, Colorado, Idaho, Wyoming, and California 

The last quarter of the nineteenth century brought 
many papers from the pens of Samuel Scudder and 
Cyrus Thoaas. These two workers were joined in 
the eighties by Lawrence Bruner but it was 1897 
before the first adequate treatments of even limited 
groups of North American grasshoppers were pub- 
lished. Scudder‘s Revision of the Melanopli and 
Jerome McNeill’s Revision of the Truxalinae remain 
fundamental works. 

Understandably the study of California grasshop- 
pers was far behind The first report based on Cali- 
fornia acridids was the description by Stal in 1861 of 
two species. From 1876 into the twentieth century 
Scudder, Thomas and Brunner described species and 
genera based on material collected by army and 
geological survey expeditions. Saussure at Geneva 
and Bruner in Vienna received material from Ameri- 
ca. Economic damage caused by grasshoppers had 
attracted attention and several works on their de- 
structive activities were published in the last two 
decades of the nineteenth century. C. F. Baker and 
James Grinnell cdlected California Orthoptera early 
in this century, and a rudimentary account of Cali- 
fornia acridids may be extracted from Bruner’s 
volume of the BioZogia Centrali-Americana R&n and 
Hebard published in 1909 the results of extensive 
collecting in California, and material taken by them 
on subsequent trips has been reported in part in a 
number of papers. 

Only recently, however, has a list of California 
grasshoppers been published. The Zndex of the 
Acn’doidea of California compiled by Thompson and 
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Buxton (1964) is a valuable guide to the systematic 
literature. 

BIONOMICS 

The Orthoptera, while comprising only a fraction 
of the number of species to be found in such orders 
as the Lepidoptera, Coleoptera and Diptera, must be 
judged as among the more successful groups of insects. 
Grasshoppers are the most ubiquitous, conspicuous, 
and destructive group in the Orthoptera. 

While mostly phytophagous, grasshoppers may on 
occasion consume a variety of organic matter. The 
reported "cannibalism" is the eating of dead or molt- 
ing and helpless individuals rather than active preda- 
tion. A few instances of monophagy seem definitely 
established, for example, acridids of the genus 
Botitettix are confined to k e a ,  but such a restricted 
food habit seems to be exceptional. 

All students of acridian ecology have recognized 
the occurrence of particular species of grasshoppers 
with certain plant associations but have mered as to 
the importance of specific feeding habits in restrict- 
ing the range of species of acridids Anderson (1964) 
attributes to vegetative cover a definite influence on 
acridids both by its taxonomic composition and 
physical structure but points out, as did Isely 
(19386) and others, that colonies of grasshoppers 
may be localized within large areas more or less 
covered by a favored food plant Gangwere ( 1961), 
in summarizing extensive observations on feeding 
habits of a number of acridid species of eastern 
North America, states that, T h e  herbivores among 
Orthoptera show definite constant preferences. They 
usually specialize in a single category of foods, e.g, 
grasses or forbs, but select widely within the category. 
. . . food probably plays only a minor part in the 
insects' habitat selection" (p. 134). 

Isely (1944) tested the acceptability of various 
plants as food for some Texas Orthoptera and corre- 
lated mandibular structure with predominant con- 
sumption of grasses or forbs. Acridinae generally tend 
to grass feeding and Cyrtacanthacridinae to coflsump- 
tion of forbs, but mixed diets are common. 

The band-winged locusts, long known as Oedipo- 
dinae, occur only in areas where there is considerable 
bare earth. These insects are seldom found on plants, 
at least as adults, but squat on the ground, from 
which they rise from 'time to time in short flights, 
often with a crackling sound. The general color of 

these insects usually matches closely the color of 
the earth, in fact Faure (1932) demonstrated that 
some locusts reared on variously colored substrates 
changed color at molts to match the background. 
Isely (1938a) reared grasshoppers of different colors 
by this technique and exposed them, on plots of dark 
and light earth, to predation by chickens, a turkey, 
and native mockingbirds. His reports indicate definite 
survival value for background-matching coloration. 

A stringent requirement for persistence of acridian 
populations is a suitable site for oviposition This 
site is generally moist but welldrained soil; loose or 
sandy soil seems to meet the requirements of the 
greatest number of species. Some acridids regularly 
oviposit in cracked or decaying wuod and Criddle 
(1930) reported that partly dried cow dung, as well 
as decaying wood, was used as a place of oviposition 
by the cow grasshopper, Neopodismopsis abdominalis 
Thos, in Manitoba. Such habits have not been re- 
corded for California acridids although Wilson and 
Keifer (1941) observed egg pods of Melanoplus mar- 
ginatus in the crowns of alfalfa. According to Parker 
(1957) human artifacts, for example, roadway 
shoulders and railway embankments, may increase 
the sites favorable for egg deposition. Edwards and 
Epp (1965) have recently presented the results of 
experiments on the effect of soil moisture and soil 
pH on oviposition by Melanoplus SanguiNpes. Sand 
which is dry on the surface but moist at  a depth of an 
inch was approximately as favored f o r  egg deposition 
as sand damp throughout; dry sand was used by few 
females A range of pH from 5 to 9 seemed without 
significance. 

Overlying local ecological conditions is the effect 
of temperature according to latitude and altitude 
(Morse, 1889). In all ecological studies generaliza- 
tions should be tempered by recognition of the prob- 
ability that a species of wide range exists as a series 
of physiological "races" of different requirements or 
tolerance. Hastings and Pepper (1964) bring out this 
problem in their study of populations of Aulocara 
in Montana 

In preparing a site for oviposition the female grass- 
hopper bends her abdomen into an arc to bring the 
oviposibor valves to a position perpendicular to the 
substrate. In this action the dorsal and ventral valves 
are brought together and thrust into the soil, then 
spread apart. The scooplike form of the valves, par- 

k ticularly the dorsal ones, acts as a pair of miniature 
\spades in excavating. The alternate juxtaposition and 
spreading of the dorsal and ventral valves is con- 

.. 
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tinued until a cylindrical pit much deeper than the 
normal length of the abdomen is dug. In this process 
the abdomen becomes greatly elongated. 

When excavation is completed the insect slowly 
withdraws the abdomen while discharging eggs most 
often enveloped in a frothy matrix This latter 
hardens into a spongy but firm capsule, enclosing the 
eggs. After the abdomen is finally withdrawn the ovi- 
positor is used to close and obliterate the opening. 

The number of eggs per pod or packet varies both 
inter- and intra-specifically. A number commonly 
reported is 12 bo 25. Differences have also been noted 
in the number of pods produced by individual females 
The eggs are rather large, 2.5 millimeters or more, 
even in small acridids, and of cylindrical form, 
rounded at the ends. Slifer (1938) has described a 
special water-absorbing area in the outer covering or 
chorion of the egg. 

From the few observations reported, Parker (1930) 
and Wilson and Keifer (1941), it appears that the 
eggs of some grasshoppers are able to survive con- 
siderable desiccation with initiation or resumption 
of development when water again becomes available. 
The eggs may also endure quite low tempera- 
Parker (1930) reported 50 percent survival of eggs 
from Montana populations of Melanoplus 
nip '  and CamnuIa pellucida experimentally sub- 
jected for sixteen hours to a temperature of -25' C, 
and 80 percent survival after sixteen hours at -2OOC 
Such cold-hardiness may be, however, exceptional. 
Northward extension of range of some species may 
well be limited by winter soil temperatures. 

The eggs of some acridians, for example, some 
Arphia, Chortophaga, Chimarocephala and Xanthip- 
pus, are deposited fairly early in the summer, develop 
continuously and hatch during middle or late summer. 
The young nymphs hibernate after a period of 
growth, resuming development in the spring, and 
reach maturity early in the year. In most species of 
acridids oviposition occurs in late summer or early 
fall, and winter is passed in the egg stage with 
development arrested through low temperatures, or 
by onset of diapause. Diapause is naturally broken by 
a period of low temperature. With re-elevation of 
temperature, development is resumed. Parker 
(1930) presents many provocative data on the 

'From Gurney's (1962) taxonomic studies it appears that 
the name Melanoplns sanguinim (Fabr.) should be used for 
the insect reported in the pest aa M. mexicanus, M .  atlania or 
M. biliturahw. M. mexicanus (Sa-) has a very limited 
range in the United Statea. 

response, of grasshopper eggs to temperature. The 
intrinsic physiology of diapause is best approached 
through comprehensive works on this subject: Bodine 
and Robbie (1940) Slifer (1946, 1958), Bucklin 
(1953). 

Although the rate of development of eggs is much 
affected by available water and temperature, there 
is no good widence that any species of North Ameri- 
can acridid regularly produces more than one genera- 
tion a year. According to Rehn and Grant (1961) 
some tetrigids produce two broods a year, and ma- 
sionally Mehnoplus sanguinipes will produce a 
second generation (Shotwell, 194 1 ) . 

Hatching of the eggs occurs within the egg pod 
The newly emerged acridid is wormlike in appear- 
ance and wriggles its way to the surface of the soil 
surrounding the egg pod. As soon as it reaches open 
air it sheds its surrounding envelope. According to 
Carothers (1923) the shed pellicle is a true cuticle 
and not an embryonic membrane, as some observers 
have conjectured. With this first molt the characteris- 
tic acridian appearance is d e n t  and little altered 
in subsequent development except for the develop 
ment of wings in most species and a relative decrease 
in head size at maturity. Nymphal development com- 
prises five or six instars. In some species, at lea& a 
definite interval has been noted between attainment 
of structural maturity and the onset of fertility. Wil- 
son and Keifer (1941) record this as eighteen days 
for Melanoplus marginafus. A much longer period in 
the case of Melarwplus devastator has been reported 
by Middlekauff (1964). Wilson and Keifer (1941) 
give a detailed and illustrated account of the life 
history of M. marginatus. It seems to be typical of 
acridian biology. 

In many terrestrial ecosystems grasshoppers con- 
stitute an important agent in the transfer of energy 
from plants to animals. The eggs, nymphs, and adults 
arrt each subjected to a large array of both vertebrate 
and invertebrate predators and parasites. A recent 
review of the insect enemiee of the Acridoidea is 
given by Greathead (1963). 

Localized populations may be decimated by at- 
tacks of predators (Middlekauff, 1959), parasites or 
infectious diseases, (Pickford and Riegert, 1964) 
but attempts to manipulate these agents to reduce 
populations of undesirable grasshoppers have not met 
with notable success. Climatic facwp may significant- 
ly affect grasshopper numbers. Qutbreaks are fre- 
quently moted following a series of years of below- 
normal rainfall an4 mversely a period of rainy and 
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humid weather may result in a rapid population 
decline. 

DISTRIBUTION 

The political boundaries of California enclose a 
great diversity of climatic and topogFaphic features, 
which is reflected in a rich and diverse flora and 
fauna, as is particularly shown in our grasshoppers. 

The characteristics of the California insect fauna 
were pictured by Van Dyke (1919) largely from 
consideration of the Coleoptera, and more recently 
Rehn (1958) presented a discussion of the aBinities 
and reputed centers of origin of the orthopbrous 
genera of western North America On the basis of 
Rehn's study we may construct a brief sketch of the 
distributional patterns of California Acridoidea. 

For this sketch the floristic subdivisions of Cali- 
fornia drawn by Stebbins and Major (1969,  map 1, 
serve better than the broader concepts of Van Dyke, 
but there are no real contradictions between the two. 
Combining the Colorado and Mohave subdivisions of 
Stebbins and Major into a Sonwan, after Van Dyke 
and others, is sometimes convenient since there are 
onIy three endemic grasshoppers in the Colorado and 
one in the &have within California, while thirty or 
more species range over both areas. 

-..m- 
- I b-----& b I" .L ,:, ,: ,. I 

Map 1. Subdivisions of the California floristic province. 
Redrawn from Stebbins and Major (1965). 

rnia Insect Survey 

The Sonoran area of the state extends across our 
border into adjacent Nevada, Arizona, and Mexico, 
permitting a number of xeric species to range widely. 
While only Spaniacris deserticola and the eumasta- 
cids Psychomastax dmrt iwla deserticola and P. 
psylla psylla are endemics, a number of other grass- 
hopper species are typical of this area, but not con- 
fined to it alone. Anwnia integra, Ligurotettix CoquiZ- 
letti, Xeracris minimus, Coniana snowi, Tytthotyle 
maculata, Mohavacris timberlakei and Tanaocerus 
koebelei are some of the characteristic Sonoran desert 
grasshoppers As shown in table 1 the Mohave area 
has a richer grasshopper fauna than does the C o b  
rado, some 6fty4x species occurring within our border 
in this area while only forty-three are reported from 
the Colorado. 

While not as rich as the North and Central Coast 
areas, the Inyo and adjacent Sierra subdivisions are 
notable for endemic and undoubtedly autochthonous 
genera and species of high altitudes. The localized 
species of the melanopline genera Agnostokasia, 
Hebardacris, and Hypsalonia are flightless forms and 
probably represent post-Pleistocene evolution in situ, 
especially the three species of Hebardacris and the 
six of Hypdonia. Xanthippus sierra is a high- alti- 
tude species of a genus having a wide distribution in 
the Great Basin and Plains. Melanoplus eremitus and 
M. ablutus of the Immunis Group; M .  lepidus, a dis- 
junct member of the Saltator Group; and M. rileyanus 
and M. platycercus of the Rileyanus Group are all 
montane species found at somewhat lower elevations. 
Endemic species found in the Inyo region are: Agnos- 
tokasia sublima, Dracotettix plutonius, Hypsalonia 
petasata, Melanoplus platycercus, Parapomafa cala- 
mus, Psychomastax psylla inyo, and Xanthippus 
sierra 

The north-south valleys of this region, with their 
characteristic sagebrush scrub, have allowed some 
migrations in both directions between California and 
the Great Basin and also into the adjacent &have. 
The species Xanthippus olancha is clearly derived 
from Great Basin Xanthippus. A collateral or possib- 
ly annectant form, X. mrallipes miniatus, occurs in 
the White and Panamint Mountains, and the Sierra 
Nevada. 

The North Sierra-Cascade shows little endemism. 
Asemoplus sierranus, an element of a rather widely 
distributed genus, and Bradynotes obesa o p h a  are 
probably autochthons of recent derivation. Hypsa- 
lonia mer& and H .  satur are high-montane species 
with their congeners in similar habitats to the south 
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in the Sierra-Inyo areas. Two species of Melanoplus, 
M .  ascensus ascensus and M. lepidus, are also en- 
demic here. 

The North Coast subdivision contains a number of 
endemic species which appear to be of no great age, 
perhaps late Pleistocene in origin. Notable is the spe- 
ciation in the genus Melanoplus; ten species of  this 
group (buxtoni, m l i ,  chimariki, elaphrus, elater, 
harperi, hupah, keaYeri, lithphilus, and siskiyou) 
being confined solely to this area. It is likely that of 
the above M. harperi, M. chimariki, and M. keiferi 
are of earlier divergence. 

Napaia dianae, a derivative of a holarctic group, 
ranges through the North Coast and overlaps a con- 
gener (gracilis) in the San Francisco area. Along 
coastal dunes Trimerotropis helferi is found, and in 
the northern Coast Range at an elevation of 5000 
feet is the localized Aerochoreutes stenometopus, ap- 
parently isolated by the Sacramento Valley from its 
Great Basin congener A. carlinianus. The recently 
described subgenus Karokia of Boonacris, an element 
of a group of Holarctic distribution, is so distinctive 
that Gurney (in litt) proposes that it be given 
generic status. All endemics of the North Coast sub- 
division may be regarded as autochthonous. 

The Central Coast subdivision, an area also rich in 
endemics, includes the areas occupied by Trimero- 
tropis wquilletti, Esselenia vanduzeei violae, and the 
monotypic Microtes occidenfalis. The first of these is 
probably a relict from an old fauna, and Microtes 
may be an extant representative of acridid types 
ancestral to Dissosteira and Spharagemon. The genus 
Chimarocephala, established on both sides d the 
valley and southward into San Diego County, may 
have evolved its modem features in this region. It 
appears to be nearer the ancestral stirps than do the 
related genera Chortophaga, Encoptolophus, and 
Arphia. Panoche, San Benito County, is the south- 
western limit of the range of the widely distributed 
Agymnastus indens, a derivative of Xanthippus stock. 
The lubberly, flightless (at least in the coastal areas) 
females of Agymnastus characteristic of these coastal 
populations may have been an evolutionary response 
to insular or peninsular conditions in past times. Eight 
species of Melanoplus, all in the Marginatus Group, 
are found only in the Central Cogst subdivision. 
These are M. fricki, M. fultoni, M. hespems, M .  lid- 
neolus, M. microtatus, M. muricolor, M .  nanus, and 
M. sonomaensis. The remarkable speciation in this 
apparently primitive group of Melanoplus may be 
considered evidence of the existence of an archipelago 

in this region in the late Pliocene and early Pleisto- 
cene. Eardley (1951 ) theorized such a stage in the 
history of the area on geological evidence. Aeoloplides 
fratercula o f  the Central Coast is not strongly dif- 
ferentiated from its southern congener A. fuscipes. 
The presence of Morsea and Dracotetfix is likely the 
result of a rather late northward intrusion of these 
forms, and the same explanation may be postulated 
for the occurrence here of Trimerotropis thalassica 
and Psoloessa thamnogaea Dissosteira pictipennis 
may have reached its present evolutionary phase in 
this region but its present great latitudinal distribu- 
tion makes any guess as to its region of origin haz- 
ardous. 

The Southern California subdivision, essentially the 
Californian of Van Dyke (1919), does not have a 
very distinctive assemblage of acridoids and the 
probable history of those which occur here is quite 
different from the account of the beetle fauna as 
sketched by Van Dyke. Excepting the eumastacid 
genera Morsea and Psychomastax and the romaleine 
Dracotettix, all acridoid genera with endemic species 
in the Southern California subdivision have wide 
distributions. Emptolophus, Derotmema, Cordilla- 
cris, and Oedaleonotus each has one species restricted 
to this area, while Melanoplus has three (M. bernar- 
dinae, M. rileyanus varicus, and M. wilsoni). Napaia 
gracilis, Cirwtettix splendidus, and Melanoplus ber- 
nardinae are of northern derivation, the last two 
widely disjunct from related species. So far  as is now 
known, the populations of Napaia gracilis in Southern 
California are rather broadly separated from the 
nearest conspecific populations in San Benito County 
to the north. If Gurney’s placement of Melanoplus 
wilsoni in the Immunis Group is correct, its presence 
in San Diego County is a case of remarkable isolation. 

The Valley subdivision has not been an area of 
evolution of Acridoidea. The forty-three species 
recorded from here are, with the Colorado, fewer than 
from any other biotic subdivision of the state, and not 
a single one is endemic. The impoverished flora and 
fauna as well as the paucity of endemics has been 
similarly noted in plants (Stebbins and Major, 
1965), megachiline bees (Hurd and Michene, 1955), 
cerambycids (Linsley, 1958), and crab spiders 
(Schick, 1965). It is without question a reflection of 
the recent appearance of this area as a habitat suit- 
able for terrestrial plants and animals. A few intru- 
sive species, however, reach their greatest abundance 
here, notably Melanoplus marginatus, M. differentialis 
Ngricans, Dissosteira spurcata, Trimerotropis pallidi- 
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pennis, T. pseudofasciata, Oedaleonotus enigma, and 
Eupnigodes sierrana. 

In table 1 we have listed the genera which have 
one or more endemic species in California, have 
shown the biotic subdivision for those species in the 
genus which are restricted to a single floristic area, 
and lastly have tabulated the number of grasshop 
pers (Acridoidea) which have been reported from the 
state and from each biotic subdivision. 

The North Coast and the Central Coast areas with 
thirteen endemic species each are followed closely by 
the Sierran with eleven; Southern California, eight; 
Inyo, seven; CascadeNorth Sierra, five; Mohave, 
two; and the Colorado, one. Some 113 Species (54 
percent) of California's 2 11 species of Acridoidea are 
endemic to the state. 

MORPHOLOGY 

We are concerned here with the problems of spe- 
cific identification, and these rest to an appreciable 
extent upon the morphology of the adults. Features 
commonly used in taxonomic studies are as follows 
(figs. I-IX) : 

Head-Hypognathous type (fig. I). The dorsal 
area between and in fmnt of the eyes is the fastigium 
of the vertex (fig. I, f), and may be convex, plane 
or concave. On each side of the fastigium, in front of 
the eye, is a lateral foveola (fig. I, fov), which is a 
flattened or depressed area. These are sometimes 
obsolete. The frontal costa (fig. 11, fc) is a broad, ele- 
vated strip on the face, often grooved, with its lateral 
carinae continuous above with the ridges of the fasti- 
gium. The median ocellus (fig. 11, mo) is located on 
the frontal costa. 

Pronotum-The dorsal shield of the prothorax, 
commonly extended backward as a lobe or triangu- 
lar process; over the wing bases and extending to or 
beyond the tip of the abdomen in the tetrigids. Lat- 
erally the pronotum extends downward as a lateral 
lobe (fig. I, 11). The pronotum usually shows a 
median carina (fig. I, mc) and Zaterd carinae (fig. 
I, IC) of variable development In most acridoids a 
transverse groove crosses the pronotun, and is con- 
tinued down the lateral lobes, dividing the prono- 
tun into an anterior prozona (fig. I, pz) and pos- 
terior rnetazona (fig. I, mz). This groove is the princi- 
pal sulcus. In front of this another transverse sulcus 
may divide the prozone into anterior and posterior 
Zobes. In some of the spur-throated locusts a third 

TABLE 1 

DISTRIBUTION WITHIN CALIFORNIA OF 

SPECIEs OF AUUDOIDEA 

Number and Distribution of 
indigenous spec5es which are 
confined to a single biotic sub- 

division in California 

... 

Genera with endemic 

Aeoloplides . , . . . . . . . . . . . . . . . . . . 
Aeaochoreutea . . . , . . . . . . . . . . . . 

species in California 

Arphia . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Asemoplus . . . . . . . . . . . . . . . . . . . . 
Boonacris . . . . . . . 
Bruneria . ... . . . 
Circotettix . . . . . . . . . . . . . . . . . . . . . . 
conozoa 
Cordillacris . . . . . . . . . . . . . . . . . . . . 
Cratypedes . . . . . . . . . . . . . . . . . . . . 
Derotmema .... . . . . , . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . 

Essdenia . , . . . . . . . . . . . . . . . . . . . . . . 
Eupnigodes . . . . . . . . . . . . . . . . . . . . 
Hebardacris . . . . . . . . . . . . 
Hesperotettix . . . . . . . . . . . . . . . . 
Hypsalonia . . . . . . . . . . . . . . . . . , . . 

Microtes . . . . . . . . . . . . . . . . . . . . . . . . . . 
Mohavacris . . . . . . . . . . . . . . . . . , . . 
Morsea ... . . . . . . . . . , . . . . . . . . . , , . . . . 
Napaia . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Oedaleonotus . . . . . . . . . . . . . . . . 

Spaniacris . . . . . . . . . . . . . . . . . . . . . . 
sticthippus 
Tetrix . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Trepidulus .._................. 
Trimerotropis .... 

. .... ... . ........ ... 

4 1  
2 1  
1 1 
1 
2 
1 1 
1 1  
1 
3 
1 
1 
2 1 
1 1 
2 1 
2 1 
1 1 
2 1  
2 
3 2 
2 
6 2 3  1 
1 
3610 8 3 2 3 1 
1 1  
1 
2 1 1  
2 
5 1 
1 1 
3 1 2  
1 1 
1 
2 2 
1 

3 1 
12 1 1 

Total number of 
endemics .................. 113 13 13 8 0 5 11 0 7 2 1 

Total number of 
species & subspecies 
in each subdivision .... 54 77 90 43 50 79 52 78 56 43 
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transverse sulcus may be present The principal sul- 
cus is always hindmost The postffior lobe of the 
prozona may have on each side a Cshaped ridge. 
This condition is known as scutellafe. 

Stern-The metasternum has a pair of deep pits. 
The area between the pits has been called the meta- 
sternal interspace (fig. 111, mtf). On each side of this 
is a mefastemal lobe (fig. 111, mtl). 

Wings-Two pair of wings are usually present, 
the leathery mesothoracic pair are referred to as the 
tegmina (singular, tegmen) fig. IX In some genera 
of Acridinae use has been made of the venation, 
especially the presence and features of the intsrcalery 
vein (fig. IX, i.v.), a spurious vein between the me- 
dian (media) and ulnar (cubitus) veins. The term 
wing will be reserved for the metathoracic wing, 
characterized by a fanlike expansion of the anal area, 
which has several radiate veim In some species of 
acridoids the tegmina and wings may be much 
reduced or entirely absent Adults of species with 
vestigial wings may be distinguished f m n  nymphs 
of alate species by observing that the vestigial teg- 
men is leathery and closely appressed to the body, 
whereas the developing tegmina and wings have an 
approximately perpendicular position and are soft 
Additional indications of mature specimens are the 
rigidity of the exoskeleton and the ''hished" struc- 
ture of the male subgenital plate and female ovi- 
positor. 

Abdomen-This offers few features of taxonomic 
worth. In the Eumastacidae, Tanaoceridae and Tetri- 
gidae the pleural membrane is extensive and the 
spiracles are located in it In the Acrididae, extension 
of sclerotization ventrad encloses the spiracles in the 
tergites. The ninth sternite in the male is more or less 
upturned amund the end of the abdomen as the sub- 
&&tal plate (fig. VI, sg); its most distal portion is 
carried to a dorsal position and reflexed as the pallium 
over the retracted phallus. The last tergite is a tri- 
angular plate, the epiproct (fig. VI, ep) or supra-anal 
plate. On each side of its base is a cercus (fig. VI, c), 
which shows specific forms in some genera. The tenth 
tergite may bear a pair of short to long projections 
which together form the furcula. Roberts (1941) 
has suggested that for brevity of reference each pro- 
cess be called a furcula. 

Hubbell (1932) and Eades (1961) show that the 
structure of the phallus may give clear indications of 
specific differences in the genus Melanoplus, and th is  
taxonomic technique has been found useful in some 
other groups, but cannot be universally applied. 

The entire phallus may be quickly extruded from 
fresh or thoroughly relaxed male specimens by push- 
ing back the pallium from the tip of the aedeagus 
and inserhn . g a No. 3 pin downward and forward 
under the epiproct to engage the front of the phallus. 
Caudad pressure on the pin, with some lifting force, 
will cause the entire phallus to move backward and 
upward. It may be left to dry in this position, or tom 
loose and treated with 10 percent KOH solution until 
fully inflated (in the case d specimens which were 
previously dry). Alkali treatment is followed by 
washing in 10 percent alcohol, during which time 
softened bits of muscle may be carefully removed 
from the preparation. The phallus is finally saturated 
with glycerol and stored in a microvial. Gurney et al. 
(1964) have recently offered some useful suggestions 
on this technique. The phallus, extruded and dried in 
situ, may be adequately inflated by the liberal appli- 
cation of 10-15 percent ammonium hydroxide, ap- 
plied with a watercolor brush. 

The distal extremity of the phallus, which projects 
dorsally, is the ad-s  (fig. VII-VIII), composed 
of two pairs of valves, one pair dorsal (fig. VI& dv) 
(anterior), the OMer pair ventral (fig. VII, w) (pos- 
terior). Dorsally on its base the phallus bears two 
pairs of sclerites, the epiphdlus. Roberts (1941) 
designates the anterior, hooklike sclerites the ancorae 
(fig. VI, an) and the posterior upright plates the 
lophi (fig. VI, lo). Ancorae and lophi may be con- 
nected by a membrane as in the Acridinae, or fused 
into one sclerotized structure as in the Cyrtacantha- 
cridinae. Eades (1961) introduced some modifica- 
tions in the nomenclature of the phallus, and espe- 
cially of the aedeagus. 

Features of the female subgenital plate and ovi- 
positor may be taxonomically useful but have been 
little employed. 

Legs-The only terms which need definition are 
those referring to the armament of the hind tibiae. 
The dorsal or extensor surface of the hind tibia (fig. 
V) bears two rows of fixed spines. Distally the tibia 
is equipped with large spurs or calcars (figs. IV and 
V) which are articulated at the bases. The upper one 
is designated the dorsal internal calcar (dic) and 
the lower one the ventral internal calcar (vic). The 
metatarsus (fig. V, t) is the proximal tarsomere. 

The distal external spine (fig. V,  es) is generally 
present in the subfamily Romaleinae, but is absent 
in our endemic genus Spaniacris, and in the subfamily 
Cyrtacanthacridinae. 
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FIGURES I-IX 
Morphological details of several species of grasshoppers illustrating structures used in keys. 

Fig. I 

Fig. I1 

Fig. I11 

Fig. IV 

Fig. V 

Fig. VI 

Fig. VI1 

Fig. VI11 

Fig. IX 

Chirnarocephala californica ( B w r )  male, head and pronotum, dorsal view; ( f )  fastigium; 
(fov) foveda; (IC) lateral carina; (11) lateral lobe; (lo) lateral ocellus; (mc) median carina; 
(mz) metazona. 
C. californica (Bruner) male, front view of head; (a) antenna; (cl) clypeus; (fc) frontal costa; 
(lb) labrum; (lo) lateral ocellus; (mo) median ocellus. 
C. californica (Bruner) male, meso- and meta-sternum; (ms) mesosternum; (msi) mesosternal 
interspace; (msl) mesosternal lobe; (mtf ) metasternal foramen; (mtl ) metasternal lobe. 
Ageneotettix deorum (Sc.), inner face of the apex of metatibia; (dic) dorsal internal calcar; 
(vic) ventral internal calcar. 
Dracoteffix monsfrosus Bruner, dorsal view of apex of hind tibia; (ca) calcars; (e) distal 
external spine; (t) metatarsus. 
Agymnastus ingens (Sc.), male, left side of apex of abdomen with phallus exserted; (an) ancora; 
(c) cercus; (dv) dorsal valve of aedeagus; (ep) epiproct, (lo) lophus; (sg) subgenital plate; 
(vv) ventral valve of aedeagus. 
Melanoplus yarrowii (Thos.), male, left lateral view of aedeagus, dried preparation; (dv) dorsal 
valve; (w) ventral valve. 
Melanoplus yarrowii (Thos.), male, caudal view of aedeagus, dried preparation; (dv) dorsal 
valve; (w) ventral valve. 
Ligurofeffix coquilletfi McNeill, male, left tegmen, in repose; (fe) fenestrate costal area. 
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PRESERVATION OF SPECIMENS 

The best museum specimens, which will give most 
satisfaction to the collector and be most useful to 
science, are obtained by using special techniques. 
Mere killing and pinning is often not sufficient to 
assure good specimens, and grasshoppers so treated, 
especially those with large, heavy bodies, usually 
darken and frequently will rot 

There is no method of killing specimens intended 
for standard taxonomic study that equals the cyanide 
bottle. Ethyl acetate tends to cause color changes, 
and evaporates too quickly. Chloroform and carbon 
tetrachloride induce muscular tetany, often resulting 
in detachment and loss of hind legs. 

Rapid drying is essential in the preparation of 
good museum specimens. 

Large specimens such as most females of Romal- 
einae and Cyrtacanthacridinae should be eviscerated 
soon after killing. This is accomplished by either cut- 
ting a transverse slit in the dorsum of the cervix 
(neck) and with fine forceps carefully lifting out the 
midgut, or by cutting a longitudinal slit in the abdo- 
men and similarly removing the contents. A loose 
wad of cotton can then be inserted. 

A method of preservation developed by Dr. Julio 
A. Rosas-Costa of Buenos Aires, and put into success- 
ful practice by Prof. Carlos Carbonell of Montevideo, 
consists of a mixture of three parts of talc and one 
part of boric acid powders placed into the body after 
evisceration. One of us (Rentz) has found it quite 
useful in helping to preserve color and promoting 
quick drying. It requires a bit more time but the 
results are well worth the effort. 

Teneral or soft-bodied adults and nymphs may be 
preserved by an ether-immersion technique described 
by Rentz (1962a). 

As soon as specimens are prepared by any of the 
above techniques, they should be dried quickly. This 
can be done easily and rapidly in the laboratory with 
minimal color loss by using an infrared lamp placed 
a safe distance (about 12 inches) away from the 
specimens, b e i i  careful not to overheat 

On extensive field trips, specimens should be evis- 
cerated, prepared with powder and cotton, and placed 
in layers of cellucotton in cigar boxes or other suit- 

able containers. The boxes can be placed in the sun 
or on the warm hood of an automobile for drying. 

Dried unpinned specimens may be subsequently 
softened in a humidity chamber and then pinned. 
Arrangement of the legs and antennae close to the 
body on Styrofoam or polyethylene foam is desirable 
since it saves storage space and helps prevent 
breakage. 
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SYSTEMATIC TREATMENT 
Superfamily ACRIDOIDEA 

THE FAMILIES Tetrigidae, Eumastacidae, Tanaoceri- 
dae and Acrididae constitute the superfamily Acn- 
doidea'. Members of the first three families are of 
little or no economic concern. 

Species in this assemblage of families of the so 
called grasshopper type have the antennae inserted 
near the inner margins of the eyes, nearly always 
with more than twelve segments; the anterior legs are 
of the ambulatory type; the cerci are cornposed of a 
single segment; the ovipositor of the female is formed 
by two pairs of opposed valves, and the hind tarsi are 
composed of three segments. 

Measurements given under the species diagnosis 
are in millimeters and were made from single speci- 
mens selected as typical; the first number of each 
couplet is for the male, the second for the female, 
for example, "Body 15-20." The length of the body 
can vary widely, especially in females, when matura- 
tion of eggs results in distension and extension of the 
abdomen. Non-gravid females were selected for mea- 
surement. 

KEY TO CALIFORNIA FAMILIES AND SUBFAMILIES 
OF THE ACRIDOIDEA 

1 Pronotum covering entire abdomen; front and 
middle tarsi two-jointed; small (body 10 n k )  . 

Tetri&e-(p. 13) 
Pronotum not as above; all tarsi three-jointed . . 2 

3According to Rehn and Grant (1961). Dirsh (1961), how- 
ever, considers the Tetiigidae as a distinct superfamily. 

Abdominal spiracles in pleural membrane; often 
invisible in dried specimens . . . . . . - 

Abdominal spiracles enclosed in tergites . . . 
Acrididae 

Antmnae shorter than front femur . . . . 
Eumastacidae (p. 

Anteamae elongate, filamentous . . . . . . 
Tanaoceridae (p. 

Apex of hind tibiae with paired dorsal spines . 
Romaleinae (p. 

Apical spine lacking in outer row of spine8 on 
hind tibiae . . . . . . . . , . . . . 

Frontal costa abruptly lower at  median ocellus, and 
hardly evident below it; clypeus protuberant, face 
almost vertical; head deep, occiput elevated; pro- 
notum sellate; thoracic pleura strigosely pitted . 

Romaleinae (p. 
Without above combination of features . . . . 
Antenae very broad and much flattened basally, 

acute a t  apex, ensiform; face strongly oblique; 
elongate, slender forms . . . . . . . . . 

Antennae, if Battened, not very broad; face rather 
strongly oblique in Booteftix and Horesidofes, 
usually not so slender . . . . . . . . . 

Fastigium with median sulcus; lateral foveolae 
absent, the lateral ocelli visible from above; pros- 
ternum with cylindrical tubercle (marshy areas) 

Cyrtacanthacridinae (p. 
Fastigium without median sulcus; foveolae present, 

lateral ocelli invisible from above. Acridmae (p. 
Prosternum with a prominent proceas which is 

usually cylindric or linguiform, but acutely pyra- 
midalinsomeapterousmontanespecies . . . 

Crytacanthacridinae (p. 
Tubercle absent from prosternum, if present, b m d  
and rounded and costal area of male tegmen 
broadly fenestrate, e.g., Ligurotettix (fig. IX) . 



Strohecker, Middlekauff, Renfz: The Grasshoppers of California 13 

9 Antennae usually flattened, much broader basally 
than distally; face oblique; hind wings cleer, 
not brightly colored; forms do not stridulate in 
flight but possess pegs on inner surfaces of hind 
femora which are rubbed against the externel 
surface of the tegmina when at  regt . . . 

Acridinae (p. 
Antennae filiform, not appreciably flattened, of 

nearly uniform width throughout, hind wings 
usually very brightly colozed; forms stridulate 
in flight . . . . . . Oalipodinae (p. 

Family TETRIGIDAE 

Subfamily TETRIGINAE 

Members of this family are commonly referred to 
as “grouse or pygmy locusts,” the first generic name 
used for any of them being Tetrix, a Greek word 
which refers to a species of grouse They are among 
the smallest of the grasshoppers or locusts and thus 
derive their other common name, pygmy locusts. Few 
of them attain a length of an inch. While apparently 
very old as a group, there is very little in the way 
of a fossil record 

One of the most characteristic features of this 
family is the long and tapering pronotum which ex- 
tends backwards to (brachypronotal), or exceeds the 
apex of the abdomen (macropronotal). The pmster- 
num is extended forward as a chin plate covering 
the mouth. The tegmina are represented by small, 
scalelike plates at  the base of the well-developed 
win%s. 

These extremely active acridids occupy a variety 
of habitats, but are nearly always associated with 
damp situations or water where they feed on fungi, 
algae, mosses, lichens, grasses, seeds and other organic 
matter. Species living around water may swim and 
dive with alacrity. They are often colored to match 
their environment and are frequently dficult to see. 
The adults hibernate and may live for two or more 
years. Eggs are laid in the spring and at least some 
species have been reported to be parthenogenetic. 

The family consists of approximately two hundred 
genera and one thousand species, which in distribu- 
tion cover almost the entire world except the Arctic 
and Antarctic regions (Rehn and Grant, 1961). Only 
two genera and five species are found in California. 

KEY TO THE CALIFORNIA GENERA AND SPECIES 
OF TETRIGIDAE 

1 Fastigium from dorsal aspect broad, wider than 
width of eye, extended forward beyond the eyes, 
its front margin ConvBx . . . Tetrix 2 (p. 14) 

Fastigium from dorsal aspect narrow, no wider than 
width of eye, not extending forward beyond the 
eyes, its front margin truncate. Paratettir 4 (p. 13) 

Front margin of fastigium roundly convex (6g. 3); 
frontal costa strongly sinuate in profile (fig. 4) . 

Front margin of fastigium obtuse-angulate (figs. 
1,5); frontal costa feebly sinuate in profile (figs. 

T r a n s m e  carina of fastigium when viewed 
dorsally broadly intaarupted by median carina 
of vert- median carina of veatix advanced be- 
yond transverse facial carina; tegmen small, less 
than 2/3 as long as middle femur . . . - 

Transverse carina of fastigium when viewed 
dorsally almost eatire, only slightly interrupted 
by the median carina of vertex; median carina of 
vertex not advanced beyond transverse facial 
carina; tegmeo at  least as long as middle femur. 

Lower margin of middle femur distinctly lobed (fig. 

Lower margin of middle femur at  most undulate . 

omata inwlens Rehn b Grant (p. 15) 

2.6) . . . . . . . . . . . . . .  3 

Tetrix sierrana Rehn & Grant (p. 15) 

Tefrix arbulata (Linnaeus) (p. 15) 

9 . . . Paratettix rnexjcanus (Saussure) (p. 14) 

Paratettix aptecus (Saussure) (p. 13) 

Genus Parafeftix Bolivar, 1887 

The genus Parafeftix is probably the most widely 
distributed and certainly one of the most plastic 
members of the family. It is found in most areas 
where tetrigids are encountered. Our two species, 
aztecus and mexicanus, are widely distributed and 
both have numerous s p n y m s  due to color and 
morphological diversity. 

Paratettix aztecus (Saussure) 
(Fig. 7) 

Tettix azteca Saussure, 1861, Rev. gt Magas. de Zool., (2) 
13:400. Lectotype 0 ,  Rehn 8s Grant 1957, “Mexico 
calidad” = Potrero, Mexico, selected locality of lectotype. 

Synonyms.-Paratettix faller I. Bolivar, 1887:272, 282; 
Paratettix artecus I. Bolivar, 1887:272; Paratettix hesperus 
Morse, 1899:198; Tdmatettix parpmerticis Hancoek, 1902: 
128, 130; Tdmatettix aridus Hancock, 1902:39, 129, 133; 
Telmafotettix parphertius Hancock 1902:39, 128, 130; 
Telmatetfix m*nutUe Hancwk, 1902: 134-135; Telmatettix 
minufUS NBogn, Hallcock, 1902:135. 
Brown or, more often, almost black, the lower 

portion of lateral lobes of pronoturn often strikingly 
pale. Median carina low throughout, not at all cris- 
tate. 

Total length 9-14. 

Geographic range.-From Pug& Sound area, Snake and 
Columbia riveas in Washington, western Idaho, southward over 
most of California to Arizona, and southern New Mexico, 
broadly across Texas to its east-cemtral portion, south, central 
and eastern Oklahoma and Crawford County in western 
Arkansas. To the south of the United States it extends broadly 
over Mexico as far south as Panama. 
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California records.-ALAMEDA CO.: Mines Rd., VII-11-59 
D. C. Rentz, DCR). EL DORADO Co.: Caldor, on Dogtown 
Creek, VIII-1-64 (D. C. & K. A. Rentz, DCR). INYO CO.: 
Darwin Flats, V-8-58 (R. M. Bohart, UCD). LAKE CO.: N. 
Fork Cache Creek, V-17-58 (A. E. Manke, UCD). Putah 
Creek, VI-23-58 (D. C. Rentz, DCR). U s  ANGELE~ Co.: 
Tanbark Flat, VI-21-56 (G. I. Stage, CIS). MARIN Co.: 
Phoenix Lake, IV-12-58, V-1-59 (D. C. Rentz, DCR). 
Alpine Lake, 111-9-58 (D. C. Rentz, DCR). Bon Tempe Dam, 

VII-15-57 (S. M. Fidel, CIS). Eel River, VII-26-58 (J. R. 
Helfer, CAS). MONTEREY CO.: 14 mi. W. Jolon, IV-2-59 
(C. W. O?Brien, DCR). NAPA Co.: Samuel Springs, V-28-56 
(C. A. Moore, CIS). PLUMAS CO.: Mohawk, VI-15-57 (D. 
C. Rentz, DCR). Near Twain, V I 3 6 0  (D. C. Rentz, DCR). 
RIVERSIDE Co.: Palm Canyon, 1-12-53 (P. H. Amaud, DCR). 
SAN DIEGO Co.: Palm Canyon, Borrego Valley, IV-19-57 
(E. I. Schlinger, CIS). SHASTA CO.: 15 m i  N.E. Redding, 
VI-19-60 (D. C. Rentz, DCR). SIERRA CO.: Near Salmon 
Lake, VI-2-60 (D. C. Rentz, DCR). SONOMA Co.: Geyser- 
ville, IV-2047 (S. M. Fidel, CIS). TuOLUMNE Co.: Rose 
Creek, V-1-60 (M. Lundgren, DCR). YOLO CO.: Davis, IV- 
9-57 (R. F. Schoeppner, UCD). Putah Canyon, IV-9-57 
(R. H. James, UCD); IV-11-57 (W. H. Lange, UCD). 
Rumsey, IV-11-57 (R. F. Scboeppner, UCD). 

VI-6-58 (D. C. Rmtz, DCR). MENnOcINO Co.: Hopland, 

Discussion-Generally prefers stony or gravelly 
situations near water. In the more southern and more 
montane portions of California it has two broods per 
year. Adults hibernate in the northern areas. Its 
range in California apparently includes all suitable 
habitats throughout the state. 

Paratettix mexicanus (Saussure) 
(Figs. 8, 9)  

Teftix mexicana Saussure, 1861, Rev. et Magas. de Zool., (2) 
13:400. Lectotype 8 ,  9 Rehn & Grant 1957, ?Mexico 
calida? = Tampico, Tamaulipas, Mexico, selected locality 
of lectotypes. 

Synonyms.-Paratettix tolfecus extensus Morse, 1899: 198; 
Parafettix morsei Hancock, 1902:39, 119; Parafetfir mexi- 
canus abortus Hancock, 1902 : 110, 117; Paratettix toltecus 
race arizonus Hancock, 1902:39, 110, 120; Paratettix tuber- 
culatus Hancock, 1902:39, 110, 117; Paratettix toltecus 
sonorensis Hancodt, 1902:39, 110, 121; Paratettir rabustua 
H a n d ,  1902:39, 110, 121; Paratettir Zeuconotus Nabours, 
1914: 143; Paratettir leucot?mrax Nabours, 1914: 143; Para- 
tettix punctofemora Nabours, 1914: 143; Paratettix Zuteo- 
lineatus Nabours, 1914: 143; Paratettix rufrolineatus Nabours, 
1914: 143; Paratettix melanothorax Nabours, 1914: 143; 
Paratettir luteonotatus Nabours, 1914: 143; Paratettir 
nigronotatua Nabours, 1914: 143; Paratettir caarllatm er- 
tensus Hebard, 1935:279. 

Pale to dark gray, dorsum with a pair of black 
crescents behind shoulders and scattered black mark- 
ings. Median carina low but becoming sopewhat 
cristate in front Stout, usually with pronot& not 
extending beyond apex of body, but elongate in 
some specimens. 

Total length 7.5-11, up to 14 in caudate females. 

Geographic ran&-Southward in western United States 
from Oregon, northtentral Idaho and northwestern Wyoming, 
over broad areas of California except northeastern comer of 
Mod- and Lassen counties, parts of Nevada, Utah and 
Colorado, and many localities m Arizona, New Mexico, and 
Texas. Eastward in the Gulf region across Louisiana, southern 
Mississippi and Alabama, extreme southern Georgia and 
broadly over Florida. South of the border it eztends to 
Panama. 

California records.-ALAMEDA Co.: Niles Canyon, IV-13- 
57 (L. A. Sanchez, CIS). Arroyo Mocho, 111-2-58 (D. Bur- 
&&, CIS). C ~ L W  CO.: Colu~a, VIII-15-55, IX-1-55 (R. 0. 
Schwter, CIS). FRESNO Co.: b t  Lake, 1 mi W. Frimt, VII- 
1-56 (R 0. S~~US- ,  CIS). prather, VI-2936 (R. 0. 
% h u m ,  CIS). LAKE Co.: N. Farlc Cache Creek, V-17-58 
(C. G. Moore b A. E. Menke, UCD). LOS ANGELS CO.: San 
Franaquito Canyon, VII-15-56 (G. L Stage, CIS). MARIN 
Co.: Alpine Lab, VI-6-58 (D. C. Rentz, DCR). Phoenix 
Lake, V-1-59 (D. C. Rentz, DCR). Lake Lagunitas, IV-12- 

Nicasio, VI-25-59 (C. W. O?Brien, DCR). M E ? 0  Co.: 
Hans-, VI-10-59 (D. C. Rentz, DCR). Mill Creek Dam, 
E. of Ukiah, VI-9-59 (D. C. Rentz, DCR). Squaw Rock, 
VI-9-59 (D. C. Rentz, DCR). Yorkvillej V-28-58 (J. R. 
Helfer, CAS). SAN B E N I ~  CO.: Idria, VI-15-55 (P. Wygod- 

DCR). SAN BERNARU~O Co.: Victorvilla, VI-25-58 (P. D. 

M. &hart, UCD). &mega State Park, IV-24-55 (R. 0. 
Schuster, UCD). SANTA CRUZ Co.: Ben h o n d ,  VIII-1959 
(C. E. Wemmer, DCR). Mt. Hermon, IV-12-56 (D. J. Bur- 
dick, CIS). STANISLAUS Co.: Newman, IV-30-57 (C. G. 
Moore, CIS). 

58, V-18-58, IV-27-58, XII-23-58 (D. C. Rentz, DCR). 

  in sky, CIS). 11 mi. E. G o d e s ,  IV-1560 (D. C. R a e ,  

H u d ,  CIS). SAN DIEGO CO.: B ~ o  Vallq, N-19-57 (R 

Discussion-Prefers vicinity of standing or running 
water or at least mucky ground. Will also be found 
in or around vegetation near water. It is two-brooded 
over all or much of southern California, especially at 
lower elevations. 

Genus Tefrix Latreille, 1802 

Representatives of three of the four lines of 
development in this genus are found in California: 
the Palearctic derived subulata; the distinctive bra- 
chypronotal sierrana, which is probably a relict of an 
ancient intrusion; and the third member ornata inso- 
lens, which is the California subspecies of the plastic 
and widespread Nearctic ornata. In addition to char- 
acters mentioned in the key, the genus Tefrix may be 
separated from our only other genus Parafetfix by 
the lack of a scutellate frontal costa, relatively 
smaller eyes and greater inter-ocular width a m s  the 
vertex. Neither color nor color patterns are regionally 
or sexually correlated, and morphological variation 
may be pronounced. 
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Tetrix ornata insolens Rehn and Grant 
(Figs. 3, 4 )  

Tefrix ornata insolens Rehn & Grant, 1956, Proc. Acad. Nat. 
Sci. Phila., 108:150-152. Type 9, Kernville, Kern Co., 
Calif. (CAS). 

Described as deep olive-gray with fuscous blotches 
on head, pronotum and hind femora, the pro- and 
mesoforma annulate. 

Total length of female 8.9. 
Geographic range.-California. 
California records;-(Map 2)  KERN Co.: Kemdlle, V-25- 

40, grasses (C. G. Lewis, CAS). lMARIposA Co.: Fish Camp, 
VIII-14-1897 ( M U ) .  

Discussion-The type was taken in “grasses” 
which is the only information available as to the pre- 
ferred habitat 

Tetrix sierrana Rehn and Grant 
(Figs. 5, 6) 

Tetrix sierrana Rehn & Grant, 1956, Proc. Acad. Na t  SU. 
Phila., 108:11W115. Type 0 ,  Sugar Pine, Madera e., 
Calif., 4300-5000 f t  (No. 5792, ANSP). 
Of varied shades of brown, dorsum with dark tri- 

angles behind shoulders and wavy dark markings. 
Median carina of pronotum rather strongly elevated 
and arched in profile. 

Total length female 9.6. 
Geographic range.-Caliifornia. 
California reoonls.-(Map 2)  MADERA Co.: Sugar Pine, 

VIII-24 to 31-14, 4300-5000 f t  elevation (J. C. Bradley, 
ANSP) . 

Discussion-Known only from the unique type. 

Tetrix subulata (Linnaeus) 
(Figs. 1, 2, Map 2)  

Gryllus subulatus Linnaeus, 1761, Fauna Suecia, ed. 2:236. 
Type locality Sweden. 

incurvatus Hancock, 1895: 761; Tettix luggeri Hancock, 
1899: 188; Tettix morsei Hancock, 1899:280. 
Light brown or gray to almost black, dorsum often 

with fine black markings. Median carina or prono- 
tum well raised throughout, subcristate near front. 

Synonyms:-Acridium &anulatum Kirby, 1837: 251; Tettix 

Total length 11-14.5. 

Geographic range.-Most of Canada, Alaska and the United 
States, except for the southeastem and south central states. 

California records.-(Map 2) (Rehn & Grant ( 1961) record 
sublata from most d the countries in the northern two-thirds 
of the state and at  devations up to 9OOO f t ) .  ALPINB Co.: 
Luther Pass, VI-15-30 (A. T. McClay, UCD). Markleeville, 
V-29-57 (R. P. Allen, CIS). DEL NO- Co.: Klamath, 
N-28-38 (A. T. Mdllay, UCD). EL DORAW CO.: Caldor, 

LAKE CO.: Clear Lake, IV-22-38 (A. T. McClay, UCD). 
Dogtown C k ,  VIII-1-64 (D. C. h K. A. Rmtz, DCR). 

Lakeport, IV-22-38 (A. T. McClay, UCD). MARIN CO.: 
Phoenix Lake, V-1-59 (D. C. Rmtz, DCR). 2 mi. N. Bolinas, 
X-5-63 (L. B. O’Brien, DCR). 4 mi. W. Fairfax, near Alpine 
Lake, IV-28-63 (D. C. Rente, DCR). MENDOCINO Co.: 
Mendocino, VI-24, VII-19-58 (J. R. Helfer) ; V 4 6 3  (D. C. 
Rente, DCR). Fort Bragg, V-1-58 (J. R. Helfer, DCR). 
S m  LUIS 0- Co.: Atascadtao, IV-2340. SONOMA CO.: 
Forestville, VI-6-38 (A. T. McClay, UCD). Sebastopol, 
V-20-36 (A. T. McClay, UCD). TUOLUMNE CO.: Aclcerson 
Meadow, 3 mi. S. Mather, VI-11-60 (D. C. Rentz, h C. D. 
MacNeill, DCR) . 

Discussion-Typical habitat is wet meadow. 

Map 2. California distribution of: @, Tetrix ornata insolens 
Rehn and Grant; I, Tetrix sierrana Rehn and Grant; A, 

Tetrix sublata (Linneaus). 

Family EUMASTACIDAE 

The name by which these insects are commonly 
known is eumastacids, although entomologists have 
applied the name “monkey grasshoppers” because of 
the agility by which they move through or over 
the branches and twigs of brush and chaparral. 

They are of relatively small size, none of our Cali- 
fornia species exceeding one inch in length. The 
family as now recognized is predominantly a tropical 
one. It is widely distributed throughout the south- 
western United States, but is infrequently encoun- 
tered because of the reticent habits of the insects. It 
is well represented in California with seven species 
and subspecies in two genera recorded. 



16 Bulletin of the Cali 

The head of the eumastacids is remarkably en- 
larged, projecting dorsad beyond the cephalic margin 
of the pmmtum. The 12- or 13-segmented antennae 
are shorter than the combined length of the head and 
pronotum. The male sub-genital plate is simple, the 
proximal abdominal tergite is without evident lateral 
tympanic membrane. Abdominal spiracles are situated 
in the latero-dod membrane. Females have one or 
more abdominal tergites preceding the epiproct with 
a marked medio-longitudinal fold or fissure. The 
mesosternum and metasternum are strongly united 
into a more obviously single structure than in the 
Acrididae. The caudal femora are without the dorso- 
proximal over-hanging lobe found in most acridids. 

caria) and a tarsal arolium is well developed. 
The caudal tibiae have two pair of distal spurs (cal- 

One of us (Rentz) has found that, like their rela- 
tives the Tanaoceridae, eumastacids are nocturnal. 
Large numbers of individuals may be observed and 
collected at night on the foliage of such plants as 
Purshia tridentata, Cercocarpus spp., Erio&num fasci- 
culatum, and Arctostaphylos spp., when they are 
active in feeding or engaging in sexual activity. Males 
have been observed on the extremities of such bushes 
where they sit until disturbed. The small numbers of 
specimens in collections can likely be attributed to 
the nocturnal habits of the various species since night 
collecting usually results in large collections. 

KEY TO THE CALIFORNIA GENERA AND SPECIES 
OF EUMASTACIDm 

(Modified from Rehn and Grant, 1959) 
1 Antennae with thirteen segments, node on ventral 

surface of segment 10; male cerci compressed, 
distally falcate; face in profile undulate, the 

male with a recurved, median dorso-proximal 
sclerotized linguiform process . . Morsea (p. 16) 
(The genus consists of only one polytypic species, 
M. californica. Three of the recognized five sub- 
species occur in California. Their systematics 
are difficult. See Rehn & Grant, 1961). 

Antennae with twelve segments, node on ventral 
surface of 9th segment; male cerci styliiorm; 
face in profile convex, the fastigio-frontal junc- 
tion rectangular. Subgenital plate of male without 
a recurved, median dors+pmrimal sclerotized 
linguiformpmcess . . . . . . Psy&mstax2 

Hind femur of female hardly more than five times 
as long as its greatest width; front and middle 
legs stouter . deserticola deserticola Hebard (p. 18) 

Hind femur of female six or more times as long as 
its greatest width; front and middle legs 
more slender . . . . . . . . . . . . 3 

3 Frontal costa of female of almost uniform width 

fastigio-frontal angle acute. Subgenital plate of 

2 
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ventrad of the paired ocelli, its margins a t  most 
feebly sinuate.psylla psylla Rehn & Hebard (p. 18) 

Frontal costa of female of varying width ventrad 
of the paired ocelli, itx margins plainly undulate 4 

Antenna shorter in both sexes, sclerotized lateral 
portions of the subgenital plate of the male 
strongly narrowing to their apices dorso-mesad. 
(Inyo, White Mountains, eastern slope of Sierra 
Nevada . . psylla inyo Rehn & Grant (p. 18) 

Antenna longer in both sexes, sclerotized lateral 
portions of the subgenital plate of the male 
broader a t  their lateral bases and less markedly 
narrowing to their apices dorso-mesad. (East 
side of Sierra Nevada, California; Charleston 
Mts., Nevada.) . . . robusta Hebard (p. 19) 

4 

Subfamily MORSEINAE 
Genus Morsea Scudder, 1898 

The single species included in this genus, M. califor- 
nica, is composed of five subspecies, each one fairly 
well separated geographically. Three of the recog- 
nized subspecies occur in California. Individuals are 
small, twiglike and elusive and do not occur in large 
numbers in nature or in oollections. 

Morsea californica californica Scudder 
(Map 3)  

Morsea californica Scudder, 1898, Psyche, 8:179. Type 8 ,  
M t  Wilson, Calif., selected type locality. Rehn & Hebard 
1918 (MCZ). 

Morsea California californica, Rehn & Hebard, 1918, Trans. 
Amer. Ent. Soc., 44:229. 

Geographic range.-From the Santa Inez Mountains in 
Santa Barbara County, eastward to Mill Creek in the San 
Bernardino rangq southward to the Baja California border and 
eastward as far as Jacumba, San Diego County. 

California records.-(Map 3) (Los Angeles, Riverside, San 
Bernardino and San Diego counties.) SAN BERNARDINO CO.: 
New York Mts., 6 air mi. S. Ivanpah, VIII-13-64 (J. D. 
Birchim, DCR). Same data (J. D. Birchim & C. D. MacNeill, 
CAS). Los ANGELES Co.: Mt. Wilson, X-18-17 (E. P. Van 
Duzee, CAS). Tanbark Flat, VII-8-50, immatures (F. X. 
Williams, CAS). 

Discussion-A chaparral inhabitant, nearly always 
taken from the exposed upper portion of the bushes 
in which it perches. It has been taken from chamise, 
Adenostoma fasciculatum; manzanita, Arctostaphylos 
tomentosa; ceanothus, Ceanothus cuneatus; mountain 
mahogany, Cercocarpus betulifolia; bitter brush, 
Purshia tridentata; and buckwheat, Eriogonum poli- 
folium. It seems to prefer chamise. 

It intergrades to the northwest with M. c. tamal- 
paisensis and to the northeast with M. c. piute. 

Intermediates b e e n  M. c. caliform’ca and M. C. tamal- 
paisensis.-sAN BENITO CO. : Pinnacles Nat’l. Mon., Chalone 
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Camp, VIII-25-62 D. C. Rentz & E. W. Kirachbaum, DCR); 

Birchim, JDB). 
VI-13-64 (D. C & IC A. Rentt, DCR); m-28-64 (J. D. 

Map 3. California distribution of: A, Morma Ealifomka 
califomice Scudder; Mo- califomica tlmrafpaiSenSis 
Rehn and Hebard, 0 ,  intermediatea between Morsee c. 
califom'ca and Motseg c. tatnalpaiaensis; A Momm Cctifomika 

subspecies. 

Morsea californica piute Rehn and Grant 
(Fig. 10, Map 4) 

Morsea California piute Rehn k Grant, 1958, Trans. Am-. 
Ent SOC., 84:239. Type $, 1 mi. N. Current Summit, Horse 
Range, White Pine Co., Nev. (No. 5809, ANSP). 

Geographic range.-(Map 4)  This subspecies ranges from 
the Mono Lake region of California to Beaver County, Nevada, 
in the north, southweetern Utah, and south to northwestern 
Arizona. 

California recorda.-(Inyo, Kern and Mono Comtim.) INYO 
CO.: Rock Creek, 1 mi. W. Tom's Place, VIII-7-59, VIII- 
8-61, IX-3-64, at 15 watt black light (C. D. MacNeill, G. F. 
MacNeill Q D. C. Rentz, CAS). Cedar Flat, Westgard Pass, 
VIII-21-63, 7310 f t  elevation, on flowers of Cbzysothamnus 
vicidiflorua (H. B. Leech, CAS); same locality and date, swept 
from Purshia #anduIma (C D. MacNeill, CAS). 6 mi. W. 
Independence, VII-25-65 (D. C. Rentz & J. D. Birdrim, 
DCR, JDB). Weatgard Pass plateau, VI-21-65 (J. D. 
Bircbim, JDB). MONO CO.: 10 mi. N. Leevmm - - g# VIII-9-61 
(D. C. Rentz, CAS). 11 mi. N. Paradise Camp, VII-17-65 
(J. D. Birchim, JDB). 

Discussion-The preferred host plants of this sub- 
species are bitterbrush, Prnshia tridentafa, and P. 
glanddosa, from which nearly all specimeas have 

Map. 4. California distribution of Morsea Cafifornica piUte 
Reh and Grant 

been beaten. It has also been taken on desert almond, 
Prunus fascicdata, and cliff rose, Cowania mexicane, 
and Artemesia. Spechens are diflicult to capture 
during the day because of their concealment on the 
host shrubs. Their coloration and markings blend 
well with the leaflets and twigs upon which they rest 
They can very rarely be seen by direct observation 
but can best be collected by beating. Characteristic- 
ally, they perch with the hind legs relaxed in a lateral 
position, thus more closely resembling the tridentate 
appearance of the bitterbrush leaves. 

Large numbers have been collected in the Owens 
Valley at night on bitterbrush. In areas of contact it 
intergrades with M. c. californica and M. c. tamal- 
paisensis. 

Morsea californica tamalpaisensis 
Rehn and Hebard 

MO- difornica tatnalpai-s Rehn b Hebard, 1909, h. 
Acpd. Sci. Phila., 61:421. Leaotype 8 ,  Reh & Hebard, 
1918, M t  TampTpais, Mprin CO., Calif. 

Geographic range.-Mt Tamalpais area, Marin Coynty, and 
M t  Diablo, Contra Costa County, California. 

California d & - ( h d a p  3) CONTRA COSTA 03.: M t  
Diablo St Park, summit 3849 f t  elevation, Vm-14-65 (D. C. 
Rea% DCR), on Cencocarp~ at night MARIN 03.: Mill 
Valley, X-3-47, X-1047, XI-1948, IX-1149, X-ZMO, 
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IX-1951, IX-1953, VIII-7-55, VIII-10-58 (E. S. ROSS, 
CAS). M t  Tamalpais, VII1-17- , 1500 f t  elevation (R. L. 
Usinger, CAS). Alpine Lake, VII-25-59 (C. D. MacNeill, 
DCR). 5 mi. N. Alpine Lake, VIII-8-60 (E. P. Catts, DCR). 
Lake Lagunitas, VI-24-58, Wr-658, nymphs (D. C. Rentz, 
DCR). 

Discussion-The typical form of this subspecies is 
known only from Mt. Tamalpais and Mt. Diablo. 
Intergrades with M .  c. californica over much of the 
Coast Range south of the Golden Gate. 

It is found mostly on chamise, Adenostoma fasci- 
culatum and manzanita, Arctostaphylos glandulosa. 

Genus Psychomasfax Rehn and Hebard, 1918 

This genus is composed of three species, two of 
which are very closely related. The line represented 
by the single species P .  psylla is largely confined to 
the western and southwestern parts of the genus' 
range. The second line composed of P. robusta and P .  
desertiwla is more northern in distribution. Only the 
Nevada subspecies P. desertiwla indigena is absent 
from the California fauna. Members of this genus 
range from low altitude desert habitats to heights of 
over 11,000 feet. 

Psychomastax deserticola deserticola Hebard 

Psychomastax psylla desertiala Hebard, 1934, Trans. h e r .  
Ent Soc., 59:364, Type 3, Cushenbury Ranch, lower slop 
of San Bemardino Mts., Calif. 

Psychomastax deserticola desertiala, Rehn & Grant, 1959, 
Trans. Amer. Ent. Soc., 84:292. 

Geographic range.-This subspecies is known only from 
Cushenbuxy Canyon m the north side of the Sen Bernardino 
Mountains, California. 

California records.-(Map 6 ) .  

Discussion--Occurs only in arid environments. Has 
been taken from chamise, Adenostoma fasciculatum. 
Moderately high elevations (4100-5900 feet) in the 
lower Sonoran Life Zone. 

Psychomastax psylla psylla Rehn and Hebard 

Psychomastax psylla Rehn b Hebard, 1918, Trans. Amer. Ent 
Soc., 44:243. Type 3, Strawberry Valley, San Jacinto Mts., 
Riverside Co., Calif. 

Psychomastax psylla psyna, Rehn & Grant, 1959, Trans. h e r .  
Ent Soc., 84:284. 

Geographic range.-Entireiy within California f&rh ~iver- 
side county in the south, northwest to the Vmtura Moptains, 
and east to the San Jacinto and San Bemmrdino Mountains. 

R 

California records.- (Map 5). 

Discussion-P. psylla psylla intergrades with P. 
p.  inyo to the north in the Panamint Range, Inyo 
County. Typical P. p. psylla ranges from 3800 to 8300 
f ee t  in Upper Sonoran and Transition Life Zones. 

It is usually found in brush under open cover or 
forest. It has been taken under juniper, pinyon, sugar 
pine, incense cedar, and Douglas fir. In these situa- 
tions the associated brush has been sage, bitterbrush, 
manzanita, chinquapin, and other low bushes. 

Psychomastax psylla inyo Rehn and Grant 

Psychomastax psylla inyo Rehn & Grant, 1959, Trans. Amer. 
Ent. Soc., 84:288. Type 8 , near Goat Spring, White Mts. 
Inyo Co., Calif. 

Geographic range.-The known distribution is based upon 
the localities on the west slope of the White Mountains section 
of the WhiteInyo Range bordering Owens Valley and on the 
east slopes of the southern Sierra Nevada. 

California records.-(Map 5)  INYO Co.: Sage Flat Camp, 
10 mi. W. Big Pine, VII-2064, on blossoms of Eriogonum 
fascidatum, at night (D. C. Rmtz, DCR). Westgard Pass, 
VII-2-2, 7200 f t  elevation, on blossoms of Eriogonum 
fasciculatum (D. C. Rentz, CAS). 11 mi. W. Lone Pine, VII- 

Rentz & J. D. Birchim, DCR, JDB). 6 mi. W. Independence, 
VII-22-65 (D. C. Rentz & J. D. Birchim, DCR, JDB). 

22-64 (D. C. 8a K. A. Rmtz, DCR); VII-22-65 (De C. 

Map 5. California distribution of: I, Saychmaatax psylla 
apylla Rehn and Hebad 0 ,  Paychomastax spylla inyo Rehn 
and Grant; a. inteamediates between Ssychomastar p .  psylla 

and Paychomastax p. inyo. f 
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I Discussion-Has been taken in wild gooseberry 
bushes, Ribes sp., and among bristle cone pines, 
Pinus aristata, on a bare, shale slope at high altitudes, 
9500 feet or over. 

Psychomas tax robusta Hebard 

Psychomastax psylla robusta Hebard, 1934, Trans. h e r .  Ent. 
Soc., 59:364. Type 8 ,  Charlest00 Peak, Nw. 

Psycllomastax robusta, Rehn b Grant, 1959, Trans. h e r .  Ent. 
Soc., 84:289. 

Geographic range-Restricted to the east side of the 
southern Sierra Nevada around Mt Whitney and in the 
adjacent Spring Mountains of Nevada. 

California records.-(Map 6)  INM Co.: 11 mi. W. Lone 
Pine, VII-6-61, VII-22-64, on blossoms of EriogOmm, 
fasciculehun, at night (D. C. Remtz, DCR, CAS). 9 mi. N. 
Lone Pine, VII-9-61, on blossoms of Eriogonurn fascicufatum, 
at night (D. C. Rentz, CAS). 9 mi. W. Lone Pine, VII-23-64 
(J. D. Bmhim, JDB). Bristlecone Pines Rd., VIII-25-65 
(J. D. Birchim, JDB). 11 mi. W. Lone Pine, VII-3-65 (J. D. 
Birchim, JDB). TULARE Co.: Cedar Grove, IX-104% (S. 
Elems, DCR). 

Map 6. California distribution of: I, Psychomastax deaerti- 
cola deserticola HebaK1; a, Psychomastax robusta Hebard. 

Discussion-Has been taken from juniper, pinyon, 
wild gooseberries, and mountain mahogany, Cerco- 
carpus Iedifolius, as well as on bare ground. The over 
story was composed of Pinus aristata, P. ponderosa, 
and P. balfouriana. Rentz has found them on the 
flowers of wild buckwheat, Eriogonum, at night. At  
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very high altitudes (10,700 feet) it has been taken 
on granite gravel and on boulders. 

Family TANAOCERIDAE 
desert long-horned grasshoppers 

Members of this family, which were recently re- 
moved from the Eumastacidae (Dirsh, 1955) appear 
as adults early in spring and are seldom encountered 
by daytime collectors. They are remarkably agile, 
especially the males. 

They are of medium size, the male moderately 
elongate, the female relatively robust They differ 
from the Acrididae in that the frontal costa con- 
sists of a single carina ventrad of the median ocellus, 
suggestive of the Tetrigidae in that respect. The an- 
tennae are slightly longer than the body (males), or 
slightly shorter (females). Wings are completely ab- 
sent. The stridulatory ridge is located on the side of 
the third abdominal segment and on the lower 
internal basal margin of the hind femur. The hind 
tibiae have the external apical spine present, as in 
the Romaleinae. Because of the presence of this 
external apical spine, the group was considered to 
belong to the Romaleinae. Recent research on the 
male and female internal genitalia, however, has 
clarified some of the complexities of many of these 
aberrant species. The subgenital plate of the male is 
composed of two or three sclerotic plates connected 
by a membrane. 

According to Rehn and Grant (1961) the tanao- 
cerids are an endemic North American family 
restricted to the southwestern United States and 
northern Baja California, Mexico. The family is 
known from the states of Utah, Nevada, Arizona and 
California. It is found only in the Upper and Lower 
Sonoran Life Zones 

Like so many so-called rarities, once the habitat or 
proper time of occurrence is discovered, many speci- 
mens can be collected. In the course of collecting 
desert dedicids, one of us (Rentz) has discovered 
that the tanaocerids, like the eumastacids, are noc- 
turnal. Collecting t i p s  to the Mojave Desert during 
the late winter and early spring have resulted in 
obtaining relatively large numbers of specimens of 
both genera. Collecting on a warm spring night during 
April, 19 miles northeast of Mojave, Kern County, 
yielded several dozen individuals of Tanaocerus 
koebelei. The same was true a few days later in 
Riverside county at Pinyon F!ats. Males were very 



20 Bulletin of the California Insect Survey 

active and females, although quite sedentary on 
bushes and grasses, could be spotted fairly easily. 

Large numbers of Mohavacris fimberlakei were 
also obtained a few days later 3 miles north of Cajon 
Pass in San Bernardino County on Artemisia friden- 
fafa, also at night The specimens were less active 
than the Tanaocerus, but diligent searching turned 
up one or so every half hour. Although Tanaocerus 
possesses a so-called stridulatory apparatus, the 
authors have not been able to hear it used for this 
purpose. 

some notes on the biosystematics of the family. 
Grant and Rentz (1967) have recently published 

KEY TO THE CALIFORNIA GENERA AND SPECIES 
OF TANAOCERIDAE 

1 Dono-median carina of pmnotum rising posteriorly, 
forming a high, conspicuous lamellate lobe; in 
lateral view, first antennal segment twice as long 
as broad; posterior margin of pronotum not un- 
dulate . . . Mohavacris timberlakei Rehn (p. 20)  

Dorso-median carina of pronotum absent or nearly 
so, not forming a posterior lamellate lobe; in 
lateral view first antennal segment as long as 
broad; posterior margin of pronotum regularly 
undulate . . Tanaocems koebelei Bruner (p. 20) 

Genus Mohavacris Rehn, 1948 

Only one species, tirnberlakei, is known for this 
genus. The stmng pronotal carinae and long antennae, 
broad at the base and tapering to a filamentous apical 
portion, easily distinguishes this genus from Tanao- 
cerus. 

Mohavacris timberlakei Rehn 

Mohavacris tirnberlakei Rehn, 1948, Proc. Acad. N a t  Sci. 
Phila., 100: 18. Type 8 ,  Highway 138, Mojave Desert, Calif., 
3600 ft. (probably a few miles east of Llano, near the 
course of Rock Creek Wash). 

The strong pronotal carinae and long antennae, 
broad at base and tapering to a filamentous apical 
portion, are distinctive. 

Geographic range.-Known mostly from the southem part 
of the Mojave h e a t  in northeastern Loa Angelas County 
and southweatern San Bemardmo County. Buxton (1964) 
reportsd one specimen from Biehop, Inyo County. 

California records.-(Map 7) INYO Co.: Bishop, IV-1964, 
in black light*-t.rap (R. Keleman, CDA). Los ANGELES Co.: 
Mojave Desert, V-9-37, grass (N. F. Hardman, CIS). Desert 
Springs, Mojave Desert, V-19-55 (P. D. Hurd, CIS). SAN 
BERNARDINO CO.: 3.5 mi. N. Cajon Pass, IV-19-62 (M. 
Lundgrm, CIS) .e. 

I f  

Discussion-This is one of the most interesting of 
North American Orthoptera. It has been scarce in 
collections but because of the discovery of its noc- 
turnal habits, perhaps more specimens will be seen 
and collected and its bionomics discovered. Although 
Rehn and Grant (1960) indicated that the host plant 
was Adenosfoma, we feel that it is a more general 
feeder. A large series of specimens was collected at  
night three miles north of Cajon Pass, San Bernar- 
din0 County, on sagebrush, Arfemesia Individuals 
tended to be on the stems and branches, not on the 
leaves. The carination of the dorsum blended well 
with the rough sagebrush bark and rendered them 
somewhat difficult to see. 

Genus Tanaocerus Bruner, 1906 

The genus includes but two species, only one of 
which, T. koebelei, is found in California. It may be 
separated from its only known relative, Mohavacris, 
by the characters enumerated in the preceding key. 

Tanaocerus koebelei Bruner 
(Fig. 11) 

Tanaocerus koebelei Bruner, 1906, Biol. Centr.-Amer., 0 6 ,  

Tanaocerus koebelei koebelei, Rehn, 1948, Proc. Acad. Nat. 

Tanaocerus koebelei albatus Rehn, 1948, Proc. Acad N a t  Sei. 

2:192. Type 0 ,  Panamint Valley, Calif. 

Sci. Phila., 100:3. 

Phila., 100: 14. 

Geographic rmge.-(Map 7) Extreme soutfiweatern Utah, 
west to Nye County, Nevada, and Inyo County, California, 
southwest in eastern Kern, western San Bernardbo, and 
eastern Los Angeles counties to Riverside County, California. 

California records.-INYO CO. : Surprise Canym, Panamint 
Mts., IV-24-57 (0. I. Stage, CIS). Silver Canyon Trail, 
White Mts., 8200 f t  elevation (J. Rehn, ANSP). RIVERSII~E 
Co.: Whitewater, 111-9-30 (C. M. Dammers, ex: Rehn). Oasis, 
IIIL-8-36 (P. H. Timberlake, ex: Rehn). San Jacinto Mte., W. 
Indio, IV-1242, 3500 ft. elevation (H. R. Roberts, ANSP). 
Pinyon Crest, 12 mi. S.W. Palm Desert, IV-10-63 (R. L. 
Langston, CIS). SAN D m  Co.: Borrego, IV-10-52 (J. 
Linsley, CIS). 

Discussion-Inhabits a broad range of desert 
environments and may be beaten from vegetation or 
taken on the ground. Chiefly found on k e a  friden- 
fafa, Franseria dumosa, and Yucca brevifolia. The 
ground surfaces it seems to prefer are shaly pebbles 
on gentle slopes, fine gravel or coarse sand, or smooth 
bare spots of moderate size with scattered grass, or 
under bushes. 

La Rivers (1948) collected nymphs in Nevada in 
October, speculating that eggs hatch in August or 
September. 
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Map 7. California distribution of: 0 ,  Mohavacria timberlakei 
Rebn; I, Tanaomma koebelei Bnmer. 

Adults are usually taken from February to May 
and quite likely overwinter. Tinkham (1947) reports 
having taken adults in late December. He notes that 
males are remarkable jumpers, difficult to follow and 
catch. The females are sluggish and poor jumpers. 

Collecting at night yields large numbers of Speci- 
mens. Large females may be readily spotted sitting a 
few inches to a foot above ground level, on small 
bushes or grasses. Nothing is known about the egg- 
laying habits, methods of stridulation, or mating of 
any of the species of Tanaoceridae. 

Family ACRIDIDAE 

This large and important family contains the so- 
called “short-homed” grasshoppers and true locusts. 
Worldwide there are over one thousand genera and 
ten thousand species, including a number of man’s 
most important agricultural pests. All acridids feed 
on plant material with all species showing definite, 
consistent food preferences, but usually specializing 
in a single category of food such as grasses or forbs 
within which they may select widely. Only a very 
few species confine themselves solely to a single plant 
species. Occasionally a few species may be somewhat 
carnivorous. Most of the damage to range grasses and 

forbs, or agricultural crops is done by a relatively 
small number of species but many others may do 
some damage at  times. 

They are characterized by relatively short anten- 
nae, usually shorter than the body, filiform, ensiform, 
or clavate, with the segments distinct. There are three 
ocelli, two laterad to and one mesad in the frontal 
costa. The frontal costa is well marked, never replaced 
ventrad of the median ocellus by a single carina as 
in the Tanaoceridae. The lateral temporal foveolae 
are usually present, frequently well marked and 
sharply outlined, varying in position, and important 
to the classification of the group. The eyes are lateral, 
usually relatively large. 

The pronatum is proportionately large, variously 
produced and ornamented. The dorsal surface, or 
disk, usually has a distinct mediolongitudinal carina 
which may be elevated into an entire or interrupted 
crest The lateral carinae defining the lateral margins 
of the disk may or may not be present A single trans- 
verse sulcus is almost invariably present, this being 
the caudal sulcus; anterior sulci may also be indicated. 
That portion of the pronotum anterior to the principal 
sulcus is termed the prozona, that posterior is the 
metazona 

The tegmina are usually narrowly elongate, occa- 
sionally brachypterous, and are sometimes present in 
the male and absent in the female. When present 
they are always at least as long as the wings, usually 
dullcolored and thickened or coriaceous. In numerous 
cases certain veins of the marginal or discoidal fields 
may be specialized for stridulating purposes. Hind 
wings vary as do the tegmina, from fully developed 
to very abbreviate, or absent, but never exceeding 
the tegmina in length. In some cases the radiate veins 
of the wings are thickened and rodlike, and their sur- 
faces are specialized, along with certain veins of the 
anterior field and the anal complex, for stridulating 
p u r p o s e s .  The membranous hind wings may be 
brightly colored (Oedipodinae) and very attractive. 

The auditory organs are with few exceptions (in 
some apterous species) on the side of the proximal 
abdominal tergite. The external genitalia of both sexes 
are basically as in the other families of the Anidoi- 
dea. The abdominal spiracles are placed ventrad in 
the sides of the dorsal sclerites, not in the membrane 
as in the Tetrigidae and Eumastacidae. The proster- 
num is with (Cyrtacanthacridinae) or without a 
median spine or tubercle. When present this is 
usually well marked, and its form varies in different 
groups. 
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Fore and middle legs are short, relatively slender, 
usually subequal in size and general form. The hind 
femora are much larger, modified for jumping. 
Stridulating organs are often located on the inner 
side of the hind femora. All species in the family 
show the outer surface of the hind femora with the 
same type of impressed striae. The hind tibiae have 
their extensor margins armed with spaced spines for 
the greater part of their length, and two distal spurs 
(calcaria) are found on each side. The tarsi of all 
limbs are composed of three segments, the proximal 
one (the metatarsus) with three pads or pulvilli. The 
tarsal claws have a distinct pad or arolium between 
them. 

We have elected to divide the Acrididae along 
former lines, Romaleinae, Cyrtacanthacridinae, Acridi- 
nae, Oedipodinae, rather than considering the Acridi- 
nae and Oedipodinae in a single subfamily as sug- 
gested by Dirsh (1961). This does not mean we re- 
ject his placement but rather we feel that this will 
aid in identification which is one of the primary pur- 
poses of this Bulletin. It will be quickly noted, there- 
fore, that certain genera, Ligumtettix, Xeracris, Cibo- 
Zacris are keyed out under both subfamilies. These 
genera seem to show overlapping characters and the 
use of a single subfamily seems indicated by dilEcul- 
ty of their placement. 

Subfamily ROMALEINAE 

This subfamily comprises a diverse group of genera 
and species, restricted to the New World. While 
principally tropical in distribution, three genera, 
with but four species, occur in California. No single 
morphological character will serve to distinguish 
members of this group. 

KEY TO CALIFORNIA GENERA AND SPECIES OF 
ROMALEXNAE 

Tegmina and winge abbreviated; median pronotal 
carina sharp, crested (fig. 169) . Drawfettix 2 

Tegmina and wings not abbraviated; median pro- 
notal carina feeble, especially on the pmzona . 3 

Median carina lower on metazona than on pmmna; 
fastigium no longer than its proximal width 
(Argus and Panamint mountains) . . . . 

Median carina subequal throughout; fastigium 
longer than its proximal width (coast ranges; 
San Jacinto and San Bernardiio mountains) 
(fig. 169) - - . . D. monstmsus Brunar (p. 22) 

External apical spine of hind tibia atweat; form 

D. plutoNus Bruner (p. 23) 

slender; pronotum saddle-shaped . . . . . 
External apical spine of hind tibia preaent; form 

robust; pronotum not saddle-shaped (fig. 170) 

Spaniacris deserficofa (Bruner) (p. 24) 

Tyf fh ty l e  mawfata (Bruner) (p. 24) 

Genus Dracofettix Bruner, 1889 

This distinctive genus is found only in California 
and the west side of northern Baja California. The 
produced rostrum, distinctive pronotal crest, and 
abbreviated tegmina and wings will serve to distin- 
guish it. The Baja California species, Dracotettix 
newboldi Hebard, has much longer wings than either 
of the other two species and is slightly smaller. 

Dracotettix monsfrosus Bruner 
(Figs. V, 169) 

Dracofetfix monsfrosus Bnmer, 1890, Proc. US. Nat  Mus., 
12:SO. Letotype $, selected by Rehn & Hebard, 1912, Los 
Angeles, Calif. 

Dracofeftix californicus Bruner, 1907, Biol. Centr.-her., 
Orth., 2:226. 

The features cited in the keys lead to ready place- 
ment to genus, The specific differences between this 
and the next species are more subtle and are treated 
at length by Rehn and Grant (1961). 

Geographic range.-The greater part of the coast ranges as 
well as the southern mountains and adjacent lower levels of 
southern California, apparently reaching to, or at least close 
to, sea level in a few places, and over the Tehachapi Range 
northeastward as far as the summit of Walker Pass. I t  is not 
known from the floor of the Central Valley, from the main 
Sierra Nevada chain, nor from any part of the desert stretches 
east of the main mountain masses. 

Cafifom*a recorcf&-(Map 8 )  CoNTm COSTA Co.: Russel- 
mann Park, IV-2-60 (J. M. & S. M. Burns, DCR); VI-14-60, 
X-15-60 (D. C. Demtz, DCR). Mt. Diablo, X-7-60 (R. 
Broatch, DCR). LAgp: CO.: Middletown, V-11110 (K. Frick, 
CIS). Los A N G B L ~ ~  CO.: Brown?s Cyn., IV-19-36 (I(. W. 
Opib, CIS). MARIN Co.: Cypress Ridge, IV-1741 (C. D. 
MacNeill, DCR); VI-14-60 (D. C. Rentz, DCR). 1 mi. N. 
Alpine Lake, IV-4-61 (E. P. Catts, DCR). Alpine Lake, 
V-14-60 (J. M. Burns, DCR); V-30-62 (C. D. Mac- 
Neil, CAS). 4 mi. W. Fairfax, IV-28-61 (D. C. Rentz, 
DCR). H mi. N. Alpine Lake, 111-3141 (E. P. Catts, 
DCR). Carson Rid- V d a 2  (C W. O?Brien, CAS); VII- 

8-60 (G. I. Stage 81 R. R. Snlling, DCR). NAPA CO.: Pope 
Valley, IV-15-65 (E. W. Kirschbaum, DCR). Calistoga, III- 
8-34, (E. 0. Essig, CIS). St Helene, IV-3-20 (A. Koebele, 

Flats, V-24-40 (R. Buckner, CIS). Marion Mtn. Camp, San 
Jacinto Mts., VII-1-52 (W. V. Gamer, CIS). SAN BENXTO 
Co.: Idria Road, west end, VIII-22-58 (D. C. Rentz, DCR). 
2 mi. W. jc t  Cieaega and Lime Kiln Roads, IV-24-65, III- 
3 0 6 3  (D. C. 81 IC A. Rentz, DCR). Idria, V-30-54 (E. G. 
Linsley, R. F, Smith, CIS). S m  DIEGO Co.: Nellie IV-30-17 
(E. P. Hewlett, CIS). San Felipe Vy., VI-7-40 (C. D. 

4-62 (D. C.  rent^, CAS). MONTEREY CO.: AITOYO SWO, V- 

CIS). Monticello, IV-28-36 (CIS). RIVERSIDE CO.: Pinyon 
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Michener, CIS). SANTA BARBARA C0.: Los Padres Nat'l. 
Forest, VI-2056 (C. Cuahner, DCR). SANTA CLARA Co.: Mt 
Hamilton, VI-6-64, 1 immature 8 (D. C. & K. A. Ratz,  
CAS). VENTURA Co.: Mt Pinw, V-61959, 8OOO ft dev. 
(J. Powell, CIS). 

Discussio-Little is know about the preferred 
habitat of this ground inhabiting species. It is usually 
found on rocky or gravelly mountain areas with 
sparse grass and other scattered plants such as wild 
buckwheat, Erio&num; Brickellia californica; and 
others. Males are active, but flightless, as are the fe- 
males, but the latter depend upon their camouflage 
to escape detection. Adults overwinter since they have 
been collected beneath loose bark and in other shel- 
tered spots in mid-winter. 

Stridulation consists of the scraping of the base of 
the hindfemora against the sides of the abdomen, pro- 
ducing a raspy, scratchy sound. No spiracular "hiss- 
ing'' was observed. Stridulation was noted only when 
the specimens were handled, indicating that the stri- 
dulation may be more of a defense mechanism rather 
than a mate-finding apparatus. 

A mating pair was taken on April 17, 1961, in 
Marin County. 

Dracofetfix plutonius Bruner 

Drawtettix plutoNu.9 Bruner, 1893, N. A. Fauna, 7:267. Lecto- 
type 0 ,  selected by Rehn & Hebard, 1912. Panambt Valley, 
Cali. 

Geographic range.-Between the mountains to the east of 
Owens Lake, the westem side of the Panamint Range and 
recently five specimens have been collected at the Nevada 
Test Site (Bamum, 1964). 

California records.-(Map 8) Panamint and Argus 
mountains in Inyo County. No specimens in the CIS collection. 

Discussion-According to Rehn and Grant ( 1961), 
the species occurs in the upper part of the Lower 
Sonoran Life Zone, and probably enters the Upper 
Sonoran. The authors further state that little infor- 
mation is available on the exact conditions where 
plutonius has been taken. Apparently it occurs above 
the Larrea belt and below that of juniper and pinyon 

According to Barnum (1964), the preferred vege- 
tation of the insect at  the Nevada Test Site is defi- 
nitely sagebrush (Artemisia tridentafa), of what 
might be considered the Upper Sonoran Zone. At- 
tempts at securing this species by sweeping the brush 
were futile. It was also usless to try to spot the insect 
visually. The one specimen obtained by Bamum was 
from a shrub that had been inspected visually and 
then kicked forcefully at the base. It was found that 
a strong kick at the base of the shrub would be vio- 

Map 8. California distribution of: 0 ,  Drawtettix monstrosus 
Bruner; I, Drawfeffix plutonius Bruner. 

lent enough to remove the other Orthoptera, so this 
technique was used, finally, in securing the specimen. 
After being kicked out of the sagebrush it tried to 
return to the bush immediately in a series of quick 
hops, the wings being useless to the large body. The 
insects apparently rest on the stouter vertical 
branches where they are almost perfectly concealed 
by the patches of light and dark bark of the shrub. 
The feeding habits of the insect are unknown, but 
from an examination of the area the insect undoubt- 
edly feeds on Artemisia fridenfafa. 

Rehn and Grant ( 1961) consider this species a 
spring form, recording it in April and May. Barnum 
(1964) collected it from March 24 to April 16 and 
September 19, 1961, at the Nevada Test Site, and 
concludes that it is probably present from early spring 
to autumn, but never common. 

Genus Spaniacris Hebard, 1937 

This genus has until recently (Rehn and Grant, 
1960b) been placed in the classic Oedipodinae, but the 
above authors, after studying the internal genitalia, 
have shown that its affinities lie with the Romaleinae. 
It shows a more general relationship to Tytfhofyle 
than to any other known genus. Only one species in 
the genus. 
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Spaniacris deserticola (Bruner) 

Ramona deserticofa, 1906, Biol. Cmtr.-Am=., Orth., 2: 187. 
Type 8 ,  Indio, Riverside Co., Calif. (No. H79, ANSP). 
(Ramona preoccupied, Casey, 1886.) 

Spaniacris deserticola Hebard, 1937, Trans. Amer. E n t  Soc., 
63: 375. 

Whitish, tegmina with rather large dusky or 
olivaceous spots. Hind tibia yellow. Pronotum some- 
times with longitudinal dusky stripes. The strongly 
ascendant occiput, sellate pronotun and long slender 
legs are ready features for identifying this locust 
The hind femur is about seven times as long as its 
greatest width. One of the most distinctively deserti- 
colous acridids. Hebard (1937) has given an account 
of its habitat 

Body 19-27; tegmen 18-28; hind femur 11.5-16. 

Geographic range.-Imperial and Coachella valleya, Cali- 
fornia. 
California &u.-(Map 9) IMPBRUL Co.: 6 mi. N.W. 

Kane Springs, IX-17-22 (Rehn b Hebard, ANSP). 10 mi. E. 
Coyote Wells, VIII-25-31 (E. R. Tinkham, ANSP). RMm- 
SIDE (3.: Blythe, VI-2445, coyote mdon (CIS). India 
(H. F. W. Wickman, ANSP). Palm Springs, VI-28-52 (R. M. 
Evans, CIS). 

Discussion-An inhabitant of low, silt desert areas 
of intense, furnace-like heat Very local in distribution 
and never numerous Rehn and Grant (1960b) placed 
this genus in the Romaleinae. 

Genus Tytthotyle Scudder, 1897 

This genus contains but one species, T. madata .  
It has been regarded by some authors as an aberrant 
oedipodine, but Bruner (1906) correctly contrasted 
it with Phrynotettix, its nearest relative, a genus 
which does not occur in California. 

Tyfthofyle maculafa (Bruner) 
(Fig. 170) 

Thrincus rnaculatus Bruner, 1890, Pmc. U. S. Nat. Mus., 12: 79. 
Lectotype 0 ,  designated by Rehn b Hebard, 1912. Needles, 
Calif. (ANSP, No. H80). 

The presence of the external apical spine of the 
hind tibia, the absence of pronotal carinae and large 
size distinguish the species. The usual coloration is a 
mottling of whites, grays, and browns. The wing is 
clear, tinted weakly with green or blue. 

Body 28-38; tegmen 3040; hind femur 16-22. 

Geographic range.-Arizona, California, Nevada, Utah. 
California records.-(Map 9) INYO Co.: Surprise Canyon, 

VI-3-57 (J. F. Lawrence. CIS); IV-24-57, small immatwea 
(J. J. Mexm, CIS). Mazourka Canyon Rd., W-22-65, on 
desert floor at night (J. D. Birchim, JDB). RIVERSIDE Co.: 

Tytthofyle r n d a t a ,  Sadder, 1897, Canad Ent, 29:75. 

Palm Springs, V-24-44 (C. D. Michener, CIS). Magnesia 
Canyon, VI-28-52 and VII-2-52 (W. V. Gamer, CIS); IX- 
5-51 (J. J. Menn, CIS). Thousand Palms, VIII-23-58 (D. M. 
Newell, CIS). Cathedral City, VII-16-50 (H. L. Hmsm, 
CIS). SAN BERNARDINO CO.: Baker, VI-24-30 (F. H. W y -  
more, CIS). Saratoga Springs, Death Valley, V-5-60 (A. E. 
Menke, UCD). SAN DmW Co.: Borrego, IV-28-54 (P. D. 
H u d  B D. E. BIIMs, CIS); B0-0 Valley, IV-29-54 
(M. W a ~ b a u ~ ,  CIS); IV-19-57 (R. M. Bohart, UCD). 
 narrow^, IV-7-47 (G. A. Marsh, CIS). 

Map 9. California distribution of: 0 ,  Spaniacris deserticofa 
(Bruner); , Tytthotyle macufata (Bruner). 

Discussion-Roberts ( 1941) placed this genus in 
the subfamily Romaleinae. It is known only from the 
hottest and most arid sections of its range from be- 
low sea level to 4800 feet. It is usually very localized. 
It is known to feed on creosote bush, Larrea, where 
it is frequently collected. It is a strong flier and pre- 
fers to land in the k e a  rather than on the ground. 
Several authors mention that it can be captured by 
hand more readily than with a net  

Subfamily CYRTACANTHACRIDINAE 

The species of this subfamily, commonly known as 
the %pine-breasted" locusts, may be easily recognized 
by the presence of a conical or cylindrical elevation, 
termed the prosternal spine, projecting from the pro- 
sternum. The face is usually vertical, the head decid- 
edly rounded. The tarsal pulvilli are exceptionally 
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large, a feature correlated with plant-loving species 
A welldeveloped arolium is present between the 
tarsal claws. 

These insects are customarily found on vegetation, 
in sharp contrast to the soil-frequenting habits of 
most of the other acridids. Although some are decid- 
edly colorful, they are generally drab, less attractively 
colored, the coloration being generally protective. 
This coloration is mainly a combination of olivaceous, 
yellow and brown of varying shades with ornamental 
touches of reds or blues. 

As with the other groups of the Acrididae, in order 
to present a comprehensive picture of the subfamily, 
a study of the internal genital structures would be 
required. Apart from these structures, the most reli- 
able external features are the form of the cercus and 
other terminal abdominal appendages of the male. In 
Melanoplus, one of the largest of the North American 
genera of grasshoppers, a knowledge of these struc- 
iures is absolutely essential. The females of this genus 
are very difficult to identify owing to the variability 
of external characters. 

Many important economic species which are found 
in cultivated and rangeland areas are found in th is  
group. Most of the economic species belong to the 
genera Melanoplus, Schistocerca, and Oeddeonotus. 
Many are omnivorous, others are selective in food 
habits, feeding primarily on dicotyledons (forbs), 
especially the perennial members of the plant family 
Asteraceae. The migrations and plagues of grasshop 
pers throughout American history were primarily due 
to species belonging to this subfamily. 

KEY TO GENERA AND SOME SPECIES OF 
CYRTACANTHACRIDINAE 

1 Elongate, slender, face strongly oblique; antennae 
thick and triangular a t  base, tapering, acute . 

Leptysrna hebardi Rehu B Eades (p. 35) 
Form normally acridoid or stout, anlmnae linear . 2 
Body 35 mm. or more in length; subgenital plate 

o fma ledeep lyno tcheda taF  . . . . . . 
Body less than 35 mm. in length (except in some 

MeZanoplus spp.); apex of male subgenital plate 
entire or feebly notched . . . . . . . . 3 

3 Tegmina presmt, often fully developed . . . . 4 
Tegmina absent; stout, montane forms . . . . 15 

4 Hind margin of pronotum truncate or convex . . 5 
Hind margin or pronotum broadly emerginate . . 14 

5 Head and thorax marked with red; tegmina olive 
green; male subgenital plate attenuate . . . 

2 

Schistocema Stal (p. 64) 

Poecilotattix san,guineus Scudder (p. 64) 
Without such combination of characters . . . . 6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Carinae of pronotum obsolete, especially on pmzona 7 
Carinae of pronoturn distinct, more or less elevated 10 
Subgenital plate of male with s h w g  subapical 

tubercle . . . . , . . . . . . . . . 8 
Male subgenital plate without subapical tubercle 

butsometimeewithapexele-vated . . . . . 
Melanoplus Stal (p. 36) 

Slender; green or brown; head, pronotum and 
tegmina with white stripes (hind femur unhand- 
ed) . . . . . . Hespemtettix Scudder (p. 

Bodyand1egsstout;colorsnotasabove . . . . 
Lower sulcus of hind femur greenish yellow . . 

Aeoloplides Caudell (p. 
Lower sulcus of hind femur carmine . . . . . 

Agnostokasia sublima Gurney b Rentz (p. 
Male subgenital plate with subapical tubercle . 
Male subgenital plate without subapical tubercle 

butcrometimeselevatedatep . . . . . . 
Pmnotum with median carina absent on promma . 

Aeoloplides Caudell ( p. 
Pronotum with median carina evident on promma . 

Melanoplus Stal (p. 
Head relatively large; body compressed, the lateral 
lobes of pronotlrm flared in front; frontal costa 
flat and widened below ocellus; male subgenital 
plate narrow, conoid; ventral valves of aedeagus 
elongate, tapering, much exceedm * g the dorsal 
valves. Phoataliotea nabrascensis (Thomas) (p. 

Head normal; pmnotum hardly flared in front; 
vemtralvalvesof aedeagusnotasabove . . . 

Promma of pronotum tumid, its two transverse sulci 
usually deep and continuous. Male cerci very 
broad a t  base, abruptly narrowed with apex 
digitiform. Dorsal valves of aedeagus minute. 
Ovipositor retracted . Oedaleonotus Scudder (p. 

Transverse sulci of pronotal prozona usually inter- 
rupted at midline. Male Cerci styliform, spatulate 
ordmtallywidened.Ovipositoreisserted . . . 

Melazmp1u.s Stal (p. 
Hind tibia red, with seven external s~ines  (south- 
em) . . . Oedornerus corallipea Bruner (p. 63) 

Hind tibia not red; external spines more than 
seven (northeastern forests) . . . . . . 

Asemoplus sierranus Hebard (p. 28) 
Tympanum (of first abdominal segment) normal, 

conspicuous . . . . . . . . . . . . . 16 
TympanumminUte,inconspicuwa . . . . . . 17 
Dorsum of pronotum convex, rounded into lateral 

lobes. Male epiproct with transverse rim . . 
Dorsum of pmnotum flat, lateral carinae strong, 

calloused. Male epiproct without transverse ridges 

Epiproct of male with large protuberancee; meta- 
sternal interspace about as wide as m&tastemal 
lobe. Epiproct of female with a pair of transverse 
ridges . . . Hypsalonia Gruney & Eades (p. 33) 

Epiproct of male without protuberances; meta- 
sternal interspace narrower than a lobe. Epiproct 
of female with transverse ridges feeble or absent 

Boonacris CKaro&ia) blanci Rehn (p. 28) 

Bradynotea Scudder (p. 29) 

Hebardacris Rehn (p. 30) 
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Genus Aeofoplides Caudell, 1897 

Five of the known ten species are recorded from 
California. They tend to be rather localized in dis- 
tribution and once located in a particular patch of 
brush, may be fairly common. Colonies may be far 
removed from one another. Shrubs of the Chempo- 
diacae, such as saltbush, Atriplex, and Russian thistle, 
Salsola, are usually the favored hosts. Males stridu- 
late weakly. Wallace (1955) revised the genus. 

KEY TO CALIFORNIA SPECIES OF AEOLOPLIDES 

1 Hind femur sulcate below, the sulcus closed basad 
by a flange, which in lateral view is wedge- 
shaped . . . . . . . . . . . . . . 2 

Hind femur not sulcate and without flange . . . 3 
Femoral flange (male) in side view longer than its 

basal width; tegmina much surpassing apex of 
hind femora . . tenuipennis (Scudder) (p. 27) 

Femoral flange (male) shorter than its basal width; 
tegmina seldom attaining apex of hind femora 

minor (Bruner) (p. 27) 
Pronotal prorona without lateral carinae; tegplina 

elongate . . . . californium (Scudder) (p. 26) 
Prozona with lateral carinae; tegmina short, ovate . 4 
Cercus of male straight, the apex narrowly rounded 

(figs. 64, 65) . . f ra te rda  (Hebard) (p. 26) 
Cercus of d e  subfalcate a t  apex, the tip some- 

what widaed and incurved (*. 62, 63) . . 

2 

3 

4 

hraipes (Scudder) (p. 26) 

Aeoloplides californicus (Scudder ) 

Aeoloplus californium Scudder, 1897, Proc. US. N a t  Mus., 
20: 73. Lectotype 8 ,  Cali., designated by Rehn 8r Hebard, 
1912 (MCZ). 

Aeoloplides califomicug, Wallace, 1955, Ann. Ent Soc. Amer., 
48:470-471. 

Generally resembles fendpemk but fuscous stripes 
on occiput and pronotum more prominent and hind 
femur without basal wedge or flange. 

Body 23-26; tegmen 22-23; hind femur 13.5-15. 

Geographic ran&.-California. 
California records.-(Map 10) (Wallace, 1955, records this 

species from Kern, Loa Angel-, San Luis Obispo, and Tulare 
counties.) FRESNO CO.: Coalinga, VIII30-22, 700 ft. eleva- 
tion (Rehn & Hebard, ANSP). KERN Co.: Shafter, VII-13-55 
(J. Powell, CIS). 14 mi. W. Shafter, X-10-52 (A. D. Tel- 
ford). Bakersfield, Jewetta, IX-1-22, 450 f t  elevation (Rehn 
86 Hebard, ANSP). Bakersfield, IX-15-10 (ANSP); VIII-20- 
09, 415 ft. elevation, manzanita-covered hillside (ANSP). 
RIVERSIDE Co.: Palm Desert, VII-2-58 (C. Cushnw, DCR). 
TULARE Co.: Lemoncwe, VII-26-29 (R. H. Beemer, ANSP). 
VENTURA CO.: Cuyama Ranch, VI-25-35 (E. I. Beam-, 
ANSP) . 

Aeofoplides frafercula (Hebard) new combination 
(Figs. 64, 65) 

Oedaleonofus fratercula Hebard, 1919, Trans. Amer. Eht. Soc., 
45:269. Type 8 ,  Del Monte, Monterey Co., Calif. (No. 
487, ANSP). 

Differs from A. fuscipes in shorter tegmina and in 
the features of male cerci and aedeagus which are 
figured. Topotypic specimens are very small; the 
specimens from Stanislaus County are similar in size 
to fuscipes. 

(Paratypes) Body 12.5-15; tegmen 1.8-2.2; hind 
femur 7.5-9. 

Geographic range.-California. 
California records.-(Map 10) CONTRA COSTA CO.: Kircher 

Pass to Antioch, V-1245; V-11-46 (E. G. Linsley 86 R. F. 
Smith, CIS). MONTERBY Co.: Del Monte, IX-9, 10, 1910 
(Rehn & Hebard, ANSP). SANTA CLARA CO.: Mt. Hamilton, 
VI-9, 20-22. STANISLAUS Co.: Adobe Creek, V-6-48 (R. 
Smith, CIS). 

Map 10. California distribution of: 0 ,  Aeoloplides californicus 
(Scudder) ; I, Aeoloplides frafercula (Hebard). 

Aeoloplides fuscipes (Scudder ) new combination 
(Figs. 62, 63) 

Melanoplus fuscipes Scudder, 1897, Proc. Amer. Phil. Soc., 
36:12. Lectotype 8 ,  behvem San Luis Obispo and San 
Simeon Bay, Calif., designated by Rehn 8s Hebard, 1912 
(MCZ). 

Osdaleonotus fuscipes, Hebard, 1919, Trans. Amer. Ent. SOC., 
45:269. 
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Dark brown, upper part of lateral lobe of prono- 
tum with a broad black band. Hind femur with bold 
transverse dark bands. Hind tibiae pale blue. Lateral 
carinae of pmmtum intensified by the dark bands of 
the lateral lobe. Tegmina shorter than pmnotum, 
rounded. 

Body 14-20; tegmen 3-3; hind femur 8-11. 

Geographic range.--California 
California recurdti.-(Map 11) US AN- CO.: Los 

Angeles (ex: Scudder). Sia-ra Madre, V 3 0 -  (ex: Caudell). 
M t  Lowe, San Gabriel Range, 4400 ft devatim, VIII-8-22 
(Rehn & Hebard, ANSP). Rubio Canyoa, VIII-8-22, 2200- 
3000 f t  elevation (Rehn b Hebard, ANSP). Tanbark Flat, 
VI-19 to VII-13-50 (A. T. McClay, E. G. Linslep, J. C. Hall 
Is H. L. Hansen, UCD, CIS); W-6-52 (A. A. Grigarick, 
UCD). Llano, VI-1-57 (W. E. Simon&, CDA). Los Andes 
Universal City, VII-1-26 (C. H. Hicks, ANSP). Sierra 
Madre, V-1930 (Dyar h Cauda, ANSP). Loe An@-, 

ANSP). Palmdale, VIII-1-35 (J. Beamer, ANSP). Mo-Y 

CO.: Riverside, VI-24-30 (Timberlake, ANSP). Idlewild, 
VIII-335 (E. I. W e r ,  ANSP). SAN BBRNARDINO Co.: 
May (ea: &udder). San Bemardin0 Mts., Harvey's Mill 
Creek, VIII-30-19, 3700 f t  elevation (Rehn & Hebard, 
ANSP). SAN DIEGO CO.: May (ex: Scudder). Oak Grove, 

(D. J. 86 J. N. Knull, CIS). Laguna Mts., VIII-1922 (ANSP). 
4 mi. W. Jacumba, IV-16-42 (H. R. Roberts, ANSP). Potrero, 
IX-12-22 (Rehn & Hebard, ANSP). h a ,  VIII-6-35 (R. 
H. Beamer, ANSP). Jacumba, VIII-13-35 (J. Russell, 
ANSP). Campo, VIII-10-35 (E. I. Beamer, ANSP). SAN 
LUIS OBISPO CO.: 10 mi w. sinunles, V--2 (R. W. Thorp, 

er, ANSP). 

~ u i l l e t t  (ANSP). claremonf VI-29-35 (E. L Beam=, 

CO.: LochwoodJ VI-2435 (E. I. Beamer, ANSP). m S  

VI-346 (D. F. & J. N. Knull, CIS). Newton, VII-14-49 

CIS). VENTURA CO.: Cuy~ma Ran* VII-2535 (E. I. Beam- 

Aeoloplides minor (Bruner ) 

Aeoloplus minor Bruner, 1904, Colo. A d .  Expt Sta. Bull., 
94:60. Lectotype 8 ,  Delta, Colo. designated by Rehn & 
Hebard, 1912 (ANSP). 

Aeoloplus erem'aphila Hebard, 1919, Trans. Amer. E n t  Soc., 
45: 257. 

Aeoloplides minor, Wallace, 1955, Ann. E n t  Soc. Amer., 48: 
473. 

Smaller than fenuipennis and with less develop 
ment of basal wedge of hind femur. Hind tibiae pale 
pink. Tegmina variable in length, but usually not 
more than twice the length of promtum, tapering in 
apical half and narrowly rounded at apex. 
Body 14-19; tegmen 6-7; hind femur 8-9. 

Geographic range.-Southeastem Oregon, Nevada to Utah, 

California -rds.-(Map 11) Imo CO.: Antelope Spring, 
8 mi. S.W. Deep Spring, W - 1 0 6 2  (W. A. Foster, CIS). 
LASSEN CO.: Amedee, 3960 ft elevation (ex: Wallace). S m  
BERNARDmO CO.: Cushenberry Ranch, VIII-31- (ex: Wal- 
lace). 

east- California. 
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Map 11. California distribution of: 0 ,  Aeoloplides fuscipes 
(Scudder); A, Aeoloplidw minor (Bruner). 

Aeoloplides tenuipennis (Scudder ) 

Aeolopfus fenuipenns Scudder, 1897, Proc. US. Nat  Mus., 
20:70. Type 3 ,  Fort Grant, Graham Co., A&. (USNM). 

Aeoloplus d a t u s  Scudder, 1897, Pmc. U.S. N a t  Mus., 20: 
70. 

Aeoloplus arizonensis Scudder, 1897, Proc. U.S. Nat. Mus., 
20:78-79. 

Aeoloplides tenuipennis, Wallace, 1955, AM. Ent. Soc. Amer., 
48:471. 

Yellow-brown, tegmina green with yellow veins, 
hind tibiae pale blue or pink. Body very stout through 
thorax, the head notably small. Male with front and 
middle femora much swollen, hind femur stout, 
hardly more than three times as long as its greatest 
width, cerci styliform, subgenital plate with subapical 
tubercle. 

Body 21-21; tegmen 19-19; hind femur 10.5-12. 
Geographic range.Alifornia. 
California -ds.-(Map 12) (Wallace, 1955, records this 

species from Imperial, Inyo, Kern, Los Angeles, and San Diego 

elevation (Rehn & Hebard, ANSP). Colorado, XI-1-10, 
120 ft elevation (ANSP). Calexico, VIII-11-14 (J.C. Bradley, 

Shoshone, VIII-8-19 (M. Hebard, ANSP). Tecopa, VIII-8- 
19 (ANSP). Acme, VIII-8-19 (M. Hebard, ANSP). 2 mi. E. 
Big Pine, VII-28-62 (D. C. Rem& lk C. D. MacNeill, CAS). 
Near Westgard Pass, VIII-10-61 (D. C. Rpntz, CAS). 2 mi. 

-ties.) IMP- CO.: Coyote Wells, IX-16-22, 270 f t  

ANSP). INYO CO.: Olnnche, VI-2649 (H. E. Cott, UCD). 
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Dark gray-brown, occiput and prozone of prono- 
VIII-9-59 (D. C. Rerrtz, DCR). Big Pine, VII-2144 (D. C. 
8s K. A. Rentz, DCR). Little Lake, VnI-sdl (C. W. 
O'Brieq DCR). 3 mi. E. Big Pine, VII-21-64 (D. C. Ilr 
K. A. Rentz, DCR). LOS ANGELES CO.: (ANSP). Lan- 
caster, VIII-1-1897 (ANSP). MADERA CO.: Summit House, 
IX3-07, 3200 f t  elevation (ANSP). MONO Co.: Benton, 
VII-20-64 (D. C. b K. A. Rentz, DCR). RrvERsIDB Co.: 
Oasis, IX-17-22, 106 ft. below sm level (Rehn b Hebard, 
ANSP). India, VIII-5-26 (J. Russell, ANSP). Perris, VIII- 
3-35 (J. Beamer, ANSP). Palm Springs to Palm Canyon, 
IX-29-10, 800 f t  elevation, ANSP). BERNARDINO Co.: 
Newberry, IX-9-24, 1831 ft elemtion (Rehn & Hebard, 
ANSP). Barstow, VIII-7-19 (Rehn b Hebard, ANSP). Cot- 
tonwood Station, IX-9-07,2274 ft. elevation (ANSP). Cushen- 
berry Ranch, VIII-31-19 (Rehn & Hebard, ANSP). Victor- 
ville, IX-1-19 (Rehn & Hebard, ANSP). SAN - Co.: 
6 mi. E. Banner, VI-26-63 (R L. Laneton, CIS). Jacumba, 
VIII-12-14 (J. C. Bradley, ANSP). SAN LmS OBIW CO.: 
San Luis Obispo, VI-14-34 (E. D. Ball, ANSP). 

Atypical AeoZoplides tenuipennis.-INYO CO. : Hole-in-the- 
Rock Springs, Boundary Canyon, Amargosa Range, VIII-18- 
19, 2900 f t  elevation (Rehn b Hebard, ANSP). Immigrant 
Wash, Panamint Range, VIII-14-19, 2000 ft elevation (Rehn 
& Hebard, ANSP). 

tum blackish. Hind femur with two broad black 
cross-bars. Hind tibia and lower sulcus of hind femur 
carmine red. Tegmina about as long as pronotum, 
tapering from mid-length, narrowly rounded at apex. 
Body with conspicuous gray hairs. 

Body 15-22; tegmen 46, hind femur 9-10. 

Geographic rangelWhite Mountains, California. 

California reoords.-(Map 13) MONO Co.: Mt. Barcroft, 
White Mm., 12,500 ft dewation, VII-21-61 (D. C. Rentz, 
DCR); VII-1 to 21-61 (J. A. Powell, CIS); VII-27-62 (D. 
C. Rente, C. D. MacNeill, DCR); VII-16-61 (J. S. Buckett, 
UCD) ; VII-26-64 (J. D. Birchim, JDB). 

DiscussiopThis high altitude ( 12,000-13,000 
feet) brachypterous grasshopper is the only known 
member of the genus. It inhabits the arctic-alpine 
cushion-type perennials growing on the granite 
slopes. They are active jumpers in contrast to related 
Hypsalonia, Hebardacris and Bradynofes (Gurney 
and Rentz, 1964). 

Genus Asemoplus Scudder, 1897 
Ammoplus sierranus Hebard 

(Fig. 152) 

Asemoplua sierranus Hebard, 1936, Trans. Amer. Ent Soc., 
62 : 188. !l?ype 8 ,  Harkness Peak, Plumas Co., Calif. (AN= 
r1301). 

Slender, subcylindric. Dark olivaceous above, under 
surface and legs pale, hind femur without dark cross- 
bars, hind tibiae yellow. Tegmina narrow, more than 
twice as long as wide and separated by an interval 
twice as wide as a tegmen. Face rather strongly 
oblique. The male only is known in the literature, but 
we have additional locality data for two females. 

Body 16; tegmen 2.5; hind femur 8.0. 

Geographic range.---<=alifornia 

California recods.-(Map 13) PLUMAS Co.: Harhess Peak, 
lower south slopes, VIII-20-22, 6800 f t  elevation, paratype 
(Rehn & Hebard, CAS). SIERRA CO.: Gold Lake, VII-6-34 
(L.. S. Rose, 1 fernalq CAS). SIGKIY~U CO.: 4 mi. E. Shasta 
City, McBride Campground, VII-23-62 (D, C. Renta & C. D. 
MacNeill, 1 female, CAS). 

Map 12. California distribution of Aeoloplides tenuipennia 
(Scudder) . 

Genus Agnostokasia Gurney and Rentz, 1964 
Agnostokasia sublima Gurney and Rentz 

Genus Boonacris Rehn and Randell, 1962 

This nearctic genus of flightless acridids contains 
five species, one of which has three subspecies. The 
main area of distribution is in eastern and central 
North America, mostly in montane habitats (Rehn 
and Randell, 1962). A single species has recently 
been described from California. 

' 

(Fig. 66) 

Agnostokasia sublima Gurney Be Rentz, 1964, Prockalif. Acad. 
Sci., 31( 18) :5OQ. Holotype 8 ,  Mt. Barcroft, White Mts., 
Mono Co., Calif. 12,500 f t  elevation (CAS). 
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Boonacris blanci Rehn 

Boonacris (Karokia) blanci Rehn, 1964, Notul. Nat., Phila., 
368:3-7. Holotype 8 ,  Weaver Bally, Trinity Co., Calif. 
(CDA) . 
Stout, but less so than Bradynofes, dark green or 

gray to dusky black, all femora blotched with dark 
markings. Hind tibiae blue. Fastigium abruptly de- 
clivent. Hind margin of pronotum weakly but plainly 
emarginate. 

Body 17-22; hind femur 9.5-11.5. 

Geographic range.-Northern California. 
California records.-(Map 13) TRINITY CO.: holoQpe, 

allotype, paratypes, Weaver Bally, Trinity Mts., IX-25-63, 
6900 ft. elevation, ex. slate on summit (G. M. Buxton & F. L. 
Blanc, CDA). Grizzly Lake, IX-11-64, ex. granite and ser- 
pentine (Buxton, Gurney, Forbes 8J Kamp, CDA). 

Mnp 13. California distribution of: 0 ,  Agnostokasia aublima 
Gurney and Rentz; I, Asemoplus sierranus Hebard; A, 

Boonamis blanci Rehn. 

Discussion-This unique species, which Rehn 
placed in the subgenus Karokia, is known only from 
the type series and only from the type locality. It 
was taken at the summit of a rocky knoll, sitting on 
slate which it matched in color. 

KEY TO SOME CALIFORNIA GENERA OF THE 
BRADYNOTES COMPLEX 

(Modified from Gurney and Eades, 1961) 

1 With a well-developed tympanum on each side of 

first abdominal tergum; female subgenital plate 
with strongly angulate lateral lobes; aedeagus 
with dorsal valves not developed. (Widely, but 
locally distributed in far western United States 
and adjacent Canada) .Bradynotes Scudder (p. 29) 

Without tympanum; female subgenital plate with 
lateral lobes not angulate or, if they are, broad- 
ly rounded or obtuse; aedeagus with dorsal 
valves well developed . . . , , . . . . 2 

Male supra-anal plate with strong dorsal protuber- 
ances; female supra-anal plate usually with a dis- 
tinct transverse carina about midlength; meta- 
sternal interspace of male about as wide as a 
lateral lobe. (Sierran regions of California, from 
Placer to Inyo counties.) . . . . . . . 

Male supra-anal plate lacking dorsal protuberances; 
female supra-anal plate without a distinct trans- 
verse carina, though it sometimes is suggested 
a t  lateral margins; metasternal interspace of male 
narrower than lateral lobe. (southeon part of 
Sierra Nevada of California, mainly Jnw, Freeno 
and Tulare counties) . Hebardamis Rehn (p. 30) 

2 

Hypsalonia Gurney & Eades (p. 33) 

Genus Bradynotes Scudder, 1880 

In his recent review of this genus Rehn (1964a) 
mcognized but a single species, of which two races 
and intermediates have been taken in California. 
Most of the material of the Caliiomia Insect Survey 
was studied by Rehn. 

KEY TO MALES OF CALIFORNIA RACES OF 
BRADYNOTES OBESA 

1 Cercus regularly tapering to apex (fig. 156) . . 
Cercus slightly broader and spatulate at apex (fig. 

obesa opima Scudder (p. 30) 

157) . . . . . obese deplanata Hebard (p. 29) 

. Bradynotes obesa deplanata Hebard 
(Fig. 157) 

Bradynotes depZanata Hebard, 1919, Trans. Amer. Ent. SOC., 
45:278. Holotype 8 ,  Big Meadow of the Deschutes River, 
18 mi. S.W. Bend, Crook Co., Ore. (ANSP). 

Bradynotes obesa deplanata, Rehn, 1964, Trans. Amer. Ent. 
Soc., 90:172. 

Very similar in all features, including size to B. 
obesa opima. Hind tibia paler, sometimes yellowish. 

Geographic range.--Califomia, Nevada, Oregon. 
California records.-(Map 14) Extending into Siskiyou, 

Modoc, Lassen, and Sierra counties (Rehn, 1964a). 

Discussion-Local in distribution, seemingly par- 
tial to lava or pumice areas. Intergrades with B. 0. 

opima and is very difficult to identify. 
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Bradynotes obesa opima Scudder 
(Fig. 156) 

Bradynotes opimus Scudder, 1881, Rept. U.S. Ent. Comm., 
2:24. Lectotype 9 ,  Mt. Shasta, Calif. Selected by Rehn, 
1964 (ANSP). 

Bradynotes pinguis Scudder, 1897, Proc. US. Nat. Mus., 20:81, 
85.  

Bradynofes compacta Morse, 1903, Psyche, 10: 116. 
Bradynotes obesa opima, Rehn, 1964, Trans. Amer. E n t  Soc., 

90: 180. 

Stout and of toadlike appearance. Pale to dark 
brown or almost black above, with ridges of fastigium 
and parts of frontal costa sometimes red. Hand tibia 
red, its external face often deep blue, especially proxi- 
mad. Pronotum rather flat, its median carina low and 
narrow, lateral carinae strong and rugulose, hind mar- 
gin truncate and often strongly emarginate. 

Body 20-25; hind femur 10.2-10.5. 

Geographic ran&.4lifornia, Nevada, Oregon. 
California records.-(Map 14) Rehn (1964a) records this 

subspecies as extending southward in the Trinity and asso- 
ciated ranges to at  least Mendocino Pass on the Mendocino- 
Glenn county line and several localities in Glenn County east 
of Mendocino Pass; Cascade and Sierra Nevada ranges, in the 
former to the vicinity of M t  Shasta and elevated areas in 
Lassen County; in the Sierras to Alpine and Mono counties; 
and down the east and west slopes of the Warner Mountains 
in Modoc and Lassen counties. 

Discussion-Apparently partial to country of rea- 
sonable elevation, usually over 5000 feet. 

Genus Hebardacris Rehn, 1952 

Rehn (1964b) reviewed the two long-known 
species and described a third species from the vicinity 
of Mono Pass. Personnel of the University of Cali- 
fornia at Davis have taken yet another related form 
at high altitude in the White Mountains. The genus 
appears restricted to sites above 10,000 feet in Cali- 
fornia. Speciation in this group undoubtedly reflects 
the influence of Pleistocene glaciation. 

KEY TO MALES OF GENUS HEBARDACRIS 
(Condensed from Rehn, 1964b) 

1 Cercus short-triangular, its apex m o t e  from tip 
of epiproct ( M t  Whitney area) (6g. 153) . . 

albida Hebard (p. 30) 
Cercus attaining tip of epiproct . . . . . . . 2 

mono Rehn (p. 31) 

area) (6g. 1 5 4 ) .  . . . e d a a  (Rehn) (p. 30) 

2 Cercus rather stubby (Mono Pass to Mt. Lyell) 

Cercus longer, its apex slightly decurved (Mt Lye11 

Hebardacris albida (Hebard) 
(Fig. 153) 

Bradynotes albida Hebard, 1920, Trans. Amer. Ent. SOC. 46: 
360. Type and allotype, Lone Pine Lake, Whitney Pass Trail, 
Sierra Nevada, Inyo Co., Calif. (ANSP). 

Hebardamis albida, Rehn, 1952, Trans. h e r .  E n t  Soc., 78: 
113. 
General colors buff and white, head with two post- 

ocular black stripes on each side, occiput flecked with 
black Cercus of male hardly twice as long as its 
basal width. 
Body 16-23; hind femur 8.5-10. 

Geographic range.4lifornia. 
California records.-(Map 15) TuLARg Co.: Top of Mt. 

Whitney, IX-21-48 (J. L. Edwards, CIS). Pinnacles of Mt. 
Whitney, I2-7-19, 13,770 f t  elevation (M. Hebard, ANSP). 
INYO Co.: Lone Pine La%e; Whitney Pass Trail, type and 
alIotype, 10,OOO to 10,100 f t  elevation. FRESNO Co.: Mount 
Gould, VII-9-10, 12,000 ft elevation (E. C. Van Dyke, CAS). 

Hebardacris excelsa (Rehn) 
(Fig. 154) 

Bradynotes excelaa Rehn, 1907, Ent News, 18:352. Type and 

Hebardamis excelsa, Rehn, 1952, Trans. Amer. Ent Soc., 
allotype, Mt Tyndall, T h  Co., Calif. (ANSP). 

78: 115. 
Transverse sulci of pronotum plainly impressed, 

not obsolete as in albida. In addition to differences in 
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Geographic range.-California. 
California records.-(Map 15) TULARE CO.: M t  Tyndall, 

12,000 f t  elevation, allotype, paratype, and topotypes (ANSP, 
USNM and AMNH). Brewer Lake, IX-22-10 (E. C. Van 
Dyke, CAS). 3 mi. E. Mineralking, VIII-12-61, 11,000 f t  
elevation (W. E. Simonds, CDA). Crystal Lake, nr. Mineral- 
king, VIII-15-62, 10,750 f t  elevation (W. E. Simonds, CDA). 

Hebardacris mono Rehn 

Hebardacris mono Rehn, 1964b, Notul. Nat, Phila, 368: 11-16. 
Type 6 , near Mono Pass, N.W. Inyo Co., Calif. (No. 8915, 
CAS). 
Differs from H. excelsa, according to Rehn, as fol- 

lows: “Interantennal section of facial profile less pro- 
duced, more broadly rounded. Caudal femora of male 
proportionately narrower and less robust as seen in 
lateral view; distal margin of genidar lobes of 
caudal femora oblique subtruncate as seen in profile. 
Male cerci short and stubby, reaching as far caudad 
as the apex of the supra-anal plate.” 

Body 17-19; hind femur 9.5-11.3. 

Geographic range.-California. 
California records.-(Map 15) INYO Co.: Near Mono Pass, 

VIII-8-59, holotype, 12,000 f t  elevation (CAS) ; VIII-9-59, 
allotype. (D. C. Rentz), originally incorrectly stated as de- 
posited in USNM. Now in CAS. TUOLUMNE Co.: Mt. 
Lyell, VIII-6-59 (P. H. Benson, USNM, ANSP); VIII-7-35 
(E. C. Zimmman, CAS, ANSP). 

Map 15. California distribution of: 0 ,  Hebardacris albida 
(Hebard); A, Hebardacris excelsa (Rehn); ., Hebardacris 

mono Rehn. 

Genus Hesperofeffix Scudder, 1875 

Occurs over almost all the United States; in the 
east it is found characteristically on sandy soils. Two 
groups compose the genus. The Speciosus Group, 
while largely western, is not known to occur in Cali- 
fornia. The Viridis Group, ranging widely in the 
United States from the Atlantic to the Pacific com- 
prises a number of species or races showing various 
degrees of reduction of wings and tegmina. The 
features of the tegmina, which have generally been 
used in taxonomy of the genus, may be of doubtful 
value, and other diiFTerences show many gradations. 

The advice of Dr. H. S. Wallace has been m g h t  
on this group and his opinions are cited in the treat- 
ment of the species or forms. 

KEY TO THE CALIFORNIA SPECIES OF THE 
GENUS HESPEROTETTIX 

Tegmina reaching to or beyond apes of abdomen 
v. viridis (Thomas) (p. 33) 

Tegmina falling far short of abdominal apex . . 2 
Tegmina of medium length, lanceolate . . . . 

n. nevadensis Morse (p. 31) 
Tegmina truncate or rounded at  apex . . . . 3 
Tegmina of medium length, truncate (east of Argus 

Mts.) ‘ . . . . n. terminus Hebard (p. 32) 
Tegmina short, rounded at apex . . . . . . 4 
Femora xinged with orangpred . . . . . . 

p .  pacificus Scudder (p. 32) 
F~orawithoutorangeredanndi . . . . . . 

p. CapiUahrs Hebard (p. 32) 

Hesperotetfix nevadensis nevadensis Morse 

Hesjn3mtettix nevademis Mme, 1903, Payche, 10:113. Lecto- 
type $, Ormsby Co., Nev., lower edge of Pine Zone, 1700 
to 2000 m. W. of Carson City, designated by Morse 8s 
Hebard, 1915. 

Hesperotettix viridis nevdeztsia, Hebard, 1945, E n t  News, 
56: 117. 

Very similar to H. viridis in all features except teg- 
minal length. Tegmina falling far short of apices of 
hind femora, tapering strongly in distal half with apex 
subacute. 

Body 14-21; tegmen 5.5-7.5; hind femur 7.5-10.5. 
According to Wallace this is a valid species. Hebard 

(1945) reports it “in southwestern Oregon east of the 
Sierras and a small adjacent area in California.” 

Geographic ran8e;--Utah, to eastern California. 
California records,-(Map 16) INYO CO.: Weatgad Pass, 

Cedar Flat, VIII-19-63, 7310 f t  elevation (H. B. Leech, 
CAS). 1 mi. W. Aberdeen, VIII-15-51, 3900 f t  elevation 
(J. Rehn, ANSP). 11 mi. W. Lone Pine, VII-19-41 (D. C. 
Rentz, DCR); VII-22-64 (D. C. 86 K. A. Rentz, DCR). 9 mi. 
N. Lone Pine, VII-9-61 (D. C. Rentz, DCR). LASSEN Co.: 
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LitcMeld, VIII-21-22, 4200 ft. elevation (Rehn 8 Hebard, 
ANSP). M o m  Co.: 10 mi. W. Alturas, VII-24-62 (D. C. 
Rentz 86 C. D. MacNeill, CAS). Warner Mts., Lnke City, VII- 
27-22 (C. L. FOX, CAS). MONO Co.: 1 mi. S. Benton Station, 
WI-14-51, 5175 f t  elevation (J. Rehn, ANSP). Benton, 
VII-20-64 (D. C. b K. A. Rmtz, DCR). 

Hesperotettix nevadensis termius Hebard 

Hespemtettix nevadensis termius Hebard, 1918, Trans. h e r .  
E n t  Soc., 56:178. Type 8 ,  Milford, Beaver CO., Utah. 
Resembles nominate nevadensis but of average 

smaller size and with tegmina minutely truncate. 
Wallace regards term-us as a synonym of nevadensis 
but we here comider it distinct because it can be 
recognized by the characters given in the key. Hebard 
(1945) records it “from very widely separated locali- 
ties in arid southern Nevada and California only as 
far west as the Argus Range.” 

Geographic rmge.-Utah, Nevada, eastern California. 
California recorris.-I~~o Co.: Argus Range, Indian Joe 

Springs, IX-9-22 (Rehn & Hebard, AXSP). Spring, Grape 
Line Mt ,  VIII-13-19, 4300 ft. elevation (Rehn & Hebard, 
ANSP). Panamint Range, Wild Rose Canyon, IX-8-22, 5500 
f t  elevation (M. Hebard, ANSP). 

Hesperotettix pacificus pacificus Scudder 

Hespemtettix pacificus Scudder, 1897, Proc. U.S. Nat  Mus., 
20:61. Lectotype 8 ,  Los Angeles Co., Calif., designated by 
Rehn & Hebard, 1912 (ANSP). 

Hesperotettix pacificus pacificus, Hebard, 1919, Trans. h e r .  
E n t  Soc., 45:260. 
Green or pale brown, head and pronotum often 

marked with white. The tegmina are small densely 
veined pads, shorter than the pronotum and widely 
separated. 

Body 13-17; tegmen 3.5-3.5; hind femur 8.5-10. 
Geographic range.-California. 
California records.-(Map 16) MARIN CO.: 1 mi. N. Alpine 

Lake, VII-30-60 (F. J. Radovsky & R. Garcia, DCR). Fair- 
fax, VII-19-58 (D. C. Remtz, DCR). SAN MAW Co.: San 

CO.: 22 mi. S. jc t  Tesla and Mines roads, VIII-31-60 (P. 
Bensen, DCR). IMPERIAL CO.: Wmtmorland, IX-10-41 (K. 
Frick. CIS). CONTRA COSTA CO.: M t  Diablo, VIII-21-35 

BWO M~s. VI-25-57 (D. C. R m t ~ ,  DCR). SANTA CLARA 

(R. H. B-w, ANSP). LOS ANGELES Co.: S ~ U ~ U S ,  VIII- 
23-09; VIII-22-1900. Acton, IX-27-14 3700 f t  ela~atim 
(Coquillett, ANSP), 1 male and 1 female, both labeled as 
paratypm. MONTEREY Co.: Diablo Range, Priest Valley, VIII- 
31-22, 2700 f t  elevation (Rehn & Hebard, ANSP). Hastings 
Reservation, VIII-30-57, 1700 f t  elevation (J. Rehn, ANSP). 
Langley Canyon, Gabilan Range, VIII-10-37 (Rehn, Pate & 
Rehn, ANSP). RIVERSIDE CO.: Mt. Sari Jacinto, VIILlCL58 
(D. M. Newell, CIS). Idyllwild, VIII-3-35 (R. H. Beamer, 
ANSP). SAN BERNARDINO CO.: Verdemont, Cajon Wash, IX- 
7-19, 1700 R elevation (Rehn 8s Hebad, ANSP). San 
Bernardino Mts., Caspera Flat, VIII-3 1-19, 1500 f t  elevation 
(Rehn & Hebard, ANSP). Cushenberry Ranch, VIII-31-19 

(Rehn b Hebard, ANSP). San Bernardino, south rim of San 
Bemardino Mts., Calif. Highway 18, VIII-22-51, 5756 ft. 
elevation (J. Rehn, ANSP). SAN D m  Co.: J a m b ,  IX- 
15-22, 2900 ft. elevation (Rehn b Hebard, ANSP). 10 mi. 
N.W. Jacumba, road summit, IX-15-22, 3500 f t  elevation. 
Nellie, VIII-29-17 (E. P. Hewlett, ANSP). Campo, IX-13- 
22, 3400 ft elwation (Rehn at Hebard, ANSP); IX-13-22, 
2400 ft. elevation (Rehn & Hebard, ANSP) . Potrero, IX-2 1- 
22, 2323 ft. elevation (Rehn & Hebard, ANSP). Campo, VIII- 
1035 (R. H. Beamer, ANSP). SANTA BARaARA Co.: Soloinon 
Canyon, 12 mi. S.W. Santa Maria, M I - 1 2 3 7  (Rehn, Pate & 
Rehn, ANSP). Boca, VIII-12-37 (Rehn, Pate h Rehn, 

at sea level (Rehn, Pate & Rehn, ANSP). 
ANSP). VENTWRA CO.: M U ~ U  Point, d t  marah, VIII-13-37, 

Map 16. California distribution of: , Hesperotettix nevad- 
ensis Morse; , Hesperotettix pacificus pacificus Scudder. 

Hesperotettix pacificus capillatus Hebard 

Hesperotettix pacificus capillatus Hebard, 1919, Trans. Amer. 
Ent Soc., 45:260. Type 3,  Del Monte, Monterey Co., Calif. 
(No. 484, ANSP). 

The distinguishing characters cited by Hebard are 
very finely drawn Wallace regards capillatus as a 
synonym of pacificus, however, specimens with the 
characters given in the key can be recognized. This 
entire genus needs revision. 

Geographic range.-California. 
California records.-MONTEREY Co.: Del Monte, IX-10- 

10, paratype (ANSP); VIII-20-09, paratype (ANSP). SAN 
BENITO CO.: Idria, VIII-26-62 (D. C. Rentz & E. W. Kirsch- 
baum, CAS). VENTURA CO.: Mt. Pinos, 1 x 4 2 2 ,  8000 feet 
elevation (Rehn & Hebard, ANSP). 
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Hesperotettix viridis viridis (Thomas) 

Cdoptenus viridis Thomas, 1872, Ann. Rept  U.S. Geol. Sum. 
Terr., 5:450. Type 6 ,  Colo., Wyo., ICan.; no type locality 
selected (type missing). 

Hesperofeftix fesfivus &udder, 1897, Proc. US. N a t  MUS, 
20:60. 

Hesperotettix viridis pratensis Hebard (in part), 1945, E n t  
News, 56:176. 

Hesperotettix viridis viridis, Roberts, 1947, Proc. Acad. N a t  
Sci. Phila., 99:225. 
Pale to bright green, usually fading to brown in 

dried specimens. Head often marked with white be- 
low and behind the eyes; pronoturn with a median 
white stripe and a broad pale stripe on prozonal por- 
tion of lateral lobe; tegmina sometimes streaked with 
white. Hind tibiae pale blue. 

Body 16-23; tegmen 14-15; hind femur 9-11. 

Geographic ran&.-Fmm South Dak~ta, Kansas and Texas 
to Washington and California, and south to J a l k o  and Hidalgo. 

California -rds.-(Map 17) -NO CO.: Firebaugh, 
VII-7-49 (A. D. T e l f d ) .  IMPERIAL CO.: Hdtville, X-18 
to 20-36 (A. T. McClay, UCD). Westmodand, X-14-36 (A. 
T. McClay, UCD). El Centro, X-16-36 (A. T. McClay, 
UCD). INYO Co.: 3 mi. N. Lane Pine, VII-6-61 (W. A. 
Foster). 4 mi. S. E. Lone Pine, VIII-16-51, 3700 f t  elevation 
(J. Rehn, ANSP). 2 mi. E. Big Pine, VII-28-62 (D. C. 
Rentz 8s C. D. MacNeill, CAS). Big Pine, VIII-24-60 (D, Q. 
Cavagnaro, CAS). 1 mi. N. Laws, VIII-14-51, 4280 ft. 
elevation (J. Rehn, ANSP). 9 mi. N. Lone Pine, VII-9-61 
(D. C. Rentz, DCR). Pine Creek, Round Valley, N.W. of 
Bishop, VIII-7-61 (D. C. Rentz, DCR). E. of Bishop, VIII- 
10-59 (D. C. Rentz, DCR). KERN Co.: Isabella Dam, IX-5- 
60 (C. W. O'Brien, DCR). Button Willow, VII-25-57 (C. W. 
O'Brien, DCR). L e k ,  IX-5-61 (C. W. O'Bnen, DCR); X- 
10-58 (J. W. MacSwain, CIS). 6 mi. E. Onyx, X-14-58 
(W. E. Ferguson, CIS). 5 mi. W. Old River, VIII-18-51, 440 
f t  elevation, J. Rehn, ANSP); VIII-18-51 (J. Rehn, ANSP). 
KINGS CO.: Kettleman City, X-3-56 (R. E. Graham). LoS 
ANGELES Co.: Pasadena, VIII-1- (Rehn & Hebard, ANSP). 
Palmdale, X-147 (G. P. M a c k d e ,  UCD); IX-7-56 (E. 
G. Liisley, CIS). Little Rock, IX-2-47 (G. P. Machenzie, 
UCD). 2 mi. N. Lancaster, 1 x 4 4 6 ,  chrySOthamnU8 nauseos- 
us mohavensis (P. D. Hurd, CIS); 4 mi. N. Lancaster, IX-8- 
62 (J. T. Doyen, CIS). 2 mi. N.E. Vincent, VIII-20-51, 
3500 f t  elevation (J. Rehn, ANSF'). Mint Canyon, VI-26-58 
(C. CUS~IX, DCR). MONO Co.: Shealy, WI-14-51, 4200 
f t  elevation (J. Rehn, ANSP). Leeviniing campgrounds, W. of 
Mono Lake, VII-l-61 (D. C. Rentr, DCR). R~V~RSIDE Co.: 
Indio, VII-29- (Rehn & Hebard, ANSP). 5 mi. W. Sage, 
VII-2-63 (P. Welles, CIS). Coachella, V-13-28 (E. C. Van 
Dyke, CAS). SAN BENITO CO.: 4.8 mi. N. Idria on Idria Rd., 
VIII-15-58 (D. C. Rentz, DCR). Idria, VIII-15-58, on 
Chrysothernnus (D. C. Rentz, DCR). SAN BERNARDINO CO.: 
Cottonwood, IX-9- (Rehn & Hebard, ANSP). Heepwia, 
VIII-3-48, X-2547 (G. P. Mackenzie). Ivanpah, IX-13-58, 
on Chrysothaznnus. (J. A. Chemsak, CIS). SAN DIE00 CO.: 
Tighes (Scudder). Borego, X-14-48 (G. P. Mackemzie). 
SISK~YOU CO.: (Koebele Collection, CAS). Montague (Scud- 
der). TuLARg Co.: 18 mi. E. Kennedy Meadow campground, 
Nine-Mile Canyon, VII-22-61 (C. W. O'Bnen, DCR). VEN- 
TURA CO.: Sespe Canyon, VII-10-59 (F. D. Parker). 

, 

r 

Map 17. California distribution of Hesperotettix viridis viridia 
(Thomas). 

Discussion-Recorded food plants of this species 
are Bigelovia, Haplopappus, Chrysothamnus, and 
Gutierrezia. While its habits, from the human view- 
point, are beneficial, its role in weed control has prob- 
ably been exaggerated. 

Genus Hypsalonia Gurney and Eades, 1961 

Gurney and Eades (1961) erected this genus with 
species closely related to Bradynotes, Hebardacris, 
and the more northern Nisquallia. Determination of 
species must be based on a study of the concealed 
male genitalia. Tentative identifications may be made 
on the basis of locality; but the student should con- 
sult the keys and figures given by Gurney and Eades 
(1961). 

KEY TO SPECIES OF CALIFORNIA HYPSALONIA, 
BASED ON MALES 

(Modified from Gurney and Eades, 1961) 
1 Aedeagus with dorsal valve shorter than ventral 

valve (fig. 43), and ventral valve not knobbed 
in lateral view; protuberances on supra-anal plate 
broadly transvme and dorsally indined as a 
shelf-like ledge; small furcula present (Vicinity 
of northern part of LaLeTnhoe) . . . . . 

s a w  Sfudlfer Ip. 35) 
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Aedeagus with domal valve as long as or longer 
than ventral valve or, if not, the ventral valve is 
roundly knoblike; protuberances less clearly 
transverse, with maximum development near each 
lateral margin of disk, and without such a well- 
defied shelflike ledge; furcula absent or very 
small . . . . . . . . . . . . . .  

Aedeagus with ventral valve expanded laterally, 
caplike; protuberances on supra-anal plate sharp 
and with their lateral margins virtually longi- 
tudinal; paraproct without submarginal apical 
carina. (Vicinity of Mono Pass, northweatem 
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2 

Inyo Co.) . . petasata Gurney & Eades (p. 34) 
Ventral valve of aedeegw not caplike at  apex; 

protuberances rounded and with their lateral 
margins not longitudinal; paraproct with a sub- 

Aedeegus with dorsal valve protruding anteriorly 
at  apex (6g. 45); lateroposteaior angle of p m  
notum broadly round* body densely pilose. 
(Vicinity of southewtern Tudumne Co.) . . 

Aedeagus with dorsal valve not protruding anter- 
iorly a t  apex; latempstenor angle of pronoturn 
more sharply rounded; body more sparsely 

Aedeagus with ventral valve knobbed at  apex, 
conspicuously longer than dorsal valve. (Vicinity 
of southern part of Lake Tahoe, southward to 
Alpine Co.) . . . . . . . . . . . .  

marginal apical carina . . . . . . . . .  3 

tioga Gurney b Eades (p. 35) 

pilose, or scarcely pilose . . . . . . . .  4 

renfzi, Gurney Br Eades (p. 35) 
Aedeaguswithventralvalvenatknobbed . . 5 
Ventral valve of aedeagus forked . . . . . .  

merga Gumey B BUaan (p. 34) 
Ventral valve of aedeegus not forked, shorter 
than dorsal valve . . . . . . . . . . .  

miwoRi Gurney 81 Eades (p. 34) 

Hypsdonia mer& Gurney and Buxton 

Hypsalonia merga Gurney % Bwrtrm, 1963, Bull. Brooklyn 
E n t  Soc., 58:68. Holotype $, Top Lake, Calif. (CDA). 

Geographic range.4lifornia. 
California records.-(Map 18) EL DORADO CO.: Top Lake, 

8 mi. W. Fallen Laaf Lake, WII-22-62, ex: Carex, 8200 f t  
elevation (G. M. Buxton % F. L. Blanc, CDA). Additional 
males and females, same data (-AJ USNM). 

Discussion-Known only from the type locality. 
Appears to be associated with sedges, Carex sp, 
which grow abundantly around the lake. 

Hypsdonia miwoki Gurney and Eades 

?fYpdON*a miwoki Gumfq & Eades, 1961, Trans. Am=. Ent 
Soc., 87:296. Holotype 8 ,  Sonora Pp88, Tuolumne Co., 

Calif. (ANSP) . 
Geographic range.-California. i 

California recorda.-(Mep 18) TUOLUMNE CO.: Uppm 
Deadman Creek, W. side of Sonora Pass, holotype, allotype, 

VII-22-41, 9400 f t  elevation (Rehn 86 Rehn, ANSP). Sonora 
Peak, VIII-6-59, paratypes (D. C. Rmtz, CAS) ; VIII-21-59, 
paratypes (C. W. O’Brien, CAS); VIII-2-57, paratypes, (M. 
J. D. White, CAS); VI-13-54, paratypes (M. Lmdgrm, 
CAS); VII-26-62 (D. C. Rentz B C. D. MacNeill, CAS). 
W. side Sonora Peak, VII-2-63, 9000 f t  elevation (C. W. 
O’Brien, CAS). 

Discussion-Rehn and Rehn (Gurney and Eades, 
1961) noted that the type series of miwoki were 
collected from “Hudsollian meadow with gentle slopes 
of broken rock and coarse gravel; chiefly granitic, 
along stream, local on broken rocks. Some were mat- 
ing, jumping actively or hiding under rocks.” 

Hypsalonia petasata Gurney and Eades 

Hypdonia petasata Gurney 1L Eades, 1961, Trans. h e r .  E n t  
soc., 87:303. Holotype 8 ,  near Mono Pass, Inyo Co., 
calif. (CAS).  

Geographic range.4ifomia. 
California records;-(Map 18) INYO (3.: Near Mono Paw, 

W-9-59, 12,000 ft. elevation (D. C. R-a, CAS); VIII-12- 
64 (J. D. Birchim b C. D, Madeill, JDB). 

Discussion--Known only from the type locality, 
an unglaciated tableland above timberline. Only a 
few plants present, and the ground mostly covered 
with loose granitic sand. 

Map 18. California distribution of: I, Hypsalonia merga 
Gurney and Buxton; , Hypselonia miwoki Gurney and Eades; 

A, Hypsatonia petasata Gurney and Eades. 
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i Hypsalonia rentzi Gurney and Eades 

Hypsalonia rentzi Gurney & Eades, 1961, Trans. Amer. E n t  
SOC., 87:288. Holotype 8 ,  Ralston Peak, El Dorado Co., 
Calif. (No. 65773, USNM). 

! Geographic range.<alifomia. 
i California records.-(Map 19) ALPINE CO.: Winnemucca 

Lake, mating, V I E 1 7 4 9  (R. M. Bohart, UCD). EL DORAM3 
Co.: Mt. Ralston Peak, holotype, VIII-13-32 (C. C. Wilson, 
USNM); 0 ,  allotype, VII-24-31, 9200 f t  elevation (E. 0. 
Essig, USNM). Fallen Leaf Lake, VII-19-15 (E. C. Van 
Dyke, CAS); VIII-1915 (L. S. Rosenbaum, CAS). M t  Tallac, 
Lake Tahoe, VII-15-15, paratype (E. I?. Van Duzee, CAS). 

Hypsalonia satur (Scudder) 

Bradynotes satur Scudder, 1897, Proc. US. Nat  Mus., 20:81. 
Lectotype 8, Placer Co., Calif., designated by Rehn & 
Hebard (1912), (USNM). 

Hypsalonia satur, Gurney 86 Eades, 1961, Trans. Amer. Ent. 
Soc., 87:294. 

Geograpiric range.-California. 
California records.-(Map 19) PLACER CO.: September, 

lectotype, lectoallotype (A. Koeble, USNM) ; same locality, 
no data (CAS). Squaw Peak, VIII-3-10, 8300-8950 f t  at 
summit (Rehn & Hebard, ANSP, USNM). Five Lakes Valley 
at foot of Squaw Peak, VI31-10, 7700 ft. elwation (Rehn 
86 Hebard, ANSP). 

Discussion-This most northern species of Hypsa- 
lonia is known only from the mountains west of the 
northern half of Lake Tahoe. Rehn and Hebard col- 

Map 19. California distribution of: e, Hypsalonia rentzf 
Gurney and Eades; m, Hypsafonia satur (Sadder); AI 

Hypsalonia tioga Gurney and Eades. 

lected it on almost bare ground but with a few alpine 
plants. 

Hypsalonia tioga Gurney and Eades 

Hypsalonia tioga Gurney 8s Eades, 1961, Trans. Am=. E n t  
Soc., 87:299. Holotype 8 ,  saddle between Dana and Gibbs 
Peaks, Tuolumne Co., Calif. (UMMZ). 

Geographic range.4alifornia 
California records.-(Map 19) TUOLUMNE CO.: Saddle 

between Dana and Gibbs Peaks, VIII-5-48, holotype, allotype, 
11,800 ft. elevation (R. Russell, U M M Z ) .  A number of addi- 
tional male and female paratypes cullected at the same time 
and place as the holotype and allotype (ANSP, USNM). 
Several other adult specimens have been taken from an 
unspecified location in Yosmite Nat  Park at an elevation 
of lo-12,000 ft. (NMMZ,  USNM). 

Genus Leptysrna Sta!, 1873 

This widely distributed genus occurs over much 
of North and South America where suitable aquatic 
habitats exist. Three species are recorded from the 
United States and Mexico. Only one species, hebardi, 
is found in California (Rehn and Eades, 1961). 

Lepfysma hebardi Rehn and Eades 
(Fig. 174) 

Leptysma mexicana Riley, 1893, N. Amer. Fauna, 7:252 (not 

L e p t y m  marginiwffis Scudder, 1900, Psyche, 9:116 (in part). 
Leptysma h e W i  Rehn h Eadee, 1961, Proc. Acad. Nat. Sci., 

Phila., 113(5):102-108. Holotype 8 ,  allotJrpe 0 ,  Bill 
Williams Fork of the Colorado River, MohaveYuma 
counties, Ark. 
Pale brown, often more or less greenish, with a 

white stripe on each side of head, this stripe con- 
tinued across lateral lobe of pronotum, meso- and 
metapleura. Antennae broad and triangular in cross- 
section at base, gradually tapering to the acute apex 
Tegmina much surpassing hind femoral apices, acu- 
minate at apex. 
Body 28-37; tegmen 25-32; hind femur 12.5-14. 

Geographic ranpeisouthern Nwada, southern California, 
western half of Arizona and southward through western Mexico 
to Guanajuato and the tip of Baja California. 

Cafifomie -&.-(Map 20) FRESNO CO.: Coalinp (ex: 
Rehn b Eades). INYO Co.: Panamint Valley (ex: Rehn 6 
Eades). Shoehone (ex: Rehn & Eades). Furnace Creek, 
Death Valley (ex: Rehn h Eades). Los ANGELES Co.: L. A. 
County (ex: Rehn h Eades). RIVERSIDE CO.: Saboda Springs 
(ex: Rehn & Eades). Riverside (ex: Rehn 8s Eades). Palm 
Springs (ex: Rehn h Eades). San Jacmto Mts. (ex: Rehn & 
Eades). Corcma, XV-26-32 (A. T. Mcclay, CIS). Meccal IV-4- 
58 (F. Colley, CIS). SAN BERNARDINO CO.: Needles (ex: Rehn 
& Fades), IX-12-58 (R. W. Thorp, CIS). SAN DIEGO CO.: 
San Diego (ex: Rehn & Eades). Alvarado Canyon, San 
Diegol IV-29-53 (J. A. Powell, CIS). 

mexicana of Saussure). 
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6 

Map 20. California distribution of Lepfysma hebardi Rehn 
and Eades. 

7 
Discussion-This species, in common with others 

in the genus, is found on vegetation growing in or 
about ponds, streams or lakes. L. hebardi is reported 
by Ball et al. (1942) as living on cattails along the 
margins of ponds and streams. Evidence indicates 
that it may hibernate beneath leaves or debris. 

Long confused with L. marginicollis (Senrille) and 
L. mexicana (Saussure), both of which occur outside 
the known range of hebardi. 

Genus Melanoplus Stal, 1873 

This is a very large genus with fifty or more species 
and subspecies recorded from California. It includes 
some of our most important agricultural pests, such 
as devastafor, femur-rubrum, sanguinipes, bivittatus 
and differentialis nigricans. The species are for the 
most part dull colored and rather small in size; and 
many are very similar in size, color, and general a p  
pearance. A close examination of the male genitalia 
is necessary to separate most of the species. The 
females of many species are so similar that only an 
expert can distinguish them. Many high mountain 
and woodland species are brachypterous as adults, 
and those in open fields, grasslands, and cultivated 
areas are usually long-winged. In some cases, how- 
ever, the wing length varies in the same species. 

8 

9 

10 

11 

12 

13 

Tegmina extending to or beyond apex of hind 
femora . . . . . . . . . . . . . .  2 

Tegminanotmachingapexofhindfemota . . .  16 
ed processes . . . . . . . . . . . .  3 Furcula present as finger-like lobes or long flatten- 

Lobes of furcula no longer than tenth tergite . . 11 
Subgenital plate in lateral view broader a t  base 
than long, its apex not lobate or notched (fig. 
7 7 ) .  . . . . . . . . . . . . . . . . .  
femur rubrum, femur-rub- (DeGeer) (p. 47) 

Subgenital plate in lateral view as long as or longer 
than its basal width; apex lobate, tubcula te  
ornotched . . . . . . . . . . . . .  4 

Subgenital plate with apex spatulate produced and 
usually notched, masoeterum tumid or tuberculate 5 

Subgenital plate not notched at apex; mesoaterum 
flat . . . . . . . . . . . . . .  9 

Cercus rather narrow, subequal in width throughout 
(figs. 80, 81) (tubercle of mesostenan low, 
rounded . . . . .  devastator Scudder (p. 45) 

Cercw broad, usually obliquely narrowed to apex 
butsometimeswithapexrounded . . . . .  6 

Apex of subgenital plate moderately produced, 
notched a t  middle; mesosternal tubercle sub- 
conoid (figs. 78, 79) . . . . . . . . .  

Apex of subgenital plate strongly produced, entire; 
mesosternal tubercle rounded (figs. 82, 83) . . 

Lobes of furcula widely divergent from base, short, 
tapering, acute; ape% of cercus rounded, spatulate 

Lobes of furcula half or more as long as epiprocf 
flattened and attingent for part of their length . 8 

Furcula about half as long as epipmct (fig. go), 
its lobes attingent throughout but obliquely cut 
off at apex (fig. 89) . 

Furcula two-thirds as long as epiproct, its lobes 

Cercus narrowed from base to middle, then ex- 
panded to the truncate apex, which is inflexed 

sanguinipes (Fabricius) (p. 55)  

borealis palaceus Fulton (p. 41) 

(fig. 84) . . . . .  packardii Scudder (p. 53) 

. herbaceus Bruner (p. 48) 

tapering, digitiform or acute a t  apex . . . .  9 

and spatulate (fig. 92) . . . . . . . . .  
wmplanatipes Scudder (p. 44) 

Cercus abruptly bent mesad at middle (fig. 91), 
the apex thm turned dorsad and truncate . . 

Small (body 15-18 mm.), compressed; median 
carina of pmnotum sharp thrwghout; cerci som* 
what bulbous at  apex and obliquely flattened 
(fig. 94) . . . . .  marginatus Scudder (p. 51) 

cinereus anems Scudder (p. 42) 

Larger; cercus not bulbous at  apex . . . . .  11 
Cercus broadest near base, earahaped (fig. 93) 

ruggl~. Gurney (p. 54) 
Cercus broadest at or near apex . . . . . .  12 
Cercus symmetrically widened to apex . . . .  13 
Apexof cercusasymmetric,foot-shaped . . . .  14 
Cercus moderately widened to apex; lobes of 

furcula widely divergent, tapering, acute (fig. 84) 

Cercus much widened to the truncate apex; lobes 
of furcula triangular, minute (fig. 85)  . . . .  

. 

packardii Scudder (p. 53) 

yerrowii (Thomas) (p. 57) 



14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
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Toe of cercal apex decurved, slender, acute (fig. 88) 

alpinus Scudder (p. 

Foot-shapd apex of cercus obtuse-angulate at the 
“heel,” the toe short and bluntly rounded; pronotum 

biviffutus (Say) (p. 
Heel of cercal apex projecting; the toe long and 

narrowed; head and pronotum unstriped (fig. 87) 
differentialis rugricans cockerell (p. 

Cerci in form of broad plates, no more than 1.5 

Cerci tapering from base to apex or from base to 

Tegmina strongly tapering*, lanceolate; body and 
legs stout; cerci broadly fmt-shaped; furcula 
minute . . . . . . . . . . . . .  

Tegmina ovate; body slender; furcula distinct . . 
its distal margin gently rounded (fig. 122) . . 

chimariki Gurney & Buxtm (p. 
h g t h  of cercus less than its maximum width, 

its distal margin truncate . . . . . . .  
Tegmina but little longer than pronoturn (fig. 121) 

keiferi Gurney & Buxton (p. 

lithophilus Gurney & Buxton (p. 
Cercus as broad as long, its lower margin lobately 

convex (lobes of furcula short-digitiform) (fig. 
123) . . . . . .  pZafycercus Hebard (p. 

Toeof cercal apexuptumed, broad . . . . .  

and tegmina with pale stripes (fig. 86) . . .  

times as long as maximum width 

middle with apex somewhat widened 

. . . . .  
. . . .  

CMCW slightly longer than its muinurn width, 

Tegmina nearly twice as long as pronotum . . .  

38) 
15 

40 1 

45) 

17 

22 

18 
20 

41) 

19 

49 1 

50)  

53 1 - .  

cercus longer than wide, its lower margin straight 

Furcula tapering, longer than tenth tergite (figs. 
a t  base, oblique to apex . . . . . . .  21 

117, 118 . . rileyanua rileyanus Scudder (p. 54) 

harperi Gurney b Buxton (p. 48) 
Lobes of furcula short-triangular . . . . . .  
Body compressed; median carina of prcmotum sharp 

and equal throughout ( l o b  of furcula a t  least 
as long as tenth tegite) . . . . . . . .  23 

Median carina of pmnotum wester on promma, 
sometimes olwolete; lobes of furnula s h e  than 
tenth tergite (except in Aridus Group and 
wilsoni Gurney) . . . . . . . . . .  34 

Cercuo bulbous at  apex; tegmina longer than pro- 
notum, much werlapped. acuminafa (fie. 94) 

mar(Cinrtur (Scudder) (p. 51) 
Cercus not bulbous at apex; tegmina shorn than 

pronotsun . . . . . . . . . . . . .  24 
Cercus edmgate, slender, tapering from base to 

middle, thence gradually widemed to near apex. 25 
Cercus very bmed at bas3 abruptly narrowed, not 

widened neer apex (emxpt feebly in M. 
g r d p e ~ )  . . . . . . . . . . . . .  26 

Outer face of cereus sulcab distally (6gn. 105, 
106) . . . . . .  Zignedua Scuddm (p. SO) 

Outer face of cercus con- M y  <&a. 95, 96, 
97) . . . . . . .  lnrporeus Hebant (p. 49) 

Epiproct without a tubercle or tramverse carina on 
each side near mid-length . . . . . . . .  27 

Epipmctwithsuchtu~earcorino . . . . .  30 

*Tegmina of M. marginatus, in alternate category, may be 
described as lanceolate. 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41  

42 

43 

44 

Lobes of furcula much rounded at  tips (figs. 107, 
108) . . . . . . .  nanua Scudder (p. 53) 

Lobes of furcula tapering, acute . . . . . .  28 
Cercus evenly tapering, tip acutely rounded (figs. 

101, 102) . . . .  mnomaensis Caudell (p. 56)  
Apex of cercus blunt . . . . . . . . . .  29 
Cercus feebly widened and subtruncate a t  apex, its . . .  
Cercus not widened at  apex, ita lower margin strong- 

Lobes of furcula blunt!y rounded at  tips (figs. 115, 

lower margin nearly straight (fig. 111) 
gracilipes Scudder (p. 48) 

ly undulate (fig. 114) . aspamus Hebard (p. 39) 

116) . . . . . . .  fultoni Hebard (p. 47) 

Lobes of furcula straight, almost parallel . . .  32 
Lobes of furcula subangulately divergent . . .  33 
Tip of cercus almost reaching apecn of epiproct 

Tip of cercus remote from apex of epiproct (figs. 
112, 113) . . . . .  microtutus Hebard (p. 52) 

Apex of cercus narrowly rounded, subacuminate 
murimlor Strohecker (p. 52) 

Apex of cercus rounded, not at all acuminate (fig. 
100) . . . . . . .  hesperus Hebard (p. 48) 

Pronotum rounded, its carinae obsolete a . . 
Aridus Group (p. 39) 

Carinae of pronotum distinct, the median somatimes 
obsolete between the sulci . . . . . . . .  35 

Margins of epiproct straight or convex, not as below 36 
Margins of epiproct “pinched” and concave distad, 

with an oblique carina on each side . . . .  46 
Epiproct with side margins subequally elevated . 37 
Side margins of epiproct strongly d e x e d  at  base, 

abruptly lower at  or beyond mid-length . . .  44 
Cercus curved strongly downward and inward to 

apex (fig. 124) . . . .  ablucuS Scudder (p. 38) 
Cercus spatulate or upturned to a m  . . . .  38 
Cerms elongate with apical third or more abruptly 

incurved (Del Norte Co.) . . . . . .  n. sp. 
Ctmu not over 2.5 times as long at  its basal width, 

(abruptly incurved d y  in M. emmiu’tus) . . 39 
Csrcus tapering distad, apex narrowly rounded (figs. 

139, 120) . . . . .  olemanth Heberd (p. 53) 
Apexofcercuabluntlyroundedortnmcate . . .  40 
Lobes of furcula very short and m d e d  (figs. 133, 

134) . . . . . .  eramitvS Stroheckex (p. 46) 
Lobesoffudabroad-triangular . . . . . .  41  
Epiproct bmedem at b than long; furcula large 

for group, as long es tenth tergite (San Diego 
Ca) (fig. 128) . . . .  Wilsoni Gurney (p. 56) 

Furculasharterthantenthtergite(northem~) . . 42 
Hind tibia red; outer face of hind femur fasciate 
(a 125, 126) . d Gumey b Heifer (p. 41) 

H i d  tibia blue; hind femur rmmatted . . .  43 
Cercus not more than twice as long as its basal 

wid&, tegmina attingent or feebly overlapping 
(6ga. 129, 130) . . . . . . . . . . .  

Lobes of furcula tapering acute . . . . . . .  3 1  

(figs. 98, 99) . . . .  fricki Strohecker (p. 47) 

wintunus Strohecker b Hdfaa (p. 57) 
Cercus more than twice as long as its basal width; 

tegmina longer than pronotum, much overlapped 
(6% 131, 132) . . .  ha& Stmheclcer (p. 49) 

Cercus not reaching tip of epiproct, its apex not 
widened, obliquely truncate (southem) figs. 135, 
136) . . . . . .  bernardinae Hebard (p. 40) 
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45 

46 

47 

48 

49 

50 

Cercus exceeding tip of epiproct, distally enlarged 
or tapering and acute (northern) . . . . . 45 

Cercus widened and inturned distad (figs. 137, 138) 
Iepidus Scudder (p. 50)  

Cercus continuously tapering, acute at  tip . . . 
buxtoni Strohecker (p. 41) 

Cercus not reaching tip of epiproct (southern) 
(figs. 135, 136 . bernardinae Hebard (p. 40) 

Cercus reaching tip of epiproct (northern) . . . 47 
Cercus not or very feebly wideami at  apex . . 48 
Cercus distinctly widened at  apex . . . . . . 49 
Cercus with apex obliquely truncate . . . . . 

elater Strohecker (p. 46) 
Cercus continuously tapering, acute at  apex . . . 

efaphrus Strohecker (p. 46) 
Lower distal angle of cercus extended, subacute* 

ascensus Scudder (p. 39) 
Lower distal angle of cercus broadly rounded . . 50 
Cercus but little narrowed at middle, the lower 

distal angle obtusely rounded; membrane of 
dorsal valve of aedeagus hyaline . . . . . 

Cercus much narrowed at  middle, lower distal angle 
rather narrowly rounded; membrane of dorsal 
valve of aedeagus sclerotized, dark (Del Norte 
co. ) . , . . . . . . . . . . n. sp. 

siskiyou Strohecker (p. 56) 

LIST OF THE SPECIES GROUPS OF MELANOPLUS 

1. MARGINATUS GROUP 
M. aspasmus Hebard 
M. fricki Strohecker 
M. fultoni Hebard 
M. gracifipes Scudder 
M. hespents Hebard 
M. huporeus Hebard 
M. ligneolus Scudder 
M. marginatus Scudder 
M. microtatus Hebard 
M. muricofor Strohecker 
M. nanus Scudder 
M. sonomaensis Caudell 

2. SALTATOR GROUP 
M. ascensus Scudder 
M. bernardinae Hebard 
M. burtom' Strohecker 
M. elapfuus Strohecker 
M. elater Strohecker 
M. fepidus Scudder 
M. SisRiyOu Strohecker 

M. ablutus Scudder 
3. IMMUNIS GROUP 

4. ARIDUS GROUP 

5. RILEYANUS GROUP 
M. aridus (Scudder) 

M. platycercus Hebard 
M. rileyanus rileyanus 

M. r. varicus Scudder 

M. differentialis nigricana 

Scudder 

6. PONDEROSUS GROUP 

Cockerell 
7. BMTTATUS GROUP 
M. bivittatus (Say) 
M. yarrowii (Thomas) 

M. alpinus Scudder 

M. chimariki Gurney 8s 

M. keiferi Gurney & 

M. Iithophilus Gurney h 

8. INFANTILIS GROUP 

9. KEIFERI GROUP 

Buxton 

Buxton 

Buxton 
10. OCCIDBNTALIS GROUP 

M. cadi Gurney 8s Helfer 
M. eremitus Strohedner 11. HARFWU GROUP 
M. bupah Stmhecker 
M. olmerztke Hebard BUXtOYl 

M. Wilson* Gurney 
M. wintunus Strohecker b 

M. ruggZa* Gurney 

M. harper; Gurney b 

12. FEMUR-RUBRUM GROUP 
M. femw-rubrcnn femur- 

HafW rub- (DeGeer) 

* In California specimens studied. Intergradation with Oregon 
populations, in which this angle is rounded, may occur. 

13. MEXICANUS GROUP 16. CINEREUS GROUP 
M. borealis palaceus Fulton 
M. devastator Scudder Scudder 
M. sanguinipes sanguin- 

M. s. defectus Scudder 

M. herbaceus Bruner 

M. packardii Scudder 

M. cinereus cinereus 

M. c. cyanipes Scudder 
M. c. dealbatus Scudder 
M. complanatipes 

ipes (Fabricius) 

14. HERBACEUS GROW Scudder 

15. PACKARDII GROUP 

Melanoplus ablufus Scudder 
(Fig. 124) 

Melanoplus ablutus Scudder, 1899, Proc. Dav. Acad. Nat  
Sci., 7:185. Lectotype 8 ,  Wawona, Mariposa Co., Calif., 
designated by Rehn 8s Hebard, 1912 (MCZ). 

Male cercus elongate, slightly narrowed toward 
middle, apex downwardly produced, and much in- 
turned, not visible from lateral view. Aedeagus with 
ventral valves short, wide, broadly truncate. 

Body 14.5-19.5; tegmen 4-5; hind femur 9-11. 

Geographic range.-California. 
California records: (Map 21) MARIPOSA Co.: Wawona, 

VIII-13-1897, paratype (ANSP). El Portal, VIII-30-07, 
3200 ft. elevation (Rehn & Hebard, ANSP). Yosemite Nat. 
Park, VIII-1-40 (R. H. Beamer, ANSP). TULARE CO.: 
L ~ ~ o ~ c o v ~ ,  VII-26-29 (R. H. BWM, CAS). 

Melanoplus alpinus Scudder 
(Fig. 88) 

Melanoplus alpinus Scudder, 1897, Proc. U.S. Nat. Mus., 20: 
333. Lectotype 8 ,  Henry Lake, Idaho, dasignated by Rehn 
86 Hebard, 1912. (USNM). 

Dark gray with black postocular band continued 
along prozonal part of lateral lobe. Tegmina with a 
row of fuscous dots. Hind femur with three dark 
blotches on upper inner pagina, the outer face un- 
marked or vaguely clouded. Hind tibiae blue. 

Body 20-22; tegmen 15-16; hind femur 11-12. 

Geographic range.-Alberta, British Columbia, Colorado, 

Califarnia records.-(Map 21) TUOLUMNE CO.: Sonora 

Wemmer, DCR). Vicinity Sonora Peak, IX-5-60 (D. C. 
Rentz, DCR). Sonora Pass, IX-740 (C. D. MacNeil, DCR). 
Near Sonora Pass, MI-5-62 (D. C. Rentz, DCR). 

Idaho, Montana, Oregon, Wyoming. 

P ~ K ,  VIII-6-59 (D. C. Rmtz, DCR); VIII-659 (C. E. 

Discussion-Rentz (19626) was the first to collect 
this northern species in California, near Sonora Pass 
during August of 1959, '60, '61 and '62. All were 
taken at  an elevation of 9000 feet in treeless, moist 
meadows. Distribution was quite limited. It was in 
associatbn with sanguinipes (=bilituratus). 
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Melanoplus aridus (Scudder) 
(Fig. 151, Map 21) 

Pezoteftix aridus Scudder, 1879, Proe. Bost Soc Nat  Hist.. 
20:84-%5. Type 9, San Carlos, A r k  Selected by Hebard 
(1935) (USNM). 

MelanopZus aridus, Scudder, 1897, Proc. U.S. N a t  Mus., 
20:209. 

Pronotum with carinae obsolete, the dorsum 
rounded into lateral lobes, hind margin weakly con- 
vex or truncate. Tegmina short, attingent to widely 
separated. Subgenital plate of male not elevated or 
tuberculate at apex. 

Geographic range.-Widely distributed throughout t h e 
southwest from California to Texas. 

California records.-( Map 2 1) lwyo Co.: Wild Rose Canyon, 
Panamint Range, M-2 (M.Hebard, ANSP). KgRN Co.: 
Searles, M-6-22, 3200 feet elmtion (M. Hebard, ANSP). 
Warran, IX-17-10, 3500 fee t  elevation (ANSP). LOS 
ANGBLSS CO.: Actw, IX-27-10,2700 fee t  elevation (ANSP). 
Parker Mt ,  S.E. end Ventura Mts., IX-27-10 (ANSP). SAN 
B E R ~ ~ ~ O  Co.: Cima, VIII-12- (ex.: Rehn b Hebud). 
San Bernardino Mts., Cactus Flat, VIII-31-19, 5900 feet 
eievaticm, (ANSP). SAN DPBCO Co.: Wagon Pass, 8 mi. E. 
Jacumba, IX-16-22 (Rehn & Hebard, ANSP). Campo, VIII- 
10-35 (R. H. Beamer, ANSP). 

I .  7 

Map 21. California distribution of: 0 ,  Melanoplus ablutus 
Scudder; I, Melanoplus alpinus Scudder; A, Melanoplus 

aridus (Sardder). 

Discussiorr--This species is found from lower ele- 
vations in the Lower Sonoran deserts to the Canadian 
Zone, 9400 feet  elevation. It is found in association 

with Artemisia and Coleogyne in Nevada. In other 
areas it is probably associated with Larrea and 
Grayia-Lycium. 

According to A. B. Gurney at least three recogniz- 
able populations occur in southern California. The 
status of these has yet to be clarified. 

Melanoplus ascensus Scudder 
(Map 22) 

Melanoplus aacensus Scudder, 1898, Proc. Dav. Acad. Na t  
Sci., 7: 196. Lectotype 8, M t  Shasta, California, deaignated 
by Rehn & Hebard, 1912 (MCZ). 

Melanoplus ascensus BBCB~SU~.  Hebard, 1937, Tran. h e r .  E n t  
Soc., 63:150. 

Melanoplus aacensus calopooyae Hebard, 1937, Trans. h e r .  
E n t  Soc., 63:152. 

Melanoplus ascezmus, Strohecker, 1963, Pan-Pac. Ent, 39:171. 
Coloration nondistinctive. Hind tibia blue or red. 

The form of the male cercus should suffice for iden- 
tification of that sex. The cochleate portion of the 
dorsal valve of the aedeagus is coriaceous and semi- 
scleratized. 

Body 18-20; tegmen 3.5-4; hind femur 9-10. 

Geographic range.-Caliiomia. 
California records.-(Map 22) Co.: Westwood, 

VII-21-22, 5000 f t  elevation (Rehn & Hebard, ANSP). 
PLUMAS Co.: Harkness Peak, VIII-20-22, 9200 f t  elevation 
(ANSP). Scr~nrou Co.: M t  Shasta, IX-2-1897, paratype 

McCloud, VIII-29-60 (T. Gallion, CDA). M t  Shasta, just 
below forest line, IX-2, lectotype (A. P. Morse) (ex: Scud- 
der). 4 mad mi. E. Shasta City, McBride Campground, VII- 
23-62 (D. C. Renb lk C. D. MacNeill, CAS). Bartle, VII- 
22-62 (D. C. Renb lk C. D. MacNeill, CAS). 

(ANSP). MII-14-09, 5500 ft. dmti~n, topatype (ANSP). 

Melanoplus aspasmus Hebard 
(Fig. 114, Map 22) 

Mdanoplus aapesmus Hebard, 1919, Trans. h e r .  E n t  Soc., 
45:288. Type 8,  Pnso Robles, San Luis Obispo Co., Calif. 
(No. 506, ANSP). 
The distinctive form of the male cercus offers a 

ready feature for identification. The aedeagus, not 
figured by Hebard, indicates relationship with M. 
rileyanus. Lobes of furcula attingent a t  base, strongly 
divergent, tapering and acute. Tegmina shorter than 
pronotum, broadly rounded, but sharply rounded in 
some males. 
Body 15-17; tegmen 3-3.2; hind femur 8.5-9.5. 
Geographic ran&.+ifornia. 
celifornia records.-(Map 22) AL.AMEDA Co.: Berkeley, 

Williams, CAS); X-9-18 (E. C. Van Dyke, CAS). CONTRA 
COSTA CO.: Dandle, M-1948 (F. X. Williams, CAS). 
FRBSNO Co.: Diablo Range, Waltham Canyon, VIII-21-22, 
1600 ft elevation (Rehn & Hebard, CAS).  Priest Valley, 
VIII-31-22. 2700 f t  elevation, Rehn & Hebard, CAS).  

VIII4-14,  X-2442, VII-9-17 (CAS); X-25-59 (F. X. 
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MADERA CO.: Raymond, IX-7-07, 940 f t  elevation (CAS). 
MONTEREY Co.: Jamesburg, VIII-139 (L. W. Hepner, CAS);  
VIII-1-39 (J. Russell, CAS). Hastings Reservation, W I -  
30-57, 1700 f t  elevation (J. Rehn, CAS).  A m p  Seco River, 

Russell, CAS). Asdomar, IX-2659 (C. W. O’Brien, CAS). 
Vicinity of Gorda, XI-13-58 (P. H. Amaud, DCR). SAN 
BENITO Co.: Pinnacles N a t  Mon., Chalone Camp, XI-10-62, 
(D. C. Rentz, CAS); XI-21-64 (D. C. & K. A. R a t e ,  DCR). 
Pinnacles N a t  Mon., X-18-58 (D. C. Rentz, DCR). Slw 

OBISPO CO.: Paso Roblea, W I - 2 1 4 9 ,  1100 f t  elevation 
(ANSP). Atascadem, VII-19-32 (R. H. Beamer, CAS). 
SANTA C m  Co.: San Jose, X-8-41 (K. Frick, CIS). 
SONOMA Co.: Sobre Vista, IX-23-10 (J. A. Kuche, CAS). 

Discussion--This species was found in dry grass 
near oaks (Quercus agrifolia) late in the year at Pin- 
nacles National Monument The specimens were 
found at  the base of a rocky hillside and seemed 
restricted to the habitat 

VIII-8-38 (R. I. Sailer, CAS). Lockwood, VII-24-35 (J. 

FRANCISCO CO.: TWin I?&, IX-12-10 CAS). SAN LUIS 

Melanoplus bernardinae Hebard 
(Figs. 135, 136, Map 22) 

Melanoplus bernardinae Hebard, 1920, Trans. Am-. Ent SW., 
46:388. Holotype $, Vivian Creek, San Bemardino CO., 
Calif. (No. 544, ANSP). 
Tegmina attigent or feebly overlapping, rather 

narrowly rounded at apex. Hind tibiae blue. Lateral 
margins of male epiproct strongly interrupted and 
lower beyond mid-length; cercus broad at  base, 
abruptly narrowed near middle, the apical portion 
at most feebly widening distad. 

Body 16-21; tegmen 3.8-5; hind femur 9-11. 

Geographic range.-California. 
California records.-(Map 22) RIVERSIDE CO.: San Bern- 

ardino Mts., Santa Ana Canyon, VII-25-06, 6500 ft. elevation 
(J. Grinnell, ANSP); S. Fork, Santa Ana River, VII-6-06, 
6200 ft. elevation (J. Grinnell, ANSP); High Creek, San 
Gorgonio Peak, VIII-29-19, 9000 ft. elevation (Rehn & 
Hebard, ANSP) . San Jacinto Peak, VIII-20-14, 7000-10,000 
ft. elevation (J. C. Bradley, ANSP). Tahquitz Valley, San 
Jacinto Mts., VII-6-50 (H. L. Hansen, ANSP). Tetley Park, 
VIII-18-47 (P. H. Timberlake). 

Melanoplus bivittatus (Say) 
two-striped grasshopper 

(Fig. 86, M a p  23) 
Gryllus bivittatus Say, 1825, Jour. Acad. Nat. Sci., Phila., 

4:308. “Arkansa” (Arkansas River, near Rocky Mts., Colo.). 
Caloptenus fernoratus Burmeister, 1838, Handbook Ent., 2: 638. 
Melanoplus bivittatus, Scudder, 1874, Hitchcock Rept. Geol. 

New Hampshire, 1:376. 
Large, robust, Dark gray or olivaceous, dorsum of 

head, pronotum and tegmina with a pair of pale 
stripes. Hind femur with a longitudinal black band on 
upper half of outer face. Hind tibiae blue, greenish or 
red. 
Body 26-36; tegmen 21-26; hind femur 16.5-21. 

Map 22. California distribution of: 0 ,  Melanoplus ascensus 
Scudder; I, Melanoplus aspasmus Hebard; A , Melanoplus 

bernardinae Hebard. 

Geographic range.-Widely distributed throughout the entire 
United States with the possible exception of Florida and 
Mississippi. 

California records.-(Map 23) Widely distributed in nearly 
all irrigated, agricultural areas of the State. INYO CO.: Pine 
Creek, Round Valley, N.W. of Bishop, VIII-7-61 (D. C. 
Rentz, CAS). 5 mi. N. Big Pine, VII-29-64 (J. D. Birchim, 
JDB). West Bishop, VII-24-64 (J. D. Birchim, JDB). MARIN 
CO.: Point Reyes, VII-20-63 (C. W. O’Brien, DCR). MARI- 
POSA Co.: Mariposa Grove, IX-2-07, 7000 ft. elevation 
(ANSP). Yosemite Nat. Park, Sentinel, IX-1-07, 4000 ft. 
elevation (ANSP). MENWCINO CO.: Ukiah IX-1-58 (E. W. 
Kirschbaum, DCR). MOWC CO.: Goose Lake, VII-24-22 
(C. L. Fox, CAS). Alturas, VIII-23-22 (Rehn 8 Hebard, 
ANSP). MONO Co.: Leavitt Meadow, 7200 f t .  elevation, VIII- 
1 0 6 2  (H. B. Leech, CAS). Travertine Hot Springs, 2 mi. 
S. E. Bridgeport, VIII-11-62, 6200 ft. elevation (H. B. 
Leech, CAS). Mono Lake, 10 mi. N. W i g ,  VIII-6-61 
(C. D. MacNeill, D. C. Rentz & M. R. Lundgran, CAS); VI- 
28-62 (D. C. Rentz, C. D. MacNeill, CAS). PLUMAS Co.: 
Road to Spencer Lakes, 7 mi. S.W. Johnsville, IX-9-60 
(J. S. Buckett, CAS). 1 mi. N. Elephant Butte, IX-10-60 
(J. S. Buckett, UCD). Mohawk, VII-8-57 (D. C. Rentz, 
DCR). Blairsden, VII-28-57 (D. C. Rentz, DCR). SHASTA 
CO.: Hat Creek, VIII-13-51 (0. S. Pronin, CAS). Mc- 
Arthur, VIII-1937 (J. J. DuBois). SIERRA CO.: Sierraville, 
VIII-26-58 (P. D. Hurd, CIS). SISKnrOU CO.: M t  Shasta 
(Packard). Bade, VII-22-62 (D. C. Rentz & C. D. MacNeill, 
CAS). Mt. Shasta, VIII-1885 (K. Behrens, ANSP). Castle 
Lake, VIII-28-16, 5434 ft. elevatitm (J. A. Kusche, ANSP). 
TUOLUMNE Co.: Dardanelle, VII-19-61 (D. C. Rentz, CAS). 



Strohecker, Middlekauff, Renfz: The Grasshoppers of California 41 

Discussion-This large and very important crop 
species prefers lush vegetation such as is common in 
meadows, along ditch banks, marshy areas and alfalfa 
fields. Often very abundant and destructive in alfalfa, 
grains, fruit trees, and other cultivated crops It is 
widely distributed throughout the United States. 

Melanoplus borealis palaceus Fulton 
(Figs. 82, 83, Map 23) 

Melanoplus borealis palaceus Fulton, 1930, Ann. Ent. Soc. 
Amer., 23:619-620. Type 8, Upper Klamath Marsh, Ore. 
(USNM). 
Dark brown with postocular dark bar continued on 

prozonal part of lateral lobe. Meso- and metapleura 
and sides of abdomen blackish. Outer face of hind 
femur olivaceous, unmarked. Hind tibia red or red- 
dish. Tegmina unmarked or with a few obscure dark 
points along midline, tapering to the MITOW apex, 
hardly surpassing tips of hind femora in male, shorter 
in female. Mesosternum of male distinctly tumid but 
not tuberculate. 

Body 19-22; tegmen 11-13; hind femur 16-12. 

Geographic range.-California and Oregon. 
California records.-(Map 23) GLENN CO.: Plaskett 

Meadows, VII-26-61 (J. R. Helfer, CDA). Plaskett Meadows 
Camp, VI-28-61 (J. R. Helfer, CAS); X-10-64, 6000 ft. 
elevation (D. C. & K. A. Rentz h J. D. Birchim, DCR, JDB). 
6 mi. W. of Plaskett Meadows, X-1044, 6200 ft. dewation 
(D. C. Rentz, DCR). MODOC Co.: Hackamore (L G. Smith, 
UCD). 

Discussion-Rentz (1965) noted frayed wings on 
female specimens from the Plaskett Meadows locality 
and suggested that males gnaw the wings during 
copulation. Specimens there were found in a marsh 
composed mostly of sedges (Carex). 

Melanoplus buxtoni Strohecker 
(Map 24) 

Melanoplus buxtoni Strohecker, 1963, Pan-Pac. Ent, 39(3) : 
168. Holotype 8 ,  allotype 9 ,  Plaskett Mea&ws, Glean Co., 
Calif. (CDA). 
Males may be recognized by features of the ter- 

minal abdominal structures. Cercus continuously 
tapering and acute at apex. Epiproct with side mar- 
gins undulately carinate in basal half or more, dis- 
tal ridges parallel. Hind tibiae blue. 

Body 18-21; tegmen 3.5-4; hind femur 9-11. 

Geographic range.-California. 
California records.-(Map 24) GLENN Co.: Plaskett 

Meadows, IX-14-60, holotype, allotype (G. M. Buxton, 
CDA). 6 mi. W. Plaskett MwdOm VIII-27-62 (D. C. Rmtz, 

Discussiorr-cOllected on rangeland. 

Map 23. California distribution of: 0 ,  Melanoplus bivittatus 
(Say) ; A, Melanoplus borealis palaceus Fulton. 

Melanoplus caroli Gurney and Helfer 
(Figs. 125, 126, Map 24) 

Melanoplus -1i Gurney 18 Helfer, 1960, Proc. Ent. SOC. 
Wash., 62 (3) : 150, 152-158. 8 ,  Mmdocino, Men&- 
cino Co., Calif. (USNM, 64729). 
Dark brown with black bar behind eye and on 

lateral lobe of pronottun, abdomen with black areas 
on segments of basal half, apical half reddish-brown 
above, venter yellow. Hind tibiae red. Tegmina 
lobate, briefly attingent, rounded or feebly obtuse- 
angulate at apex. 

Body 18.7-22; tegmen 3.5-4.5; hind femur 9.8-12.5. 

Geographic r a n g e . a i o r n i a  
Cdifomia ntconla;-(Map 24) HVMBOLLW CO.: Honeydew, 

VIII-1, 5; IX-27; X-3, 15, 30; XI-241 1958 (J. R. Helfer, 
CAS); VII-18-59 (D. C. Rentz, DCR). Willits, VII-23; 

Discussion-This species is known only from a few 
localities along the coast where it can be collected in 
grassy exposed areas in association with M. sangui- 
nips, and Oedaleonotus spp. 

VI1-17- (J. R. Half=, CAS). MBN-0 CO.: Mendwino, 

IX-14; X-1 1958 (J. R Half=, CAS). 

Melanoplus chimariki Gurney and Buxton 
(Fig. 122, Map 24) 

Melanoplus chitnariki Gurney & Bum, 1963, Bull. Brooklyn 
Eht Sac., 58:65+7. Holotype 8, South Fork Mountain, 
Trinity Co., QW. (No. 66499, USNM). 
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then bent abruptly upward and somewhat expanded 
color. Tegmina lanceolate, intermediate in length, at apex. The usefulness of the trinomials cyanipe~ 
covering two-thirds or three-fourths of abdomen. and dealbatus is questionable. Hebard (1928) 
Male cercus foot-shaped, the "heel" well rounded selected Wallula, Washington as type locality; the 
rather than subrectangulate as in keiferi and Iithophi- 
jus. All specimens known have been taken at one site. 

Resembles the two preceding species in size and 

nominate cinereus occurs in northern California- 
Body 22-28; tegmen 18-22; hind femur 12-14. 

Geographic range.-Oregon, Washington, Nevada, California. 
California records-(Map 25) LASSEN CO.: Reno Jct, 

Body -16.6-21.3; tegmen 6.6-8.6; hind femur 10- 
11.8. 

Geographic range.-California. 
California records-(Map 24) TRINX'I'Y Co.: South Fork 

Mountain, 4 mi. S.W. Hyampom, IX-14-40, 5700 f t  eleva- 
tion, holotype (T. Gallion, USNM). South Fork Ridge, 5 mi. 
W.S.W. Hyampom, IX-26-63 (F. L. Blanc & G. M. Buxton, 
CDA 1. 

1 I" Y jP 

Map 24. California distribution of: 0 ,  Meelanoplus buxtoni 
Strohecker; I, Melanoplus caroli Gurney and Helfer; A, 

Melanoplus chimariki Gurney and Buxton. 

Discussion-Specimens were collected fmm serpen- 
tine rocks on summit of South Fork Mountain. See 
also discussion under M. keiferi. 

Melanoplus cinereus cinereus Scudder 

Melanoplus cinereus Scudder, 1878, Proc. Bo& Soc. Nat. Hist., 
19:288, 290. Type 8 ,  Wallula, Walla Walla Co., Wash. 

Melanoplus cinereus cinereua, Hebard, 1928, Proc. Acad. Nat. 
Ser. Phila., 80:289. 
Gray or brown, tegmina with small black spots or 

points. Hind tibiae blue. The male cer-1 in dorsal 
view, forms a distinct "elbow" in its turn mesad. It is 

(Figs. 91, 161, 162, Map 25) 

VIII-17-49 (H. H. Keifer, CDA). Devil's Corral above Susan- 
ville, VIII-21-22, 4600 f t  elevation, in sagebrush (Rehn & 
Hebard, ANSP). Near Susanville, VIII-21-22, 3800 f t  e l m -  
tion (Rehn & Hebard, ANSP). MARIPOSA Co.: Yosemite 
Nat'l. Park, Seatinel, VIII-3 1-07,4000 f t  elevation ( ANSP) . 
Monoc Co.: Lassen Creek OD Goose Lake, WI-24-22, 5000 
f t  elevation (Rehn 8s Hebard, ANSP). Alturas, VIII-23-22, 
5000 ft elevation, sagebrush on lava plain (Rehn L Hebard, 
ANSP). NEVADA Co.: Boca, v m 3 0 - 4 1  (IC Frick, CIS). 
PLUMAS CO.: Chest=, VIII-20-22, 4300 f t  elervation (Rehn 
& Hebard, ANSP). Harknesa Peat, VIII-28-22, 9200 ft. 
elevation (Rehn & Hebard, ANSP). SISK~OU CO.: Gazelle, 
IX-11-50 (A. T. McClay, UCD). Jct  Hwy. 97 and Military 

Discussion-Specirnens of this species were found 
on manzanita at  the latter locality. They were quite 
active and readily flew when disturbed. 

Atypical MeZanoplua anereua C~ZI~MU.-LASSEN CO.: Lit&- 
field, VIII-21-22, 4200 f t  elevation (Rehn & Hebard, 
ANSP). Johnstonville, VIII-21-22, 4150 f t  elevation 

P~SS Rd., VIII-27-65 (D. C. b IC A. R-tz, DCR). 

(ANSP). Smville, VIII-21-22, 4190 f t  elepatiOn (ANEW). 

Melanoplus cinereus cyanipes Scudder 
(Map 25) 

Melanoplus CyaniPRs &udder, 1897, Proc. U.S. N a t  Mus., 20: 
295. Lecbotype 8 ,  Pasadena, Los Angeles Co., Calif. de- 
signated by Rehu b Hebard, 1912 (MCZ). 

Melanoplus cinereus cyanipea, Thompson and Buxton, 1964, 
Occas. Pap. Bur. Eat, Calif. Dept Agr., 541 .  
Of average smaller size than the other two forms 

and of darker coloration but without cinereous flecks 
seen in the nominate form. Hind tibiae rather deep 
blue. According to Hebard the material reported by 
Scudder included other species of Melanoplus. 

Body 18-23; tegmen 14-18; hind femur 10-13. 

Geographic ran&.-California. 
California records.-(Map 25) KERN CO.: Tehachapi Mts., 

Marcel (ANSP). LAKE Co.: Upper Lake, VII-16-35 (R H. 
Beamer, ANSP). LOS ANGELES CO.: Recorded by Rehn and 
Hebard from Pasadena, Altadena, Rubio Canyon, Alamitos 
Bay and Santa Catalina Island. August (Koebele Collection, 
CAS). Universal City, VII-10-26 (C. D. Hicks, ANSP). 
Claremont, VII-25-15 (J. W. Rich, ANSP). Alamitos Bay, 
VII-1907 (Baker, ANSP). Y4 mi. N. Tanbark Flat, 1 x 4 6 5  
(J. D. Birchim 8s R. Jones, JDB). Parker Mt, S.E. end of 
Ventura Mts. IX-27-10, 3100 f t  elevatim (ANSP). Saugus, 
WI-23-09 (ANSP). Roscoe, Tujunga Wash., VIII-23-09, 
825 ft elevation (ANSP). Echo Mt, IX-18-10 (ANSP). 
Altadena, VIII-8-07 (ANSP). Pasadena, VIII-1-07; VII- 
21-09 (F. Griaaell, ANSP). Verd~go Hill% VIII-23-09, 900 
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ft. elevation (ANSP). Los Angeles, VII-1886 (A. Koebele, 
ANSP); 1886, 1 male paratype (ANSP). Los A n d -  
Cquillett, 1888 (ANSP). Santa Monica, M - 3 0 - 9 7  (ANSP). 
Santa CataIina Island, VIII-7-07. MARIPOSA CO.: YoSemite, 
VIII-1904 (F. M. Jones, ANSP); VIII-12-16 (G. B. End-  
hardt, ANSP). El Portal, VIII30-07, 3200 f t  elevation 
(ANSP). MONTJSREY Co.: Del Monte, IX-10-10; VIII-2- 
(AN=). MONO CO.: Mammoth Leke, VIII-8-23 (0. C. 
Poling, ANSP). ORANGE CO.: Comna, VII-31-19 (E. P. 
Hewlett, A”). RWERSIDE CO.: 4 mi. w. Beeumont, N-9- 
42; VII-26-32 (R. H. Beamer, ANSP). Coehuila, VIII-18- 
14 (J. C. Bradley, ANSP). SAN DrsGo CO.: Coronado Beech, 
VIII-1916 (Rehn & Hebard, ANSP). Tia Juana, VIII-1916 
(Rehn & Hebard, ANSP). Oak Grove Ranger Statim, VIII- 
29-58 (F. Raney). Palm City, VIII-7-35 (R. H. Beamer, 
ANSP). Road Summit, 10 mi. N.W. Jacumba, IX-15-22, 
3500 ft. elevation (Rehn & Hebard, ANSP). Del Mar, X-2- 
19 (M. Hebard, ANSP). Resort P.O., Laguna Mb., IX-14-22, 
6100 f t  elevation (Rehn & Hebard, ANSP).  Jac~mba, IX- 
15-22,2900 f t  elevation (Rehn 8s Hebard, ANSP). Cuyamaca 
Peak, IX-14-22,3500 f t  elevation (Rehn (h Hebard, ANSP). 
Descanso, IX-13-22, 3400 f t  elevation (Rehn & Hebard, 

Hebard, ANSP). Potrero: IX-12-22,2323 f t  elevation (Rehn 
& Hebard, ANSP). J d a ,  IX-12-22, 340 ft. devation 
(Rehn & Hebard, ANSP). Dulzura, Il-12-22, 1500 f t  de- 
vation (Rehn & Hebard, ANSP). Chub Vista, IX-11-22 
(Rehn & Hebard, ANSP). Sen Fdipe Valley, VII-28-20 
(Rehn & Hebard, ANSP). La Jolla, VII-15-16 (G. B. Engel- 
hardt, ANSP). Ocean Beach, XI-25-22 (0. C. Poling, ANSP). 
San Diego, XI-8-1890 (F. E. Blaisdell, ANSP). Coronado 
(F. E. Blaisdell, ANSP); IX-11-22 (Rehn & Hebard, 
ANSP); Coronado Beach, VIII-15-07 (ANSP). Tia Juana, 
IX-11-22 (Rehn & Hebard, ANSP). San Diego, VIII-7-35 
(E. I. Beamer, ANSP). 6 mi. N. Warner’s Springs, VII-8-56, 
on Crofon californicum (R. M. Bohart & R. C. Bechtel, UCD) . 
SANTA BARBARA Co.: Goleta, VI-30-59 (J. R. Russell, 
ANSP); VI-25-59 (W. A. Steffan, CIS). Santa Barbara, 
VIII-22-09 (M. Hebard, ANSP). SANTA CRUZ Co.: Santa 
Cruz, IX-28-41 (K. Frick, CIS, small, dark specimens). 2 
mi. S. Feltcn, VII130-59 (D. C. Rentz, CAS). SAN 
BERNARDINO CO.: Colton, Santa Ana Wash, IX-2-19 (Rehn 
& Hebard, ANSP). San Bernardino Mts., VIII-3-30, 4800 ft. 
elevation (E. R. Tinkham, ANSP). Devwe, Cajon Canyon, 
IX-2-19 (Rehn 86 Hebard, ANSP). Los ANQELES CO.: Mint 
Canyon, VII-3135 (J. Beamer, ANSP). San Bernardino 
Mts., Mill Creek, VIII-28-19, 5500 ft. elevation (Rebn 8s 
Hebard, ANSP). Harvey’s Mill Creek, VIII-30-19, 3700 f t  
elevation (ANSP). Verdemmt, IX-2-19, 1700 ft. elevation 
(Rehn & Hebard, ANSP). TULARE CO.: Three Rivera, X-6- 
40. VENTURA CO.: Downer Ranch, Mt. Pmos, IX-3-22, 5400 
ft. elevation (Rehn 8s Hebard, ANSP). Santa Paula, VII-23 
(D. Burk). 

ANSP). Campo, IX-13-22, 2400 ft elmti011 (Rehn B 

Melanoplus cinereus dealbatus Scudder 
(Map 26) 

Melanoplus dealbatus Scudder, 1899, Prac. Dav. Acad. Nat. 
Sci., 7:190. Lectotype $, Ceres, Stanislaus Co., Calif., 
designated by Rehn 86 Hebard, 1912 (MCZ). 

Melanoplus cinereus dealbatus, Thompson and Buxton, 1964, 
Occas. Pap., Bur. Ent ,  Calif. Dept. Agr. 5:41. 

Large for the species, pale brown with dark mark- 
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Map 25. California distribution of: 0 ,  Melanoplus cinereus 
cinereus Scudder; II, Melanoplus cinereus cyanipes Scudder. 

ings feeble or absent. Hind tibiae pale blue internally, 
greenish-yellow externally. Male cerci and aedeagus 
as in nominate cinereus. 

Body 23-28; tegmen 18-23; hind femur 13-15. 
Geographic range.-Generally the middle portion of Cali- 

California records.-(Map 26) ALAMEDA CO.: Tesla, X- 
15-48 (P. D. Hurd, CIS). CONTRA COSTA CO.: Antioch, 
VIII-3-53 (G. A. Marsh & R. 0. Schuster, UCD); X-4-52 

fornia. 

(R. 0. Schustm, UCD); VIII-1937, VII-1446 (E. S. ROSS, 
CAS); XI-15-58 (R. W. Thorp, CAS); VII-19-62; VII-22- 
60 (D. C. Rentz, CAS); VIII-1336 (E. C. Van Dyke, CAS); 
X-19-59 (C, W. O’Brien, CAS). Mt. Diablo, Pine Canyon, 
X-5-1893 (Eisen, ANSP). EL DORAW CO.: 1 mi. E. Coloma, 
X-22-65 (D. C. Rentz, DCR). FRESNO Co.: Coalinga, VIII- 
7-22, 700 ft. elevation (Rehn & Hebard, ANSP); VI-9-07 
(J. C. Bradley, ANSP). Mt. Diablo Range, Alcalde, VI113 1- 
22, 950 f t .  elevation (Rehn & Hebard, ANSP). Diablo Range, 
Waltham Canyon, VI11-31-22, 1600 ft. elevation (Rehn & 
Hebard, ANSP). Hospital Canyon, X-7-31. GLENN Co.: 
Hamilton City, X-6-19 (T. D. Urbahns, ANSP). KERN Co.: 
Walker Basin, IX-2-22, 3339 f t  elevation (Rehn & Hebard, 
ANSP). Bakersfield, Jewetta, IX-1-22, 450 f t .  elevation 
(Rehn & Hebard, ANSP). Bakersfield, IX-15-10, 400 ft. 
elevation (ANSP). Bona, IX-2-22. 875 ft. elevation (Rehn 
& Hebard, ANSP). MEWED CO.: Atweter, VII-29-1885 (D. 
W. Coquillett, ANSB). SANTA CLARA CO.: San Jose, X-841 
(IC Fn‘ck, CIS). STANISLAUS CO.: Ceres, VIII-17-1897, 
paratypes (ANSP). Turlock, VII-14-26 (C. C. Wilson, 
ANSP). TEHAMA Co.: VIII-28-1897 (ANSP). TULARE Co.: 
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Tulare, VIII-5-1897 (ANSP). Lemoncove, VII-26-29 (R. 
H. Beamer, ANSP). VENTURA CO.: Cuddy Canyon, 1 x 4 2 2 ,  
3472 ft. elevation (Rehn 86 Hebard, ANSP). Y O ~  Co.: Davis, 

Cavagnaro, UCD). 
VIII-11-36; VIII-11-57 (W. T. Critm); IX-1840 (D. Q. 

Melanoplus complanatipes Scudder 
(Figs. 92, 158, 159, 160, Map 26) 

Melanoplus wmplanatipes Sadder,  1897, Amer. Phil. SIC., 
36~26. Lectotype 8 ,  Cam Sari Lutes, Lower calif., de- 
signated by Rehn % Hebard, 1912 (MCZ). 
Elongate, slender. Gray or gray-brown with black 

bar behind the eye and on prozonal part of lateral 
lobe. Tegmina plain or with a median row of small 
dusky spots. Hind femora unmarked or transversely 
barred. Hind tibiae blue. Median carina of pmnotum 
well raised on metazona, obsolete on prozona. Use of 
the racial name monicus Scudder 1897 seems useless 
until complete analysis of the species can be done. 
Hebard (1935) notes the “extreme individual as well 
as striking geographic variation.” Specimens from 
Mono c;ounty are very small and dark; a male has 
body length of 16 mm.; tegmen 15 mm.; hind femur 
9 mm. The cerci of this specimen, and of some from 
farther south, are shorter and broader at apex than in 
typical specimens, more closely resembling the cerci 
of M .  cinereus, but not showing, in dorsal view, the 
angulate inturning. 

Body 23-26; tegmen 22-24; hind femur 13.5-15. 

Geographic range.-California south to Mexico. 
California records.-(Map 26) ALPINE CO.: Woodfords, 

X-9-65, 5630 ft .  elevation (D. C. Rentz 8s J. D. Birchim, 
DCR). Carson Pass, IX-3-33 (G. 8s R. Bohart, CAS). FRESNO 
CO.: Jacalitos Canyon, VII-25-56, on Lepidosparturn squama- 
turn (R. 0. Schuster, UCD). IMPERIAL CO.: 5 mi. W. Coyote 
Wells, IX-16-22, 500 f t  elevation (Rehn & Hebard, ANSP). 
INYO CO.: Olancha, VI-26-48 (H. E. Cott & L. W. Isaak, 
CIS). 10 mi. S.W. Tom’s Place, VIII-8-61 (D. C. Rentz, 
CAS). Westgard Pass, Cedar Flat, 7300 ft elevation, VIII- 
19-63 (H. B. Leech, CAS); VI-26-62, 7200 ft. elevation 
(C. D. MacNeill, D. C. Rentz 8s M. R. Lundgren, CAS). 
Antelope Springs, VIII-24-60 (D. Cavagnaro, CAS). 9 mi. 
W. Lone Pine, VIII-16-62 (C. W. O’Brien, CAS). Pine Creek, 
Round Valley, N.W. of Bishop, VIII-10-61 (D. C. Rentz, 
CAS). Hole-in-the-Rock Springs, Boundary Canyon, Amargosa 
Range, VIII-17-19, 2600 ft. elevation (Rehn & Hebard, 
ANSP). Indian Joe Springs, Argus Range, IX-9-22, 2600 
ft. elevation (Rehn 86 Hebard, ANSP). Bishop, IX-9-19 
(Rehn 86 Hebard, ANSP). Owen’s Lake, VII-24-64 (J. D. 
Birchim, JDB). Near Owen’s Lake, VII-1912 (ANSP). In- 
dependence, VII-17- (Wickham, ANSP) ; VIE164 (J. 
D. Birchim, JDB). 6 mi. W. Independence, VII-7-64 (J. D. 
Birchim, JDB). 8 mi. N. Independence, VII-27-64 (J. D. 
Birchim, JDB). Lone Pine, IX-3-17 (W. T. Davis, ANSP); 
IX-6-19 (M. Hebard, ANSP). 8 mi. N. Lone Pine, VI1-24- 
64 (J. D. Birchim, JDB). 9 mi. W. Lone Pine, VII-23-64 
(J. D. Birchim, JDB). 3 mi. E. Big Pine, VII-24-64 (J. D. 
Birchim, JDB). 9 mi. W. Big Pine, VII-21-64 (J. D. 

Birchim, JDB). KERN Co.: Warren, IX-17-10, 3500 f t  eleva- 
tion (ANSP). US ANGELES CO.: Tanbark Flat, VI-18-50 
(H. M. Graham). Palmdale, VI-22-47; VII-10-47 (L. W. 
Isaak); IX-26-47 (G. P. Mackenzie); IX-7-56 (E. I. 
Schlinger); VIII-1-30 (J. Beamer). Parker M t ,  S.E. end 
Ventura Mts., IX-27-10, 3100 f t  elevation (ANSP). Acton, 
IX-27-10, 2700 f t  elevation (ANSP). MONO CO.: Mammoth 

Map 26. California distribution of: 0 ,  Melanoplus cinereus 
dealbatus Scudder; , Melanoplus complanatipes Scudder. 

Lake, VIII-25-46 (G. P. Mackenzie). 1 mi. W. Tom’s Place, 
VIII-13-57 (D. D. Linsdale, CIS); 1 mi. S. W. Tom’s Place, 
VII-13-63. Hilltop Creek, 1x455 (R. M. Bohart, UCD). 
Mono Lake, 10 mi. N. Leevining, VIII-6-61 (D. C. Rentz, 
CAS). Benton, VII-20-64 (J. D. Birchim, JDB). Little 
Round Valley, VIII-730, 7400 ft. elevation (E. R. Tink- 
ham, ANSP). RIVER~IDE (3.: Banning, VII-9-50 (J. D. 
Paschke); VI-21-52 (R. L. Anderson; VI-27-52 (J. J. 
Menn). Magnesia Canyon, VII-21-52 (D. E. Baras) ;  VII- 
18-52 (A. A. Grigarick, UCD); VI-28-52 (J. J. Menn). 
Beaumont, VII-23-63 (R. R. Snelling, CAS). Cathedral City, 
VII-16-50 (J. M. Hall & J. W. MacSwain, CIS). White- 
water, VII-9-50 (W. 0. Marshall). Riverside, U.C. Campus, 
VIII-30-58 (D. M. Newell, CIS). 10 mi. N. E. Earp, VII- 
16-63 (C. A. Toschi, CIS). Oasis, IX-17-22, 186 ft. below 
sea level (Rehn & Hebard, ANSP). Palm Springs to Palm 
Canyon, IX-29-10, 800 ft. elevation (ANSP). Indio, VIII- 
7-32 (R. H. Beamer, ANSP). San Jacinto Mts., Tahquitz 
Canyon, IX-30-10 (ANSP). SAN BERNARDINO CO.: Cotton- 
wood, IX-9- (Rehn & Hebard, ANSP). Victorville, X-22- 
47 (G. P. Mackenzie). Needles, V I 1 1 4 1 9  (Rehn & Hebard, 
ANSP); VIII-1-26 (ANSP). Lyons, IX-1-09, 3000 ft. eleva- 
tion (ANSP). Bagdad, VIII-6-19 (Rehn 8s Hebard, ANSP). 
Mojave River, VIII-8-36 (Timberlake, ANSP) . Hesperia, 
IX-2-19 (Rehn & Hebard, ANSP). Daggetf IX-9-24, 2000 
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ft elevation, (Rehn 8a Hebard, ANSP). Barstow, VII-26-11 
(ANSP). Cottonwood Ststion, IX-9-07, 2274 f t  elevation. 
Victorville, IX-1-19 (Rehn h Hebard, ANSP). SAN D m  
Co.: Borego, V-2141 (E. C. Van Dyke, CAS). Wagon Pass, 
8 mi. E. Jacumba, IX-15-22 (Rehn & Hebard, ANSP). 
Jacumba, VIII-12-35 (J. Russell, ANSP). 

Melanoplus devastator Scudder 
devastating grasshopper 

(Figs. 80, 81) 

Melanoplus devastator Scudder, 1878, Proc. Bost. SOC. Nat. 
Hist., 19:285, 287-288. Lectotype 8 ,  Sausalito, Calif. 
Selected by Gurney & Brooks, 1959 (ANSP). 

Synonyms.-afer Scudder 1897; consanguineus Scudder 
(1897); diminutus Scudder (1897); uniformis Scudder 
( 1897); virgatus Scudder 1897); devastator affinia Scudder 
( 1897); devastator conspicuous Scudder (1897); devastator 
obscurus Scudder ( 1897) ; devastator typicalis Scudder 
(1807). 
Pale IN dark gray or brown. Hind femur usually 

with three dark bars. Hind tibiae blue, rarely pale 
red. Mesosternum of male weakly and roundly tumid; 
cerci much longer than their basal width. Female 
much like female of sanguinipes but with cerci rather 
narrowly triangular and upper valve of ovipositor 
more prolonged and upturned at tip. 

Body 20-24; tegmen 18-20; hind femur 12-13. 
Geographic rarge.--Califomia, Nevada, Oregon, Washington. 
California records-The distribution of devastator in Cali- 

fornia is somewhat complementary to that of 8an&dm*pes. 
AQ. devastator occurs in the central valley and along the western 
coastal region where SanguinipeS is absent It appears to be 
absent from the Inyo, Cdorado and the more humid portimS 
of the North Coest where sanguimkes occurs. Economic and 
biological data are contained in the reports of Coquill0tt 
(1892), Wilson (1947), Harper (1952), and Middlekadf 
( 1958). 

Has been recorded from the following counties: 

ALAMgnA 
CONTRA COSTA 
ELDORADO 
-NO 
GLENN 
HUIVSBOLDT 
IMPERIAL 
KERN 
LAKE 
Los ANGELB~ 
MADEM 

MARIN 
MERcED 
M o m  
M o ~ ~ m m r  
NAPA 
NEVADA 
PLUMAS 
RlVERSIDE 
SACRA MEN^, 
SAN  BEN^ 
SAN BIJRNARDINO 

SAN D m  
SAN LUIS OBlSFQ 
SAN MATE0 
SANTA BARBARA 
SANTA CLARA 
SANTA CRUZ 
&iAS”A 
SxsKIYoU 
SONOMA 
YOLO 

Discussion-The most widespread, abundant and 
destructive range grasshopper in California. It is a 
typical inhabitant of the semi-arid foothill grass lands 
from near sea level to about 5,000 f e e t  

It feeds upon rangeland forbs and grasses and, 
during outbreak years, moves froan the foothills into 
adjacent agricultural lands causing great financial 
losses. Outbreaks in 1957 and 1958 were most spec- 
tacular. 

Emerging from overwintering eggs in late April 
or early May, most of the population in central Cali- 
fornia becomes adult by mid-July. Dissections of 
wild-caught females show that in favorable years 90 
percent or more of the females will contain eggs from 
half to fully mature by early October. Egg laying 
seldom starts before early September. It has been 
shown (Middlekauff, 1964) that decreasing photo- 
period induces oogenesis. 

Adults can be collected until late in the year. 

Melanoplus differentialis nigricans Cockerell 
differential grasshopper 

(Fig. 87, Map 27) 

Melanoplus differentialis var. nigricans Cockerell, 1917, Ent. 
Record, 29;247, Type locality, Boulder, Cob. 

Very large for the genus, stout-bodied. Pale yellow 
to olivaceous, tegmina unmarked. Outer face of hind 
femur with herringbone black markings. Hind tibiae 
yellow or bright red. Roberts distinguished an eastern 
and western race on the basis of aedeagal differences 
and fixed the area of intergradation as a little west 
of the Mississippi River. The name nigricans is rather 
inappropriate for the western race, having been based 
on very dark specimens from Colorado. 

Body 25-41; tegmen 29-30; hind femur 19-22. 

Geographic range.Atbxed throughout the West, west 
of the Mississippi; south in Mexico nearly to Mexico City. 

California reconis.-(Map 27) ALAMEDA CO.: Tesla Road, 
VIII-1959 (D. C. Rentz, CAS). Berkeley, (J. S. Hunter, 
ANSP). Altamont, VIII-8-37 (Rehn, Pate h Rehn, ANSP). 
BUTTE Co.: Orovilb, VII-29-57 (C. A. Toechi, CIS); VII- 
20-60 (J. S. &&&t). Chic~, VII-21-56 (D. C. R ~ t z .  
CAS). CALAVERAS Co.: Mokelumne Hill (F. E. Blaisdell, 
CAS). C O L ~  Co.: Williams, VII-20-59 (J. R Helfer, 
CAS). Colusa, VIII-15-55 (R 0. Schuster, UCD). Grimes, 
VII-31-31. CONTRA COSTA Co.: Antioch, X-l-52 (R. 0. 
Schuster, UCD); VIII--9--22; VIII-27-38. copl~~rd, IX-24-60 
(R. Brown, CAS). FRESNO CO.: Firebaugh, VIIE7-48 (Rv.& 
Eosch, CIS). San Joequin, VII-7-60 (R. R. Snalling, CAS). 
Cantua Creek, W-25-56 (R. 0. Schuster, UCD). 3 mi. N. 
Helm, W-27-60 (R. R. Snellig, DCR). Fresno, VIII-28-32 
(H. Lund, ANSP). KERN Co.: ButtonWillow, V I E 1 1 4 5  (J. 
A. Powell, CIS). W e l d ,  Jewetta, I&-1-22, 450 f t  eleva- 
tion (Rehn b Hebard, ANSP). Los ANOS W.: Los 

CAS). Corte Madera, VII-27-58 (D. C. Rmtz, CAS); X- 
20-59 (C. S. Rentz, CAS). Mill Valley, X-29-62 (D. C. 
Rentz, K. A. Hale, CAS). Kentfield, VIE1964 (E. W. Kirsch- 
baum, DCR). MARIPOSA CO.: Mariposa, X-1948 (P. H. 
Amaud, CAS). MERCED CO.: Los Banos, IX-21-41 (K. 
Frick). Dos Palm, VII-23-47, in alfalfa (V. M. Stem);  VII- 
17, MI-849 (A. D. Telford); VII-17-41 (P. H. Amaud, 
CAS). Gustins VIII-23-15 (T. D. Urbahns, ANSP). RIVER- 
SIDE Co.: Blythe, VIII-646, in alfalfa (W. F. Barr, CIS). 
Temecula, VII-2-63, immature (H. L. Griffin, CIS). River- 
side, VIII-17-30 (Timberlake, ANSP). SACRAMENTO Co.: 

Andes (Scuddm). MARIN CO.: VIII-13-62 (D. C.  rent^, 
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Courtland, IX-7-41. Union Island, VI-1939 (C. D. Michener, 
CAS). Orange Vale, VII-22, IX-2-38 (Q. Tomich). Sacra- 
mento, IX-11-37 (A. T. McClay, UCD). SAN DIEGO CO.: 
Tia Juana, IX-11-22 (M. Hebard, ANSP). SAN BERNARDINO 
Co.: Colton, Santa Ana Wash, IX-2-19 (Rehn & Hebard, 
ANSP). SAN JOAQUIN CO.: Manteca, VIII-27-39 (K. S. 
Hagen, CIS). Tracy, VIII-24-58 (J. R. Powers, CIS). Ryer 
Is., VI-18-41 (K. Frick, CIS). Lodi, IX-1915 (I. McCracken, 
CAS). Stockton, VIII-19-19 (E. P. VanDuzee, CAS); VII- 
9-58 (J. R. Helfer, CAS). Union Island, VIII-19-31 
(ANSP). SOLANO CO.: Mare Island, IX-28-31 (I. P. Col- 
lins, CAS). SONOMA CO.: Agua Caliente (Scudder). SUTTeR 
Co.: Robbins, VI11-30-37 (T. G. H. Aitken, CIS). Yuba 
City, IX-28-35 (T. G. H. Aitken, CIS). TU- CO.: 
Lindsay, VII-13-11 (C. Pembwton, ANSP) . Lemoncove, 
IX-11-07 (J. C. Bradley, ANSP). You, Co.: Davis, 
X-18-15 (E. 0. Essig, CIS); VIII-1937; VIII-1946 (H. H. 
Welsh); IX-2-32 (A. S. Harrison); X-13-51 (E. I. Schlinger, 
UCR); IX-13-56 (R. H. James); IX-1840 (D. Q. Cavag- 
naro, UCD); X-18-13 (E. 0. Essig, CAS). 

Map 27. California distribution of Melanoplus differentialis 
nigricans Cockerell. 

Discussion-This subspecies is our largest Melano- 
plus, occuring commonly in the Central Valley along 
fences, ditches, in alfalfa fields and uncultivated 
areas with succulent, rank vegetation. It is a serious 
pest in alfalfa and cotton as well as various other 
field and garden crops and deciduous fruit trees. Eggs 
are laid in midsummer in bare spots or in plant 
crowns, usually in raised, welldrained areas of the 
field. 

Melanoplus elaphrus Strohecker 
(Map 28) 

Melanoplus elaphrus Strohecker, 1963, Pan-Pac. Ent., 39 (3) : 
169. Holotype 8 ,  allotype 9 ,  3 mi. E. Kneeland, Humboldt 
Co., Calif. (CDA). 

Male cercus similar to that of buxtoni but stouter, 
continuously tapering to the acute apex; epiproct 
with side margins flat basally, the distal ridges high, 
rapidly convergent from side margins caudad so that 
they become subparallel in their distal portion. 

Body 20-23; tegmen 3.5-4; hind femur 11-13. 
Geographic range.4lifornia. 
California records.-(Map 28) HIJMBOLDT CO.: 3 mi. E. 

Kneeland, XI-1-60, holotype, allotype, paratypes (T. R. 
Haig, CDA). Ferndale, XI-2-60 (T. R. Haig, CDA). TRINITY 
CO.: Cold Springs, IX-18-62, range grasses (Bulrton & Blanc, 
CDA) . 
female is undistinguishable from salfafor. 

Discussion-Strohecker (1963) notes that the 

Melanoplus elater Strohecker 
(Map 28) 

Melanoplus elater Stmhecker, 1963, Pan-Pac. Ent., 39 (3) : 
166-167. Holotype 8 ,  allotype 0 ,  5 mi. N. E. Zenia, 
Trinity Co., Calif. (CDA). 

Dorsum, including first three abdominal tergites, 
dusb. Colors not distinctive, head and lateral lobe of 
prozona of pronotum with black bar. Hind tibiae 
blue. Hind femur yellow with two dark clouds on 
outer face. 

Body 19-22; tegmen 3.5-4.8; hind femur 9.5-11. 
Geographic range.--California. 
Califom& records.-(Map 28) T R I N ~  CO.: 5 mi. N.E. 

Zenia, IX-19-62, holotype, allotype, paratypes, from range 
(G. M. Buxton & F. L. Blanc, CDA). 2 mi. S. E. Wildwood, 
IX-18-62 (G. M. Burton & F. L. Blanc, CDA). 2 mi. S.W. 
Ruth, IX-19-62, (G. M. Buxton 8. F. L. Blanc, CDA). 

MeIanoplus erernitus Strohecker 
(Figs. 133, 134, Map 28) 

Melanoplus eremitus Strohecker, 1963, Pan-Pac. Ent., 39 (3) : 
162-164. Holotype 3, allotype 9 ,  Top Lake, El Dorado 
Co., Calif. (CDA). 
Dorsum, including abdomen, blackish, with small 

buff markings behind eyes and along lateral carinae 
of pronotum. Face and cheeks olive. Antennae orange- 
red. Hind tibiae blue. 
Body 17-21; tegmen 3-4; hind femur 8.5-11. 
Geographic range.4lifornia. 
California records--(Map 28) EL DORAW CO.: Top Lake, 

VIII-22-62, holotype, allotype, paratypes (G. M. Buxton, 
CDA); VIII-27-50 (P. C. Ting, CDA). 
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Discussion-This species is associated with Carex. Springs, VIII-10-59 (D. C. Reatz, DCR). E. of Bishop, VIII- 
10-59 (D. C. Rer~tz, DCR). Bishop, IX-9-19 (ANSP). Pine 
Creek Canyon, X-17-22 (ANSP). Lone Pine, IX-1-19 (M. 

Fidel). S. W. end of Clear Lake, VIII-3-59 (D. C. Rentz, 
DCR). LASSEN CO.: Milford, IX-1918 (R. E. DeOng, ANSP). 
Westwood, VIII-21-22 (Rebn & Hebard, ANSP). Amedee, 
VII-22-22, 3960 f t  elevation (Rehn & Hebard, ANSP). 
M o m  Co.: Warner Mts., 3 mi. E. Davis C e  VII-26-22 
(A. W. Lindsay, ANSP). Alturas, VIII-23-22 (Rehn & 
Hebard, ANSF’). Cedarville, VII-30-46. PLACER CO.: Colfax, 
VII-2-10, 2450 f t  elevation (ANSP). PLUMAS Co.: Buck’s 

VII-14-54 (J. A. Powell, CIS). Lake Almanor, VIII-28-21 

DCR). SA- Co.: Orange Vale, IX-1038 (Q. 
Tomich, CIS). SAN JOAQUIN Co.: Stockton, V-1-49, in grass 
(D. Cox). SISKIYOU Co.: Echo Lake, VIII-29-16 (ANSP). 
Castle Lake, VIII-28-16, 5434 f t  elevation (J. A. Kusche, 
ANSP). Sisson, VIII-16-09, 3550 f t  elevation (Rehn 6 
Hebard, ANSP); VII-14-08 (J. C. Bradley, ANSP). Mt. 
Shasta (Sisson) (ex: Scudder). Gazelle, IX-22-51 (J. Hall 
8s E. I. Schlinger, UCD); IX-11-50 (A. T. McClay, Urn). 
You, CO.: Davis. X-18-15 (E. 0. &.si& CIS); VII-1937 
(J. J. -is). Clarksburg, X-1031. 

Discussion-Over much of its range it is considered 
to be one of the five most important species of grass- 
hoppers damaging agricultural crops, especially alfal- 
fa and sweet clover. In California, Wilson and Keifer 

Hebard, ANSP). LAKE Co.: Lakeport, VIII-23-51 (S. M. 

Lake, W-1-49 (E. L SChlingW, UCD), 6 mi. E. CheStW, 

(ANSP). 1.3 mi. E. QUincy, VXII-18-63 (W. J. Turnar, 

Map 28. California distribution of: 0 ,  Melanoplus e l a p h s  
Strohecker; A, Melanoplus elater Strohecker; I , Melanoplus 

erernitus Strohecker. 

(1941) cite this species as an important p a t  in 
alfalfa. Shotwell (1941) considers it as a secondary 
Pest. 

Melanoplus femur-rubrum femur-rubrum (DeGeer ) 
red-legged grasshopper 

(Fig. 77) 
Acrydium femur rubrum DeGeer, 1773, Mem. Hist. Nat. Ins., 

3:498. Type 8 ,  Pennsylvania. 
Pezotettix (Melanoplus) femur-rubrum, Stal, 1873, Recmsio 

Orth., 1:79. 
Melanoplus femur-rubrum, Scudder, 1874, Rep. Geol. N. 

Hamp., 1:375. 
Pale brown or somewhat olivaceous with black bar 

behind eye and along prozonal part of lateral lobe of 
pronotum. Tegmina immaculate or nearly so. Hind 
tibia and lower outer pagina of hind femur red. Sub- 
genital plate of male, in dorsal view, semicircular; in 
lateral view its upper margin is abruptly elevated at 
base. 

Body 17-26; tegmen 16-19; hind femur 11-15. 
Geographic range.-Has been reported from every state in 

the United States except Hawaii and possibly Alaska. 
California records: -Widely distributed in California. Re- 

ported from nearly every county. ALAMEDA CO.: Berkeley, 
X-2-04. 1 mi. E. Mission Peak, VIII-19-59 (W. W. Middle 
kauff, CIS). INYO Co.: Antelope Springs, VIII-24-60 (J. W. 
MacSwain, CIS); VII-8-60 (H. K. Court). Bishop, VIII- 
17-63 (J. A. Froebe). Pine Creek, Round Valley, N. W. of 
Bishop, VIII-7-61 (D. C. Rentz (la C. D. MacNeill, CAS). 

A trinominal is sometimes used to designate the 
nominate form since a race, propinquus Scudder, 
occurs in southeastern United States. 

Melanoplus fricki Strohecker 
(Figs. 98, 99, Map 29) 

MelanopluB fricki Strohecker, 1960, Pan-Pac. Ent,, 36:33. 
Holotype 8 ,  allotype 8 ,  King’s Mountain, San Mateo Co., 
Calif. (CAS). 

Males of fricki and hesperus are of almost identical 
appearance even to the shape of the cerci. The lobes 
of the furcula are more slender and less divergent in 
fricki but until the range of individual variation is 
determined from more material of both species this 
feature is of dubious value for distinguishing them. 
The aedeagi, however, are distinctly different. 

Body 16-19; tegmen 3-3.5; hind femur 9-9.5. 
Geographic range.-California. 
California records.-(Map 29) SAN MATEO CO.: King’s 

Mt., IX-28-41, holotype, allotype, paratypes (K. Frick, CAS). 

Melanoplus fultoni Hebard 
(Figs. 109, 110, 115, 116, Map 29) 

Melanoplus fulfoni Hebard, 1922, Trans. Amer. Ent. SOC., 48: 
Near Westgard Pass, VIII-10-61 (D. C. Rentz, DCR). Deep 63. Type 8 ,  Lagunitas, Marin Co., Calif. (No. 832, ANSP). 
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Tegmina subattingent h male, narrowly separated 

Body 14-18; tegmen 2.8-4; hind femur 8-10. 

Geographic range.-#difomia. 
California records.-(Map 29) MARIN CO.: Lagunitas, 

VIII-7-21 (B. B. Fulton, ANSP). M t  Tamalpais, IX-8-58 
(J. R. Helfer, CAS). 8 mi. N. Point Reyes Station, VIII-20- 
61 (D. C. Renlz, DCR). SANTA CRUZ Co.: Santa Cruz, IX- 

C. E. Wemmer, DCR). Zyante, VII40-59 (D. C. Rentz & 
C. E. Wemmer, DCR, CAS). 

in female, broadly rounded at apex. 

11-41 (K. Frick, CIS). Felton, VIII-12-59 (D. C. Rata & 

Melanoplus g r a d i p s  Scudder 
(Fig. 111, Map 29) 

Melanoplus &adipes Scudder, 1897, Proc. U.S. N a t  Mus., 
20:238. Lectotype 8, Los Angela Co., calif., designated by 
Rehn L Hebard, 1912 (ANSP). 
In the present state of our knowledge the form of 

the male cercus is an adequate character for recog- 
nizing this species. The tegmina are broadly ovate, 
attingent, angulate at apex. 
Body 14-18; tegmen 44.5; hind femur 9-10. 

Geographic range.4lifomia. 
California records.-(Map 29) LOS ANGELES CO.: Los 

Angela (Scudder). SAN CO.: Miramar (Rehn b 
Hebard). SAN FRANCISCO CO.: San Francisco, VIII, IX-12- 
09 (F. X. Williams, de t  M. Hebard, CAS). 

Map 29. California distribution of; 0 ,  Mefanopfus fricki 
Strotiecker; , Melanoplus fultoni Hebard; A, Melanoplus 

gracilipea Sadder. 

Melanoplus harperi Gurney and Buxton 
(Fig. 164, Map 30) 

Melanoplus harperi Gurney & Buxton, 1965, Calif. Dept 
Agric. Occ. Papers No. 7~4-6. Holotype 8, allotype 9, East 
Weaver Lake, Trinity Co., Calif. (CDA). 
Dorsum of head and pronotum gray-brown with 

dark and yellow areas. Hind femur with external 
face tinged with orange. Hind tibia dull yellow. Male 
with lobes of furcula distinct but short and blunt; 
cercus less than twice as long as its greatest width, 
its lower margin strongly oblique to the bluntly 
rounded apex. Tegmina narrowly separated. 

Body 17-25; tegmen 3.7-5; hind femur 9.5-12.2. 

Geographic range.-Califomia 
California recoids.-(Map 30) TRINITY CO.: East Weaver 

Lake, IX-25-63, ex. Boykinia major (G. M. Buxton & F. L. 
Blanc, CDA). 

Melanoplus hetbaceus B m e r  
(Figs. 89, 90, Map 30) 

MeZanoplus h r h u s  Bruner, 1893, U.S.D.A. Div. Ent. Bull., 
28:25-26. Lectotype 8, El Paso, Texas, designated by Rehn 
& Hebard, 1912 (ANSP). 

Mefanoplus flavescans Scudder, 1897. Proc. US. Nat. Mus., 
20: 155. 
Of elongate, graceful form, with long tegmina. 

Pale green or brown, prozonal portion of lateral lobe 
of pronotum with an indefinite dusky bar, sutures of 
meso- and metapleura dark brown or black. Hind 
femur unmarked on outer face, hind tibia blue. 
Body 24-28; tegmen 22-25; hind femur 13-15. 

Geographic range.-Arizona, California, Nevada, New 
Mexico, Texas, Mexico. 

Celifomia recods.-(Map 30) IMPERIAL CO.: Colorado 
Desert, IX-1-10, 120 ft. elevation (ANSP). Brawley, VIII- 
9-14 (J. C. Bradley, ANSP). INYO CO.: Death Valley, 
Furnace Creek (P. D. Hurd, CIS). RIVERSDYE CO.: Indio, VII- 
29- , in alfalfa field (Rehn b Hebard, ANSP) j VII-29-07, 
28 ft below sea level (ANSP). Ripley, VIII-1-6, in alfalfa 
field (W. F. Barr). Blythe, VIII-20-27 (ANSP); VII-8-37 
(J. W. MacSwain, CIS). SAN BERNARDINO CO.: Bagdad, 
VIII-6-19 (Rehn L Hebard, ANSP). Needles, VIII-4-19 
(Rehn L Hebard, ANSP). Daggett, IX-9-24, ZOO0 f t  eleva- 
tion (Rehn & Hebard, ANSP). Barstow, VIII-7-19 (Rehn 
& Hebard, ANSP). 

DisCussion--Ball et al. (1942) report it on 
arrowweed, Pluchea sericea, along streams and 
arroyos in Lower Sonoran Zone. It has also been 
reported from such irrigated crops as alfalfa. 

Melanoplus hesperus Hebard 
(Fig. 100, Map 30) 

Melanoplus hesperus Hebard, 1919, Trans. Amer. Ent. Soc., 
45282. Type $, San Luis Obispo, San Luis Obispo Co., 
Calif. (No. 504, ANSP). 
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Very little material of this species has been seen 
in the course of this study. The aedeagus, after treat- 
ment with KOH, appears much as it does after infla- 
tion with ammonia; the dorsal valve has a sclerotized 
rod in its anterior edge similar in size and shape to 
the darkly sclerotized ventral valve. In caudal view 
the sclerite of the dorsal valve is exactly eclipsed by 
the ventral valve. Cercus very similar to that of M. 
fricki. 

Body 17-19; tegmen 3.8-4.0; femur 9.5-12. 

Geographic range.-California. 
California recods.-(Map 30) SAN LUIS Omspo Co.: San 

Luis Obispo, VIII-21-09 (M. Hebard, ANSP). SAN MA= 
CO.: King's Mt., IX-13-28 (K. Fnck, CIS); W E 1 7 4 6  (E. 
S. Ross, CAS). 

Map 30. California distribution of: A, Melanoplus harperi 
Gurney aand Buxton; 0 ,  Melanoplus herbaceus Bruner; I, 

Melanoplus hesperus Hebard. 

Melanoplus hupah Strohecker and Helfer 
(Figs. 131, 132, Map 31) 

Melanoplus hupah Strohecker and Helfer, 1963, Pan-Pac. Ent., 
39(3) : 159-160. Holotype 8 ,  allotype 0 ,  Kneeland, Hum- 
boldt Co., Calif. (No. 65994, USNM). 
Similar to wintunus but larger. The only clear-cut 

differences to be found are in the male genitalia. 
Body 19-22; tegmen 5-6; hind femur 11-13. 

Geographic range.-California. 
California records.-(Map 3 1) HUMBOLDT CO.: Kneeland, 

VI-11-60, holotype, allotype, paratypes (J. R. Helfer, 
USNM). 

Discussion-Type series collected on damp, sub- 
irrigated land associated with white clover. 

Melanoplus huporeus Hebard 
(Figs. 95, 96, 97, Map 31) 

Melanoplus huporeus Hebard, 1919, Trans. Amer. Ent. Soc., 
45:280. Type 8 ,  Colfax, Placer Co., Calif., 2450 ft. eleva- 
tion (No. 503, ANSP). 
Large for the group. Tegmina attingent or feebly 

overlapping. Male cerci are different in Hopland and 
topotypic (Colfax) specimens but the aedeagi seem 
identical. 

Body 18-20; tegmen 3-3.5; hind femur 9-10. 

Geographic range.-California. 
California record.s.-(Map 31) EAENDOCINO CO.: Hopland 

Field Station, VIII-17-56 (W. W. MiddlekauBE, CIS). H o p  
land, VIII-19-31, 488 ft. elevation (Rehn 8a Rehn, ANSP). 
PLACER Co.: Colfax, VII-2-10, 2450 f t  elevation (ANSP). 

VENTURA CO.: Mugu Point, VIII-13-31 (Rehn, Pate &i Rehn, 
ANSP) . 

Discussiorr--The Hopland specimens were taken 
in a wet, seep area with numerous Carex and Juncus. 

SONOMA CO.: occid~tel,  VIII-16-38 (E. R. I. Sailer, M P ) .  

Melanoplus keiferi Gurney and Buxton 
(Fig. 121, Map 31) 

Melanoplus hifen Gurney and Buxton, 1963, Bull. Brooklyn 
Ent Soc., 58:62-65. Holotype $, 4.5 mi. S. Mendocino 
Pass, Calif. (No. 66,498, USNM). 
Three species compose this group as now known, 

keiferi, lithophilus, and chimariki. All three are of 
similar size and stout form; pronoturn with three 
transverse sulci complete and rather deeply im- 
pressed, its hind margin broadly obtuse-angulate. Epi- 
proct almost equilateral. Cerci of male grossly foot- 
shaped, broad. According to present knowledge the 
species may be distinguished on the basis of tegmina1 
length. 

Gray-brown, ventral surface and abdomen yellow: 
hind femur with three transverse dark bars; hind 
tibiae blue-gray. Tegmina lanceolate, overlapping, 
covering about half of abdomen. 

Measurements of holotype and allotype. Body 
17-2 1.5; tegmen 5.9-7; hind femur 9.7-1 1. 

Geographic range,-California. 
California records.-(Map 31) GLENN CO.: N.W. corner 

Glenn Co., 4.5 mi. S. Mendocino Pass, VII-29-60, holotype, 
allotype, in copulo, 6500 ft. elevation (H. B. Leech, USNM). 
A considerable number of paratypes with same data. 4 mi. W. 
Plaskett Meadows Station, X-1064, 6400 ft. elevation (D. 
C. & K. A. Rentz, DCR). Plaskett Meadows, IX-14-60 (G. 
M. Buxton, CDA); VIII-27-60 (D. C. Rentz, DCR). Men- 
docino Pass, VII-26-61 (J. R. Helfer). Telephone camp- 
ground, IX to X-1963 (G. M. Buxton, CDA). 
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Map 31. California distribution of: A, Melanoplua ht.d 
Strohadcer and Helfer; a, Malanoplus hupo- Hebard; 

I, MeZamplaa keiferi. 

Discussion--The presently known members of the 
Keiferi Group are found in a similar characteristic 
habitat. Any bald, exposed hilltop, from 5000 to 7000 
feet elevation in the north coast ranges of California 
may be expected to be an area suitable for members 
of this species group. The vegetation in these exposed 
ridges is sparse and dwarfed. It includes manzanita, 
Arctostaphylos; bitter cherry, P m u s  emarginata; 
and buckthorn, Rhamnus. The soil type is Serpentine, 
and little grass is evident The bluish-gray grass- 
hoppers, which tend to change to brownish-gray 
after pinning, blend well with the ground Late fall is 
the only time for effective collecting for adult mem- 
bers of this group. (Gurney and Buxton, 1963). 

Melanoplus lepidus Scudder 
(Figs. 137, 138, Map 32) 

Melanoplus lepidus Scudder, 1897, Pmc. US. Nat  Mus., 
20:321. Lectotype $, Truckee~, Nevada Co., Calif., designat- 
ed by Rehn b Hebard, 1912 ( M a ) .  
Similar to bemardinae in most features, including 

structure of male epiproct Cerci elongate, widened 
and down-turned at apex. Dorsal valves of aedeagus 
elongate, projecting far beyond other parts of 
aedeagus. 

Body 17.5-21; tegmen 4-4; hind femur 9-10.5. 

A 

Geographic r a n g e - 4 i f o r n i a  
California recomls.-(Map 32) MOOOC Co.: Sugar Hill, 

Goose Lake, 5300 f t  elevation, VIII-24-22 (Rehn 8 Hebard, 
ANSP). NEVADA CO.: Truck- male lectotype, X-10- (e: 
Scudder); Mts. near Lake Tahoe, X-14- (a: &udder). 
PLACER Co.: Lake Tahoe, X-14-1876, mQP3 (Hmshw, 
ANSP); VIII-30-30, 7500 f t  elevation (E. R. Tinkham, 
ANSP); VIII-30-10, 7000 f t  elevation (CAS). Blue Canyon, 
VIII-29-10, 5000 f t  elevation (CAS). Colfax, VIII-2-10, 
2800 f t  elevation (CAS). PLUMAS CO.: Johusville, IX-26- 
59 (W. R. Bauer & J. S. Buckett, UCD). 9 m i  N.W. Canyon 
Dam, X-3-63 (T. R. Haig, CAS). 

Melanoplus ligneolus Scudder 
(Figs. 105, 106, Map 32) 

Melamplua lid+dua Scudde, 1800. PMC. b~. had Nat 
Sci., 7:188. Lectotype 8 ,  Mcb, Solano CO., calif., 
designated by Rehn Br Hebard, 1912 (MU). 
The features of the male illustrated and cited in 

the keys are the only good characters for identiiica- 
tion. Determination of females of this group is at 
present impossible except by association with males. 

Body 14-17; tegmen 2.7-3; hind femur 8-9.5. 

Geographic renge;--califomia. 
California mrds.-(Map 32) ALAMEDA CO.: Berkeley 

Hills, IX-11-10, 800 f t  elevation (CAS). Hayward, Palo- 
mares Creek, VIII-8-37 (Rehn, Pate h Rehn, ANSP). Berke- 
ley, X-14-16 (R C. Van Dyke, CAS). MARIN Co.: M t  
Tamalppie, 2100 f t  elevation (Rehn h Hebard, ANSP). 
Novato, X-21 to 28-62 (D. C. Rmb, DCR). MONTBRBY 
Co.: Langley Canyon, Gabilan Range, VIII-1037 ( R h ,  
Pate b Rehn, ANSP). SAN FRANC~S~O Co.: Lone Mountain, 
X-2- (F. X. Williams, CAS). Lobos Creek, VIII-13-62 

Williams, CAS); X-lL20 (E. P. Van Dur;ee, CAS). Lake 

Bemicia, holotype, VIII-26- (Sadder). 

(D. C CAS). San Ftancisco, VIII-22-09 (F. X. 

Merced, IX-12-09 (F. X. Williams, CAS). SOLANO COS: 

Melanoplus lithophilus Gurney and Buxton 

(Map 32) 

Melanoplus Iithophilua Gurney b Buxton, 1965. Calif. Dept. 
Agric. Occ. Papers No. 7:1-3. Holotype 8 ,  Weaver Bally, 
Trinity Co., Calif. (CAS). 
Male similar to male of keiferi, including form of 

cercus, but with tegmina attaining middle of epiproct. 
The aedeagi of the two indicate distinct species All 
specimens known are from the type locality. Mea- 
surements of holotype and allotype (Gurney and 
Buxbn): Body 16.9-23; tegmen 7.7-9.4; hind femur 
9.7-1 1.5. 

Geographic r a n g e . 4 i f o m i a  
California records.-(Map 32) TRmrry Co.: Weaver Bally, 

IX-25-63, holotype, allotype, paratypes (G. M. Buxton 1L 
F. L. Blanc, CAS, CDA). 
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(G. G. Aitken, CIS). Altamont, VIII-8-37 (Rehn, Pate 8s 
Rehn, ANSP). AMADOR Co.: Fiddletown, V I 1 1 4 5 8  (W. E. 
Simonds, CDA). BUTTE Co.: Chic0 (ex: Caudell). Oroville, 
IX-656 (W. W. Middlekauff, CIS). Stockdale, IX-2-58 
(J. R. Helfer. CAS). COLUSA CO.: Wilbur Springs, VII-13- 

31-31 (ANSP). CONTRA COSTA Co.: Antioc-4 X-1-52 (R. 0. 
Schuster, CIS). EL DORADO Co.: Caldor, on Dogtown Creek, 
VIII-1-64 (D. C. & K. A. Rente, CAS). Shingle Springs, 
VI-7-60 (D. C. Rentz, CAS). FRESNo Co.: Mercy Mines, 
VIII-15-58 (D. C. Rentz, CAS). GLENN Co.: Elk Creek, 
VI-27-61 (D. C. Rentz, CAS). Artois, VI-2042 (H. L. 
Hansen, CIS). KERN Co.: Ft Tejon, VII-26-(ex: %udder). 
Kern City (Bakersfield), V I 1 1 4  (A. P. Morse). Mill 
Po-, VII-8-59 (R. M. Bohart, UCD). Bakersfield, IX- 
15-10 (ANSP). Bakersfield, Jew- IX-1-22, 450 f t  eleva- 
tion (Rehn & Hebard, ANSP). Onyx, VIII-31-33 (R. F. 
Smith, CIS). Los ANGGL~~ Co.: Gorman, VII-13-56 (E. G. 
Linsley, CIS). De Valle, X-19-50, in alfalfa (Myers-Keifer, 
CDA). MADERA CO.: Sugar pine, VIII-23-13, SO00 f t  eleva- 
tion (J. C. Bradley, ANSP). Ahwahnee, IX-30-07, 5700 f t  
elevation (ANSP); 1x4- , in tanveed (Rehn & Hebard, 
ANSP). MARIPOSA CO.: 2 mi. S. Mormon Bar (G. I. Stage 
h R. R Snelling, DCR). MENDOCDTO Co.: Ulciah, VI-29-59 
(J. R. Helfer, CAS). MERCED Co.: Atwater, VII-27- (ex: 
Scudder). Loa Banos, IX-2141 (K. Frick, CIS). Dos Palm, 
VIII-9-41 (R.v.d Bosch, CIS). Volta, VIII-21-41 (Rehn & 
Rehn, ANSP). MONTEREY CO.: Greenfield, VIII-11-37 
(Rehn, Pate & Rehn, ANSP). San Lucas, VIII-11-37 (Rehn, 
Pate & Rehn, ANSP). SACRAMENTO CO.: Folsom, VIII-21- 
65 (D. C. Rentz, J.D.B.); April (ex: Scudder). Sacramento, 
X-1923 (B. C. Thompson, ANSP). SAN B E N I ~  CO.: 25 mi. 
N. E. Idria, VI-28-60 (D. C. Rentz, CAS). SAN JOAQUIN 
CO.: Vernalis, VII-11-33. Stockton, VIII-7-58 ( J. R. Helfer, 

pentine rocks on summit of Weaver Bally. Adults CAS). SANTA BARBARA CO.: Guadalupe, on sugar beets (ex: 

I 60, VI-22-61, V I E 1 4 4 0  (D. C. R-tz, CAS). Grim-, VII- 

i 
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Map 32. California distribution of: 0 ,  Melanoplus lepidus 
Scudder; A, Melanoplus h%neohS Scudder; I, Melanoplus 

lithophilus Gurney and Buxton. 

Discussion-Specimens were collected from ser- 

were not observed flying, but their wings approach Caudell). Los Alamos Valley, VIII-19-51 (J. Rehn, ANsP). 
Cuyama, VII-26-35 (R. Beamer, ANSP). SHASTA Co.: 
Redding, VI-28-35 (R. H. Beamer, ANSP). SOLANO Co.: 
Teal, VIII-16-19 (ANSP). STANISLAUS CO.: Near the San 
Joaquin River between Crow's Landing and Turlock, VIII- 

(Fig. 94, Map 33) 21-31, 58 ft. elevation (Rehn & Rehn, ANSP). 5 mi. E. 

CO.: Meridian, V I 1 3 0 3 1  (ANSP). TEHAMA Co.: Tehama, 
VIII-1649, 218 ft elevation (Rehn & Hebard, ANSP). 
TuLARg CO.: Tulare, IX-13-10, 282 f t  elevation (ANSP). 
Lindsfly, VIII411 (W. C. Faure, ANSP). VENTURA Co.: 
Mt Pinos, 1x4-22, 6400 f t  elmtion (Rehn & Hebard, 
ANSP). Mugu Point, Salt Mamh, VIII-13-37 (Rehn, Pate 
& Rehn, ANSP). YOLO Co.: Davis, VIII-37 (J. J. D a i s ,  
CIS); VIII-1937 (CIS); VI-10-59 (J. R. Helfer, CAS); 

flight capability. See discussion under M. keiferi. 

Melanoplus marginatus (Scudder ) 

.Pezofeffix marghatus Scudder, 1876, Ann. Rept Chief Engr., 
appendix J J: 504. Holotype 8 allotype 0 ,  Fort Tejon, Kern 
Co., Calif. 

Melanoplus marginatus, Scudder, 1897, Proc. US. Nat Mus., 
20:330. 

Melanoplus marginatus pauper Scudder, 1897, h. US. Net  
Mus., 20:330. 

Melanoplus marginatus amplus Scudder, 1897, Proc. US. Nat. 
Mus., 20:330. 
Two forms, apparently without intergrades, occur. 

(R. 

VII-16-31 (ANSP). 

In one of these the tegmina are somewhat longer than 
the pronotum and subacute at  apex; in the other 
form the tegmina reach to or beyond the hind femoral 
apices. 

The varietal names pauper and amplus Scudder 
have been discarded. Body 18-26; tegmen 4.5-6, 14- 
17; hind femur 9.5-13. 

Geographic range.4lifornia. 
California records.-(Map 33) ALAMEDA CO.: Dyar Rd., 

VI-8-59 (W. W. Middlekauff, CIS). Berkeley, X-9-35 

Discussion-Although differences in the phallic 
structure indicate the inclusion of two distinct groups 
in the Marginatus Group, general external resem- 
blance makes their association convenient. The body 
is slenderer with compressed appearance, the prono- 
tum with lateral carinae blunt but evident, straight 
or almost so, the median carina cut only by the prin- 
cipal sulcus, not high but sharp throughout. All the 
species are drab lppxn; only in marginatus do some 
specimens show green colors. The dark postocular 
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bar and dusky band on the lateral lobe of pronoturn 
are well developed to evanescent The sides of the 
abdomen may have dark areas. 
M. marginatus thrives best at low elevations, from 

58 to 450 feet  above sea level, and seldom occurs in 
damaging numbers at high elevations, although it has 
been collected as high as 3300 feet. It is not often 
found in areas outside alfalfa fields except through 
local movement usually following the cutting of 
alfalfa. However, it has been found occasionally in 
orchards, vineyards, and grassy areas. In most places 
where it abounds the soil is a heavy river loam or 
sandy loam, typical of alfalfa and other cultivated 
areas in California. It is seldom found in the dry foot- 
hills or on adobe soils Other than alfalfa, where it is 
frequently the dominant species, it has no special 
host-plant preference but will feed readily on field 
and truck craps and fruit trees, occasionally doing 
considerable economic damage. 

Melanoplus microtatus Hebard 
(Figs. 112, 113, 163, Map 34) 

Melanoplus microtatus Hebard, 1919, Trans. h e r .  Ent Soc., 
45:285. Type 8 ,  Del Monte, Montarey Co., Calif. (No. 
505, ANSP). 
Male cercus similar to that of nanus but shorter. 

The transverse ridges of the epiproct vary, being very 
strong in some specimens, rather feeble in others. The 
"smallest species of the genus Melanoplus knownm 
(Hebard). 

Body 13-18; tegmen 2.3-3; hind femur 7.5-9.5. 

Geographic range.--Califomia 
Wilomia d s . - ( M a p  34) MO"I'EREY CO.: Del Monte, 

VIII-20-09 (M. Hebard, ANSP); IX-9, IX-10-10 ( R e b  

Montarey, VII-4-16 (G. P. Engbhadt, ANSP). SANTA CRUZ 
Co.: Santa CNP, VIII-28-07 (M. Hebard, ANSP). This record 
may be based on M. fultoni. 

h H M ,  ANSP); VII-1865 (D. C. & K A- R m t ~ ,  DCR). 

Melanoplus muricolor Strohecker 
(F i i  103, 104, Map 34) 

Melanoplus mLIlricoIoi Strobecker, 1960, Pan-Pac. Eht, 36:33- 
34. Holotype 8 ,  allotype 9 ,  Santa C h  Co., calif. (CAS).  

Similar to M. nanus, sonomaensis, and fultoni. 
From nanus and fultoni it differs in having the lobes 
of the furcula acutely rounded at apex, from sono- 
maensis in having transverse tubercles on the epi- 
prod. The features cited pertain, of course, only to 
males. 

. 

Bodv 14: hind femur 8.5. 

Geographic r a n g e . a i f o m i a .  
California records.-(Map 34) SANTA CLARA Co.: No 

locality given, IX-1141, holotype, dl~w (IC Friclc, CAS). 

Map 34. California distribution of: A, Melanoplus microtatus 
Hebard; 0 ,  Mdanoplus rnuricolor Stmhecker. 
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Melanoplus nanus Scudder 
(Figs. 107, 108, Map 35) 

Melanoplus mnus Sadder, 1899, Proc Dav. Acad. Nat. w., 
7:187. Lectotype 8 ,  Berkdq,  Alameda Co., calif., de- 
signated by Rebn & Hebard, 1912 ( M a ) .  
The keys and figures exhaust the features of ready 

usefulness for recognition. The tegmina are short- 
ovate, broadly rounded at apex or with a feeble 
obtuse angulation in some specimens. 

Body 15-20; tegmen 2.7-4; hind femur 8.5-11. 

Geographic range.-California. 
California reawrda-(Map 35) AIAMEDA CO.: Berkeley, 

VI-21- (ex: Scudder). MARIN Co.: Mill Valley, VIII- 
22- (ex: Scudder); VIII-23- (Rehn & Hebard, ANSP); 
X-29-62 (D. C. Rentz & K. A. Hale, DCR). SAN FRANUSC~ 
CQ,; 8~ ]Francisco, VIIL-19- (ex: Scudder). SAN MATEO 
Co.: Baden (Colma), WI-24- (cn: Scuddes). SANTA 
CLARA CO.: San Jose, X-8-41 (K. Fridr, CIS). 

Melanoplus olamentke Hebard 
(Figs. 119, 120, Map 35) 

Melanoplus olamentke Hebard, 1920, Trans. ha. Ent SW., 
46:391. Type 8, southern Swoma Co., Calif. (No. 556, 
(ANSP). 
Coloration not distinctive, grayish brown, darker 

dorsally, the sides of the proximal abdominal seg- 
ments black. Hind tibiae blue or bluish green. The 
shape of the male cercus should enable recognition 
of that sex. 

Body 15-19; tegmen 3.5-4; hind femur 9-10, 

Geographic range-Northean California 
California recwds.-(Map 35) Co.: Hoplend 

Field Station, XU-7-63 (W. W. Middldmuff, CIS). NAPA 
CO.: 9 mi. S.E. Pope Valley on Chiles and Pope Valley roads, 
VII-20-65 (D. C. Rentz, DCR). SONOMA CO.: southern 
Sonoma Co., X I I 4 1 0  (J. A. Kuache, ANSP). T d t i  (Glen 
kllen), XII-2037 (N. W. F d e r ,  CIS). 

Discussiofi--The Hopland specimen was collected 
at an elevation of about 800 feet on a dry, grassy, 
open hillside on the west border of the Station. It was 
in association with M. devastator. 

Melanoplus packardii Scudder 
Packard grasshopper 
(Fig. 84, Map 35) 

Melanoplus packardii Scudder, 1878, Proc. Bost SOC. Net 
Hist., 19:287. Type Locality: Wallda, Wash.; British 
Columbia; Great Salt Lake; and southern Cdo.; Neb.; 
Tar. (No lectotype selected.) 
Size large for genus. Light brown, tegmina gray 

without definite markings. Pronoturn more or less tri- 
fasciate with fuscous. Hind femur plain or with a 
narrow dark stripe along upper edge. Hind tibia red 
or blue; red in California and Nevada specimens 

seen. Subgenital plate of male rather narrowly sub- 
tuberculate at apex. Lobes of furcula widely diver- 
gent, slender, acute. 
Body 28-34; tegmen 25-26; hind femur 15-18. 

Geographic rang8.-West of Mississippi River, north to 
Saskatchewan, Alberta, and British Columbia. 

Califoma d s . - ( ( M a p  35) MONO CO.: Topaz Lake, 
VI-26, VII-11 to 13-51 (T. R. Haig, CIS), SAN DEW Co.: 
Laguna Mh. MI-1922 (ANSP). Warner's. IX-1920 
(ANSP). Srs~uyou CO.: Mt. Shasta City, VIII-26-65 (D. C. 
b K. A. Rentz, DCR). 

Map 35. California distribution of: A, Melamplus nanus 
Scuddar; 8,  Meelamplus olamentke Heban& I, Melanoplus 

pnckardii Scudder. 

Discussion-A range land species which on occa- 
sion invades cultivated areas and causes economic 
damage, especially in the northern more sandy moun- 
tain valleys of Modoc and Siskiyou counties. 
Egg deposition takes place on open ledges of soil 

washed down from banks or ridges, on blown soil 
along fences, around rock piles, or on bare spots 
along checks or dikes (Harper, 1952). 

Melanoplus platycercus Hebard 
(Fig. 123, Map 36) 

Melanoplua platycemm Hebard, 1920, Trans. h e r .  Ent Soc., 
46:377. Type 8 ,  Lane Pine Canyon, Sierra Nwada, Inyo 
Co., Calif., 8000 to 8371 ft. elevation (ANSP). 
Very similar to rileyanus. According to Hebard 

males of platycercus may be distinguished from 
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males of rileyanus “by the much shorter and broader 
cerci, in which the length approximates the greatest 
width, as well as by the shorter subgenital plate, 
which has the free margin almost semicircular in 
dorsal aspect.” 
Body 15-20; tegmen 3.5-3.9; hind femur 9-10.5. 

Geographic range.--California. 
California records.-(Map 36) INYO CO.: Lone Pine 

Canyon, Sierra Nevada, 8000-8371 ft. elevation, X-5 to 8- 
19 (Rehn & Hebard, ANSP). Whitney Portal, IX-8-66 
(D. C. 8s K. A. Rentz, DCR). 

Melanoplus rileyanus rileyanus Scudder 
(Figs. 117, 118, Map 36) 

Melanoplus rileyanus Scudder, 1897, Proc. U.S. N a t  Mus., 
20: 151. Lectotype 8 ,  Placer Co., calif., designated by Rehn 
& Hebard, 1912 (USNM). 

Melanoplus blandus Scudder, 1899, Proc. Dav. Acad. N a t  
Sci., 7:161. 

Melanoplus rileyanus rileyancm, Gumey, 1960, Proc. Ent Soc. 
Wash., 62(3):164. 
Rather dark gray-brown with dark bar behind eye 

and on lateral lobe of pronotum, weaker on metazonal 
portion. Tegmina bicolored. Hind tibiae blue. Male 
with lobes of furcula digitifom, about one-fourth to 
one-third as long as epiproct, rounded at  apex, cercus 
very broad, the upper distal portion strongly twisted 
inward. In some specimens this torsion is so great 
that the cercus in lateral view shows the distal margin 
v-excised (Gurney, 1960). 

Body 18-20; tegmen 3-4; hind femur 10-11. 

Geographic range.4lifornia. 
California records;-(Map 36) ALPINE Co.: Woodfords, 

X-7-65, 5630 f t  elevation (D. C. Rents h J. D. Birchim, 
DCR). PLACER CO.: October (Hmshaw, ANSP). 

Melanoplus rileyanus varicus Scudder 
(Map 36) 

Melanoplus varicus Scudder, 1899, Proc. Dav. Acad. Nat. Sci., 
7:168. Lectotype 8 ,  Tehachapi, Kern Co., Calif., designated 
by Rehn 8s Hebard, 1912 (MCZ). 

Melanoplus rileyanus varicus, Gurney, 1960, Proc. E n t  SOC. 
Wash., 62 (3) : 164. 
Comparison of single topoparatypes of M. rileyanus 

and M. varicus shows little difference. The latter is 
somewhat the smaller with the male cercus slightly 
narrower and less incurved apically. 
Body 16.5-20; tegmen 3-5; hind femur 9-11. 

Geographic rangeicalifomia. 
California records.-(Map 36) KERN Co.: Tehachapi, VIII- 

2- (ax: Scudder). Tehachapi Ma, Marcel, IX-16-10,3700 
f t  elevation (ANSP). Tejon, 1 x 4 4 2 ,  3300 f t  elevation 
(Rehn & Hebard, ANSP). Los ANGELIS CO.: V, IX, Coquil- 
lett (ex: Scudder). Claremont, VII-28-35 (R. H. Beamer, 

ANSP). Mt. Lowe, IX-25-10 (ANSP); VIII-8-25, 4000- 
5600 f t  elevation (Rehn 8 Hebard, ANSP). Altadma, M t  
Wilson, VII-28-1897 (ANSP). Summit M t  W i l m ,  VII-28- 
(A. P. Morse, ANSP). Pasadena, San Rafael Hills, VIII- 
1- (Rehn 86 Hebard, ANSP). Verdugo Hills, VIII-2-, 
900 ft. elevation (ANSP). RIVERSIDE CO.: Mill Creek, VIII- 
1-46 (P. H. Timberlake, CDA). SAN BERNARDINO Co.: Tetley 
Park, VIII-146 (P. H. Timberlake, CDA). San Bemardino 
Mts., Mill Creek, VIII-29-19 (Rehn 8a Hebard, ANSP); 
S ~ t a  Ana River, Bear Lake Rd., VIII-30-19, 3300 ft. eleva- 
tion (Rehn 86 Hebard, ANSP) . Cucamonga Canyon, Upland, 

Melanoplus rileyanus varicueAtypica1. VENTURA CO.: Mt. 
Pinos, 1 x 4 2 2 ,  8500 ft elevation (Rehn & Hebard, ANSP); 
Bear Trap, 1x3-22,  6400 ft. elevation (Rehn & Hebard, 
ANSP) . 

XIII-21-17. 

Map 36. California distribution of: A, Melanoplus platycercus 
Hebard; I, Melanoplus rileyanus rileyanus Scudder; 0 ,  

Melanoplus rileyanus varicus Scudder. 

Melanoplus rualesi Gurney 
Nevada sage grasshopper 

(Fig. 93, Map 37) 
Melanoplus rugglesi Gurney, 1949, Proc. Ent. Soc. Wash,, 

51:268. Type Locality, Skull Creek Canyon, 20 mi. N. 
of Fields, Ore. (USNM, P59370). 

Gray or gray-brown with the usual black bar be- 
hind the eye and along pmzonal part of lateral lobe. 
Hind femur with two oblique dark bars on outer face 
and upper paginae, these sometimes vague. Cerci of 
male ear-shaped. Gurney has noted two forms, a 
solitary and a large, longer-winged migratory phase. 

Body 23-28; tegmen 21-24; hind femur 11-14. 
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Geographic range.-Califomia, Idaho, Montana, Nevada, 

Oregon, Utah, Wyoming, British Columbia. 
California -rds.-(Map 37) Imo 0.: Wild Rose Can- 

yon, Panamint Range (ex: Gurney). M o m  Co.: Cedarville, 
VII-8-50, migratory phase (L. White). E. side of Middle 

Discussion-Gurney and Buxton (1965): "the 
solitary phase of ruggZesi is not known farther west 
than Arco, Idaho; Battle Mt,  Nevada; and the Pana- 
mint Range, California." It is uncertain if this species 
occurs permanently in northern California. 

Lek% VI-1-1 (H. H. K e i f ~ ,  CAS). 

Melanoplus sanguiNpes sanguinipes (Fabricius) 
migratory grasshopper 

(Fig. 78, Map 37) 

Gryllus sanguinipea Fabricius, 1798, Supp. E n t  Sys., p. 195. 
Lectotype 3, America Sept,  selected by Gurney, 1962 
(Zoological Museum, copenhagen). 
Sponyms.-(see Gumey, 1962) Caloptsnas bilituratus 
Walker, 1870; Caloptenus scriptus Walker, 1870; Caloptenus 
arcticus Walker, 1870; Caloptenus etlanis Riley, 1875; 
Melanoplus atlanis var. coeruieipes Cockerell, 1888; Melam- 
plus affinis Scudder, 1891; Melanoplus angelicus Scuddes, 
1897; Melanoplus intermedius Scudder, 1897; Melanoplus 
aierranus Scudder, 1897; Melanoplw a mexicanus (of 
authors, not Sausaure); Melamplaza bilituratus bilituratus, 
Gurney and Brooks, 1959. 

Similar in general appearance to M. f e m u r - m b m  
but tegmina usually with a longitudinal row of black 
dots; these may be obscure in dark specimens. Hind 
tibiae blue or red. The subgenital plate of the male 
is produced at apex, truncate and minutely notched 
at middle. Mesosternum of male with a subconical 
tubercle. The nominate race differs from M. sangui- 
nipes defectus in average smaller size and shorter 
tegmina, narrower cerci (male), and the anterior 
margin of the dorsal valve of the aedeagus is more 
evenly rounded in profile, not sinuate. 

Body 18-24; tegmen 14-18; hind femur 10.5-13. 
Geographic range.-Wideupread acmes Canada and the 

California -ds.-(Map 37) The following records are 
apparently not indicated on the map of Gurney and Brooks 
(1962): EL DO- Co.: 3 mi. S. C a l k  on Middle Dry 

northern stat- 

M ,  VIII-1-64 (D. C. L K. A. Rea-, DCR). INYO CO.: 
Near Mono P~ss, VIII-P-59,11,ooO f t  &-ti011 (D. C Rmtt, 
DCR). MHN~ocmo Co.: Fort Bragg, VIII-15-50 (J. M. Lins- 

cino, VIII-4-58 (J. R Helfer, CIS). MONO CO.: 8 mi. R 
Sanora Pass, IX-S-64 (D. C. Rent ,  DCR). White Mts, M t  

CAS). PLUMAS CO.: Butt Valley, VIII-3-60 (0. C. Rentz, 
DCR). SANTA CLARA CO.: Near Holy City, VIII-21-59 
(D. C. Rentz, DCR). TUOLUMNE CO.: Dardanedle, VIII-9- 
61 (D. C. Rentt, DCR). Sonom Pass, VII-21-59 (C. W. 
O'Brien, DCR). Sonora Peak, VIII-649 (C. E. Wemmer, 

ley, CIS). Shively, VII-21-56 (P. D. Hurd, CIS). Mendo- 

Barcroft, VII-7-61, 12,500 f t  de~ation (D. C R a t ~ ,  DCR, 

DCR). 1 mi N. Dardanellq VII-1944 (D. C. b K. A. 

Rent ,  DCR). Vicinity Sonora Peak, IX-1-60 (D. C. Rentz, 
DCR). 

Map 37. California distribution of: A, Melanoplus rueglesi 
Gurney; e, Melanoplus sanguiNpea sanguinipeS (Fabricius). 

DiscussoeA chronic major agricultural pest in 
large areas of North America, especially in south 
central Canada and in the northern tier of midwestern 
United States. It is migratory at times, frequently 
with two generations per year. Environments occu- 
pied by s. sanguinipes are extremely variable with a 
general preference for light, sandy soils. It is a grass 
and forb feeder usually restricting itself to relatively 
few hosts in any one locality. 

Labels on specimens in the Insect Survey Collec- 
tions record SanBUinipes as taken on alfalfa and 
Melilotus. Gurney and Brooks (1959) used many of 
these specimens in mapping the distribution of the 
species. 

Melanoplus sanguinipes defectus Scudder 

Melanoplus defectus Scudder, 1897, Proc h e r .  Phil. Soc., 
36:30, 32. Lectotype 3, Grand Jct, Mesa Co., Colo., 
designated by Rehn & Hebard, 1912 (ANSP). 

Melanoplus bilituratus defectus, Gurney and Brooks, 1959, 
Proc. U. S. Nat  Mus., l10:38. 

Melanoplus sanguiNpes defectus, Gumey, 1962, Proc. Biol. 
Soc Wash,, 75:189. 
Of average larger size and with broader cerci 

(male) than the nominate subspecies. According to 
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the diagnosis of Gurney and Brooks (1959), the most 
distinctive feature is the dorsal valve of the aedeagus 
which, in lateral view, has the interior margin decid- 
edly sinuate. The distribution map presented by these 
authors shows typical defectus as occurring in Ven- 
tura, Kern, and Imperial Counties; specimens inter- 
mediate between defectus and the nominate race are 
recorded from San Diego, Los Angeles, San Bernar- 
din0 and I n p  counties. The economic importance 
and some aspects of the ecology of the species are 
discussed in articles by Harper (1952) and Barnes 
(1955). 

Body 25-28; tegmen 21-23; hind femur 14-16. 

Interamdiates between M, sinpin ip  (Fabricius) and M. 
sanguinipes defectus ScUdder.-m Co.: Big pine. VII-23-64 
(J. D. Bimhim, JDE).  2 mi. E. Big Pine, VII-23-64 (J. D. 
Birchim, JDB). Near Weetgerd Pass, VII-21-64 (J. D. 
Birchim, JDB). West Bishop, W-24-64 (J. D. Birehim, 
JDB). Indepeadencg W-l-64 (J. D. Birchtn, JDB). 

Melanoplus siskiyou Strohecker 
(Map 38) 

Melamplus siskipu StrohecLer, 1963, Pan-Pac. Ent, 39(3): 
170-171. Holotype 8, allotype 9, Ft Jones, Siskiyou Co., 
Calif. (CDA). 

Outer face of hind femur mostly dark with yellow 
areas on basal third and yellow bar at mid-length. 
Hind tibia blue or red. Tegmina actuely rounded at 
apex, extending to apex of second abdominal tergite 
Male with hind tibia rather deeply sulcate below, the 
distal oblique ridges of epiproct separated from the 
side margins by a depression. 

Body 20-23; tegmen 4.5-5; hind femur 103-11.6. 

Geographic ra@e.-California. 
California teconls.-(Map 38) SISKXYOU Co.: Ft Jones, 

allotype (E. Gammon, CDA). Mt Shasta City, VIII-2865 
(D. C. (Is K. A. Rentz, DCR). 4 mi. E. M t  Shasta City, 

Cold Springs, IX-19-62 (BUaan & Blanc, CDA). S. Fork 
Mt, 5 mi. W. Hyampam, 1X-25-63 (F. L. Blanc a G. M. 

G. M. Buxton, CDA). 

growths ‘of the mint, Monarddla odoratissima . 

1x442, holotppe (H. W. Gram, CDA); VII-18-48, 

VIII-26-65 (D. C. h I(. A. R m t ~ ,  DCR). Tamfiy Co.: 

Buxton, CDA). W ~ V -  Bdy, IX-25-63 (F. L. Blanc h 

Discudon-CoIlected by Blanc and Bugton in 

Melanoplus sonomaensis Caudell 
(Figs. 101, 102, Map 38) 

Melanoplus sonomaemis Cpudell, 1906, Roc. Ent Soc., Wash., 
7:124. Type 8, Glen Ellem, Sanoms Co., Calif. (US-). 
Resembling closely other small species of the mar- 

dinafus group and pmbably not determinable by 
external features even in the male sex. Tegmina short, 

rounded, narrowly separated. Cerci of male rapidly 
tapering, tip very narrowly rounded, subacuminate. 

Body 13-15; tegmen 2-2.5; hind femur 8-8.5. 

Geographic range.-CaIifomia. 
California recorda-(Map 38) LAKE Co.: M t  St Helena, 

Ix-12-60, on Cody~anthus pringlh Gray (J. H. Hdfa, CAS 1. 
SANTA CRUZ Co.: SANTA CRUZ, VII-28- (Rehn h Hebard, 
ANSP), determination should be veri64 SONOMA CO.: Glen 
Ellen (ex: Caudell). 

Melanoplus wilsoni Gurney 
(Fig3. 127, 128, Map 38) 

Mefanoplus rpilsoni Gurney, 1960, Proc. Ent. Soc. Wash., 62 
(3):158-163. Type 8, Lyons Peak (?) San Dkgo CO., 
C d i .  (USNM #64730). 
Known from holotype and allotype only. ‘‘General 

head, its extension on lateral lobe of pronotun, and 
mesepimeral stripe blackish brown; abdominal terga 
n-VIII each with a pair of pale basal areas; basal 
two-thirds of abdomen blackish along sides; ventral 
surfaces pale yellowish brown; hind femur dull red 
along ventral margin of external paginal area, ventral 
surface yellowish brown; hind tibia weak reddish 
brown, spines black” 

Body 19-24; tegmen 4.249; hind femur 11.2-14. 
Geographic range.--california. 
California rscords-(Map 38) SAN DEao Co.: Lyons Peak 

ground mbr dull red& brown: poetocular bar on 

(Lyonshill), v-16-40 (c. c. wibJxl# USNM). 

Map 38. California distribution of: 0, Melanoplus siskiyou 
Stmhecktr; A, Molanoptus sonomacn0;S Caudell; a, Mefano- 

plus wilwni. 
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Melanoplus wintunus Strohecker and Helfer 
(Figs. 129, 130, Map 39) 

Melanoplus wintunus Stmhecker b Helfer, 1963, Pan-Pac. Ent, 
39(3):160. Holotype 8 ,  Plaskett Meadows, Glenn Co., 
Calif. (CDA). 
Front and cheeks olive; occiput and dorsum of 

pronotum brown, lateral lobe with black area on 
prozona. Femora without dark markings. Hind tibiae 
pale green. Some females are largely green. Tegmina 
attingent, subacute at apex. 

Body 17-22; tegmen 3.5-5; hind femur 8.5-11. 

Geographic range.-Califomia. 
Califomie records.-(Map 39) GIJ" Co.: Plaskett Mea- 

dows, VII-26-61, holotype, allotype, paratypes (J. R. Helfer, 

Discussion-Collected in bushy, well watered, 
CDA); VIII-22-52 (F. L. Blanc, CDA). 

meadow area. 

Melanoplus yarrowii (Thomas) 
(Figs. VII, Vm, 85, Map 39) 

Caloptenus yarrowii Thomas, 1875, Rept Geol. Expl. 100th 
Mer., 5894. Wheeler Expedition (type missiing). 

Melanoplus yarrowii, Scudder, 1897, Pmc. U.S. Nat. Mus., 
20:369. 

Melanoplus olivaceua, Scudder, 1897, Pmc. US. Nat  Mus., 
20:370. 

Pale brown to olivaceous, head with a MITOW black 
postocular band, continued on the prozonal part of 
lateral lobe of pronotum in some specimens. When 
present the dark color follows the sutures of the 
lateral lobe ventrad. Hind femur plain or with some 
vague dark suffusions. Hind tibiae red. Small, dark 
specimens from Los Angeles County were given the 
name M. olivaceus by Scudder. 

Body 28-36; tegmen 24-29; hind femur 16-20. 

Geographic range.-AriEane, California, Colorado, New 
Mexico, Utah. 

California reconfs.-(Map 39) INYO Co.: Wild Rose Can- 
yo", Panamint Range, 1x4-22, 3616 f t  elevation (Rehn 

ANSP). Near Westgard Pass, VIII-lodl (D. C. Rentx, 

D. Birchim, JDB). 8 mi. N. Indmdence,  W-29-64 (J. D. 
Birchim, JDB). Bishop, VII-11-65 (J. D. Birchim, JDB). 
Los ANGELES Co.: (ex: Scudder). Saugus, X-19-50 (H. H. 
Keifer 8 Meyers, CDA). RNZRSXDE Co.: Ripley, VIII-1346, 
in alfalfa field (W. F. Barr, CIS). Blythe, WI-28-46, in 
alfalfa field (W. F. Barr, CIS); Riverside, X - 3 U 5 ,  X-2-55 
(R L. Bender); VIII-0 (Timbarlake, ANSP). Chino 
Canyon, XI-24-63 (R. L. Westmtt). SAN BERNARDINO Co.: 
Barstow, -1-7-19 (Rehn b Hebard, ANSP). E. Victorville, 
IX-1-19 (Rehn b Hebard, ANSP). Coltrm, Santa Ana Wash, 
IX-2-19 (ANSP). SAN DIEGO Co.: Warner's, IX-1920 

CIS). 

b Hebard, ANSP). Bishop, IX-9-19 (Rehn b Heberd, 

DCR). Independence, VII-3-64, VI-24-64, VII-26-64 (J. 

(ANSP). VENTURA Co.: Santa Pad4 VI-23 (D. B~rk, 

Map 39. California disttibution of: A, Melanoplus wintunus 
Strohecker and Helfer; 0 ,  Melanoplus yarrow*i (Thomas). 

Discussion-Normally inhabits rich vegetation in 
washes, but occasionally injurious to cultivated 
crops. At times one of the most injurious species on 
alfalfa, clover, and cotton in the Yuma area (Ball et 
al., 1942). 

Genus Oedaleonotus Scudder, 1897 

Satisfactory treatment of the forms of this genus 
will require comprehensive study not feasible at 
present. Specimens from widely separated localities 
appear to represent quite distinct species but many 
intermediate forms occur and we have not been able 
to find sets of characters consistent enough to be 
regarded as of specific worth. Certainly the number of 
species is less than the number of applied names. 
Oeddeonotus fratercula Hebard and Melanoplus 
fuscim Scudder, transferred to this genus by Hebard, 
have been placed in Aeoloplides 0. pacificus (Scud- 
der) has been raised to full species rank. 

KEY TO THE SPECIES OF OEDALEONOTUS 
lergdY mal=) 

1 Hind margin of pronoturn truncate and notched 
at middle; tegmina narrow and widely separated 2 

Hind margin of pmotum c o n v a  or, if truncate, 
not notched . . . . . . . . . . . . 3 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

Lateral lobe of pronotum with buffy spot near first 
sdcus and lateral carina (Monterey Co.) . . 

Lateral lobe of pmnotum without buffy spot . . 
Male epiproct abruptly narrowed near base, longer 

than its basal width, its side margins strongly r+ 
flex& ventral valves of aedeagua without lateral 
process (fig. 70) . . padicu~ (Scudder) (p. 61) 

M d e  epipmt triangular, its length less than its 
basal width; ventral valves of aedeagus with 
prominent process . . . . . . . . . .  4 

Hind margin of pronotum truncate (Mendocino 
Co.) (figs. 69, 72) . . .  borc&ii? (Stal) (p. 58) 

Hind margin of pronotum convex . . . . .  5 
Tegmina tapering, more or less acute a t  apex; 

intervalsbetweenpronotalsulciconvex . . .  6 
Tegmina rounded or truncate at apex; intervals 

rather flat . . . . . . . . . . . . .  8 
Tegmina reaching to apex of abdomem aedeagus 

(fig. 71) . . . .  enigma (Scudder) (p. 59) 
Tegmina not reaching apex of abdomen . . .  7 
Tegmina slightty longer than pmnotum. Aedeagus 

gus (fig. 71) . . .  enigma (Scudder) (p. 59) 
Tegmina covering half or more of abdomen aedea- 

gus (fig. 71) . . . .  enigma (Scudder) (p. 59) 
Tegmina well separated (east side of Sierra) . 

orientis Hebard (p. 60) 
Tegmina attingent or overlapping (malea) (6g. 68) 9 
Region of San Diego . pinctus (Scudder) (p. 62) 
Region of San Francisco . . . . . . . . .  10 
Color dark; median carina of pronotum strongly 

raised on prozona; male cercus twice as long as 
broad at base (figs. 75, 76) . . . . . .  sp. 

Color largely umber; median carina distinct but 
little elevated on prozona; male cercus less than 
twice as long as its basal width (figs. 69, 72) . 

phryneicus Hebard (p. 62) 

fenuipennis (Sadder) (p. 63) 

borckii (Stal) (p. 58) 

Oedaleonotus borckii (Stal ) 
(Figs. 69, 72, Map 40) 

Acridium (Podisma) borckii Stal, 1861, Eugeniea Resa, Orth., 
p. 332. Type 0 ,  San Francisco, Calif. (Stockholm 
Museum). 

Melanoplus borckii, Sadder, 1897, Proc. Amer. Phil. Soc., 
36: 12. 

Oedaleonotus borckii, Hebaml, 1919, Trans. Amer. Ent Soc., 
45:266. 

Oedaleonotus borckii botckii, Hebard, 1920, Ibid., 46:358. 
Auidium (Podisma) borckii, SjStedG 1931, Arkiv. Zool., 

24A:44, P1. 19, Fig. 5 (type). 
The female monotype is overall umber color, the 

front, including costa, dusky. Pronotum without dark 
markings even in the sulci. Outer face of hind femur 
with alternate pearly and dark chevrons, the pale 
areas broader. The pearly color may be due to 
detachment of underlying tissues. Lower external 
pagina and ventral sulcus vivid orangered; upper 
paginae pale brown with orange tint Hind tibia blue, 
the outer face greenish, the spines and calcars yellow 

with black tips. Eye deeper than infra-ocular sulcus 
(14: 11). Outer face of mandible with ridges s t r m l y  
raised. Prosternal spine broad, well rounded at apex 
Pronotum with median carina sharply raked on 
metazona, feeble but evident between sulci distinct 
but low on anterior lobe of prozona; hind margin 
angulate, broadly obtuse; metazona abruptly widened, 
the lateral lobe flared. Tegmina attingent, cycloid, 
the left one covering basal third of second abdominal 
tergite and subtruncate, the right one slightly longer 
and broadly rounded at apex. Cerci broad at base, 
evenly and rapidly tapering, acute. Dorsal valves of 
ovipositor (dorsal view) rapidly narrowed caudad, 
apex bluntly rounded. Ventral valves more gradually 
tapering, rather narrowly rounded at apex. 

No specimen agreeing in all features with the 
monotype has been found, but similar specimens from 
San Francisco and Contra Costa counties have been 
seen. Specimens from Hopland indicate transition 
from borckii to the smaller form with truncate prono- . 
tum which occurs in the vicinity of Mendocino. The 
d a r k c o l d  form taken in San Francisco is similar in 
most features but is smaller, with median carina 
strong on anterior lobe of prozona, tegmina hardly 
surpassing first abdominal tergite and, in female, well 
separated. 

Body 24; tegmen 3.7; hind femur 15. 

Geographic rangelCalifornia. 
California records.-(Map 40) ALAMEDA Co.: 1 mi. E. Mis- 

sion Peak, VI-9, VII-5-59 (W. W. Middlekauff, CIS). Mines 
Rd., VII-11-59 (D. C. Rentz, DCR). CONTRA COSTA Co.: 
Mt. Diablo, V-21-59 (J. H. Helfer, CAS). Pleasant Hill, 
VII-6-55 (E. G. Linsley, CIS). EL DORADO Co.: Strawberry 
Valley, V I 1 1 4 1 2  (E. C. Van Dyke, CAS). GLENN Co.: 
Telephone Campground, VIII-20-58 (P. Amaud, CAS). 1 
mi. W. Low Gap Station, VII-26-61 (D. C. Rentz, CAS). 
HUMBOLDT CO.: Petrolia, VII-17-58 (J. R. Helfer, CAS). 
LAKE CO.: Upper Lake, VII-16-35 (R. H. Beamer, ANSP). 
Middletown, VI-S-60 (D. C. Rent.( CAS). Loch h a n d ,  
IX-16-48 (W. E. Hazeltine, CIS). Los ANGELES Co.: Tan- 
bark Flat, VII-8-50 (F. X. Williams, CAS). M t  Lowe, 

CIS). MADERA Co.: VIII-23-46 (T. L. Thatcher, CIS). 
MARIPOSA CO.: El Portal, VIII-7-37, 1850 f t  elevation 
(Rehn, Pate 8 Rehn, ANSP). Yosemite Valley, VI-13-21 
(E. C. Van Dyke, CAS). Y d t e  Nat  Park, Eight-mile 
Camp, IX-1-07 (ANSP) ; Sentinel, VIII-31-07 (ANSP). 
Wawona, VIII-6-37, 4090 f t  elevation (Rebn, Pate h Rehn, 
ANSP). MARIN Co.: Lake Lagunitas, V-15-59 (D. C. 
Rmta (CAS); V-10-59 (E. W. Kirschbaum, CAS). Cypress 
Ridge, VI-4-60 (D. C. Rent., CAS). Bon Tempe Lake, 
VI-24-59 (D. C. Reatz, CAS). 1 mi. N. Alpine Lake, VII- 
30-60 (F. J. Radovsky (k R. Garcia, CAS). 8 mi. N. Point 
Reyes Station, VIII-2M1 (D. C. Rentz, CAS). Cypress 
Ridge, IX-2130 (E. P. Van Duxee, CAS). M t  Tamalpais, 
VIII-12-04, 1500 ft. eIevation (ANSP). Corte Madera, 

vm-g-07 (ANSP). Camp Bddy, W-11-50 (H. L. Han~m,  

VII-27-58 (D. C. Rmtr, CAS). Nov~~o, VII-le65 (D. C. 
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Rentz, CAS). San Geronimo, VIII-28-40 (H. W. Graves, 
CDA). San Francisco Bay, Angel Island, VI-144 (E. R. 
Helwig, ANSP). MBNWCINO Co.: Hopland Field Station, 
VIII-17-56, VII-24-57, VI-10-58 (W. W. Middlekad, 
CIS). Mill Creak Dam, VII-19-59 (D. C. Rentz, DCR). 
Mendocino, VIII-1-58 (J. R. Helfer, CAS). 8 mi. W. Cum- 
mings, VIII-1841 (Rehn & Rehn, ANSP). 4 mi. N. Lam- 
ville, VIII-18-41 (Rehn & Rehn, ANSP). Willets, VI-29- 

VIII-15-58, VI-2059, V-12-59, V I 3 0 5 9  (J. R Helfer, 

(D. C Rentz, CAS). Yorkville, VI-2939 (J. R. Helfer, 
CAS). MONO Co.: Cdeville, Antelope Valley, WI-2241,  
5200 f t  elevation (Rehn & R e b ,  ANSP). 17 mi. E. Leevin- 
ing, VIII-15-56, 8500 f t  elevation (J. Rehn, ANSP). 
MONTSREY Co.: San Lucas, VIII-1137 (Rehn, Pate & Rehn, 
ANSP). S.W. side s a l i n a s ,  VIII-3-57 (J. Rehn, ANSP). 
Hastings Natural History Reservation, IX-2-57 (J. Rehn, 
ANSP). NAPA Co.: M t  St Helena, VI-9-18 (E. P. Van 
hue, CAS); IX-548 (G. N. Chamberlain, CAS); VI-27- 

1-49 (M. J. D. White, ANSP). R~VB~SIDE Co.: San Jacinto 
Me., 2 mi. S.E. Pinyon Flat, VI-1-40 (C. D. Michener, 
CIS). SAQRAMENTO Co.: 2 mi. W. Loomis, VI-20-61 (D. C. 
Rentz, CAS). SAN BER"~ Co.: S. rim San Bemardino, 
on Calif. Highway 18, VIII-22-51, 5756 f t  elevation (J. 
Rehn, ANSP). SAN DECO Co.: Mary Canyon above Mission 
Valley, VIII-19-37 (Rehn, Pate & Rehn, ANSP). SAN 

59, VII-23-58 (J. R. Hdfw, CAS). M e n d d o ,  IX-1-58, 

CAS); VII-18-59 (D. C Rmtz, CAS). Han~en, VI-11-59 

61 (D. C. RmtZ, CAS). PLACER Co.: 3 mi. S. Truc%q VIII- 

Map 40. California distribution of Oedaleomtm borckii (Stal). 

FRANcIsco CO.: San Francisco, San Miguel Hills, VIII-19-09, 
800 f t  elevation (ANSP); V-1960, V-14-60 (D. C. Rentz, 
CAS). S m  MA= Co.: Crystal Lake, W I - 2 7 4 9  (H. H. 
Keifer, CDA). Palo Alto, VII-13-49 (K. Frick, CIS). Red- 
wood City, VII-21-46 (E. S. Ross, CAS). SANTA BARBARA 

CO.: Zaca, VIII-12-37, 900 ft. elevation (Rehn, Pate & 
Rehn, ANSP). Lompoc, VIII-6-38 (L. W. Hepner, CAS). 
Santa C m  Island, VI-15-22 (CIS). SANTA CLARA CO.: 
Alma, VIII-20-41 (Rehn & Rehn, ANSP). SANTA CRUZ CO.: 
Mt. Hetmon, VI-1-47 (W. Hazelthe, CIS). 4 mi. N. 
Boulder Creek, VIII-2041 (C. E. Wemmer, CAS). SHASTA 
CO.: Viola, VI-27-47 (T. 0. "hatcher, CIS). SONOMA CO.: 
4 mi. W. K - w d ,  VI-17-61 (D. C. Rmb,  CAS). Clover- 
dale, V-8-59, V-15-59 (J. R. Helfer, CAS). Catadero, 

SISICIYOU Co.: M t  Shasta, VI-30-47 (T. S. Leigh, CIS). 
Dunsmuir, VIII-14-31 (CAS). Sisson, VIII-15-15 (CAS). 
McCloud, VI-20-14 (E. C. Van Dyke, CAS). TRINITY Co.: 
Carrville. VI-2831 (E. C. Van Dyke, CAS).  

VI-13-60 (R. Wilson, CAS). Eldridgs X-10-15 (ANSP). 

Oedaleonotus enigma (Scudder) 
(Figs. 67, 71, Map 41) 

Perotettix enigma Scudder, 1876, Ann. Rep. Chief Eng., p. 

Pezofeffir juamdus Scuddeb, 1876, loc. at 
Melanoplus collaris Scudder, 1878, Proc. Boston Soc. Nat  

Hist, 19:286. 
Caloptenus Aavolineatus Bruner, 1893, Bull. Div. Ent U.S. 

Dept A@., 28:33. 
Oedaleomtus enigma, 1897, Scudder, Proc. US. Net Mus., 

20:391. 
General color yellow with orange tints in some 

specimens. Dorsum of pronotum dusky at middle and 
often with small tubercles. Black color confined to 
sulci but prozonal part of lateral lobe may have dark 
bar. Black markings of sides of abdomen variably 
developed. Outer face of hind femur yellow with 
black markings variably developed. Hind tibia blue, 
paler on lateral face. Tegmina about as long as prono- 
tum and angulate to elongate a t  apex, surpassing 
apices of hind femora. The long-winged form (col 
laris) is not a race but occurs with shorter winged 
forms in California and Idaho. 

Although jucundus has line priority, Scudder, in 
his 1897 treatment, subordinated it to enigma, which 
is too appropriate a name to discard The species is 
highly variable in size, tegmina1 length and to some 
degree in form of male cerci. 

505. 

Body 22-24; tegmen 6-@ hind femur 14-16. 

Geographic range,Northarn Utah and Nevada, south- 
-tern OregMl to southwestern Arizona and California. 

Califoma reu~rds.-(Map 41) AuMlao~ Co.: Patterson Pass, 
VI-938 (G. D. Kelly, CIS); VI-22-57 (W. W. Middlekauff, 
CIS). BUTTE Co.: Omville, VII-2457, IX-6-56 (W. W. Middle- 
hdT, CIS). CoNTaA COSTA CO.: Diablo Range, Priest Valley, 
VIII-31-22. 2700 f t  elevation (Rebn h Hebard, ANSP). 
Clayton, VII-2035 (J. Beam=, ANSP). M t  Diablo, VII- 
21-35 (J. Beamer, ANSP). KERN CO.: Woody, VI-4-38 
(F. D. Horn, CIS). Caliente, VI-14-53 (E. I. Schlinger, 
CIS). Mill Potrero, W-8-59 (R. M. Bohart, UCD). Marcel, 
Tehachapi Ma., IX-16-10, 3700 f t  elmtion (ANSP). Teha- 
chapi, IX-16-10,3595 f t  elevation (ANSE); IX-16-10, 3200 
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f t  elevation (ANSP). Walker Basin, IX-2-22, 3339 ft .  eleva- 
tion (Rehn & Hebard, ANSP). Bakersfield, Jewetta, M-l- 
22 (Rehn & Hebard, ANSP). Delano, W I - 2 4 0  (E. R 
Helwig, ANSP). FRESNO CO.: JacOitrm Canyon, VII-25-56 
(R. 0. Sch-ter, CIS). Mines, W-16, VIII-28-58, 
V-23-60 (D. C.  rent^, CAS); VI-13-61 (D. C. Rentz 8 
K. A. Hale, CAS); VIII-26-62 (D. C. Rentz 8s E. W. 
Kirschbaum, CAS). Coalinp, IV-22-39 (CIS). 4 mi. N.E. 
Oilfields, V-9-54 (J. Rehn, ANSP). Waltham Canyon, VIII- 
31-22 (Rehn & Hebard, ANSP). GLENN Co.: Orland, VII- 
2-52 (H. L. Hansen, CIS); V-28-54 (Wdls &Wells, ANSP). 
LASSEN Co.: Litchfield, VIII-21-22, 3200 ft. elevation (Rehn 
& Hebard, ANSP). Johnsonville, VIII-21-22, 3150 f t  eleva- 
tion (Rehn & Hebard, ANSP). Susanville, VIII-21-22, 3190 
ft. elevation (Rehn &i Hebard, ANSP). Reno Jct., VIII-17- 
49 (H. H. Keifer, CDA). 4 mi. N. Doyle, VIII-22-56 (J. D. 
Lattin, CIS). Los ANGELES CO.: Saugus, VIII-23-09 (ANSP). 
MERCED Co.: Atwater, VII-29 (ex: Scudder). Los Banos, 
IX-21-41 (K. Frick, CIS). Dos Palos, V-18-50 (A. E. 
Michelbacher, CIS). M o m  CO.: Lookout, XI-1923 (F. H. 
Wymore, CIS). Stronghold, M-5-40 (H. W. Graves, CDA). 
MONO Co.: Topaz Lake, VI-26-57 (J. W. MacSwain, CIS). 
MONTEREY CO.: Cannel, VII-8-23 (L. S. Slevin, CAS). 
Hastings Reservation, IX-9-57, 1700 ft. elevation (J. Rehn, 
ANSP). Lockwood, VII-11-23 (F. H. Wymore, ANSP). 
ORANGE Co.: VII-13-29 (R. H. Beamer, ANSP). IZIVERSIDE 
Co.: Anza, VIII-6-35 (R. H. Beamer, ANSP). Banning, VII- 
22-52 (S. Mujagawa); VI-27-52 (E. M. Evans, J. IC Hester, 
& Tinglof); VII-1&52 (A. T. McClay, UCD); VI-27-52 
(J. J. Menn, CIS). Hemet, VI-21, VII-31-58 (D. M. Newell, 
CIS). San Jacinto Mts., VII-21-29 (R. H. Beamer, ANSP). 
Banning, VIII-20-37 (Rehn, Pate 8s Rehn, ANSP). 3 mi. E. 
Banning River, VIII-23-51 (J. Rehn, ANSP). SAN BENITO 
CO.: New Idria, VIII-18-58 (D. C. Reatz, DCR). Panoche, 

Verdemont, IX-2-19, 2300 ft elevation (Rehn & Hebard, 
ANSP). Devare, Cajon Canyon, IX-2-19 (Rehn & Hebard, 
ANSP). SAN D m  Co.: San Felipe Valley, VI-740 (C. D. 
Michener, CIS). Tighea Station, E. Palmer (ex: Scudder). 
San Diego (E. Palmer) (ex: Scudder). Aguas Calientes (E. 
Palmer) (ex: Scudder). Santa Ysabel, W-13-63 (J. A. 
Powell, CIS). Warner's Springs, IX-1 (H. W. Graves, 
CDA). Palm City, VIII-7-35 (J. Russell, ANSP). San 
Diego, VIII-7-35 (J. Russell, ANSP). Tia Juana, IX-11-22 
(Rehn 8s Hebard, ANSP). Bonsall, VIII-6-35 (ANSP). 
La Jolla, VII-21-40 (E. R. Helwig, ANSP); VI-18-16 
(G. B. Engelhardt, ANSP). Warner's, VI-1922 (ANSP). 
Jamacha, IX-12-22, 340 ft. elevation (Rehn & Hebard, 
ANSP). Dulzura, IX-12-22, 1500 ft elevation (Rehn & 
Hebard, ANSP). SAN LUIS OBISPO CO.: 5 mi. S. Creston, 
VI-20-59 (P. M. Marsh, UCD). San Miguel, VIII-11-37 
(Rehn, Pate & Rehn, ANSP). SANTA BARBARA Co.: Santa 
Barbara, VII-1 (H. W. Henshaw) (ex: Scudder). San 
Buenaventura, VIII-18 (ex: Scudder). Figuema M t ,  VI-21- 
59 (P. M. Marsh, UCD). SIERRA CO.: Calpine, VIII-27-48 
(R. E. Smith, CIS). SISKIYOU Co.: F t  Reading, Shasta Val- 
ley (ex: Scudder). Walker Basin, VII-15 (ex: Scudder). Tule 
Lake, IX-9-41 (H. W. Graves, CDA). Tuum Co.: Lemon- 
cove, VIII-2-40 (E. R. Helwig, ANSP); VII-23-29 (R. H. 
Beamer, ANSP). Goshen, VI-1-07 (J. C. Bradley, ANSP). 
VENTURA CO.: Quatal Cyn., V-9-59 (G. I. Stage, CIS). 
Cuyama, VII-25-35 (J. A. Russell, ANSP). Mount Pinos, 
IX-4-22, 8500 ft. elevation (Rehn & Hebard, ANSP). YOLO 
CO.: Davis, IX-1-59 (G. E. Harmon, CIS). 

V-15-54 (Wells & Wet& ANSP). SAN BERNARDINO CO.: 

i 

e /  

Discussion-Often found in association with 
Melanoplus devastator, though outbreaks have been 
more localized as a rule. It is an important and 
abundant range land species, especially in the eastern 
foothills of the coast range. It hatches two to three 
weeks before devastator, becoming adult in early 
June. It has been found ovipositing in central Cali- 
fornia from July to October. Favored oviposition sites 
include around and under rocks, under turkey mullein 
or adjacent to the basal growth of such weeds as 
thistles, milkweed, poverty weed and salt bush. 

It occurs in both the long winged and short winged 
forms. A number of long winged specimens were 
taken in the Patterson Pass area of Alameda 
county in June, 1958, during an outbreak year. Only 
short winged specimens had been taken in this same 
locality in previous years. 

Oedaleonotus orientis Hebard 
(Fig. 168, Map 41) 

Oedaleonotus borckii orientis Hebard, 1920, Trans. h e r .  
Ent Soc., 46:358, PI. 16. Fig. 1. Type $, Lee Canyon, 
Spring Mts., Clark Co., Nev., 7000 ft elevatim (No. 552, 
ANSP). 
General color gray-brown, occiput (especially in 

males), prozona of pronotum and sides of abdominal 
tergites dusky. Prozonal part of lateral lobe of prono- 
tum with a dark bar, which may be vaguely con- 
tinued on metazonal portion especially along lateral 
carina. Hind femur yellow-brown with variable dark 
markings. Hind tibia blue, yellowish externally. Teg- 
mina much longer than wide, extending over basal 
fourth or third of second abdominal tergite in male, 
shorter in female, well separated in male, more wide- 
ly so in female. Ventral valves of aedeagus with con- 
spicuous lateral processes. 

Body 17-19; tegmen 2.8-3; hind femur 8.8-11. 

Geographic ran&.-Eastem California and Nevada. 
California records.-(Map 41) INYO CO.: Lone Pine 

Canyon, Whimey Pass, IX-8-19 (Rehn & Hebard, ANSP). 
Pine Creek, Round Valley, N.W. of Bishop, VIII-10-61 (D. 
C. Rentz, CAS), 10 mi. W. Big Pine, VII-20-64 (D. C. & 
K. A. Rentz, DCR). LASSEN CO.: Lassen Creek, VIII-22-22 
(ANSP). M o m  Co.: Sugar Hill, VII-5-50 (H. E. Cott, 
CIS). Likely Distr., VI-14-51 (H. H. Keifer, CDA). Alturas, 
IX-9-62 (J. S. Buckett, UCD); VIII-23-22, 3500 f t  eleva- 
tion (Rehn 8s Hebard, ANSP). Warner Mts., Cedar Pk., 
VIII-23-22 (Rehn h Hebard, ANSP). Goose Lake, Sugar 
Hill, VIII-24-22, 5350 f t  elevation (Rehn 8 Hebard, ANSP). 
Goose Creek, Lassen Creek area, VIII-24-22 (Rehn & 
Hebard, ANSP). Warner Ma., 3 mi. E. Davis Creek, V11-26- 
22 (A. W. Lindsey, ANSP). Adin Summit, VII-24-62, 5000 
ft. elevation (D. C. Rentz & C. D. MacNeill, CAS). Warner 
Mts., near Cedar Pass, VII-25-62, 6000 ft elevation (D. C. 
Rentz & C. D. MacNeill, CAS). Warner Mts., 9 mi, W. 



Strohecker, Middlekauff, Rentz: The Grasshoppers of California 61 

Fandango Pass, VI-20-60 (D. C. Rentz, CAS). MONO Co.: 
Sonora Bridge Camp, near Sonora Jct, VI-28-62 (D. C. 
Rentz & C. D. MacNdl, CAS). Near Swore Pass Jct, VU- 
19-64 (D. G & IC A. Rentz, DCR). Little Round Valley, 
VIII-7-30. 7400 f t  elevation (E. R. Tinkham, ANSP). 
Mammoth Lake, VIII-8-21 (A. C. Poling, ANSP). PLUMAS 
Co.: Harkness Pk., VIII-20-22, 8000 f t  elevation (Rehn & 
Hebard, ANSP). SISKIYOU CO.: Gazelle, X-11-50 (A. T. 
McClay, UCD). 

Map 41. California distribution of: 0 ,  Oedafeonotus enigma 
(Scudder) ; A, Oedaleonotus orientis Hebard. 

. Oedaleonotus pacificus (Scudder) 
(Figs. 70, 73, 74, 167, Map 42) 

Pezotettix pacificus Scudder, 1880, Rep. U.S. E n t  Camm. 2:24, 
Type 8 ,  Sissons, Calif. (MCZ?). 

Melamp1us padfian, Scudder, 1897, h. h e r .  Phil. Soc., 
36: 12. 

Oedafeonotus borckii pacificus, Hebard, 1920, Trans. Amer. 
E n t  SOC., 46:358, footnote. 

Brown, dorsum of head and pronotum dusky and 
often with numerous dark points Lateral carinae of 
pronotum evident but not elevated. Hind margin of 
pronotum feebly convex to truncate. 

Rehn and Hebard selected M t  Shasta (Sissons) as 
type locality. Toptypes have the black band of the 
lateral lobe of pronotum continued and widened on 
the metazona but specimens from Glenn, Trinity and 
Humboldt counties have this black band confined to 
the prozonal part of the lateral lobe. Toptypes seem 

to represent intermediates between the form occurring 
in Humboldt County, which is robust (males up to 
23 mm.), with tegmina well separated and ventral 
valves of aedeagus acute and recurved without lateral 
processes, and a form occurring along the west side 
of the Sierra Nevada down to Tuolumne and Tulare 
counties. These southern specimens, reported by Rehn 
and Hebard as M. pacificus, resemble toptypes of 
pacificus but have the tegmina longer and ventral 
valves of aedeagus with well-developed lateral pro- 
cesses. 

Measurements of tapotypes are: Body 18-20; teg- 
men 3.5-3.5; hind femur 11-11. 

Geographic range.-Califomia. 

California recods.-(Map 42) COLUM Co.: Wilbur Springs, 
VI-11-64 (D. C. 6 K. A. Rents, CAS). EL DORADO Co.: 
Strawberry Valley, V I I I 4 1 2  (E. C. Van Dyh, ANSP). 
FRICSNO Co.: King‘s River Canyon, VIII-4-49 (E. R. Hdwig, 
ANSP). GLENN CO.: 4 mi. W. Plaskett Meedow Station, 
VIII-27-61 (D. C. Rentz, CAS); 6 mi. W. mask- Mad-, 
VIII-27-61 (D. C. Rem-, CAS). Plask& Meadow Statim, 

60, 6000 f t  elevation (H. B. Leech, CAS). 25 mi. E. Covelo. 
VI-28-61 D. C. Rentz, DCR). Elk Creek, VII-27-61 (D. C. 

(T. R. Haig, CDA). Near Kneeland, VII-11-60, 3000 f t  el+ 
vation (J. R. Helfar, CAS). Honeydew, VII-17-58 (D. C. 

CAS). Buck Mt ,  VI-22-59 (J. R Helfer, CAS). LAKB CO.: 
Lucerne, VII-27-35 (R. H. Bmmer, ANSP). LASSEN CO.: 
Devil’s Corral, above Susanville, VIII-21-21 (Rehn & Hebard, 
ANSP). M t  Lessen, VI-24-59 (J. R Hdfer, CAS). MADERA 
CO.: Sugar Pine, VIII-31-14, 5000 f t  elevation (J. C. Brad- 
ley, ANSP). MARIPOSA Co.: Yosemite Nat  Park, VIII- 
31-07, 4000 f t  elevation (ANSP). Yosemite Nat. Park, 
Grouse Creek, IX-1-07, 6000 f t  elevation (ANSP). YOW- 
mite Nat  Park, Eight-mile Camp, IX-1-07, 5000 ft. eleva- 
tion (ANSP). MENDOCINO CO.: Boonewille, VI-10-59 (D. C. 
Rentz, DCR). MODOC CO.: 10 mi. W. Alturas, VII-24-62 
(D. C. Rentz b C. D. MacNeill, CAS). Adin Summit, VII- 
24-62, 5000 f t  dewation (D. C. Rentz b G D. MacNeill, 
CAS). PLACBR Co.: Blue Canyon, WI-29-14 5500 ft. 
elevation (ANSP). Lake Tahoe, VIII-30-10, 7000 f t  eleva- 
tion (ANSP). Squaw Peak at Summit, VIII-31-10, 8950 f t  
elevation (ANSP). Colfax, VnI-27-10, 2800 f t  elevation 
(ANSP). PLUMAS Co.: Harkness Pk., lower south slopes, 
VIII-20-22, 5800 ft elevation (Rahn & Hebard, ANSP). 

ANSP). Mohawk, W-360 (D. C. Rentz, CAS).  SHA(ITA 

Platina, VI-1-0 (D. C. Rentz, CAS). SXSKIYOU CO.: Echo 
Lake, WII-29-16 (J. A. Kusche, ANSP). M t  Shasta, W-29- 
35 (J. Beamer, ANSP); VIII-13-09, 5500 f t  elevation 
(ANSP). Weed, VI-29-35 (J. Beams, ANSP). Sissw, VIII- 
15-09,3550 f t  elevation (Rebn 6 Hebard, ANSP). DunSmUir, 
VI-28-35 (E. I. Benmer, ANSP). Shasta Springa, IX-142 
(H. W. Gram, CDA). Ft Jones, IX-3-42 (CDA). Dorris, 

McCloud, M-22-62 (YX C. Renb & C D. Madeill,  CAS). 

VI-28-61 (J. R. Hdfm, CAS). Plaskett Meadows, VII-28- 

Rmt~, CAS), HUMBOLDT CO.: 3 mi. E. meeland, IX-1-60 

Rentz, DCR). South Fork Mt,  VI-22-59 (J. R Heifer, 

Cbester, VIII-20-22, 4300 f t  dewation ( R b  6 Hebard, 

Co.: Old Station, VIII-20-49 (H. H. Keifaa, CDA). NW 

VIII-19-48 (E. Gamprpon, w). Fowler‘s C-p, 5 mi. E. 
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Ski Bowl, 14 road mi. E. Shasta City, VII-23-62, 7800 ft. 
elevation (D. C. Rentz 8s C. D. MacNeill, CAS). 4 road 
mi. E. Shasta City, McBride Campground, VII-23-62 (D. C. 
Rentz & C. D. MacNeill, CAS). 3 mi. E. Bartle, VII-22-62 
(D. C. Rentz & C. D. MacNeill, CAS). 3 mi. E. Bartle, VII- 
22-62 (D. C. Rentz & C. D. MacNeill, CAS). STANISLAUS 
Co.: Empire, VII-11-35 (J. Beamer, ANSP). TRINfiy (3.: 
Mad River, 6 mi. S. Ruth, VII-31-60 (H. B. Leech, CAS). 
Weaverville, VI-25-59 (J. H. Helfer, CAS). Sid’s Place, 
Highway 36, IX-19-62 (G. M. Buxton & F. L. Blanc, CDA). 
8 mi. S. Hyampom. IX-18-62, range grasses (G. M. Buxtrm 
8s F. L. Blanc, CDA). 2 mi. S.E. Wildwood, IX-18-62, range 
grasses (G.  M. Buxton 8 F. L. Blanc, CDA). Cold Springs, 
IX-18-62 (G. M. Buxton & F. L. Blanc, CDA). Lamb Gap, 
S. Fork Mt., IX-19-62 (G. M. Buxton & F. L. Blanc, CDA). 
T u u m  CO.: Monache Meadows, VIII-6-17, 8300 ft elwa- 
tion (W. T. Davis, ANSP). Sequoia N a t  Park, Hockett 
Meadow, VII-25-15, 9700 ft elevation (ANSP). Sequoia 
Nat. Park, VIII-3-40 (E. R. Helwig, ANSP). Kern Lake, 
VII-27-15, 7000 f t  elevation (ANSP). Rattleenate, VIII- 
2-15, 9000 f t  elevation (ANSP). Redwood Meadow, VIII- 
3-15, 6OOO ft el-tim (ANSP). 

Oedaleonotus phryneicus Hebard 
(Map 42) 

Oedaleonotus phryneicus Hebard, 1919, Trans. Am-. E n t  
SOC., 45:266, PI. 29, Figs. 5, 6. Type 8 ,  Ded Monte, 
Monterey Co., Calif. (No. 486, ANSP). 

MeZanopZus tenuipenms Caudell (not of Scudder), 1918, Proe. 
U.S. N a t  Mus., 34:78. 

Very much like 0. tenuipennis and of similar size 
although the San Benito County specimens reported 
below are much smaller than topotypes; their deter- 
mination must be considered questionable. The 
presence of the pale callus on the lateral lobe of the 
pronotum is the only consistent difference between 
phryneicus and tenuipennis. Differences in male cerci 
and aedeagus have not been noted. 

Geographic ran&e.<alifornia. 
California records.-(Map 42) LoS ANGELES CO.: Tanbark 

Flat, VII-2-50 (E. G. Linsley, CIS); VI-24-50 (P. D. 
Hurd, CIS); VI-25-50 (J. W. MacSwain, CIS); VI-20-50 

(ANSP). MEND~CINO Co.: Twin Rocks, VII-10-29 (E. C. 
Van Dyke, CAS). MONTEREY Co.: Del Monte, VIII-20-09 
(M. Hebard, ANSP). Montmey,~VIII416 (G. P. Englehardt, 

Pacific Grove, VIII-21-31 (ANSP). 15 mi. E. N.E. San 
Lucas, VI-28-60 (C. D. MacNeill, CAS).  Santa Lucia Mts., 
tributary to Santa Lucia Creek, east slope, VIII-13-56, 5000 
ft. elevation (H. B. Leech, CAS). PLUMAS Co.: Quincy, VII- 
12-49 (R. G. Howell, CIS). RIVERSIDE CO.: Gilman Hot 
Springs, VI-10-41 (E. C. Van Dyke, CAS). San Jacinto 
Mts., V-3040 (C. D. Michener, CIS). SAN BENITO Co.: 
Pinnacles Nat. Mon., V-28-60, VI-13-64 (D. C. Rentz, 
CAS). Hernandez Valley, V-28-60 (D. C Rentz, CAS). 
SAN BERNARDINO Co.: Lytle Creek, VI-7-28 (E. C. Van 
Dyke, CAS). SAN MATEO Co.: King’s M t ,  VII-19-41 ( 9 .  
Frick, CIS). SANTA BARBARA Co.: Guadalupe, VI-24-06, on 
sugar beets (A. N. Caudell, USNM). Santa Barbara, VIII- 

(H. L. h e n ,  CIS). Mahatcan Beach, VIII-16-26 

ANSP). 14 mi. W. Jol~n, VI-28-60 (C. D. MacNeill, CAS). 

27-19 ANSP). SANTA CRUZ CO.: 2 mi. S. Felton, VIII-30- 
59 (D. C. Rentz, CAS). Santa Cruz Mts. (A. Koebele, CAS). 
SHASTA Co.: Lake Britton, VI-29-47 (T. S. Leigh, CIS). 
TUOLUMNE CO.: Lost Claim Camp, VIII-13-50 (M. J. D. 
White, ANSP). 

* 

\ $  

Map 42. California distribution of: 0 ,  Oedaleonotus pacificus 
(Scudder) ; A, Oedaleonotus phryneicus Hebard. 

Oedaleonotus pinctus (Scudder) 
(Fig. 68, Map 43) 

Melanoplus pinctus Scudder, 1899, Proc. Davenport Acad. 
Sci., 7:175, P1. 7, Fig. 7. Lectotype 8, San Diego, Calif., 
designated by Rehn 86 Hebard, 1912 (MCZ). 
Slender for genus. Brownish yellow, head with 

postocular black band which is continued on prozonal 
part of lateral lobe of pronotum. Occiput and median 
area of pronoturn dusky and sprinkled with small 
black points. Hind femur indefinitely trifasciate with 
black. Hind tibia blue, paler externally. Tegmina 
cycloid, but little surpassing first abdominal tergite, 
overlapping. 

Body 16-18; tegmen 3.5-4.5; hind femur 9.5-12. 

Geographic ran&.-California. 
California records.-(Map 43) SAN DIEGO Co.: San Diego 

(ex: Scudder). P t  Lorna (ex: Scudder). Coronado (ex: 
Scudder). Descanso Distr., X-13-50, dry grass (H. H. Keifer, 
CDA). San Vicente Valley, VII-14-58 (CAS). Resort P.O., 
Laguna Mts., IX-13-22, 6100 f t  elevation (Rehn 8s Hebard, 
ANSP). 10 mi. N.W. Jacumba, IX-15-22, 3500 ft. elevation 
(ANSP). Jacumba, IX-15-22, 2900 f t  elevation (Rehn & 
Hebard, ANSP). Descanso, VIII-7-14 (J. C. Bradley, ANSP); 



I Strohecker, Middlekauff, Rentz: The Grasshoppers of California 63 

1 IX-13-22 (Rehn h Hebard, ANSP). Campo, IX-1-22, 2400 
, f t  elevation (Rehn & Hebard, ANSP); VIII-1035 (C. D. 

Michmer, ANSP). Potrero, ZX-12-22 ( R h  EL Hettard, 
ANSP) . 

Oeddeonotus fenuipennis (Scudder) 

(Map 43) 

Mellanoplus tenzzipennis Sadder, 1897, Proc. Am-. Phil. soe., 
36:12. Lectotype 8 ,  Los Angdee, calif., designated by 
Rehn h Hebard, 1912 (ANSP). 

Melanoplus miasiontam Scudder, 1897, op. cit, p. 246. 

Oeddeonotua tenuipenniu, Hebard, 1919, Tram. Am-. Ent 
Soc., 45:266. 

Brown, with broad postocular black bar. Lateral 
lobe of pronotum broadly black on prozond part, the 
black area sometimes narrowly continued on meta- 
zonal portion, median area of pronotwn dusky, the 
elevated lateral carinae pale. Thoracic pleura and 
sides of abdomen black Hind femur with vaguely 
delimited dark areas, hind tibiae blue. Tegmina twice 
as long as wide, well separated in both sexes. 

Body 20-24; tegmen 3-4; hind femur 11.5-13.5. 

Geographic range.-California. 
California records.-(Map 43) Reported by Scudder 

from Kern, Los Angeles and San Beanardino counties. 
FRESNO 0.: Diablo Range, Priest Valley, VIII- 
31-22, 2700 ft. elevation (Rehn & Hebard, ANSP). 
Diablo Range, Waltham Canyon, VIII-31-22, 1600 
f t  elevation (Rehn h Hebard, ANSP). KERN Co.: 
summit of ridge south of Walker Basin, IX-2-22, 4000 fee t  
elevation (Rehn & Hebard, ANSP). Tejon, IX-3-22, 3300 
feet  elevation (Rehn 86 Hebard, ANSP). US ANGELES CO.: 
Arroyo Seco, Pasadena, VII-20 to VII-1 (Rehn 86 Hebard, 
ANSP). Altadena, VIII-8 (Rehn 8a Hebard, ANSP). Mt. 
Lowe, 4000 to 5600 f t  elevation, VIII-8 (Rehn 8s Hebard, 
ANSP). San Gabriel Mts., X-8, 3000 f t  devation (Rehn & 
Hebard, ANSP). Camp Baldy, VI-26-50 (A. T. Mcclay, 
UCD); VI-26-50 (J. L. Nickel, UCD). Crystal Lake, VI- 
29-50 (A. T. McClay, UCD). Tanbark Flat, VI-1550 (J. 

10 (ANSP). MONTEREY Co.: Lockwood, VI-21-35 (R. H. 
Beamer, ANSP). RIVERSIDE Co.: 8.6 mi. S.W., Na t  Forest, 
VI-21-58 (D. M. Newell, CIS). SAN BERNARDXNO Co.: S. 
Fork, Santa Ana Rim, 6200 ft dewation (Rehn h He-, 

Gorgonio, IX-14-58 (D. M. Newell, CIS). Lake Arrowhead, 

VI-28-63 (H. L. Griffin, CIS). SAN LUIS OBISPO Co.: 
Atascadero, V I E 1 9 3 3  (R. H. Beamer, ANSP). SANTA 
BARBARA CO.: Santa Barbara, VIII-22-09, sea level (M. 
Hebard, ANSP). VENTURA Co.: Downer Ranch, M t  Pinos, 
1x3-22, 6400 f t  elevation (Rehn & Hebard, ANSP). M t  
Pinos, Bear Trap, 1x3-22,  6400 f t  elevation (Rehn & 
Hebard, ANSP). Mt. Pinos, M 4 2 2 ,  8500 f t  elevation 
(Rehn 8s Hebard, ANSP). Ventura, VII-2033 (R. H. Beam- 
er, ANSP). Cuddy Canyon, 1 x 4 2 2 ,  4472 f t  elevation 
(Rehn h Hebard, ANSP). 

O e d d ~ n ~ t u s  truncehrs Rehn, 1907, Bit N-8 18~353. 

L. Nickel, UCD). Park= M t  S.E. end Vmtura Mt,  IX-27- 

ANSP). b t l i n q  IX-27-32 (W. Brandler, CIS). M t  S m  

VI-16-60 (P. E. Pai~e, UCD). SAN DIEGO Co.: M t  Palomar, 

- 
?- I., 

i 
1. 
I 

Map 43. California distribution of: A, Oeddeonotus pinctus 
(Scudder) ; 0 ,  Oedaleonotus tenuipmh (Scudder) . 

Genus Oedornerus Bruner, 1908 

Oedomerus corallipes Bruner 
(Map 44) 

Oedomerus cordlipes Bruner, 1908, Biol. Centr.-Amer., Orth., 
2:293. Lectotype 0 , San JoaC del Cabo, Lower California. 
Designated by Rehn & Hebard, 1912. (ANSP?). 
Body tawny to fuscous, somewhat mottled. Vertex 

very narrow between the eyes, fastigium declivent 
and rather deeply sulcate. Tegmina short and narrow, 
widely separated. Pronotum with metazona very 
short, transverse sulci deep and continuous, carinae 
obsolete. 

Bruner gives the following measurements for the 
female type: Body 20; tegmen 4; hind femur 11. 

Geographic range.Uifomia, Mexico. 
Celifornia mda. - (Map 44) RWRBSIDE CO.: Palm 

Springs, AnQee~ Chw, X-22-52 (E. G. Linsley, CIS). 

Genus Phoetaliotes Scudder, 1897 

Phoetaliotes nebrascensis (Thomas) 
(Map 44) 

Pezotettix nebrascensis Thomas, 1872, Prel. Rept U.S. Geol. 
Surv. Mont. & Terr., 5:455. Type 9, Neb. (type missing). 

Melanoplus phoetdiotiformis Scudder, 1899, Proc. Dav. Acad. 
Na t  Sci., 7:179. 



64 Bulletin of the California Insect Survey 

Phoetaliotes nebrascensis, Hebard, 1925, Proc. Acad N a t  Sci. 
Phila., 77: 123. 
Gray-brown, head with postocular black band. P r e  

zonal part of lateral lobe of pronotum with irregular 
black lines which in some specimens coalesce into a 
black band. Hind femur with two, sometimes three, 
dark spots on upper inner pagina, the upper outer 
pagina and outer face plain. Hind tibiae blue. Prono- 
turn with median carina low but evident throughout, 
lateral carinae obtuse but evident, subparallel or 
slightly convergent near middle. Tegmina about as 
long as pronotum, tips narrowly rounded to acute. 
Occasional specimens have the tegmina and Wings 
fully developed. Male with epiproct longer than its 

hardly evident, cercus simple, tapering, styliform. 
b a d  width and withaut notable topography, furcula 

Body 20-26; tegmen 5-6.5; 17-20; hind femur 
11-14. 

Geographic range.-Canada to MJlsorico, west to California 
and British Columbia, east to Indiana, Illinois and Oklahoma. 

California records.-(Map 44) SISIUYOU Co.: Gazelle, IX-5 
(ex: Sadder). 

Discussion-Found on grasslands and prairies. The 
brachypterous form is more common than the long- 
winged fonn. 

Genus Poecilotettix Sadder, 1897 

Poecilotettix sanguineus Scudder 
(l=P 44) 

Poecilotettix sanguineus Scudder, 1897, Proc. US. N a t  MUS., 
20:387. Lectotype $, Brndshaw Mt, Ariz., designated by 
Rahn & Hebard, 1912. (ANSP). 
Poecilotettix coccinatua Scuddw, 1897, Pmc. US. N a t  Mus., 
20:359. 
Head and body light brown, meso- and metapleura 

purplish. Dorsum of head and pronotum with a bright 
red median stripe. Frontoclypeal suture and hind 
margin of pronotum (usually) edged with red. Red 
spots may be on labrum, face, sides of head and pro- 
notum, meso- and metapleura and femora. Tegmina 
rich, dark green. Hind tibiae blue. 

Body 18-25; tegmen 17-25; hind femur 9-14. 

Geographic renge,lower and Upper Sonoran Life Zone 
of California, Nevada, Utah and Arizona. 

California records.-(Map 44) FRESNO CO.: Jacalitos Can- 
yon near Coalinga, VII-31-56 (R. 0. Schuster, CIS). INYO CO.: 
Olancha, VI-2649 (H. E. Cott). 3 mi. E. Big Pine, VIII- 
24-64 (D. C. Rentz & J. D. Birchim, DCR, JDB). Inde- 
pendence, VII-17- (Wickham, ANSP). Los ANGELES Co.: 
Mint Canyon, VII-3-33 (R. H. Beamer, ANSP). Palmdale, 
VIII-1-35 (J. Russell, ANSP). Claremont, VII-2936 (R. 
H. Beamer, ANSP). RIVERSIDE Co.: Banning, VI-20 to 28-52 

(B. Tinglof 8r A. A. Grigarick, J. K. Hester, J. W. MacSwah, 
A. T. McClay, J. J. Menn & W. V. Gamer, CIS, UCD). 
Banniig, VII-9-50 (J. W. MacSwain L E. G. L h s l q ,  CIS); 
VII-9-50 (H. L. Hansen, J. D. Paschke & H. M. Graham); 
VII-22-52 (S. Mujigama b H. L. Mathis, UCD). Palm 
Springs, VI-23-52 (H. Greham). Palms to Pine Hgwy., 
VI-29-58, 3000 ft. elevation (D. M. Newell, CIS). I n d i O ,  

ANSP). whitewater, VII-13-35 (ANSP). Near Beaumont, 
VII-28-63 (R. R .  Snelling, DCR). Sm Gargonio Pass, V- 

VI-22-51 (J. A. Powell, CIS); VIII-7-32 (R. H. Beamer, 

28-41 (E. C. Van Dyke, CAS). Cabanm, VI-1-41 (E. C. Van 
Dyke, CAS). Spnts R w  M t ,  VI-25 and VII-4-46; VI-15- 
48 (D. J. & J, N. b u l l ,  CIS). SAN BERNARDINO Co.: 
Heperia, VIII-3-48 (G. P. Mackenn *e). Victorvilla, vI-24- 
49 (H. E. Cott) . Barstow, V-2247 (G. P. Mackemzie). Mor- 

5-19 (Rehn & Hetmrd, ANSP). Bagdad, VIII-6-19 (Rehn 

ANSP); VIII-5-26 (ANSP). Trona, IX-9-22, 1800 feet 
elevation (Rehn & Hebard, ANSP). San Bernardino Mts., 
VI11-3-30, 3800 f t  elevation (E, R. Tinkham, ANSP). SAN 
DIEGO CO.: Borrego, 1V-27-54 (M. Wasbauer); IV-28-54 
(P. D. €Id, CIS). Ja-ba, VIII-12-35 (E. I. Beamer, 
ANSP). Collins Valley, Vm-1&59 (G. A. Marsh, CIS). San 
FeIipe Valley, VI-7-40 (C. D. Michener, CIS). VE"URA 
Co.: Cuddy Canyon, M-4-22, 4472 f t  elevation (Rehn & 
Helnud, ANSP). 

~np Valley, VIII-3-52 (N. K. Lewis, CIS). Gaffs, VIII- 

b Hdwd, ANSP). Needlee. VIII4-19 (Rehn 8 Hebard, 

Map 44. California distribution of: A, OedOmerUS wrallipes 
Bruner; t Phoetaliotes nebramensis (Thomas) ; y , Poedlo- 

tettix sanguineus Scudder. 

Genus Schistocerca Stal, 1873 
Members of this large genus are mostly confined 

to the New World. The genotype, S. tatarica L., is 
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found in Africa and is one of several species found 
outside North and South America. 

A number of very important economic species are 
in this genus. S. gregaria, the desert locust of Africa, 
and Southeast Asia and S. paranensis, the South 
America plague locust, are two of the world's most 
destructive grasshoppem 

KEY TO CALIFORNIA SPECIES OF SCHISTOCERCA 

1 Color gray-brown; hind tibia blackish dorsally, 
paler below; sugenital plate of male deeply 
Vemarginate . . vaga vaga (Scudder) (p. 65) 

Color green or greenish-bmwn; hind tibia red; 
subgenital plate of male Uemsrginate . . . 

dmshozte (Thamas) (p. 65) 

Schistocerca Shoshone (Thomas) 

Acridium shoahorm Thomas, 1873, Proc. Acad. N a t  Sci. Phila., 
25:295. Type lost Neotype locality, Logan, Cache CO., 
Utah, selected by D i d ,  1965. 

Schistocerca Shoshone, Bruner, 1894, Rept Nebr. Hort. Soc., p. 
163. 

Schiatocerca venusta Scudder, 1899, Proc. Amer. Acad. Arts h 
Sci., 34:467. 
S. venusta has long been considered the dorsally 

vittate phase of S. s b h o n e  but the matter needs fur- 
ther study. 

Body 30-50; tegmen 35-50; hind femur 19-27. 

Geographic range.-Arizona, California, Colorado, Nevada, 
New Mexico, Oregon, Texas, Utah, Washington; south to 
Chiapas and Baja California. 

California records.-Widely distributed in California. BulTs 
Co.: Orovillg VII-29-57 (C. A. Tosdri, CIS). C ~ L U S A  Co.: 
cofusa, VIII-1-57 (D. BurdicL, CIS). CONTRA COSTA Co.: 
Antioch, IX-27-98 (J. R. POW~XS, CIS). INYO Co.: Darwin 
Falls, 4 mi. W. Panamint Springs, VII-14-62 (W. A. FaQter). 
KERN CO.: Shaft=, VII-25-55 (J. A. Powell, CIS). LAKE 
CO.: Lakeport, VII-30-59 (S. M. Fidel). Los ANGKLES Co.: 
San Gabriel Ma., 3000 f t  dewation (Grinnell, ANSP). 

Morse, ANSP). Indio, VII-9 (A. P. Morse, ANSP). Colorado 
Desert (&udder, ANSP). SA- Co.: Sacramento, 
IX-l3-37 (A. T. Mcclay, UCD). SAN 'Lhpx;o Co.: Sen Diego 
and Cuyamaca (Rehn & Hebard, ANSP). SAN JOAQWN Co.: 

2 0 3 0  (A. T. Mcclay. UCD). Tracy, VIII-24-58 (J. R. 
Heifer, CIS). SISXIYOU Co.: Gazelle, IX-5 (A. P. Morse, 
ANSP). TRINITY Co.: Big Bar, Vm-13-63 (J. S. Buckett, 
UCD). TULARE CO.: Tulare, MI4 (A. P. Morse, ANSP). 

(D. Q. Cavagnaro, UCD). 

Discussion-Often found in rank vegetation along 
streams and ditches, as well as in fields, gardens, hill- 
side brush and other habitats. Sometimes common 
and destructive. 

RIVERSIDE CO.: spr ina  w-12,  W-13 (k P a  

Man-, VIII-27-38 (K. S. Hageo, CIS). Stockton. IX- 

YOLO CO.: Devis, VI-27-37 (J. J. DuBo~s, UCD); X-5-60 

Schistocerca vaga vaga (Scudder) 

Acridium vagum Scudder, 1876, Proc. Bost. Soc. Nat. Hist., 

Schistocerca vaga, Bruner, 1890, Proc. U.S. Nat. Mus., 12:187. 
Schistocerca vaga vaga, Hebard, 1925, Trans. h e r .  Ent. Soc., 

25:285. 

Brown, tegmina with small fuscous spots. Dorsum 
of head and pronotum often with a median longitu- 
dinal buffy stripe. Hind tibiae light brown below, 
blackish above. 

Body 34-57; tegmen 35-58; hind femur 20-29. 

18:269. Type 0 ,  Guadalupe Is., off Lower California. 

Geographic range.-A&ona, Wiwnie, New Mea~ico, Texas; 

California -rds.-Wideiy distributed in California. 

0. Schuster). INYO Co.: SuIprise Canyon, Panamint Range, 
VI-4-56 (J. M. Bums, CIS). KERN Co.: Bakersfield, IV- 
13-49 (R.v.d. Bosch, CIS); 18 mi. E., IV-3-60 (J. W. 
MacSwain, CIS). Shafter, V-2140 (C. G. Lewis). I n y o h ,  
IV-11-62 (J. W. MacSwh,  CIS). LOS AN- (3.: Pam- 
dena, June (ex: %udder); IV-23, VI-18 (Reha & Hebard, 
ANSP). Loa Angeles, March (ex: Scudder, ANSP). Santa 
Monica, VII-30 (ex: Scudder, ANSP). Altadena, VIII-8 
(Rehn 8s Hebard, ANSP). San Marino, 11-2146 (G. P. 
Mackenzie) . Tanbark Flat, VI-2 1-50 (H. F. Robinson). 
Southgate, IX-18-51 (J. W. Hineaman). Whittier, V-7-49; 
VIII-3 to 28-50 (H. M. Graham). MONTBRBY Co.: Arroyo 
Seco, V-6 (D. Burdick, CIS). ORANGE Co.: Laguna 
Beach, VI-20-39 (B. Brookman, CIS). Fullerton, VIII-3-57 
(C. A. Toachi, CIS). -E Co.: Palm Springs, VII-12 
(ex: Scudder). Neighbor, VIII-24. Magnesia Canyon, VII- 
2-52 (R. L. Anderson). Cathedral City, VII-20-50 (L. W. 
Isaak). Hopkins Well, IV-16-58 (P. D. Hurd, CIS); X-ll- 
58 (R. W. Thorp, CIS). Riverside, IV-7-55, on Encelia 
(E. Cardiff); 1x4 to X-22-55 (R. L. Bander); IV-2-55 

53 (J. T. Brooks). 6 mi. W. Indio, IV-30-49. m Melilotus 
(E. G. Linsley, R. F. Smith h J. W. MacSwain, CIS). Blythe, 
VIII-6-46, in alfalfa (W. F. Barr, CIS); VI-1547, in 
alfalfa (J. W. MacSwain, CIS); VI I4 -51  (R. F. Smith & 
J. W. MacSwain, US). SANTA BARBARA Co.: Santa Barbara, 

25, VII-3-59 (C A. Campbell). SAN BgmTo Co.: 5 mi. 
E. Paicinen, IV-841 (D. C. Rentz, DCR). SAN BKRNARDMO 

Hen&). San Bernardino, VII-15- (ea: Scudder). Mohave 
Desert (ex: Scudder). Meatone, VI-2-55 (H. S. McGill). 

south to Nicaragua. 

FRESNO Co.: F-0, IV-27- (m: *udder); IV-5-57 (R- 

(R. Hum@); IV-19-59 (W. E. Foster). Ida, vm-8 to 27- 

XII-18-15, Carpenteain, VII-1936, VIII-1937. Goleta, VI- 

CO.: Cdtan, VU-17- (ex: scudder); III-22-55 (C. 0. 

F~ntana, 111-29 to V-20-59 (R J. JeBw). 10 mi NJL 
Earp, IV-17-61 (R. L. h- too ,  CIS). SAN DE00 CO.: 
San Diego (ex: &udder); VII-146 (0. A. Marsh); II-12- 

Bechtel). Bortpgo, V-3-56 (B. J. Adelsai, US). Borrepo, 
Palm Canyon, VI- (C. D. Michener, US); IV-27-54 

CIS). King City, IV-1-57 (R. P. Allen). Wamem Spring, 
IX-24-57 (H. Ruckeg Jr., CIS). Chula Vista, -425-22 
(S. E. Flanders). Borreg~ Park, Ckyote Creek, III-24-59 (C 
A. Toschi, CIS). VSNTURA CO.: Santa Paula, IV-2-05; IV- 

47 (J- A. Powell, CIS). Borrego Valley, IV-19-51 (R C. 

(P. D. Hurd, CIS). **SIC Cpr. 111-28-53 (J. A. Powell, 

8-1897, VI-29-26, VI-1, VII-23-23 (D. Bh). YOLO Co.: 
Rm~ey,  IV-11-57 (C. G. M m ) .  Devis, IV-947 (R E. 
Rice). 
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Discussion-A large powerful flier. Sometimes de- 
structively common. 

Subfamily ACRIDINAE 
slant-faced grasshoppers 

Many, but not all, of the members of this subfamily 
have an oblique face, which gives them their common 
name. The feebly developed or absent median carina 
of the pronotum and the lack of color in the hind 
wings help distinguish most of them from the Oedi- 
podinae or band-winged grasshoppers. 

Several genera, difficult of placement, because of 
their nearly colorless wings and weak pronotal carha, 
such as Ligurotettix and Xeracris are keyed in both 
the Acridinae and Oedipodinae. Ligurotetdx, is con- 
sidered to be more appropriately placed in the Acri- 
dinae, on the basis of general appearance and the 
stridulatory ridge on the costal area of the male 
tegmina. 

Most members of this group are grass feeders and 
many are cryptically colored, and shaped to render 
them inconspicuous in their habitat. Many are im- 
portant rangeland species but mostly in areas out- 
side of California. They are usually rather local in 
their distribution and are relatively poorly known. 

KEY TO GENERA AND SOME SPECIES OF 
CALIFORNIA ACRIDINAE 

1 Lateral foveolae perpendicular, invisible from 
above (figs. 12-17) . . . . . . . . .  2 

Lateral foveolae oblique (sometimes represented by 
a row of punctures), visible from above 
(figs. 18-22) . . . . . . . . . . .  10 

2 Antennae very wide at base and strcmgly flattened 3 
Antennae slender, a t  most moderately flattenad . 5 

3 Form elongabliiear; face very oblique; tegmina 
notreachingapexofhindfemur . . . . .  

Pampotnala d a m u s  Scuddm (p. 79) 
Form hardly liiear; tegmina reaching apex of hind 

f e m u r . .  . . . . . . . . . . . . .  4 
hostsrnum with acute tuber&; body 2 7 4 5  mm., 

tagmenwithsubcostalpalestripe . . . . .  
Prosternal tubercle low, rounded; body 2 U O  mm.; 

tegmen without palesubcostal stripe . . . .  
Color oily-green with nacreous marks on pleura; 

pmotum stmngly sellate, without lateral carinae 

Color gray, bmwn or pale green, if green, pronotum 
has strong lateral carinae; prmotum a t  most 
weakly sellate . . . . . . . . . . .  6 

6 Fastigium convex, its marginal impression inter- 

4 

Mermiria mvlcdipennis B m e r  (p. 76) 

Enmiecris palfida Bruner (p. 72) 
5 

Bootetfix punctatus (Scudder) (p. 68) 

rupted . . . . . . . . . . . . . .  7 

7 

a 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

Fastigium concave, or flat with marginal impres- 
sion entire . . . . . . . . . . . . .  8 

Internal calcars of hind tibia equal (a. 13) . . 
Amphifornua coloradua omatw McNeill (p. 67) 

Internal calcars of hind tibia unequal (fig. 12) . 
Opeia ohcura (Thomas) (p. 78) 

Stout; fastigium concave with median carina (fig. 

Slender; fastigium flat with marginal impression 
Internal ca lm of hind tibia equal (6g. 15) . . 
Internal cafcars of hind tibia unequal (fig. 14) . 
Lateaar carinae of pronotum continuous, parallel or 

nearly so; lateral foveolae very narrow, linear 

Lateral carinae, if present, convergent near mid- 

Antemnae much flattened basally (fig 19) . . .  

17) . . . . . . . . . .  Eeselenia (p. 73) 
9 

OrphuZeIIa (p. 78) 

Cordillacris (p. 70) 

(6g. 18) . . . . . . . . .  Napaia (p. 77) 

length . . . . . . . . . . . . . . .  11 

Antennae or nearly so . . . . . . . .  12 
Horn-dotes cinereus Sadder (p. 75) 

Costal area of male tegmen broadly femestrat0, the 

Costal area of male tegmen a t  most narrowly 
fenestmte, the cross-veins thea strongly oblique. 

Internal calcars of hind tibia subequal; boay com- 
pressed (fig. 20) . . . . . . . . . .  

Internal calcars very unequal; body subcylindric. 
Tegmina short; lateral carinae of pmnotum prom- 

inent on prozone (northem, montane) (e. 21) 

Tegmina long; prozona without carinae (dasert) . 
Internal c a l m  of hind tibia very unequal, the 

Internal c a l m  of hind tibia subequal, evenly 

rr~ss-veins perpendicular to costal margin . 13 

15 

Chorthippua curtipennis (Harris) (p. 70) 
14 

Bnmepia shastana (Scud&) (p. 69) 

Ligurotetfir (p. 75) 

ventral longa and abruptly curved . . . .  16 

CUryBd . . . . . . . . . . . . . .  18 
Frontal costs sulcatethroughout (fig. 22) 

Eupnigodes (p. 74) 
Frontal costa liat above median ocellus . . .  17 
Transverse sulcus of pronoturn befom middle 

Pwloessa (p. 80) 

A&motetfix d e o m  (Scudder) (p. 66) 

Xeracris minima (Scud&) (p. 132) 

. . .  

. . .  
Transvrasesdcus behindmid-pn*notum . . . .  
Frontal costa flat, obtuse at summit (fik 24) . 
Frontal costa sulcate, acute at summit . . . .  19 

Dorsum of pronotum straight in profile, carinae sharp, 
thelateralonesstronglyeonvergent . . . .  

. . .  PwIoessa (p. 80) 

Adourra elliotti (Thomas) (p. 68) 
Pronotum weakly sellate, carinae feeble 

Genus Ageneotetfix McNeill, 1897 

Ageneotettix dwmm (Scudder) 
(Fig, rV, Map 45) 

Chrymchaon deonrm Scudder, 1876, Bull. US. Geol. Survey 

Eremnus deonun, McNeill, 1897, Proc. Dav. Acad. Sci., 6:268. 

Ageneotettix deorum, McNdl, 1897, Psyche, 8:71. 

Territ, 2:262. Type 3, Garden of the Gods, Colo. 
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Ageneotetfix australis Bnmer, 1905, Bid. Ckntr.-heT., orth, 
2: 110. 

Agemtett ix occidentelia Bnma, op. at, p. 109. 

Gray-brown, lateral carinae of pronotum raised on 
metazona, indicated by color on prozona. Upper 
paginae of hind femur with two or three large dark 
blotches Hind tibiae red. A form with abbreviate teg- 
mina, found at high altitudes, has been cited under 
the name A. d e o m  curtipennis Bruner. 

Geographic range.-t plains and North Central States 
to eastern California; Canada to Texas. 
California recOrds.-(Map 45) A L F - ~  Co.: Woodfords, X- 

945,5630 f t  elevation (D. C. Rentz & J. D. Birchim, DCR). 
INYO Co.: 2 mi. E. Big Pine, W-2&62 (D. C Rentz b 
C. D. MacNeill, DCR). USSBN Co.: Standish, VIII-2740 

(R& h Hebard, mw). S M  DIEGO a.! chyU!latX, x- 
1-1900 (ex: Scudder). 

Discussion-This is one of the important range 
land grasshoppers in the west, in areas where it is 
abundant It feeds on grasses and low forbs. It is 
difficult to collect because of its rapid movement and 
cryptic coloration which makes it difficult to see on 
the ground. 

(Gantenbein, CIS). SAN BJcRNARDINO (3.: C h 4  VIII-12- 

Genus Amphitornus McNeill, 1897 

Amphitornus coloradus ornatus McNeill 
(Fig. 13, Map 46) 

Apmhitomus ornatus McNeill, 1897, Proc. Davenport Acad 

Amphitomus wlordzn ornatus, Hebard, 1937, Trans. h e r .  
Sci, 6:225. Type 9 ,  Los Angeles, Calif. 

E n t  SOC, 63:357. 

Pale brown with sharply defined dark stripes on 
head, pronotum and tegmina. Hind tibiae blue. Pr- 
notum with a supplementary carina on each side of 
median carina. 
Body 18-23; tegmen 14-15; hind femur 11-12. 

Gemgraphic range.-Widely distributed throughout westem 
North America, in the Lower Sonoran, Upper Sonoran and 
Transition Life Zones. 

Cadifom-a recards.-(Map 46) C~LUSA Co.: Wilbur Springs, 

Hdfer, CAS). FRESNO Co.: King's River Canyon, VIII4-40 
(E. R. Helwig, ANSP). GLZ" Co.: Elk Cmek, VI-27-61 
(D. C. Rentz, CAS).  6 mi. W. Plaskett Meedaws Station, 
VIII-27-61 (D. C. Rentz, CAS). Iww, Co.: 9 mi. N. Lane 
Pine, VII-9-61 (D. C. Rentz, DCR). 4 mi. W. Lone Pine, 
VII-22-65 (J. D. Birchim, JDB). Bishop, VII-11-64 (J. D. 
Birchim, JDB). 2 mi. E. Big Pine, VII-28-62 (D. C. Rentz 
lh C. D. MacNeill, CAS). Pine Creek, Round Valley, N. W. 
Bishop, VIII-lo61 (D. C. Rentz, CAS). 2 mi. N. Bishop, 
VII-17-53 (J. D. Lattin, CIS). 5 mi. N. Big pine, VI-29-64 
(J. D. Birchim, JDB). Indepemdmce, VII-24-64 (J. D. 
B e ,  JDB). Los A N G ~ ~ K ~  Co.: Tanbark Flat, VII-35-50 

VI-14-60 (D. C. R-tz, DCR). Stonyford, VI-27-61 (J. R. 

Map 45. California distribution of Agomtettix deorum 
(*udder). 

(W. 0. Marshall, CIS). Los Angedes (ea: McNeill). Pasadena, 
VIII-1-22. M t  Lowe, 40004800 f t  elevation, VII1-B-22 
(Rehn 8s Hebard, ANSP). Lpncaster, Vm-1- , Los Angeles, 
VII-25- (ex: Sadder). MODOC Co.: Alturas, IX-5-62 (J. 
S. Buckett, CIS). Lake City, Warner Mta., VII-27-22 (C. C. 
FOX, CAS). Davis Creelr, Warner Mb., VII-14-22 
FOX, CAS) .  10 mi. W. A l q  VII-24-62 

(C C. 
(C. D. M a ~ N d l  

b D. C. Rentz, CAS). Adin Summit, VII-24-62, 5000 f t  
elevation (C. D. MacNeill & D. C. Rentz, CAS). 10 mi. 
N.N.W. Ft Bidwell, Warner Mts, VII-25-62 (C. D. Mac- 
Neil1 & D. C. Rentz, CAS). MONTBREY CO.: 15 mi. N.E. 
$an Lucas, VI-28-60 (C D. MacNdl, DCR). ORANGE Co.: 
El Tom, VIII-20-20 (Rehu & Hebard, ANSP). RNER~IDE 
Co.: M t  San Jacinto, VII-10-58 (D. M. Newell, CIS). SAN 
BENITO CO.: Jct Clear Creek and Coetiga Rds., V-28-40, 
t e n d  (D. C. Rentz, DCR). 10 mi. E. Bitterwater Jct., 
VIII-14-58 (D. C. Reotz, DCR). Idria, VIII-26-61 (D. C. 
Rmtz & E. W. Kirachbaum, CAS).  SAN BERNARDINo Co.: 
Cajm Pass, VII-l9-(ax: Scudden). Near Wrightwood, VII- 
1-56, 6500 f t  elevation (G. I. Stage, US). SAN DEOO CO.: 

D. Birchim, JDB). Nellie, VIII-11-17 (E. P. Hewlett, 
ANSP). Resort Post Office, Laguna M~R,  IX-14-22, 5100 
ft elevation (Rehn b Hebard, ANSP). Laguna Mts., W-6- 
29 (R. H. Beamw, ANSP). Dulzura, VII-9-35 (J. Beamer, 
ANSP). La Jolla, VI-15-16 (G. P. Engdhardt, ANSP); 

Point Lamp, VII-2340~: Scudd-). La JoUa, VI-27-64 (J. 

Vm-3-34 (Timbdak% ANSP). TO- Pinar, VII-23-16 
(G. P. Engelhardt, ANSP). Sari Diego, VI-24-21 (ANSP). 
Otay, VII-9-35 (J. Beam-, ANSP). Tiajuana, IX-11-22 
(Rehn h Hebard, ANSP). SANTA BARBARA Co.: Santa Ynez, 
VI-24-59 (P. E. Paige, CIS). SLsKlyou Co.: Gazelle, IX-5- 
(ea: Scudder). 
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Map 46. California distribution of Amphitomus coloradut3 
ornatus McNeiU. 

Discussion-Found in meadows and adjacent to 
water courses, as well as at moderate to high altitudes 
in grasslands. At times may be locally abundant Fre- 
quently associated with Trimerotropis spp. 

Genus A u l m a  Scudder, 1876 

Aulocara elliotti (Thomas) 
(&P 47) 

Staumnotus elliotti Thomas, 1870, Proc. Acad Nat  Sci. Phila., 
p. 82. Lectotype 0 ,  eastem Colo., designated by Hebard, 
1927 (USNM). 

Aulocara &eipes Scudder, 1876, Bull. -1. Surv. Terr., 
2 : 266. 

Aufocar8 elliott, Bnmer, 1885, Can. Ent, 17:lO. 
Head large, antennae very long especially in male. 

Gray or gray-brown, lateral lobe of pronoturn more or 
less infuscate. Lateral carinae of promtum very ob- 
tuse on prozona but usually sharply indicated by 
color. Outer face and upper paginae of hind femur 
with three dark blotches, these sometimes absent. 
Hind tibiae blue. Tegmina variable in length, usually 
reaching to apex of abdomen. 
Body 17-24; tegmen 10-16; hind femur 11-15. 

Geogranhic range.-British Columbia to Manitoba, and 

California ncotdsi-(Map 47) INYO CO.: Deep Spring, 
south to Texas and California. 

VII-16-53 (E. I. Schlinger, UCD). Independence, VII-4-64 
(J. D. Birchim, JDB). Co.: Hallelujah Jct, VII- 
12-54 (J. F. LewrenCe, 
UCD). Hmw Late, VI-11-62 (J. S Buelcett, UCD). Her- 

Hill, VI-1-50 (H. E. Cott, CIS). Likely Dktr., VI-1-1 
(H. H. Keifer, CDA). Adin S d t ,  VII-24-62, SO00 ft 

(R M. &hart, UCD); VII-12-62 

long, VII-11-50 (R W. Harper, CDA). M o m  Co.: Sugar 

elevation (D. C Rentz h C I). MacNeill, DCR). MONO 
Co.: Topaz Lake, VII-11-51 (T. R. Haig, CIS). NEVADA CO.: 
Sagehen, vm-23-56 (E. G. Lmsley, CIS). PLACER Co.: W. 
RoseVille, VI-2449 (CDA). RrvsRsIDB Co.: Ana, VII- 
5-56 (H. W. Michalk, CIS). 

Map 47. California distribution of Aulourre alliotti (Thomas). 

Reported by Pfadt (1949) from Kern, Las Angela, san 
Diego, San Luis Obispo, and Ve~tura counties. 

Discussion--In the short grass prairie states west 
of the Mississippi from Arkma to Canada, this spe- 
cies is frequently destructively common. It feeds on 
grasses such as western wheat grama, Sandberg blue- 
grass, and dandelion. In outbreak years it can com- 
pletely denude large grazing areas. 

It is of no economic concern in California. 

Genus Bootettix Bruner, 1890 

Bootettix punctahrs (Scudder) 
creosote bush grasshopper 

(Fig. 74, Map 48) 

Gymnea pumtafua Scudder, 1890, Psyche, 5:440. Type 0 ,  
Tighes. 
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Boofetfix puncfafus, Caudell, 1908, Proc. U.S. Nat  Mus., 
34: 73. 
Fastigio-facial angle sharp in profile. Male tegmen 

with costal area broadly fenestrate. An easily recog- 
nized insect, apparently confined to b e a .  It may 
prove to be a race of B. argentatus Br~r~er. 

Geographic range.-Most of Sonoran Desert in Arizona and 
California. 
California records.-(Map 48) KERN Co.: Brown, VIII- 

247 ,2900  f t  elevation ( R h ,  Pate 8s Rehn, ANSP). Warren, 

22-46 (P. D. Hurd, CIS). 20 mi. W. Wm-a-, IV-14-61 
(C. W. O'Brien, DCR). Near Blgthg VII-8-58 (C. M e r ,  
DCR). Holtville, VI-2346 (E. C. Van Dyks CAS). Palm 
Desert, VII-2-58 (C. Cushner, DCR). Coechella, V-16-17, 
immature (E. C. Van Dyke, CAS). Coyote Wells, WII-11- 

500 Et elevatiaa (Rehn b Hebard, ANSP). Sand Hills, 20 mi. 
W. Yuma, Arizona, IX-11-24, 250 f t  elevation (Rehn b 
Hebard, ANSP). INYO Co.: Little Lake, VIII-561 (D. C. 

IX-17-10 (ANSP). IMPERIAL CO.: 3?d0 Verdq VIII-21, 

14 (J. C. B m d l ~ ,  ANSP). 5 mi. W. COJmte W&, Ix-16-22, 

R ~ t z ,  DCR). Hol~in-theRoclc S$U~S, Borm- (hWon, 
A X I I ~  Range, 2500-2900 ft. elwptioo, VIII-1C19 ( R h  
b Hebard, ANSP). Daylight Spring% Grape Vine Mt, a- 
13-19, 4350 f t  elevation (Redm & Heberd, A"). F u n d  
Range, near Daylight Springs Summit, VIII-17-19, 5OOO ft 
elevation (M. Hebard, ANSP). shoahone, VIII-8-19 (M. 
Hebard, ANSP). Death Valley near Hedl's Gat6 VIII-19-56 
2000 ft. elevation (J. Rehn, ANSP). Death Valley, gradual 
slope opposite Boundary Canyon, VIII-16-19, loo0 f t  eleva- 
tion (J. Rehn, ANSP). Emigrant Wash, Panamint Range, 
Death Valley, VIII-14-19, 2000 ft. devatim (Rehn L 
Hebard, ANSP). Panamint Valley, at mouth of Wild Row? 
Canyon, 1x4-22, 3000 ft. elevation (M. Hebard, ANSP). 
Tallara, Panamint Valley, IX-8-22, 1067 f t  elevation (Rehn 
&s Hebard, ANSP). Juncture of 'Slate and Argus Rangee, 
IX-8-22, 2750 f t  elevation (ANSP). Indian Joe Springs, 
Argus Range, IX-9-22, 2600 f t  elevation (Rehn & Hebard, 
ANSP). RIVERSIDE CO.: Indio, VII-9- (ex: Scudder). 
Palm Springq VII-12- (ex: &udder). Blythe, VII-26-50 

Indio, VII-11-56 (M. Wasbauer, CIS). Hopkins Well, 
X-11-58 (R W. Thorp & W. E. Fergusoll, CIS). Palm 

Grigarick 8a J. K. Hester). 5 mi. E. Indio, VIII-21-37 
(Rehn, Pate & Rehn, ANSP). Indio, VIII-7-32 (R. H. Beam- 
er, ANSP); IX-17-22, 50 f t  elevation (Refin & Hebard, 
ANSP). Oasis, IX-17-22, 186 f t  below sea level (Rehn 
& Hebard, ANSP). Palm Springs to Palm Canyon, IX-29- 
10, 450-800 f t  elevation (ANSP). Tahquitz Canyon, San 
Jacinto Me., IX-3Crl0, 500-1290 f t  edevatim (ANSP). 
Yucca Grove, VIII4-36 (M. B. Jackson, ANSP). SAN 

7 mi. D. Kramer Jct, VIII-2-37 (Rehn, Pate & Rehn, 
ANSP). Dumont, VIII-8-19 (M. Hebard, ANSP). Needles 
VIII-3, 4-19 (ANSP). Lyons, IX-1-09, 28003000 fe 
dewation, on greasewood (ANSP). Foothills Bird Spring 

12-07, 2118 ft. elevation, on g r e e d  (ANSP). Go&, 
VIII-5-19 (Rehn & Hebard, ANSP). Bagdad, VIII-6-19 
(Whn & Hebard, ANSP). Trona, IX-5-22, 1650-1800 ft. 
elevation (Rehn 8s Hebard, ANSP). Searlea, 1 x 4 1 9  (M. 
Hebard, ANSP). Newberry, IX-9-24, 1831 f t  elevation 

(D. J. & J. N. b u l l ) .  Hemet, VI-28-46 (W. F. Barr, CIS). 

Springs, VI-20-46 (D. J. b J. N. Knull); VI-28-52 (A A 

BJSRNARDUUO CO.: Needles, VIII-25-46 (P. I). Hd, CIS). 

Mt,  M c C d l ~ ~ g h  Ran-, VIII-1147 (ANSP). Kel~o, VIII- 

(Rehn & Hebard, ANSP). Barstow, VIII-7-19 (Rehn & 
Hebard, ANSP). Mojave Desert, Cottonwood Station, IX-9- 
07, 2274 f t  devation, on greerewood (ANSP). Victwville, 
IX-1-19 (Rehn & Hebard, ANSP). Cushenbeny Ranch, 
VIII-31-19 (Rehn Bi Hebard, ANSP). SAN DE00 Co.: Anta 
Desert, VII-2148 (D. J. b J. N. Knull, CIS). 

Map 48. California distribution of Bootettix punctatus 
(Scudder) . 

Discussion-This colorful insect can be found on 
the leaves of creosote bush (Larrea tridentata) al- 
most everywhere the bush occurs. It buzzes during 
the day and most of the night Its strong affinity for 
its host plant can be tested readily. When taken from 
the plant and released it flies back immediately. 

Genus Bruneria McNeill, 1897 

Bruneria shastana (Scudder) 
(Fig. 21, Map 49) 

Gompfmcerua albstamrs Scudder, 1880, Rept U.S. Ent Cormn, 
App. 22:25. Type locality, Mt Shes-, Calif. 

Bnmerie ahastam, McNeill, 1897, Pmc. Dav. h a d .  Sci., 6:265. 
Stout, wood-brown, pronoturn and dorsum of head 

fuscous Lateral carinae of pronoturn moderately 
convergent, markd  by a pale stripe Upper inner 
pagina of hind femur with three large dark blosches 
Hind tibiae red. 

Body 15-20; tegmen 7.3-5.5; hind femur 9.5-10. 

Geographic range.-High mountains of California. 
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Califomie recomlsi-(Map 49) ALPINE Co.: Ebbtt's Pass, 
VI-30-60, 8730 f t  elevation (Powers, CIS). LASSEN Co.: 
Lassem Peak, VIII-22-49, 8000 f t  elevation (H. H. Keifer, 
CDA). Westwood, VIII-21-22, 5000 f t  elevation (Rehn h 
Hebard, ANSP). MODOC Co.: Hackamore, VII-1247 (T. 
0. Thatcher, CIS). Swba, VI-19-51 (R W. Harper, CIS). 
Applegate, Lassen Trail, Fandango Pass, VI4060 (D. C. 

elevation (D. C Rentz, DCR). Warner Mts., Cedar Pk. 
summit, VIII-25-22, 8400 f t  elemtion (Rehn h Hebard, 
ANSP). Lassen Creek, Goose Lake, VIII-24-22, 5000 ft 
elevation (Rehn h Hebard, ANSP). MONO Co.: Sheep Mt, 
White Mts., VII-12-61, 11,OOO f t  (W. A. Fostw, UCD). 

22-56, 11,OOO f t  (J. A. Powell, CIS). Mt Barcroft, VII- 

(D. C. Rentz, DCR). Ellery Lake, Upper LeePining, V I I I 4  

Owens River, VIII-837, 7400 ft elevation, Rehn, Pate h 
Rehn, ANSP). PLUMAS Co.: Harkness Peak, VIII-20-22, 
9200 f t  elevation (ANSP). SISKIYOU Co.: 3 mi. E. Bartle, 

Shasta timberline, VII-14-O9,8OOO feet devation (Topotypes, 

CO.: Blue Canyon, Sonora Pass, VIII-3060 (P. D. Hurd, 
M. E. Irwin, CIS). Sonom Peak, VIII-59 (D. C. Rentz, 
DCR). Near &mora Pass, VII-29-62 (D. C. Rentz, DCR). 
Sonora Pass, VII-17-65 (J. D. Birchim, JDB). Upper Desd 

9400 f t  elevation (Rehn and Rehn, ANSP). 

Ratz ,  DCR). Cedar P~ss, Mts, VI-25-62) Sooo f t  

Leevitt Meadow (S. M. Kapm, UCD). TI- Cnst, VII- 

16-61, 12,500 f t  elevation (J. S. Bu&&& CIS); VII-21-61 

37, 1125 ft elevation (Rehn, Pate 8 Rahn, ANSP). Near 

VII-22-62 (D. C. Rents h C D. MacNeill, CAS). M t  

ANSP). Weed, VI-29-55 (J. Beemer. ANSP). TuOLUMNE 

Man Creek, western side of Son- P~ss, VIII-22-51, 

Genus Chorthippus Fieber, 1852 

Chorthippus curtipennis (Harris) 
(Fig. 20; Map 50) 

Locusfa ( C H d t i s l  curfipennis Hams, 1841, Rept Ins. Mass, 
p. 149. Neotype 8 ,  Walthnm, Mass., designated by Vickery, 
1964 (UM). 

S f e m b o t h s  10neipenniS Scudder, 1862, Jour. Boston Soc. 
Nat  Hist, 7:457. 

StenobotAnrs coloradem's McNdI, 1897, Proc. Dev. Acad. 
Nat  Sci, 6:262. 

Stenoboths ore&nensis Sadder, 1899, Proc. Am-. Acad. 
Arts h Sci., 35: 50. 

Sfenoboths  acufus Morse, 1903, Psyche, 10: 115. 
Chortnippus Iongicornis (nec. Latreille), Hebard, 1935, Trans. 

Amer. E n t  Soc., 61:283. 
Chorthippus autipenniti, Vickeay, Canad. %It, 96: 1545. 

Pale brown but often with sides of head and body 
and upper paginae of hind femur green. Lateral cari- 
nae of pronotum strongly convergent on pnnona, 
bordered with black Hind tibiae pale brown Hind 
femur immaculate. 
Body 15-20; tegmen 11-9; hind femur 11-12. 
Geographic range.-Throughout North America with the 

emeption of dry desert areas. It occurn from the edge of the 
treeline in the north southwsrd to 4OON. 

California reoords.-(Map 50)  FRESNO CO.: Shaver Lake, 
VIE1446 (C.D.A.). McArthur, VI3036 (J. J. DuBois, 

Map 49. California distribution of Bnmeria ahasfana 
(Sadder). 

CDA). HUMBOLDT Co.: Trinidad, IX-3-59 (Forbes b Haig, 
CDA). 9 mi. N. Trinidad, IX-23-59 (Fork Lk Haig, -A). 

61. 10 mi. S.W. Tom% Place, VIII-8-61 (D. C. Remtz, CAS). 

MENDOCXN~ Co.: Mendocino, VIII-8-58 (J. R. Helfer, CAS). 
MODOC Co.: Canby, (E. I. Schlinger h J. Hall, UCD). MONO 
Co.: Lemvitt Meadow, VIII-10-62, 7200 f t  elevation (H. B. 
Leech, CAS).  P L ~  0.: 4 mi. W. Quincy, (R. C. Bechtel 
Lk E. I. Schlinger, UCD). SAN MA= Co.: San Bruno Mts., 
VI-29-61 (D. C. Rentz, DCR). SIERRA Co.: Webber Lake, 
VIII-20-62 (W. G. Ellis, CDA). SONOMA Co.: 2 mi. S. 
Steward's Point, IX-9-61 (D. C. Rentr, DCR). 4.5 mi. N.W. 

INYO CO.: Pine C&, Round Valley, N. W. Bkhop, VIII-7- 

MARIN Co.: Nwato, W-1065 (D. C. Rmtz, DCR). 

Sebastopd, vIII-3-62 (c. w. OBrien, CAS). TRxNrrY co.: 
Cold Springs, S. For% M t ,  M-1642 (F. L. Blanc h G. M. 
BuxtMI, CDA). TU~LUMNE Co.: Laland Meadows, V I I I A  
60 (R. R Montanucci, CIS). 

Genus Cibolecris Hebard, 1937 

Cibolacris parviceps (F. Walker) 
(we m e  95) 

Genus Cordillacris Rehn, 1901 

ICEY TO CALIFORNIA SPECIES OF CORDILLACRIS 

1 Tegmina not reaching tip of abdomen . . . 
grinnelti Rehn S Hebad (p. 71) 

Tegmina reaching to or beyond tip of abdomen . 2 



Strohecker, Middlekauff, Rentz: The Grasshoppers of California 71 

Map 50. California distribution of Chorthippus d i m * s  
(Harris). 

2 Lateral foveolae of vertex open WOW; e 
with a row on confiuent dark spots; M y  ll- 
17 mm . . . . - crenulata pima Rehn (p. 71) 

Lateral foveolae bordered belaw; -a with 
many small spots; boay 16-22 mm. (fig. 14) . 

occipitalis cinerea (Bnmer) (p. 71) 

Cordillacris crenulata pima Rehn 

(Map 51) 

Cordillacris pima Rehn, 1907, Proc. Acp& Net  Sci. m a . ,  59: 
69. Type 9, Baboquivan Mts., Beever and Piute COJ., Utah, 
8000-10,000 f t  elevation, designated by Rehn b Hebard, 
1912 (Univ. of Kansas). 

Cordillecris abache Rehn & Hebard, 1909, Proc. Aced. Nat. 
Sci, Phila., 61:139. 

Cordillacris crenulata pima, Hebard, 1935, Trans. h e r .  Ent 
Soc., 61:281. 
This insect is very similar in form and general 

color to C. occipitalis but is much smaller and the 
tegmen has a serrate row of large black blotches. 

M y  12-18; tegmen 103-13; hind femur 8.3-10. 

Geo&aphic ran8e;--caliornia 
California iecords.-(Map 51) SAN BERNM~DPIo Co.: 6 

air mi S. Ivanpah, New York Mts., W-12-64 (C. D. 
MacNeill, b J. D. Birchim, CAS). 

The type material of apache was collected at Cima, 
San Bernardino County in tumbleweed on August 12. 

Cordillacris &*nnelli Rehn Ik Hebard 

CordiIlacris grinneUi Rehn b Hebard, 1910, Proc. Acad. Nat  
Sei. phila., 61:425. Type 9 ,  S. Fork, b t a  Ana River, 
San Bernardino Mta., Calif. 6200 f t  elevation (ANSP). 

The only material assignable to this form seen in 
thii study is at Philadelphia. From the description it 
seems to differ from C. Occipitalis mainly in the short- 
ness of the tegmina. 

Geographic range.-San Bemardin0 County, California. 
California mzds.-(Map 51) SAN BERNARDPIO CO.: 

South Fork, San Bemardim0 Mts., W-6-06 (J. Grinnell, 
ANSP). San Bernardino Mts., Big Bear Lake Cavern, VIII- 
30-19 (Rehn b Heberd, ANSP). 

Cordillacris occipitalis Cinereus (Bruner ) 
(Fig. 14, Map 51) 

Ochrilidia (?) &-a Bmer, 1899, Proc. US. Nat  MUS., 
12 : 52. 

CordiUacris dinis, Morse. 1903, Psyche, 10:115. Lectotype 
$, O m b y  Co., Nev., W. of Carson City, 1700-2000 
meters, designated by Morse and Hebard, 1915. 

Cordihcri8 wcipitdis cinerea, h Rivera, 1948, her. Mid. 
Net, 39 (3) : 665. 
Gray or gray-brown, side of head and lateral lobe 

of pronotum with a broad, dark stripe. Tegmina pale 
with a number of small dark flecks. Hind tibiae pink. 
Body 18-22; tegmen 14-18; hind femur 10-12. 

Geographic r-.-Utah, Arizona, Nevada, Oregon, Cali- 
fornia. 

California record.s-(Map 51) ALPINE CO.: Fredericksburg, 
VI-19-58 (G. I. Stage, CIS). INYO Co.: Wyman Canyon, 
White Mts., VI-27-61, 10,OOO f t  elevation (W. A. Foster, 
U S ) .  7 mi. N. Pader 's  Camp, VI-30-61 (W. A. Foster, 
CIS). Sage Flat Camp, 10 mi. W. Big Pine, VII-20-64 (D. 
C. Renk, DCR). 11 mi. W. Lone Pine, VII-22-64 (D. C. 
Renb, DCR). 2 mi. W. Bishop, VIII-1-59 (D. C. Rents, 
DCR). Pine Creek, Round Valley, N.W. Bishop, VIII-10-61 
(D. C. Re~tz ,  CAS). 10 mi. S.W. Tom's Place, VIII-8-61 
(D. C. Renk, CAS). Westgard Pass, VIII-10-61; VI-26-62 
(D. C. Reotz, CAS). 9 mi. W. Big Pine, VII-21-64 (J. D. 

(G. P. MacLanzie, CIS). 1 mi. W. Little Rock, V-13-57 (E. 
G. Linaley, CIS). 2.5 mi. N.W. Desert Springs, V-25-55 
(Timberlh,  ANSP). Neenach, V-17-28 (J. 0. Martin, 
CAS). MONO Co.: Coavict Lake, VIII-946 (G. P. Mackemzie, 
CIS). Mammoth Lakee, VIII-2846 (G. P. M a c k d e ,  CIS). 
Topaz Lake, VI-26-27 (J. W. MacSwain, CIS). Flat an Dead 
Man's Creek, tributsry of Upper Owens River, VIII-3-37 
(Rehn, Pate b Rehn, ANSP). Near Mono Lake, 10 mi. N. 
W i g ,  VIII-26-62 (D. C. Rentz, C. D. MacNeill & 

B e ,  JDB). LOS A ~ o g ~ l s s  Co.: Little RaL, VI-22-47 

M. R. L u n d v ,  CAS); VIII-9-61 (D. C. Re~tz ,  DCR). 10 
mi. W. Bald Mtn. Lookout, VII-2-61 (C. W. OW-, CAS). 
ICIVERSIDB Co.: h a ,  VII-5-56 (H. W. Michalk, CIS). Near 
Palm Springs, Andrees Canyon, X-22-52 (Timberlake, 
ANSP). SlVJ m M t D m 0  Co.: Kramer Hills, IV-25-57 
(G. I. Stage, CIS). Hesperia, V-20-48 (G. P. Mackenzie, 
CIS). Lucerne Valley, V I 4 4 8  (D. J. b J. N. Knull). 
P h e h ,  VI-27-52 (Timberlake, ANSP). TULARE CO.: 9 
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Mile Canyon, VII-22-61, 7500 f t  elevatim (C. W. O'Brien, 

m i  E. Smith Meadow, 9 Mile Canyon, VII-22-61, 7850 f t  
elevation (C. W. O'Britm, CAS). 

DCR). Troy Meadow, VII-22-61 (C. W. O'Brien, DCR). 5 

Map 51. California distribution of: 0 ,  Cordillacris crendata 
pima Rehn; I, Cordillecris grinnelli Rehn & Hebard; 0 ,  

CordiUacria occipitalis cinerws (Bnmer) 

Discussiorr-This name may be applied to the 
above California specimens, but the Werentkition 
from the nominate subspecies is slight. 

Genus Eremiacris Hebard, 1929 

Eremiamk pallida (Bruner ) 

Paropamata pazlida Bnmer, 1864, Biol. Centr.-Amer., Orth, 
2:40. Lectotype 0 ,  Indio, Calif., deeignated by Rehn h 
Hebard, 1912 (ANSP). 

Paropoznata disskdis Bnmer, 1904, Biol. Ce~tr.-Amer., Orth., 
2:41. 

Eremiads pellida, Heband, 1935, Trans. h e r .  Ent Soc., 61: 
298. 
Pale brown, some females green, side of head, 

lateral lobe of pronoturn, meso- and metapleura with 
a broad white stripe which is bordered above by a 
dark brown stripe of about equal width. Fastigium 
strongly protruding and with a horseshoe-shaped 
impression, lateral foveolae elongate. 

Body 18-27; tegmen 13-20; hind femur 8-12. 
Geographic rmge.-Frorn north-central New Mexico, west to 

California. 

Cafifornia records.-(Map 52) EL D o ~ ~ o  CO.: 3 mi. N. 
Fallen Leaf Lake, VII-27-62 (W. A. Foster, CIS). FRESNO 
Co.: Diablo Range, Waltham Canyon, VIII-31-22, 1600 ft 
elevation (Re~hn 8 Hebard, ANSP). Spn Joaquin, VII-29-60 
(R. R Snelling, DCR). Tranquillity, VII-14-60 (R R. 
Snelling, DCR). INYO Co.: Shoshone, VIII-8-19 (M. Hebard, 
ANSP). Tecopa, VIII-8-19 (ANSP). 3 mi. N. Lone Pine, 

(J. D. Lattin, CIS). E. of Bishop, VIII-10-59 (D. C. Rents, 
DCR). W. of Bishop, VII-24-64 (J. D. Birchim, D B ) .  
Bishop, VII-11-64 (J. D. Birchim, JDB). 9 mi. N. Lone 
Pine, VII-9-61 (D. C. Rents, DCR). 2 mi. E. Big Pine, 
vEI-2EL62 (D. C. Renb h C D. MacNeill, CAS). 4 mi. W. 
Lone Pine, VII-11-65 (J. D. Birchim, JDB). 7 mi. N. Big 
Pine, VII-24-65 (J. D. Bircfiim, JDB). Big Pine, VIII-24- 

Bkhim, JDB). LASSBN CO.: Standish, VIII-27-60 (T. H. 
Gantenbein, CIS). Lkh6eld, VIII-21-22 ( R h  h Hebard, 

Hebard, ANSP); VII-4-47 (C. H. Spitzer, DCR). LoS 

VII-6-61 (W. A. Foster, CIS). 2 mi N. Bishop, VI-17-53 

60 (D. Q. C e ~ a e a r ~ ,  CAS). Independence, VII-24-64 (J. D. 

ANSP). h d ~ ,  VIII-22-22, 3950 f t  e l ~ a t i ~ n  (Rehn h 

AN- Co.: Park- Mt, S.E. tmd Venturn Mts., IX-27-10, 
4100 ft dwatiOn (ANSP). Vincent, VII-24-47 (G. P. 
Mackemie, CIS). MONO CO.: Paradise Camp, VIII-16-61 

50 ft. edevatioa (Rehn h Hebard, ANSP). 25 mi. W. Blythe, 
VIII-18-27 (ANSP). San Jacinto M a ,  Tahquitz Canyon, 
IX-30-10 (ANSP). Hopkins Well, X-11-58 (R. W. Thorp, 
CIS). Whitewater, VII-9-50 (J. W. MacSwain, CIS). SAN 

DCR). SAN BERNARDINO Co.: Cottonwood, IX-9- (Rehn 
b Hebard, ANSP). Cima, VI-12- (Rehn b Hebard, 
ANSP). Bird Spring Mts., VIII-11- (Rehn & Hebard, 
ANSP). Mountain Pass, VII-29-49 (D. J. & J. N. K n d ) .  
Bagdad, VIII-6-19 (Rehn 8s Hebard, ANSP). Newbemy, 

(C. D. MacNeill, CAS). RrvBRsrng Co.: India, IX-17-22, 

BENITO Co.: 26.8 mi. N. Idria, VII-15-58 (D. C. R a t s ,  

* 3- >* I,. ,. ," I" 

Map 52. California distribution of Eremiacris paUida (Bmer). 
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IX-9-24, 1831 f t  elevation (Rehn b Hebard, ANSP). Bar- 
stow, VIII-7-19 (Rehn & Hebard, ANSP). Cottonwood sta- 
tion, IX-9-47, 2274 f t  elevation (ANSP). Lyons, Ix-1-09, 
3000 f t  elevation (ANSP). Cima, Vm-12-07. 4190 ft 
elevation (ANSP). Goffs, VIII-5-19 (Rehn b Hebard, 
ANSP). Trona, IX-132, 1800 f t  elevation (Rehn b Hebard, 
ANSP). Foothils, Binl Spring Mts., M c C u l l w  Range, 
VIII-11-01 (ANSP). Clark Mts., VIII-13-65 (J. D. Bir- 
chim b C. D. MacNeill, JDB). SAN D m  CO.: Jacumba, 
VI-20-49 (D. J. b J. N. Knull). M t  Spring, VII-6-52 (D. 
J. & J. N. Knull). Jacumba, IX-15-22, 2900 f t  elevation 
(Rehn & Hebard, ANSP). Potrero, Ix-12-22, 2323 f t  eleva- 
tion (ANSP). SAN JOAQUIN Co.: Lathrop, Vm-26-14. 
TULARE CO.: Aagiola, VIII-3-58 (DCR). 

Discussion-Inhabits tall grass. Aligns with stems 
dodging behind them when disturbed, as does Lep 
tysma. Agjle and dif€icult to see. 

Genus Esselenia Hebard, 1920 

KEY TO SUBSPECIES OF ESSELENIA 

1 Hind tibiae and sides of abd- brilliant orange 
in life (male), legs of female lighter orange, ab- 
domen yellow. Domal ovipositor valves leas 
elongate when viewed from above . . . . 

Hind tibiae of male specimens black. Sides of ab- 
domen yellowish, never orange Hind tibiae of 
female also black. Dorsal Ovipositor valves 
elongate when viewed fmm above . . . . . 

E d e n i a  vandmw- violae Rea- (p. 73) 
2 

Esselenia vandueei vandmwi Hebard (p. 73) 

Esselenia vanduzeei vanduzmi Hebard 
(Fig. 17, Map 53) 

Edenia vandmeei Hebard, 1920, Proc CPI. Acad. Sci., 10: 73. 
Fig. 1. Type 0 .  Brysoa, Mmterey Co, Calif. (CAS). 

A highly distinctive genus and species. The stout 
form with hind margin of pronoturn undulate-lobate 
and abbreviate tegmina enable quick recognition. 
Body 16-24; tegmen 4.5-7.5; hind femur 11-14. 

Geographic rangprsauth Central Valley of California. 
California r d s . - ( M a p  53) 00.: coplinga, 111- 

7-58 (H. L. Wilson, CDA); 11-14 (D. C. Rentz, DCR). 
KERN Co.: Antelope, IV-1031 (A. C. Browne, CDA). M e  
Kithick, V-3-41 (K. Fri4  CIS). Los AN- Co.: Gor- 
man, IV-13-60 (G. Barry, -A). MADBaA CQ.: No specific 
locality, VI-145 (R M. Thompson, CDA). MONTEREY Co.: 

61 (0. Schwab, GDA). SAN B%NITO CO.: Vicinity of Pin- 
nacles Nat  Moa., IV-9-60, V-28-60, IX-31-62 (D. C. Rmtz, 
DCR). 1 mi. N. emtrance Pinnacles N a t  Mon, IV-8-61 
(D. C. Rentz, DCR). 2 mi. N. entrnuce Pinnacles N a t  Mon., 
IV-15-60 (D. C. Rem& DCR). 9 mi. N. Pinnades N a t  Moa., 

B m  V-18-20 (E. P. Van D U Z ~  CAS). San Ado, IV-9- 

IV-15-60 (D. C. Rentz, DCR). 15 mi. E. IV-15- 
60, V-12-62, V-19-62 (C. D. M e i l l ,  CDM). H-mda 
Valley, V-28-60 (D. C. Rmtz, DCR). SAN LUIS 0- Co.: 
ChaIomq IV-1060 (H. M. A d t a p ,  CDA); V-1955 (R. M. 

Drake, CDA). 10 mi. S. Creston, V-1-62 (J. A. Powell, CIS). 
San Luis Obispo, 111-28-36, IV-18-39 (C. C. Wilson, CDA). 
5 mi. N.E. Santa Margarita, V-1962 (C. A. Toschi, CIS). 
10 mi. W. Simmler, V-3-62 (J. A. Powell, R. W. Thorp 8s 
J. K. Drew, CIS). SANTA BARBARA Co.: Cuyama, IV-949 
(J. S. Rowell, CDA); 111-2241 (Gallion & Tabor, CDA). 
Cuyama Valley, IV-5-61 (T. Gallion, CDA). 

Intermediates between the two s u b s p e c i e s . 4 ~ ~  BENITO 
CO.: 2 mi. W. Jct of Cienega and Lime Kiln Rds., 111-3043 
(D. C. Rentr, 8 IC. A. Hale, CAS). 3 a i r l ie  mi. S.W. of 
Paicines, V-12-62 (D. C. Rentz b C. D. MacNeill, CAS). 

Esselenia vanduzeei violae Rentz 
(&P 53) 

Edenia vanduzeei Viatee Rentz, 1966, Calif. Acad Sci. Occ. 
papers, 54:l-10. Type 8 ,  allotype 0 ,  Ruseelman Park, 
N.E. Slope M t  Diablo, Contra Costa Co., Calif. (CAS). 

Easily recognized by the red hind tibiae (males, 
females) and reddish sides of the abdomen (males). 

Geographic range.-Central California. 
California records.-(Map 53) CONTRA COSTA CO.: Russel- 

mann Park, E. slope M t  Diablo, IV-2432 (E. C. Van Dyke, 
CAS); IV-3032 (E. C. Van Dyke, CAS). Russelmann Park, 
M t  Diablo, V-12-62 (C. O'Brien, CAS). Vicinity of Clay- 
ton, V-24-58 (W. E. Simon&, CDA). The area represented 
by the above localitiea is located on the N.E. slope of M t  
Diablo. -NO CO.: Panoche Canyon, IV-29-22 (E. C. van 
Dyke, CAS). MERCED Co.: Merced Falls, V-6-40 (C.  C. 
Wilson, CDA). 9 mi W. Los Ban- (F. L. Blanc, CDA). SAN 
BENITO CO.: 5 mi. E. Paicines, IV-3060 (D. C. Rentz, CAS); 
IV-8-61, V-13-61 (D. C. Rentz, CAS). SAN JOAQUIN Co.: 

Map 53. California distribution of: 0 ,  Esselenia vanduzeei 
vanduzeei Hebard; E d e n i a  vandureei viofae Rentz. 
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Tracy, IV-1531 (C. C. Wilson, CDA). C o d  Hdlo~,  IV- 
3-60 (D. C. Rentz, DCR). Hospital Canyon, IV-7-31 (S. 
Lockwood, CDA). SANTA CLARA Co.: M+ Hamilton, VI-9- 
22, V-25-22 (E. 0. Essig, CIS); V-27-61 (D. C. Rentz, 
CAS). 

Discussio-This subspecies overwinters in the 
nymphal stages, becoming adult early in April and 
May, usually disappearing by early June. The species 
has been fully reviewed by Rentz (1966). Linsley 
(1936) studied two small colonies on the north side 
of Mt. Diablo finding them on dry, barren hillsides 
about threequarters of a mile apart. The soil was 
scanty, derived from serpentine and was covered with 
sparse grass. Extensive search revealed no other 
colonies. This localized distribution appears to be 
typical. Linsley also reported that the larvae of a 
clerid, Aulicus terrestris, probably feed upon the eggs 
of Esselenia. 

Genus Eupni&des McNeill, 1897 

KEY TO THE SPECIES OF EUPNIGODES 

1 Hind tibiae red; tegmina abbreviate. Heed and 

Hind tibiae blue; tegmina extending beyond body 
pmnotum (fig. 22) . megocawhala McNeil (p. 74) 

sierranrmr (Rehn & Hebard) (p. 74) 

Eupnigodes rnegocephala ( McNeill) 
(Fig. 22, Map 54) 

Pnigodes megocephala McNeill, 1897, Proc. Dav. Acad. Sci., 
6:267. Type locality, Yuba and Butte countiee, Calif. 

Eupnigodes meBocephale, McNeill, 1897, Psyche, 8:71. 

Light to dark brown. Lateral carina of pn>notu& 
very strongly convergent on prozona, marked by a 
black-bordered pale line. Upper paginae of hind femur 
with three large dark blotches. Hind tibiae red. 

Body 12-17; tegmen 4.7-5.5; hind femur 8.5-12. 
Geographic range.--Califomia. 
California reconls.-(Map 54) ALAMEDA CO.: 2 mi. N. Mt. 

House, VIII-19-59 (W. W. MiddlekauE, CIS). Dyar Rd., 
VIII-19-59 (W. W. MiddlekauE, CIS). Pattemim Pass, VIII- 
19-59 (W. W. MiddlekauE, CIS). Patterson Pass, VIII-19- 

(W. W. Middlehuff, CAS). BUTTE Co.: Oroville, IX-6-56 
(W. W. Middleteufi, CIS). Table Mt Ranch, 3 mi. N. Oro- 

03.: M t  Diablo, Russelmpnn F'ark, VII-29-60 (D. C Rente; 

59 (W. W. MiddleLauff, CIS). AlCemont Hills, VII-22-57 

d10, VII-18-57 (w. W. Middlhuff, CIS). CONTRA COSTA 

DCR). Antioch, X-2449; MI-22-60 (D. C R m t ~ ,  DCR). 
KERN Co.: 4 mi. N.E. B~ttOnwillo~, VI-2941 (C. W. 
O'Brim, CAS). RMCRSIDE CO.: Idyllwild, VII-29-38 (J. RUS- 
sell, ANSP). Hemet Lake, VII-27-35 (IvL Gyger, ANSP). 

Sacramento, VIII-27-10 (ANSP). Slough House, X-17-22 
(B. G. Thompson, ANSP). SAN MATW Co.: Jasper Ridge, 

(J. A. Kusche, ANSP). 

a VII-29-38 (R. H. Beamer, ANSP). SA- CO.: 

IX-2841 (K FriClr, CIS). SONOMA COS: Eldridgq X-10-15 

DiscussioeMay be Iocally abundant on salt-grass 
flats in the bottom of and bordering small water- 
courses. 

Eupni&dm sierrana (Rehn and Hebard) 
(Map 54)  

Ageneotettix sierranus Rehn & Hebard, 1910, Proc. Acad. Nat 
Sci. Phila., 61:429. Lectotype 8 ,  Summit House, Madera 
Co., Calif., designated by Rehn h Hebard, 1912 (ANSP). 

Eupnigodes simanus, Thompson & Buxtw, 1964, &cas. 
Pap., Bur. Ent Cali. Dept Agr., 5:ll. 
Gray, dorsum of pmnotum largely pale, the lateral 

carinae bordered with black, laterally on prozona, 
medially on metazona. Upper paginae of hind femur 
with three dark blotches. Hind tibiae blue. 

Body 13-15; tegmen 10-12; hind femur 9-10. 

Geographic range.-Califomia. 
California recoids.-(Map 54) -NO CO.: Co-ahga, m- 

30-22, 700 f t  elevation. Alcalde Canyon, Diablo Range, VIII- 
31-22, 950 f t  elevation (Rehn & Hebard, ANSP). Waltham 
Canyon, Diablo Range, VIII-31-22, 1600 ft elevation. San 
Joaquin, VII-14-60 (R R Snelling, CAS).  Mercy Hot 
Springs, VIII-26-62 (D. C. Rmtz & E. W. Kirschbaum, 
CAS). Hospital Canyon, X-7-31. McClure Valley, IX-2-31 
(ANSP). San Joaquin, VII-29-60 (R. R. Snding, DCR). 

Mil Po-, VIII-8-59 (P. M. Marsh, CIS); VII-6-59 
(P. E. Paige, CIS). 33akddd, IX-1-22 (Rehn 8s Hebard, 
ANSP); VIII-2CL19, IX-15-10 (ANSP). Bona, IX-2-22 

Mefiy Mines, VIII-16-58 (D. C. Rmtr, DCR). KBRN Co.: 

Map 54. California distribution of: a, Eupnigodes me&- 

(Rehn and Hebard). 
cephala (McNeilt); 0 Eupm~godes sierrans 



S trohecker, Middlekauff, Rentz: The Grasshoppers of California 75 

(ANSP). Tehachapi Mts., Marcel, IX-16-10, 3700 ft. eleva- 
tion; IX-16-10, 4200 f t  elevation (ANSP). MADERA CO.: 
Raymond, 1 x 4 4 7 ,  in stubble (Rehn & Hebard, ANSP). 
Summit House, IX-3-07, 3200 ft.  elevation, in short, dry 
grass and tarweed (Rehn & Hebard, ANSP). b s  ANGELES 
Co.: Palmdale, X-1447 (G. P. Mackenzie, CIS). Solemint, 
X-19-51 (G.  P. Mack-e, CIS). Mint Canyon, VII-31-35 
(E. I. Beamer, ANSP). Ventura Mts., S.E. end Parker Mt, 
IX-27-10, 28004100 f t .  elevation (ANSP). Acton, IX-29- 
10, 2700 f t  elevation (ANSP). Ravenna, IX-27-10, 2440 
f t  elevation (ANSP). Cajon Pass Hills, desert side, IX-1-19 
(Rehn 86 Hebard, ANSP). Si- Madre Range, Rubio 
Canyon, 20003000 ft. elevation (0. C. Poling, ANSP). 
TULARE CO.: Goshen Jct, VIII-30-22 (M. Hebard, ANSP); 
IX-14-10, 282 f t  elevation (ANSP). VENTURA Co.: Cuddy 
Canyon, I X 4 2 2 , 4 4 7 2  f t  elevation (Relm b Hebard, ANSP). 

Genus Horesidotes Scudder, 1899 

Horeaidotm cinereus cinereus Scudder 
(Fig. 19, Map 55) 

Horesidotes cinereus Scudder, 1899, Proc. Amer. Acad. Arts 
8s Sci., 35:49. Lectotype 8 ,  Palm Canyon, Palm Springs, 
Calif., designated by Rehn & Hebard, 1912 (MCZ). 

Soc., 61:282. 
Gray-brown, lower part of lateral lobe of pronotum 

yellowish, head and pmnotum with a broad median 
pale stripe in some specimens. Pronotum with lateral 
carinae low but sharp, strongly convergent on pro- 
zona, hind margin obtusely rounded. Lateral foveolae 
shallow, obsolete in some specimens. 

Body 16-22; tegmen 13-17; hind femur 10.5-13. 

Geographic range.--CMifornia, Ariaona, Mexim 
California records.-(Map 55) RIVERSIDE 0.: Palm Canyon 

and West Canyon, on grasses (ex: Scudder). Chino Canyon, 
IX-29-63 (L. A. Stange, CIS); 1X-29-63 (R. L. Westcott, 
UCD). Whitewater Canyon, IX-11-35 (Timberlakq ANSP). 
Beaumont, IX-28-10, 2700 f t  elevation (ANSP). Tahquitz 
Canyon, San Jacinto Mts., IX-30-10, 500 ft.  elevation 
(ANSP). Sari Jacinto Mts., IX-29-10, 800 f t  elevation 
(to-, ANSP). SAN DIEGO Co.: Descanao District, 

Discussion-Ball et al. (1942) collected this 
species on grass, often under shrubs such as mesquite 
on rocky hillsides, but noted it feeding on other plants 
such as Calliandra and Haplopappus. 

Horesidotes Cinerrrup urnreus, Hebard, 1935, Tnms. h e r .  Ent. 

X-12-50 (He H, K&f=, CDA). 

Horesidotes cinereus saltator Hebard 
(Map 5 5 )  

Horesidotes cinereus saltator Hebard, 193 1, Trans. Amer. Ent. 
Soc., 57:116. Type 8 ,  Tia Juana, San Diego Co., Calif. 
(81171, ANSP). 
Short winged, incapable of flight Wing three-fifths 

as long as posterior femur. In size, smaller than c. 
cinereus. Coloration variable from straw brown to 
dark brown. 

Geographic range.-Baja California north t o  San Diego 

California records.-(Map 55) SAN D m  CO.: Tiajuana, 
County. 

IX-1-22 (ANSP). 

Discussion-Type series collected on hillsides 
overlooking the Pacific in low, thick chaparral where 
individuals were found either on the ground or in 
the low brush. Most specimens made several jumps 
with no pause. 

i t  

Map 55. California distribution of: , Horesidotes cinereus 
cinereus Scudder; Horesidotes cinereus saltator Hebard. 

Genus Ligurotettix McNeill, 1897 

In his study of this genus Rehn (1923) used but 
one specific name, L. coquilletti McNeill, but recog- 
nized divergence into three races, all of which occw 
in California. Delineation of these races requires 
rather lengthy treatment; many specimens show inter- 
mediate characters. Rehn’s detailed treatise should 
be used if segregation of material according to racial 
features is to be attempted. 

Ligurotettix coquilletti coquilletti McNeill 
(Fig. IX, Map 56) 

Ligurotettix caquilletti McNeill, 1897, Proc. Dav. Acad. Sci., 
6:198, 257. Type 8 ,  Los Angeles Co., Calif. (USNM 
#3675). 

Ligurofetfix coquilletti Rbhn, 1923, Trans. Amer. Ent Soc., 
4956.  
Gray with two dusky spots on upper paginae of 



76 Bulletin of the California Znsect Survey 

hind femur. In some specimens these spots are con- 
tinued across the outer face of the femur. The head, 
lateral lobes of pronotum and meso- and metapleura 
may be more or less infuscated. The tegmen has 
weak intercalary vein and the prosternum a large 
bulbous tubercle. The ranges of the races recognized 
by Rehn seem to interdigitate in an intricate fashion 
The nominate race is recorded from Inyo, Los 
Angeles, Kern, Riverside, San Bemardino and San 
Diego counties. This species is often found on k e a  
but is apparently not confined to that pIant 

Geographic rangeisonoran Deseh 
Calif0m.a recorris.-(Map 56) KERN CO.: Mohave, II-15- 

10, 27 f t  elevation (Rehn Lli Hebard, ANSP). Los ANO- 
CO.: Palmdale, VIII-1-35 (J. Beamer, ANSP). Acton, M- 
27-10, 2700 f t  elevation (ANSP). 

Ligurotettix coquilletti cantator Rehn 

Ligurotettir coquilletti cantatot Rehn, 1923, Trans. h e r .  Ent 
Soc., 49:64, Type 8, Mason, Lyon Co., Nev. (ANSP f898). 

Geographic r ~ . - I n y o ,  Kern, Mono and San Bernardino 
counties; southwestern Nevada. 

California records.-(Map 56) INYO Co.: Olancha, VI- 
26-49 (H. E. Cott, CIS). Antelope Springs, VII-1042 (W. 
A. Foster, CIS); VII-16-60 (H. IC Court, CIS). Eureka 
Valley, VIII-6-60 (H. K. Court, CIS). Little Lake, WI- 
5-61 (C. W. O’Brien, DCR). 14 mi. N. Little Me, VIII- 
7-61 (C. W. O’Brien, DCR). 2 mi. W. Bishop, VIII-10-59 
(D. C. Rentz, DCR). Independence, VII-2-64 (J. D. Birchim, 
JDB). Owen’s Lake, VII-2-64 (J. D. Birchim, JDB). 
Mazourka Canyon Rd., VII-13-65 (J. D. Birchim, JDB). 
KERN CO.: Freeman Gulch, N.E. Ricardo, X-14-58, on Larrea 
(W. E. Ferguson, CIS). MONO CO.: 10 mi. N. Bald Mt. 
Lookout, VII-2-61 (C. W. O’Brien, DCR). SAN BERNARDXNO 
CO.: Baker, VI-24-30 (F. H. Wymore, CIS). 

Ligurotettix coquilletti kunzei Caudell 
(Map 56) 

Ligurotettix kunzei Caudell, 1903, Proc. Ent. SOC. Wash., 
5:162. Type 8 ,  Phoenix, Ark., designated by Caudell L 
Hebard, 1912 (USNM). 

Ligurotettix coquilletti kunzei, Rehn, 1923, Trans. h e r .  Ent 
Soc., 49:82. 

Geographic range.4lifomia. 
California records.-(Map 56) IMPERIAL CO.: Coyote Wells, 

1X-16-22 (Rehn, ANSP). Palo Verde, on Larrea, MI-26- 
46 (W. F. Barr, CIS). Coyote Wells, VII-1649 (D. J. L 
J. N. Knull). Westmorland, IX-2-41 (K. Frick, CIS). 5 mi. 
E. Bond’s Comer, X-27-52 (E. G. Linsley, CIS). 20 mi. W. 
Winterhaven, 1x4-61 (C. W. O’Brien, DCR). 5 mi. W. 
Coyote Wells, IX-16-22, 500 f t  elevation (Rehn 8s Hebard, 
ANSP). RIVERSIDE CO.: Blythe, X-2-54 (J. C. Hall, CIS). 
Indio, IX-17-22, 50 f t  elevation (Rehn 89 Hebard, ANSP). 
SAN BERNARDINO CO.: Vidal, VII-6-51 (K. Frick, CIS). 
Mojave Desert, Mammoth Tank (L. LaForge, ANSP). 
Needles, VIII-1-26 (ANSP); V I 1 1 4 1 9  (Rehn & Hebard, 
ANSP). Goffs, VIII-5-19 (Rehn 8s Hebard, ANSP). 

Map 56. California distribution of: I), Ligurotettix coquilletti 
McNeill; A, figurotettix coquizletti canfalor R h ;  0 ,  Lim- 

tettix copuilletti h e i  Caudedl. 

Genus Mermiria Stal, 1873 

Mermiria maculipennis maculipennis Bruner 
(Map 57) 

Mermiria maculipennis, Rehn, 1919, Proc. Acad. Nat. Sci. 
12:54. Type locality, San Antonio, Tex. Lectotype 0 ,  
designated by Rehn & Hebard, 1912 (ANSP). 

Mermiria maculipennis, Rehn, 1919, Proc. Acad. Nat. Sci. 
Phila., 71: 102. 
General color yellow-brown, head and pronotum 

with a pair of dark stripes, tegmen with pale sub- 
costal and anal stripes, hind tibiae red. 
Body 30-45; tegmen 21-34; hind femur 18-28. 
Rehn recognized a race, M. rnaCuIipennis rnac- 

clungi, occupying the northwestern portion of the 
range of the species but the decision to introduce the 
trinomial was based in part on McClung’s demon- 
stration of chromosomal differences in populations. 
The few California specimens seen resemble topo- 
typic (San Antonio, Texas) material rather closely. 

Geographic range.-Great Plains west to California. 
California records.-(Map 57) FRESNO (3.: San Joaquin, 

VII-7-60 (R. R. Snelling, DCR). Tranquillity, VII-14-60 
(R. R. Snelling, DCR). INYO CO.: Big Pine, VII-21-64 
(D. C. 86 K. A. Rentz, DCR). 2 mi. E. Big Pine, VII-23-64 
(J. D. Birchim, JDB). W. of Bishop, VII-29-64 (J. D. 
Birchim, JDB) . 
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Map 57. California distribution of MsmLiria maculipennis 
d i p e n n i a  Bruner. 

Discussion-In parts of its range it is sometimes 
destructively common in the tall grasses and in cul- 
tivated areas. It jumps, dodges, and flies actively in 
tall, rank grass and is hard to catch. Uncommon and 
localized in California 

Genus Napaia McNeill, 1897 

N .  aspasma (Rehn and Hebard) has not been re- 
corded from California but has been taken at Siski- 
YOUY Oregon 

KEY TO SPECIES OF NAPAIA 

1 Lateral carinae of pronotum almost straight and 
parallel; third article of antenna much wider a t  
apex than at base (San Francisco southward) 
(fig. 18) . . . . . . graciZia McNeiZZ (p. 77) 

Lateral carinae of pronotum uaudy arcuate m 
prozone, diverging an metazona; third antesmal 
article but little wide distad (Santa Clara Co. 
northward) . . . . . . . . . . . . . 2 

Lateral carinae of pronoturn evenly, gently arcuate 
on prozona; dorsal valve of ovipositor with aharp 
teeth near base . . . . . . . . . . . 

Lateral carinae strongly and often u n e v d y  arcuate 
on pmzona; dorsal valve of ovipositor with broad, 
blunt teeth near base (not recorded from Cali- 
fornia) . . . . . aspasma (Rahn b Hebard) 

2 

dianae Gurney, Stroheckw and €€&fer (p. 77) 

Napaia dianae Gurney, Strohecker and Helfer 
(Map 28) 

Napaia dianae Gurney, Strohecker h Helfer, 1964, Trans. 
Amer. E n t  Soc., 89: 125. Type 8 ,  Mill Creek, Mendocin0 
Co., Calif. (USNM #66277). 
Coloration similar to but more intensive than that 

of N. gracilis. The dark lateral band is wider and 
covers all the lateral lobe of the pronotum; the me- 
dian carina is als~ dark Hind tibiae red. Gurney, 
Strohecker and Helfer report this species from the 
folIowing counties; Colusa, Glenn, El Dwado, Hum- 
boldt, Mendocina, Santa Clara and Trinity. It in- 
habits grassy areas. 

Geographic range.4alifomia. 
California recorda.-(Map 58) C~LUSA CO.: Wilbur Springs, 

CAS). EL Do- Co.: Shingle Springs, VI-7-60 (D. C. 
Rent., CAS). GLENN Co.: 6 mi. W. PI&& M e n d m  Sta- 
tim, VIII-2741 (D. C Rentz, CAS). 15 mi. E. Plaskett 

27-61 (D. C. Rentz, CAS).  Hxnbsmm Co.: South Fork 

(J. R. Helfer, CAS). MRNDOCINO Co.: Mill Creek Dam, VI- 
10-59 (D. C. R-- CAS); VI-27-60 (J. R. H d f ~ ,  CAS). 
SANTA CLARA 03.: M t  Hamilton, VI-20-22 (J. F. Lamiman, 
CAS). 

VII-14-60 (D. C. Rmb. CAS): VI-27-61 (J. R. Helfer, 

Meadom, VI-27-61 (J. R. Heifer, CAS). Elk Creek, V I E  

Mt, VI-22-59 (J. R Hdfm, CAS). Buck Mt, VI-22-59 

Napaia gracilis McNeill 
(Map 58) 

Napaia gracilis McNeill, 1897, Proc Dav. Acad Sci., 6:213. 
Lectom 8 ,  Los Angel- Co., Calif., designated by Gurney, 
Stmhecker and Helfer, 1964. 

Oeonomus el- Scudder, 1899, Proc. Amer. Acad. A h  Ba 

Napeiia gradis, Gumey et al., 1964, Trans. h e r .  Ent Soc., 
89: 129. 
Pale brown with dark stripe on each side of head, 

which is continued along lateral lobe of pronotum, 
abdomen, and costal area of tegmen. Hind tibiae pale 
brown Antennae of male strongly flattened and 
broadened basad. 
Body 17-21; tegmen 8-7; hind femur 11-12. 

Gsograpliic range.-Caliiomia. 
California records;-(Map 58) LOS ANGsLes CO.: Tanbark 

Flat, VII-1-57 (C. L. Wiley, CIS); VII-8-50 (F. X. Wil- 
liams, CAS). Pasadena (CAS). Burbank, IV-18-50 (T. P. 

CAS).  Mt Lowe, Sierra Madre Range, VII1-8-07, 4300 
ft devatian. Mountains near Claranoat (Baker, ANSP). 
Rw’mxsm~ Co.: Sen Jacinto Mtn, 2 mi. S.E. Poppet Flat, 

(H. R. Robats, ANSP). San Jacinto Ma., VI-21-29 (P. 
W. Oman, ANSP). SAN B E N I ~  Co.: 2 mi. W. San Benito, 

Baldy, VI-30-56 (C. L. Wiley, CIS). Arrowhead Lake, IV- 
16-28 (Craig, CAS). SAN DIBGO Co.: Nellie, VIII4-17 

si, 3547.  

Bingsdla, CAS). LOS Angela, VI-10-01 (C. E. Hutchinsan, 

VI-1-40 (C. D. Mich-W, CIS). 4 XI& W. Beaumont, IV-943 

V-13-61 (D. C. R-tr, CAS). SAN BERNARDMO CO.: Camp 
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(E. P. Hewlett, ANSP); VII-25-17, VIII-9-17, VII-5-17 
(ANSP). San Diego, VI-24-21, VI-16-21, VI-6-21 (ANSP). 
San Vicente, 3 mi. N. Lakeside, V-1-54, 480 ft. elevation 
(J. Rehn, ANSP). SANTA BARBARA Co.: Canon de Refugio, 
VII-9-59 (C. A. Campbell, CIS). Sea level to 200 ft. 
elevation, VIII-22-09 (M. Hebard, ANSP) , collected on 
dense bushes and grasses, San Marcos Pass, VIII-15-40 (E. 
R. Helwig, ANSP). 

Map 58. California distribution of: I, Napaia dianae Gurney 
and Helfer; 0 ,  Napaia gracilis McNeill. 

Genus Opeia McNeill, 1897 

Opeia obscura (Thomas) 
(Fig. 12, M a p  59) 

Orycoryphus obscurus Thomas, 1872, Rept  Geol. Surv. Mon- 
tana, p. 466. Lectotype 0 ,  Ft. Fettennan, Wyo., designated 
by Hebard, 1927 (USNM). 

Opeia obscura, McNeill, 1897, Proc. Davenport Acad. Sci., 
6: 2 14. 

Opeia testacea Scudder, 1899, Proc. Amer. Acad. Arts & Sci., 
35~46. 

Opeia obscura Hebard, 1937, Trans. Amer. Ent SOC., 63:354. 
Pale brown or green, median carina and lateral 

lobes of pronotum sometimes dark brown, hind tibia 
gray to bluish. 

Body 15-22; tegmen 9.5-18; hind femur 10-16. 

Geographic range.-Most states weet of the Great Plains. 
California records.-(Map 59) FRESNO CO.: San Joaquin, 

VII-29-60 (R. R. Snelling, DCR). IMPERIAL CO.: 3 4  mi. 
W. Yuma, IV-1742 (H. R. Roberts, ANSP). INYO Co.: 
Wild Rose Canyon, Panamint Range, 1x4-22,  5500 ft. 

elevation (Hebard, ANSP). Big Pine, VIII-24-60 (M. E. 
Irwin, CIS). E. of Bishop, VIII-10-54 (D. C. Rente, DCR). 
KERN Co.: 2 mi. S.E. Tupman, VIII-18-51, 315 ft. elevation 
(J. Rehn, ANSP). 5 mi. W. Old River, VIII-18-51, 340 ft. 
elevation (J. Rehn, ANSP). Kem City, VI1141897 
(ANSP). Bakersfield, IX-14-10, 400 ft. elevation. Mojave, 
IX-15-10, 2750 ft. elevation (ANSP). LASSEN 03.: Susan- 
ville, VIII-2 1-22 (ANSP). Devil's Corral, above Susanville, 
VIII-21-22, 4800 ft. elevation (Rehn & Hebard, ANSP). 
Los ANGELES CO.: 4 mi. N. Lancaster, IX-9-62 (J. T. Doyen, 
CIS). Lancaster, VIII-1-1897 (ANSP). M t  Lowe, Sierra 
Madre Range, VIII-8-07, 4300 f t  elevation (ANSP). Pasa- 
dena, VIII-1-07, 824 ft elevation (ANSP). Coquillett (para- 
type female, ANSP). MODOC Co.: Alturas, VIII-23-22, 4500 
f t  elevation (Rehn & Hebetd, ANSP). RIVERSDE Co.: 
Strawberry Valley, San Jacinto Mts., VIII-26-09, 5500 it. 
elevation (ANSP). Hmet Lake, VIII-27-35 (M. Gyger, 
AN&). Beeurnon+ W-28ib, 2966 k ei-don (ANM). 
SAN BERNARDINO Co.: Newberry, IX-9-24, 1831 ft elevation. 
Barstow, VnI-7-19 (Rehn h Hebard, ANSP). 'irictorville, 
IX-1-19 (Rehn Hebard, ANSP). Cushenberxy Ranch, VIII- 
31-19 (Rehn h Hebard, ANSP). Twenty-nine Palms, VIII- 
3-33 (Timberlake, ANSP). San Bernardino Mts., Santa Ana 
River, Bear Lake Rd., VIII-30-19, 4300 f t  elevation (Rehn 
& Hebard, ANSP). On, Grande, IV-16-62 (D. C. Rente, 
DCR). SAN JOAQUIN Co.: Lathmp (Rehn & Hebard, ANSP). 
STANISLAUS Co.: Near San Joaquin River, between Crow's 
Landing and Turlock, VII-21-42 (Rehn & Rehn, ANSP). 
TULARE Co.: Goshen Jct, VIII-30-22 (M. Hebard, ANSP); 
IX-14-10, 282 ft alevation (ANSP). 

Genus Orphulella GiglieTos, 1894 

KEY TO CALIFORNIA SPECIES OF ORPHULELLA 

1 Lateral carinae of pronotum incurved on prozona; 
apex of fastigium rectangularly (male) to ob- 
tusely (female) narrowed (northern) . . . 

Lateral carinae parallel to prozona; fastigium acute- 
ly narrowed, its impressed line far from apex 
(southern) (fig. 15) . . mrnpta Scudder (p. 78) 

pelidna desereta (p. 79) 

Orphulella compta Scudder 
(Fig. 15, Map 60) 

Orphulella compta Scudder, 1899, Canad. Ent, 31: 178. Lecto- 
type 8 .  Palm Springs, California, designated by Gurney, 
1940. (MCZ, No. 15223). 

Orphulella dinis  Scudder, 1899, Canad. Ent., 31:178, 183. 
Orphulella graminea Bruner, 1904, Biol. Cent.-Amer., Orth. 

Orphulella compta, Gurney, 1940, Ent Amer., New Sm., 
2: 75, 78. 

20: 104. 
Pale brown but some specimens in large part 

green, head and lateral lobe of pronotum with dark 
stripe, hind tibiae pale brown. 

Body 18-24; tegmen 15-18; hind femur 11-14. 

Geographic range.-Arizona, South Dakota, Nevada and 
southern California. 



, 

elevation (ANSP). VENTURA Co.: Mugu Point, VIII-13-37 
(Rehn, Pate b Rehn, ANSP). 

Map 59. California distribution of Opeia obscura (Thomas). 

California mrds.-(Map 60) Co.: Tranquility, 
VII-14-60 (R. R. Snelling, DCR). IMPERIAL Co.: HolWe,  
VII-2-29 (P. W. Oman, ANSP); Vm-10-14 (J. C. Bmdlw, 
ANSP). El cemtro, IX-16-22, 50 f t  below sea level ( R h  
h Hebard, ANSP). Calexico, V-1231 (H. W. Capps, ANSP). 
Kane Spring, IX-17-22, 75 f t  below 888 l d  (Rehn b 
Hebard, ANSP). Brawley, VI-30-37 (A T. McClay, UCD). 
Imperial Valley, X-3037 (A. T. Mcclay, UCD). El Centra, 
VI-30-17 (E. 0. asig) .  INYO CO.: Little Lake, VII-14-60 
(I-I. I<. Court, CIS). Shoshone, VIII-8-19 (M. Hebard, 
ANSP). Pine Creek, Round Valley, N.W. of Bishop, VIII- 
7-61 (D. C. Rentz, C. D. MacNeill h M. L. Lundgrea, DCR, 
CAS). Lone Pine, VII-14-64 (J. D. Birchim, JDB). 7 mi. 
N. Big Pine, VII-26-64 (J. D. Bmhim, JDB). KERN CO.: 
Bakeasfield, IX-14-10, 400 f t  elevation (ANSP). Los 
ANGELES Co.: Alamitos Bay. V I 1 3 1 4 7  (ANSP). Corona, 
VII-2S-40 (E. R Helwig, ANSP). ORANGE CO.: Huntington 
Beach, VII-30-32 (R €I. Beamer, ANSP). RIVERSIDE Co.: 
Thermal, VIII-27-57 (E. I. ScNinger, CIS). Indio, VII-29- 
07, 26 ft below sea lev4 in irrigated field (ANSP). River- 
side, VIII-17-30 (Timberlake, ANSP). SAN BmARlXNO 

9-24, 1831 ft. elevation (Rehn & Hebard, ANSP). SAN 
D m  CO.: Del Mar, X-2-19 (M. Hebard, ANSP). San 
Diego (Blaisdell, ANSP). Coronado, IX-11-22 (Rehn b 
Hebard, ANSP). Coronado Beach, VIII-&07. La Puerta, 
IX-9-22 (ANSP). Campo, Ix-13-22, 2400 f t  elevation 
(ANSP). Dulzura, VIII-9-35, (E. I. Beamer, ANSP). Tia- 
juana, IX-11-22 (ANSP). Mountain Springs, IX-16-22, 
2543 ft elevation (Rehn 8r Hebard, ANSP). La Mesa, VII- 
1959 (F. X. Williams, CAS). Borrego, X-10-50, in alfalfa 
Pierce & Keifer, CDA). TULARE CO.: IX-14-10, 282 f t  

CO.: Needlea, X-1917 (0. C. Poling, ANSP). Newberry, IX- 
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Discussz.o+Replaces desereta in lower Austral 
Life Zone of Arizona, Nevada and California and 
penetrates extreme Southwestern Utah (Gurney, 
1940). 

Orphulella pelidna desereta Scudder 
(-P 60) 

Orphulella desereta Scudder, 1899, Can. Ent, 31:168. Lecto- 
type 8 .  Salt Lake Valley, Utah, designated by Gurney, 1940 
(MCZ No. 15220). 

Orphulella salina Scudder (ibid.) p. 179. 
Orphuldla pelidna desereta Gurney, 1940, E n t  h e r .  new 

sen, 20: 125. 

For descriptive notes see Gurney (1940). 

Geographic range.-Califomia to Utah. 
California mrds.-(Map 60) LASSBN Co.: Amedee, N.E. 

Honeylake (ex: Gurney). Earthquake Valley, X-10-50 
(Pierce b Keifer, CDA). S-OU Co.: Gazelle (ex: Gurn- 
ey). 

Map 60. California distribution of: ., Orphulella cornpfa 
Scudder; I, Orphulella pelidna desereta Scudder. 

Genus Paropmda Scudder, 1899 

Paropomala calamus Scudder 
(Map 61) 

Paropomala calamus Scudder, 1899. Psyche, 8~437. Type 
locality, Lancaster, Loe Angela Co., Calif. 
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Very slender, face very strongly oblique, the head 
in side view narrowly conical. Subgenital plate of 
male long-conical, much longer than preceding ster- 
nite. Pale brown, some females green, with a white 
stripe below the eye continued aIong Iower edge of 
lateral lobe of pmnotum. Size smaller, more robust 
than P. wyorningensis (Thos.). 

Body 21-29; tegmen 9.5-13; hind femur 9-12. 

Geographic range.-East side of Sierra Nevada from Bishop 
south and west to Los Angeles County, California. 
California records.-(Map 61) INYO CO.: E. of Bishop, 

VIII-1659 (D. C. Rentz, DCR). 2 mi. E. Big Pin3 VII- 
28-62 (D. C. Rentz 8s C. D. MacNeill, CAS). W. of Lone 
Pine, VII-24-65 (D. C. Rentz, DCR, immature). Olancha, 

Discussion-The above records extend the known 
range for this species which is found in grasses along 
roadsides, and near irrigation ditches. It occurs with 
Eremiacris pallida but is never as abundant 

VIII-10-59 (J. R. Hdfa, DCR, CAS). 

Map 61. California distribution of Pampornala calamus 
Scudder. 

Genus Psoloessa Scudder, 1875 

KEY TO CALIFORNIA SPECIES OF PSOLOESSA 

1 Fastigium acutely narrowed in front; fastigio-facial 
junction (profile) subangulate . . . . . 

Front angle of fastigium but little less than 90'; 
thamno&aea Rehn (p. S O )  

fastigio-facial junction broadly rounded . . . 
ddicatula delicatula (Scudder) (p. 80) 

Psoloessa delicatula delicatula (Scudder) 
(Map 62) 

Scyllina delicarula Scudder, 1876, Bull. U. S. Geol. SUIT. 
Terr., 2:263. Lectotype 8 ,  Garden of the Gods, Colo., 
designated by Rehn, 1942. 

Pmlaessa delicahrla deliahrla, Rehn, 1942, Trans. Amer. Eht. 
Soc., 68:207. 
Rather stout, especially female. Gray, head and 

pronotum with dark stripes, tegmen with a row of 
black spots, upper paginae with lateral carinae raised, 
strongly convergent on prozona, pale, bordered on 
each side by black. Frontal costa shallowly sulcate 
above antennae. 

Geographic range.-All states from the Great Plains west- 
ward. 

California records.-(Map 62) ALPINE CO.: Leviathan 
Peak, VI-23-62, 8900 f t  elevation (C. D. MacNeill, CAS) .  
INYO CO.: Bishop (W. D. McLellan, UCD). Wildruse Can- 
yon, Panamint Mts., VI-7-56 (J. M. Bums, CIS). Telescope 
Peek, Panamint Mts, VI-8-61 (R. P. Allen, CDA). Skidoo, 
Death Valley area, VI-6-61 (R P. Allen, CDA). 4 mi. N. 
Schulman Grove, White Mts., VII-27-62 (D. C. Rentz b 
C. D. MacNeill, CAS). US ANGELES Co.: Camp Baldy, VII- 
11-60 (K. G. Whitesell, CIS). Tanbark FIat, VI-13-50 
(W. 0. Marshall, CIS). MONO Co.: White Ma., 8200-10,600 
f t  elevation (Rehn, ANSP). White Mts., 10,000 f t  elevation 
(W. H. Lange, CIS). Crooked Creek, White Mts., VI-23, VII- 
4, 16,28-61, 10,150 f t  elewation (W. A. Foster, CIS). Cotton- 

CIS). Near Monitor Pass, VI-23-62 (J. A. Powell, CIS); 
VI-23-62 (C. D. MacNeill, CAS) .  Blanco's C o d  (W. D. 
McLellan, UCD). 5 mi. S. Walker, VI-24-62 (C D. Mac- 
Neill, CAS).  White Mts., Research Station, VII4-61, 10,150 
f t  elevation (D. C. Rentz, CAS).  RrvsRsIDB Co.: Pinon Flat, 
San Jacinto Mts., V-24-39 (E. G. Linsley, CIS). Idyllwild, 
V-19-39 (E. S. Ross, CAS). Herkey Creek, V I 4 4 0  (C. D. 
Micharm, CIS). Pinyon Flat, IV-2062, C. D. MacNeill, 
D. C. Rentz b R. Bmwn, CAS). SAN BERNrnmO CO.: Ord 
Mts., IV-18-60 (J. R Powers, CIS). 12 mi. S. E. Ivanpah, 
V-1-56 (J. A. Powdl, CIS). 3 mi. N. E. Cajon Pass, IV- 
1f%62 (C D. MacNeill, D. C. Rentz b R. Brown, CAS).  

wood Creak, VII-1061, 9300 f t  elmti011 (W. A. F~~ter ,  

SAN I)1Eao CO.: Jacumba, IV-23-60 (IUapfer b Cliftan, 
CDA). 

Discussion-This widely distributed species is a 
common inhabitant of the western grasslands espe- 
cially where the growth is sparse and the d l  thin. 
A very active jumper, frequently flying into or near 
shrubs when disturbed. In the northern part of its 
range it may pass the winter in the nymphal stage, 
buried in vegetation or occasionally in the soil. 

Psoloesse thamnogaea Rehn 
(Map 62) 

P~oloespa thamnogaea Rehn, 1942, Trans. h e r .  E n t  Soc., 
68:175. Type 9 ,  Murray Canyon, above Mission Valley, 
San Diego Co., Cali. (ANSP, No. 5661). 
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Body coloration similar to that of P. delicatula, 
which it resembles generally but is of smaller size 
and slenderer farm, with frontal costa flat above 
antennae. The hind tibiae are pale yellow. 

Body 14-19; tegmen 12-15; hind femur 8.8-12. 

Geographic ran@.-California to Baja California. 
California rec;ords.-(Map 62) Rehn (1942) has listed 

listed m a t d  f n w  many localities in the following counties: 
Fresno, Loe Angele~, M o n t w ,  Oran= Riverside, Sen BW- 
nardino, San Diego, San Luis and Santa Barbara. LOS ANGELES 
Co.: August (A. Koebele, CAS). Whittkr Hills, XI-28-19 (G. R. 
Pilate, CAS). Roscoe+ VIII-23-09 (ANSP). Los Angel- River, 
VIII-1907 (0. C. polina ANSP). Saugus, VIII-23-09 (ANsP). 
Miramar, VII-31-07 (ANSP). Mountains near ClammonG 
ANSP). Foothills of Claremont, VII-25-15 (J. W. Rich, 
ANSP). Echo Mts., Sierra Madre Range, IX-18-10, 3500 
f t .  elevation (Rehn b Hebard, ANSP). Altadena, VII1-8-07 

Heberd, ANSP). Glendale (E. I. Schlinger, UCD). MONTEREY 

10-10 (ANSP). Manterey, Hastings Reservation, IX-657 
(J. Rebn, ANSP). cannel, X-30-19 (L. S. S l d ,  CAS). 
ORANGE m.: haheim (coquillett, ANSP). RIVESIDE m.: 

(ANSP). PaSedaq VIII-1-07, 824 f t  elepation (Rehn B 

Co.: Del M-tg IX-9-10 (Rehn b H e w  ANSP); IX- 

Camp (E. I. Schliiger, UCD). 5 mi. E. Hanet, VIII- 
31-58 (D. M. NeWeal). Citrus Enpt Statim, III-12-58 
(J. A. Chemsak, CIS). Riverside, XI-8-33 (Timberlake, 
ANSP). Corona, IX-2-19 (ANSP). SAN D I E ~  CO.: Alpine, 

(H. H. Keifer, CDA); IX-13-22, 2400 f t  elevation (Rehn 
& Hebard, ANSP). Potrero, IX-12-22, 2333 ft .  elevation 
(Rehn & Hebard, ANSP). Jamacha, M-12-22, 340 ft. 
elevation (Hebard, ANSP). Dulzura, IX-12-22, 1500 f t .  
elevation (ANSP). Chula Vista, IX-11-22 (Rehn h Hebard, 
ANSP). Otay, VII-9-35 (R. H. Bemner, ANSP). Oceen 
Beach, IX-20-22 (0. C. Poling, ANSP). Coronado Beach, 
VIII-16-07. Tiajuana, IX-11-22. Mission Valley (J. L 
Madigan, UCD). Kearny Mesa (J. I. Madigan, UCD). SANTA 
BARBARA Co.: Santa Barbara, VIII-22-09 (Hebard, ANSP). 
SAN BERNARDINO CO.: San Bernardino Mts., Harvey’s Mill 
Creek, VIII-30-19 (ANSP). Verdemont, Cajon Wash, IX- 
2-19, 1700 ft. devation (Rehn b Hebard, ANSP). SANTA 
CLARA CO.: Stevens Creeh, IX-841 (K Frick, CIS). Lick 
Hill, IX-4-41 (K. Frick, CIS). Holy City, IX-14-41 (K 
Frick, CIS). SANTA CRUZ CO.: Santa Cruz, IX-9-28 (K. 
Frick, CIS); XI4-20 (E. P. VanDuzee, CAS). Felton, VIII- 
13-59 (D. C. Rentz, DCR). 2 mi. S. Felton, VII-30-59 (D. 
C. Rentt, DCR). SAN LUIS OBISPO Co.: Paso Robles, VIII- 
21-09, 1000 ft elevation. 

X-13-50 (H. H. Keifw, CDA). D W C ~ ~ S O  Distr., X-12-50 

Genus Xeracris Caudell, 1915 
page 132) 

Subfamily OEDIPODINAE 
(band-winged grasshoppers) 

Many species of this subfamily have the hind 
wings colored red, orange, yellow, yellow-green, 
black, purple, or with a black band giving the com- 
mon name of band-winged grasshoppers. 

Map 62. California distribution of: I, Psoloesaa delicatula 
delicafula (Scudder) ; 0 ,  Pso1oessa tharnnogaea Rehn. 

Dirsh (1956) and Rehn and Grant (1960a) con- 
sider this subfamily to be of lesser rank, and include 
it as a “group” in the subfamily Acridinae. This place- 
ment was principally based upan Dirsh’s study of the 
male*phallic complex, where he found no differences 
upon which to base their separation into subfami- 
lies. While we do not disagree with this consolidation, 
certain external characters which are easily seen, and 
possessed by so many of our species, render it a 
convenient group for our purposes. 

Uvarov (1966) recognizes the subfamily as a valid 
unit and this was followed recently by Hewitt and 
Barr (1967) who studied this subfamily in Idaho. 

The tegmina are nearly always long, except in 
some females of Agymnastus; the face is usually 
vertical and rounded at the vertex; the median 
carina of the pronotum is raised into a sharp, some- 
times very conspicuous ridge or crest, and is usually 
cut by one or more transverse sulci. A few of our 
genera (Anconia, Cibolacris, Coniana, and Xeracris) 
lack colorful wings and pronotal carinae, but have 
usually been considered in the Oedipodinae. Liguro- 
feffix is keyed in both subfamilies, but is considered 
to be more acridine than oedipodine. 

The band-winged grasshoppers are found in 
greatest abundance in the more arid parts of the 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

KEY TO THE CALIFORNIA GENERA 
AND SOME SPECIES OF OEDIPODINAE 

Pronotal carinae absent, or weakly elevated, hind 
wing clear to lightly infuscated, not colored or 
banded with black . . . . . . . . . .  2 

Pronotal carinae, a t  least the median, well devel- 
oped; wing in most species colored, banded with 
black or both . . . . . . . . . . .  6 

Costal field of the tegmen broadly expanded by one 
series (in males) or by two series (in females) 
of enlarged hyaline cells . . Ligurotettix (p. 75) 

Costal field of the tegmen not broadly expanded . 3 

Body small (12-19 mm.) . . . . . . . .  4 
Body larger (20-40 mm) . . . . . . .  5 

Metasternal interspace linear in male, quadrate 
in female, posterior ventral angle of pronotum 
not produced (fig. 24) . . . . . . . . .  

Metastemal interspace quadrate to transverse in 
male; transverse in female; posterior ventral 
angle of pronotum produced (fig. 25) . . .  

Xeracris minimas (Scudder) (p. 132) 

Coniana snowi Caudell (p. 98) 

Inner apical spurs of hind tibia subequal to outer 
spurs; fastigial impression of head elongate in 
both sexes; metazma of pnmotum not greatly 
expanded; ground dwelling species . . . .  

Cibolacris parviceps (Bruner) (p. 95) 
Inner apical spurs of hind tibia nearly twice as long 

as outer spurs; fastigial impression of heed 
broadly rounded in both sexes; metazona (fig. 
26); bush inhabiting species . . . . . .  

Median pronotal carina entire or cut by one sulcus. 

Metastemal interspace of 8 8 linear; metastema1 
interspace of Q Q quadrate, and at  least as wide 
as long, but narrower than mesosternal interspace 8 

Metasternal interspace of 8 8 at  least as wide as 
long; metasternal interspace of 9 9  at  least 
1% times wider than long . . . . . . .  11 

Wings deeply colored, vert- of head rugose . . 
Arphia (p. 87) 

Wings pellucid or faintly colored, vertex not as 
above . . . . . . . . . . . . . .  9 

Intercalary vein midway between the median and 
ulnar veins, only apically approaching the latter . . . . . . . . . . .  Chortophaga (p. 95) 

Intercalary vein nearer the ulnar vein . . . .  10 

distinct on vertex . . .  Chimarocephda (p. 92) 

Anconia integra Scudder (p. 86) 
7 

Median carina cut by two sulci . . . . . .  16 

Median carina elevated on the p r o n o w  carina 

Median carina not elevated on the pronotum; 

west such as deserts, stony dry arroyos, and sparse 
grassy areas. Very few are of significant economic 
concern, but since many of the species are abundant 
on sparsely vegetated land, they may be important 
competitors for what little forage is available. Cam- 
nula pellucida is without question our most important 
economic species. 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

carina indistinct on the vertex. . . . . . .  
EnoopfoZopAus (p. 108) 

Lateral carinae of pronotum traversed by principal 
sulcus, but continuing anterior to it . . . .  12 

Lateral carinae not continuing anterior to point 
traversed by sulcus . . . . . . . . .  14 

Wings pellucid . Camnufa pellucida (Scudder) (p. 91) 
Wings colored . . . . . . . . . . . .  13 
Lateral lobe of pronotum weakly, or not a t  all pro- 

duced . . . . . . . . . . . . . . .  
(in part) Cratypedes neglectus (Thomas) (p. 102) 

Lateral lobe of pronotum weakly, or not a t  all 
produced . . . . . . . . . . . . . .  
(in part) Sticthippus cafifornicus (Scudder) (p. 112) 

Tegmina with distal fifth (or more) of costal 
region membranous; fastigium bisected by con- 
tinuous longitudinal carina . . . . . . .  

Tegmina with costal area coriaceous to tip; fasti- 

Head rugose; fastigium truncate . Lactista (p. 109) 
Head smooth; fastigium trigonal . . . . . .  

Microtes occidentafis (Bruner) (p. 111) 
Laterel carinae of pnmotum traversing principal 

sulcus . . . . . . . . . . . . . . .  17 
Lateral carinae of pronotum intemupted by princi- 

pal sulcus . . . . . . . . . . . . .  20 
Hind wing disc blue or blu-green . . . .  
Hind wing disc not as above . . . . . . .  18 

inent . . . . . . . . . . . . . . .  19 

Dissosteira (p. 105) 

gum with interrupted carina . . . . . .  15 

Leprus intermedius Saussure (p. 110) 

Vertex of head broadly rounded, smooth, and prom- 

Vertex of head not prominent, slightly rugose, 
quite flattened . . . . .  Xanthippus (p. 128) 

produced . . . .  (in part) Cratypedes (p. 102) 

produced . . . .  (in part) Sticthippus (p. 112) 

(oblique), with or without a tooth . . . .  21 

produced . . . . . . . . . . . . . .  25 

(incl. Agymnastus) (p. 128) 
Lateral lobe of pnmotmn distinctly produced 

Lateral lobe of pmnotum weakly, or not a t  all 

posterior angle of pnmotal lateral lobes rounded 

Posterior angle of pronotal lateral lobes acutely 

Posterior angle of pronotal lateral lobes with a 
tooth . . . . . . . . . . . . . . .  22 

Posterior angle of pronotal lateral lobes without 
a tooth . . . . . . . . . . . . . .  23 

Median pronotal carina distinct and elevated on the 
metazona; fasciations an tegmina extending no 
further than ulnar vein . . . .  Conozoa (p. 99) 

Carina weak on m e o n a ;  fasciations extending 
across whole of tegmina . . . . . . .  

(in part) Trimerotropki (p. 99) 
Hind wing anal veins strongly reinforced (fig. 61) 24 
Hind wing anal veins not strongly reinforced . 25 
Some of superjacent radiate veins swollen (fig. 61) ; 

Circotettix (p. 96) 

Aerochoreutes (p. 83) 
All superjacent radiate veins swollen . . . .  
Black band strongly present on hind wing . . .  26 
Black band absent on rind wing or only faintly 

indicated as a broad smoky area . . . . .  
Trepidulus (p. 112) 

Inner face on hind femur blue; wing disk red; 



Strohecker, Middlekauff, Renfz: The Grasshoppers of California 83 

27 

28 

29 

KEY 
1 

2 

median carina of pronotum elevated . . . . 
Mefafor madensis (Bruner) (p. 111) 

Without above combination . . . . . . . 27 
Lateral lobes of pronotun broadly rounded. . 28 
Lateral lobes of pmnotum acutely produced . . 29 
MeCe;sona 1% timea (often twice) as lmg as 

prozona . . . (in part) Trimerofropis (p. 99) 
Metazona and prozona of nearly equal length, the 

metazona never 1% times as long as prozona; 
small grasshoppers with protruding ~ W S  and 
tuberculate pronotum . . . Derofmema (p. 103) 

Lateral foveolae of vertex small, margins rounded; 
wing disk yellow or reddish . . . . . . 

Lateral foveolae of vertex large, margins straight; 
wing disk yellow . . . . . . . . . . 

Trachyrhachya kiowa kiowa (Thomas) (p. 112) 

Mesfobregma impexum Rebn (p. 110) 

Genus Aerochoreutes Rehn, 192 1 
TO CALIFORNIA SPECIES OF AEROCHOREWES 

Wing deep black with hyaline apex . . . . . 
mada tus  (p. 83) 

Wing not black but sometimes with blackish suf- 
fusions . . . . . . . . . . . . . . . 2 
Wing colorless, swollen veins dusky to black 

(Great Basin) carlinianus . , Carf~nianUE (p. 83) 
Wing yellow, swollen veins yellow (Coast Range) 

sfemmefopus (p. 84) 

Aerochoreutes carlinianus carlinianus (Thomas) 
(Mw 63) 

Oedipoda carliniana Thomas, 1870, Proc. Acad. N a t  S i .  
Phila., p. 81. Lectotype 8 ,  Colo., designated by Hebard, 
1927 (USNM). 

Oedipoda carfiniana, Thomas, 1876, Ann. Rep. U.S. G d .  
Sum. Ten., 2:275. 

Circofeffix carlinianus, Thomas, 1876, Pm. D a v e n m  Acad. 
Sci., 1:254. 

Aerochoreufes carlinianus, Rehn, 1921, Trans. Amer. E n t  b., 
47:173, P1. 11, Figs. 1-3. 
California specimens studied are brown, tegmina 

with a number of small dark spots, more or less 
aggregated into nubeculae. Hind femur inconspicu- 
ously cross-banded, hind tibia yellow-brown. Wing 
clear, swollen radiate veins black with a narrow black 
band on each side. Fastigium broader than long, even 
in male. Pronotum with median carina very low on 
metazona, a little elevated on pmzona, hind margin 
rectangulate. 

Body 25-28; tegmen 23-27; hind femur 13-13. 
Geographic range.-Rocky Mountains and northern Great 

Basin west to California. 
California records.-(Map 63) MONO CO.: The Hot 

Springs, 3 mi. S.S.E. Bridgeprt, Hot Springs Canyon, VIII-, 
12-62, 6600 f t  elevation (H. B. Leech, CAS). Above Ellery 
Lake, VIII-11-15, 9600 ft. elevation (M. J. D. White, ANSP). 

NEVADA CO.: Grass Valley, VIII4-48 (CDA). PLUMAS CO.: 
M t  Ingalls, X-12-61 (J. S. Buckett, UCD). 

Discussion-Califomia specimens conform more 
closely with the nominate subspecies than with A. 
carlinianus strepitus Rehn. 

Aerochoreufes rnaculatus (Scudder) 
new combination 
(Fig. 173, Map 63) 

Circofeffix maculafus Scudder, 1880, Sec. Rep. U.S. E n t  
Comm., App. 2: 26. No lectotype designation. 3 8 8 ,  sum- 
mit Sierra Nevada (probably vicinity Domer Pass). 

Circoteffix madatus, Scudder, 1900, Psyche, 9: 137. 
Gray, often with brown tints on the head and pro- 

notum, thickly mottled with black, outer face and 
upper paginae of hind femur with two black bands. 
Hind tibia yellow-brown Wing black, the apical third 
fuliginous in male, clear in female. Pronotum with 
hind margin obtuse to rectangular, median carina 
very little elevated on prozona. Cheeks and sides of 
thorax clothed with long, white hairs. 

Body 22-24; tegmen 21-25; hind femur 11-12. 
Geographic range.-Higher elevations of Sierra Nevada and 

San Bernardino Mountains of California 
California records.-(Map 63) ALPINE CO.: Winnemucca 

Lake, VII-30-59 (P. M. Marsh, UCD). Blue Lakes, VII- 
17-60 (C. G. Moore, UCD). Lake Alpine, VI-21-60 (R. 

10-24 (E. 0. Essig, CIS). Echo Lake, VI-17 to 25-55; VI- 
30-59; Vn-1 to 1548;  VII-6-60 (W. W. Middlehuff, CIS); 
VI-2M9, immatures (W. W. Middlekad, CIS); V I 1 1 3 4 2  
(P. H. b a u d ,  DCR). Fallen Leef Lake, VII-19-15 (E. C. 

FRESNO Co.: Heart Lake, IX-1-52, 10,500 f t  elevation (E. 
I. Schlinger, UCR). Kaiser Pass, VII-24-37 (A. T. McClay, 
UCD). Bubbs Creek Canyon, Kings River, VII-9-IO, 10,500 
ft. elevation (E. C. Van Dyke, ANSP). Huntington Lake, 
VII-23-19 (F. C. Clark, ANSP). INYO Co.: Mono Pass, 
VIII-13-57 (J. A. Powell 8s D. D. Linsdale). Near Mono 
Pass, VIII-9-59, 12,000 ft. elevation (C. D. MacNeill, DCR). 
Ruby Lake, Vnr-13-57, 11,250 f t  (D. D. Lhsdnle & J. A. 
Powell). Lone Pine Creek, VI-7-61, 10,250 f+ elevation 
(W. A. Foster). Upper meadows, Whitney Pass Trail, IX-6- 
19, 10,700 f t  elevation (Rahn b Hebard, ANSP). Lone Pine 
Leks Whitney Pass Trail, M A 1 9  (Rehn 8s Hebard, ANSP). 
Mono Pass, IX-6-60,12,000 f t  elevation (D. C. Rentz, DCR); 

Mono Pass, VIII-441 (D. C. Rentr, C. D. MacNeill h M. 
R. Lundgrm, CAS). Whitney P d ,  VII-2-61 (D. C. Rentz, 
CAS). Big Pine Crdr, VIII-20-20 (I. McCrackm, CAS). 
MADERA CO.: Shadow Lake, VIII-436 (G. 8a R. Bohart, 
CAS). MONO Co.: Ellery Lake, VII-28-50 (M. J. D. White, 
ANSP); IX-12-62 (J. T. Doyen, CIS). Sonora Pass, VIII- 
10-57 (R. R. Montanucci, CIS). Mammoth Lake, VII-11- 
58 (C. Cushner, DCR). Virginia Lakes, Ridge, VIII-1-4, 
11,000 ft elevation (J. D. Birchim 8s C. D. MacNeill, JDB). 
Mammoth Lake, VII-27-33 (G. (la R. Bohart, CAS). Moun- 
tains S.E. of Red Lake, VIII-16-62, 11,400 ft. elevation 
(H. B. Leech, CAS). MARIPOSA CO.: Yosernite Nat. Park, 

W. Thorp, DCR). EL Do- Co.: Upper Echo Lakq VII- 

Van .Dyke, CAS); VIII-19-15 (L. S. R~enbaum, ANSP). 

MI-12-64; VIII-22-65 (J. D. Birchim, JDB). North Of 
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Sentinel Dome, VIII-840 (E. R Helwig, ANSP). Glacier 
Point Rd., VIII-740 (E. R Hdwig, ANSP). Clouds’ Rmt, 
VIII-12- A. P. Morse (ex: Scudder). Yosemite, V-2231, 
3880-4000 f t  elevation (E. 0. Essig). Kerridc Madow, 
VII-28-34 (CIS). McCabe Lakes, VIII-3U9, 11,oOO f t  
elevation (R. L. Usinger). Boundary Hill, VII-7-54 (R. P. 
Allen, CDA). Tioga Pass, IX-7-59 (D. W. Price). 7 mi. N.E. 
Fish Camp, VII-6-46 (H. P. Chandler, CAS). PLACER CO.: 
Squaw Peak, VIII-3 1-10, 8500 ft elevation, summit, (ANSP). 
Lake Tahoe, August (CAS). Five Lakes Vallgr, foot of 
Squaw Peak, VIII-31-10, 7500 ft elevation (ANSP). Donner 
Pass, VII-31-59 (J. R. Helfer, CAS). SAN BERNARDINO CO.: 
San Bemardino Mts., M t  SM Gorgonio, VIII-20-15, 11,485 
ft .  elevation (J. Grinnell, ANSP). Near San Gorgonio Pmk, 
IX-9-15, 9,000 f t  elevation (J. W. Rich, ANSP). San 
Gorgonio Peak Summit, VIII-29-19, 11,200 f t  elevation 
(Rehn & Hebard, ANSP). TULARE CO.: Mineralking, VIII- 
15-56 (W. Simonds, CDA). Siberian Outpost, VII-31-15, 
9500 ft. elevation (CIS). TUOLUMNE Co.: Tuolumne Mea- 

1-50, 9650 f t  elevation (M. J. D. White); V I I I 4 4 8  (P. 
D. Hurd & J. W. MacSwak, CIS); VIII-10-57 (D. D. 
Linsdale). Blue Canyon, VIII-30-60 (P. D. Hud ,  J. W. 
MacSwain & A. S. Menke, CIS); VIII-1063 (C. A. Toschi, 
CIS). Sonora Peak, VIII-10-57 (J. A. Powell, CIS); V I I I 4  
59 (D. C. Rentz, DCR). Bannit‘s Juniper, VII-7-58 (W. H. 
Lange, UCD). Tuolumne Meadows, VIII-19-55 (J. W. 
MacSwain, CIS). Chipmunk Flat, VIII-9-60 (G. W. Col- 
liver). Sonora Pass, VII-18-61 (M. Luudgrea, DCR). 

do=, VU-13-15 (C. L. FOX, ANSP). Son- PMS, VIII- 

h o r a  Pass, VIII-14-62 (C. w. OBrieJll, CAS); VIII-649 
(D. C. R a e ,  CAS); VII-2662 (D. C. Rmtz ds C. D. 
MacNeill, CAS). 

Discusion-This interesting black-winged grass- 
hopper is commonly heard in the higher elevations of 
the Sierra Nevada and the San Bernardino Moun- 
tains. It frequents granitic slopes and its loud raffling- 
type stridulation is startling at first to the unsuspect- 
ing hiker since the grasshopper‘s sound is not greatly 
unlike that of a rattlesnake. Males can be seen hover- 
ing for short periods in stridulation above resting 
females. 

In ejecting this species from Circotettix in 1921, 
Rehn suggested no alternate placement The closest 
affinities of this insect are certainly with Aeroc?wre- 
ufes but more refined taxonomy may require the 
definition of a new genus for m d a t u s .  

Aemhoreutes stenornetopus 
Strohecker and Buxton 

(&P 63) 

Aerochoreutes stenornetopus Strohecker b Buxton, 1963, Pan- 
Pac. Ent, 39:261, Figs. 1, 2. Holotype &, Telephone Camp- 
grounds, Glenn Co., Cali. 

Gray, tegmen with fuscous spots aggregated into 
faint bands. Wing yellow, the radiate anal veins yel- 

low basad, dark distad, apex clear, middle of costal 
area with a small dusky cloud. Hind tibia yellow. 
Fastigium longer than wide in male, but little wider 
than long in female. Pmnotum with hind margin 
acuteangulate, median carina about as in A. cadi- 
nianaus. 

Geographic range.--Califomia. 

California records.-(Map 63) GLENN CO.: Plaskett Mea- 
dows, IX-14-60 (G. M. Buxton, CDA). 3 mi. W. Plaskett 
Meadows Station, VIII-1-62 (G. M. Buxton, CDA). Tele- 
phone Campground, VIII-20-58 (P. H. Amaud & H. H. 
Keifer, CDA). 4 mi. W. Plaskett Meadows Station, X-1064, 
6400 ft. elevation (D. C. & K. A. Rentz, DCR) toptypes. 
MEND~CINO CO.: 3.5 mi. N. Black Butte Mts., VIII-27-53 
(F. L. Blanc, CDA). TRINITY 0.: Cold Springs, S. Fork Mt. 
IX-18-62 (F. L. Blanc & G. M. Buxton, CDA). 

Map 63. California distribution of: A, Aerochoreutes carlin- 
ianua (Thomas); 0 ,  Aemcfroreutee maarlatuti (Scudder); 
I, Ae-tes stenornetopua Strohecker and BuxrOn. 

Discussiorr-The statements by Stmhecker and 
Buxton (1963:263) concerning the similarity of the 
stridulatory habits of this species and the sympatric 
Circotettix undulafus thalassinus are incorrect A. 
sfemmefopus possesses a buzzing type of stridulation 
not greatly unlike that of A. maculafus, and does not 
“snap at irregular intervals” as was stated. It flies 
rather close to the ground seldom exceeding ten to 
twenty feet, another feature in which it differs from 
the higher flying Circotettix. 
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Genus Agymnastus Scudder, 1897 
(For key to species see Xanthippus, page 128) 

Agymnastus ingens (Scudder) 
(Fig. vl; Map 64) 

~ P N S  ingens Scudder, 1877, Proc. Boaton Soc. Nat  Hist, 
19:32. Type 9 ,  Sauzalito (sic), Calif. ( M a ) .  

xanthippus.. ingens, ! h u m ,  1884, Mem. Soc. Genh% 28:93. 
Xantbippus vitellinus Saws- 1884, Psyche, 6:90. 
tigymnastus ingem, scudder, 1897, Can. Ent 29:75. 
Hippiscus (Xanthippus) audeWu8 scuddar, 1892, psyche, 

6:362. 
Hippiscus (Xanthippus) &*&nosua Scudder, 1892, op. &t, 

p. 363. 

Dark brown, tegmina oftea with pale dorsal Stripe, 
inner face and lower sulcus of hind femur blue-black, 
hind tibiae usually coral re& Pronatum rough, hind 
margin acute (male), rectangular to obtuse (female). 
Antennae short and stout 

Females of the many populations including M t  
Hamilton, Marin County, and Lake County are obese 
with short tegmina; elsewhere females mnform more 
closely to the normal robustness of the group but are 
usually broader through the thorax than are the spe- 
cies here referred to Xanthippus. Males may closely 
resemble X. dthulus but are separable by the bright 
red hind tibiae. The dorsal edge of the epiphallic lophi 
is straight in ingens, rather deeply emarginate in 
calthulus. 
Body 24-38; tegmen 24-20,30; hind femur 13-19. 

Geographic range.-Caliiomia. 
California recods.-(Map 64) BuTTlr Co.: Jarboe Pass, 

V-12-49 (J. W. MacSwain). Oroville, VII-20-28 (H. H. Kei- 

22-37 (G. Spurlock). CONTRA COSTA CO.: M t  Diablo, VI- 
11-61 (W. E. Fergusan). EL Do- CO.: Snawlme Camp, 

fer, CAS). CALAVERAS CO.: Camp Wolfboro, V-28-39; VII- 

VI-24-48 (D. Carter); VI-2048 (J. W. MacSWain); VI- 
25-48 (R. C. Bynu).  FRESNO Co.: - IV-29-22 
(E. C. Van Dyke, CAS). Mercy Hot Springs, VIII-26-62 <D. 
C. Rentz h E. W. Kirschbaum, CAS). GLB" CO.: 25 mi E. 
Covelo, VI-28-61 (D. C. Rena, DCR). 1 mi. W. Low Gap, 
VII-16-61 (D. C. Ran-, CAS). 4 mi W. Plaskedt 
Meadows, VI-2842 (J. R. Helfer, CAS). HUMB~LDT Co.: 
Willow Creek, W-19-29 (E. C. Van Dyke, CAS). KgRN Co.: 
Tehacbapi, VII-6-28 (T. Craig, CAS). W CO.: IV-30-62 
(J. T. Doyem, CIS). Clear Lake, V-25-41, V-2441 (K. 
Frick, CIS). Kd~eyviUei V-239. Hobergq V-2-1 (K. 
Frick, CIS). M i d d l m ,  V-14-40 (K. Frick, CIS). And=- 
son Springs, IV4-59 (J. S. wlclrent, CAS). mrn CO.: Mt 
Tamalpais, VI-9-11 (C. P. Gooding, ANSF); V-1056 (F. 
X. Williams, CAS). Cypress Ridge, XII-1859, 3rd instnr, 
V-14-60 (D. C. Rmtz, DCR); V-21-62 (C. D. MacNeiIl, 
DCR); IV-19-30, IV-30-22 (E. C. V m  Dyke, CAS); IV- 
19-30 (E. P. Van DUE-, CAS). Fairfax, V-11-19 (E. P. 
Van Duzee, CAS). Ross, IV-28-18 (E. P. Van Duzee, CAS). 
Muir Woods, V-21-16 (E. P. Van Duree, CAS). Ih6uupoSA 

Co.: Sand Flat, Yosemibe Nat  Park, VI-7-30, 5500 f t  eleva- 
tion (E. 0. Essig). m M ) c I N O  Co.: uldah, IV-1885 (ex: 
Scudder). Bonneville Grade, VI-10-59 (D. C. Rentz, DCR). 
Yorkville, VI-29-59 (J. R. Helfer, CAS). NAPA CO.: (a: 
Scudder). Montidlo, N-28-36. NEVADA CO.: Sagehen Creek, 
VI1-5-62 (C. A. Toschi); VI-27-64 (M. J. Tauber h C. A. 
Toschi). PLACER Co.: June (ex: &udder). PLUMAS CO.: 
Meadow Valley, VI-12-24, 3500-4000 f t  elevation (W. H. 
Nelson). M t  Ingalls (I. LeRk-). Cheater, VI-23 to 30- 
48; VI-1044 (D. J. & J. N. Knull, CIS). SANTA CLARA Co.: 
M t  Hamilton, V-25, VI-9-22 (E. 0. Essig & S. E. Flanders); 

SHASTA CO.: Hat Creek, V I 4 4 8  (C. W. Anderson); VI- 

Viola, V-2041. Fall River Mills, VII-11-23. Lassen N. P., 

Lindeg). Lake Eiler, VII-9-47 (C. A. Haason). Lake Brit- 
ton, VI-29-47 (T. F. Leigh). s- Co.: Packer Creek, 
V-2849 (R M. Bohart, UCD). S*uoyou Co.: Medicine 
Labe, yI-10-51 (R, W1 Harper). Sow0 Co.: Valley 
Falls, IV-2741 (K. Frick, US) .  SONOMA Co.: Eldridge, 
M t  Hood, V-2-17 (J. A. Kusche, ANSP). Cloverdale, VI- 
12-59 (J. R Helfer, CAS). - Co.: 35 mi. W. Orland, 
V-13-61 (D. R Miller). Mineral, VI-25-48 (I). J. h J. 

McClay, UCD). Carrville, June (F. E. Blaisdell, CAS). North 
Fork, VI-7-33 (R. P. Allen, CAS). TuuRla CO.: Dinuba, 

to VII-1-51 (E G. Liisley, A. T. McClay, J. W. MacSwain, 
D. P. Lawler & S. M. Kappos, CIS, UCD). Yom CO.: Davis, 

VI-9, 20-22 J. Miman);  V-27-61 (D. C. R-tz, DCR). 

17-48, W-7-48 (L. G. Smith); VI-2055 (R D. Bmwnm - g). 

VII-9-23 (F. H. Wym~re). Shingletown, VI-5-41 (E. G. 

N. Icnull, U S ) .  Co.: %de creek, V-2&49 (A T. 

VIII-2-57 (R. E. Rice). TUOLUMNE Co.: S-W-, VI-22 

VI-10-59 (J. R. €€Mer, CAS). 

Map 64. Californi~ distribution of A&mn&s ingens Scudder. 

DiscussiovThe robust female resembles a pebble 
or a lump of soil and is reluctant to move. The coastal 
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ones do not fly, but the Sierran ones do. They are 
usually found as localized populations on hillsides 
with short grass and exposed soil. 

Genus Anwnia Scudder, 1876 
Anconia integra Scudder 

(Map 65) 

Anconia integra Scudder, 1876, Ann. Rept. Chief Eng., App. 
JJ:514. No lectotype designation. 8 ,  0 “Mojave Desert, 
Southern California” (MCZ? ). 

Anconia grisea Bruner, 1906, Biol. Cent-Amer. Orth., 2: 186. 

Elongate, head very small, thorax stout especially 
in female. Pmnotum with hind margin obtusely sub- 
angulate, carinae obsolete but lateral ones obtuse on 
metazona. Whitish to pale green, usually mottled 
with brown or olivacms on tegmina, but sometim- 
plain. Upper paginae of hind femur with two black 
spots, hind tibia yellow. Wing entirely clear. 
Body 22-23; tegmen 23-34; hind femur 12-18. 

Geographic range.-Westem Nevada and eastem California, 
south to desert regions of California, Arizona and Mexico. 
California records.-(Map 65) IMPERIAL CO.: Palo Verde, 

VIII-17-46 (W. F. Barr). Obsidian Butte, 111-26-59 (C. A. 
Toschi, CIS). 3 mi. S. Palo Verde, IV-8, 9-63 (P. D. Hurd & 
J. A. Powell, CIS). Salton Sea, I V 4 5 8  (C. A. Toschi, CIS). 
Kane Springs, 75 ft. below sea level, IX-17-22 (Rehn & 
Hebard, ANSP). Colorado Desert, X-1-10, 130 ft. elevation. 
Salton Sea, VII-20-40 (E. R. Helwig, ANSP). Calexico, 
VIII-11-14 (J. C. Bradley, ANSP). Coyote Wells, IX-16-22, 
270 f t  elevation (Rehn & Hebard, ANSP). El Centro, VIII- 
25-31 (E. R. Tikham, ANSP). INYO Co.: 9 mi N. Shoshone, 
V-560 (J. W. MacSwain, CIS). Furnace Creek, Death 
Valley, IV-1-51 (E. G. Linsley & P. D. Hurd, CIS); III- 
29-53 (J. W. MacSwain, CIS). 3 mi. S. Olancha, VIII-648 
(J. W. MacSwain, CIS). Bennet‘s Well, 111-3052 (A. E. 
Michelbacher, CIS). Shoshone, IV-2-51 (P. D. Hurd, CIS); 
IV-11-60 (J. R Helfer, CAS). Kder,  IV-2853 (R. 0. 

(R. P. Allen, CDA). Searles Valley, VI-6-56 (J. M. Burns, 
CIS). Keeler. VII-6-14 (Wickham, ANSP). Death Valley, 
IX-8-24, 2037 ft elevation (M. Hebard, ANSP); IV-1926 
(J. B. Gunner, CAS); gradual slope opposite Boundary Can- 
yon, VIII-16-19, see level (M. Hebard, ANSP); near Bound- 
ary Canyon, VIII-16-19. 150 ft below sea level (Rehn & 
Hebard, ANSP); Salt Well, foot of Emigrant Wash, VIII- 
14-19, 20 f t  below sea level (Rehn & Hebard, ANSP). 
Acme, VIII-8-19 (ANSP). 3 mi. E. Jndepemdemq VI1-27- 
64 (J. D. Birchim, JDB). 5 mi. N. Lone Pine, VII-7-64 
(J. D. Birchim, JDB). 4 mi. N. Lone Pine, V-27-54 (J. 
Rehn, ANSP). Owen’s Lake, VII-14-64 (J. D. Birchim, 
JDB). Wild Rose Canyon, IX-8-22, 5500 ft elevation (M. 
Hebard, ANSP). Panamint Valley, opposite Hall Canyon, 
IX-6-22, 1500 f t  elevation (ANSP); Ballanat, IX-8-22, 
1067 f t  elevation (ANSP); IX-6-22, 1067 ft elevatia 
(Rehn 8s Hebard, ANSP). Goodale Creek, N. of Lone Pine, 
IV-3-53 (H. B. Leech, CAS). Sand dunes near Stovepipe 
Wells, IV-2- (CAS).  3 mi. E. Big Pin% VII-21-64 (D. C. 
& K. A. Rentz, DCR). Kearsarge Station. VII-S-65 (J. D. 
Birchii, JDB). Tecopa, VIII-8-19 (M. Hebard, ANSP). 

Schuster h G. A. Marsh, UCD). 15 mi. N. Ballarat, IV-7-61 

KERN Co.: McKittrick, V-5-41 (K. Frick, CIS). 10 mi. 
N.E. Ford City, V 4 5 4  (J. Rehn, ANSP). Mojave, IX-15- 
10, 2750 ft .  elevation (ANSP). Bakersfield, IX-15-10 
(ANSP). RIVERSIDE Co.: Indio, VII-29- (Rehn & Hebard, 
ANSP); IX-17-22, 150 f t  elevation (Rehn & Hebard, 
ANSP); VII-29-07, 26 ft. below see level (ANSP); VI-28- 
37 (A. T. McClay, UCD); X-15-57 (R. P. Allen, CDA); 
IV-5-51 (P. D. Hurd, CIS); IV-14-61 (J. R. Helfer, CAS); 
Salton Depression, VII-29-07, 26 ft .  below sea level, all 
labeled as topotypes. Salton Sea, VII-22-52 (J. K. Hater) ;  
11-17-51 (W. D. Murray); V-3-52 (H. M. Graham). Deep 
Canyon, Palm Desert, 111-2048 (D. M. Newell, CIS). Ripley, 
IV4-51 (E. G. Linsley, CIS). Coachella, 111-25-33 (C. D. 
Duncan, CIS); V-24-28 (E. C. Van Dyke, CAS). Rancho 
Mirage, VII-21-52 (R. L. Anderson). Oasis, IX-17-22, 186 
ft bedow sea level (Rehn & Hebard, ANSP). 1 to 3 mi. S. 
Oasis, near the Riverside and Imperial County lie, IV-1142, 
100 ft. below sea level (H. R. Roberts, ANSP). Palm Springs 

2P-10, 800 ft elevation (ANSP). Thermal, VIII-17-27, 100 
f t  below sea l e d .  SAN BRRNARDINO Co.: Barstow, IV-7-42 
(H. R. Roberts, ANSP); VIII-7-19 (Rehn h Hebard, ANSP). 
Mt. Aston, E. of Barstow, IV-7-42, 2000 f t  elevation (H. R. 
Roberts, ANSP). Needles, XI-27-21 (J. A. Kusche, CAS); 
V I 1 1 4 1 9  (Rehn & Hebard, ANSP). Cottonwood, IX-9 
(Rehn & Hebard, ANSP). Cottonwood Station, IX-9-07, 
2774 ft elevation (ANSP). Kelso, VIII-12 (Rehn (la Hebard, 
ANSP); VIII-12-07, 2018 f t  elevation (ANSP). Cronise 
Valley, IV-29-56 (M. Wasbauer & P. D. Hurd, CIS). Yenno, 
IV-28-49 (E. G. Linsley, J. W. MacSwain & R. E. Smith, 
CIS); V-2340 (G. E. Bohart, CAS). Goldstone Lake, IV- 
25-53 (R. 0. Schuster, UCD). Victorville, V-1-53 (R. 0. 
Schuster & G. A. Marsh, UCD). Baker, IV-16-64 (R. L. 
Langston, CIS); IV-5-63 (C. W. O’Brien, CAS). 5 mi. 

to Palm Canyon, I2-29-10, 500 ft de~atim (ANSP); IX- 

I + A A A :- b ,:* ,. ,D -I.& ,? I 

Map 65. California distribution of Anconia integra Scudder. 
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N. Baker, III-29-53 (J. W. MacSWain, CIS). 10 mi. NE. 
Earp, VIII-16-63 (C. A. Toschi, CIS). Bagdad, VIII-6-19 

elevation (Rebn 8s Hebard, ANSP). Tmna, X-5-22, 1700 
ft elewation (Rehn & Hebard, ANSP); 1x4-22, 1800 
f t  elevation (Rehn b Hebard, ANSP). Silver W e ,  Vm- 
8-19 (M. Hebard, ANSP). Amby, VIII-9-59 (J. R Heifer, 
DCR). Hopeville, VI-23-46 (E. C. Van Dyke, CAS). SAN 
DIEGO Co.: Borrego, V-3-56 (B. J. Adelsm); X-1-0 (H. 
H. Keifer, CDA); V-1-52 (P. D. Hurd b G. A. -h, Urn); 
IV-25-54, in Croton californi- (P. I). Hurd, CIS); IV- 
26, 27-54 (J. G. R o ~ ) ;  X-24-55 (M. S. Washum, CIS). 
San Felipe Creek, V-349 (H. W. Cxamer, Jr., CIS); V I E  
4-29 (P. W. Oman, ANSP). Anea-Borrego Pah, Clark Drp 
Lake, III-23-59 (D. C. Rmtz, DCR). 

Discussion-This common inhabitant of the % 
noran Desert is one of the most ubiquitous grasshop- 
pers present It flushes readily usually coming to rest 
on creosote bush where it may be easily collected. 

Several color phases exist, the commonest of which 
is a dull gray. A brilliant green form is rather strik- 
ing when seea in life but this fades shortly after 
death. The least abundant color phase is a brownish 
one with whitish spots on the tegmina. 

(Rehn & Hebard, ANSP). Newberry, IX-9-24, 1831 ft 

Genus Arphia Stal, 1873 

A critical review of the many specific names which 
have been combined with Arphia is needed. 

KEY TO THE CALIFORNIA SPECIES AND 
SUBSPECIES OF ARPHIA 

Frontal costa very little narrowed above, its junc- 
tion with fastigium broad; cheeks tumid, the 
head but little narrower than metathorax; Wing 
scarlet with wide black band which Often covers 
entire apem . . pseudonietana (Thomas) (p. 90) 

Frontal costa considerably narrawed above, its junc- 
tion with fastigium narrowly tnmcate to acute; 
cheeks rether flat, head narmwa than meta- 
thorax; wing yeIlow or orange, rady pink, the 
black band narrow and often not reaching front 
m a r g i n . . . . . . . . . . . . . . .  2 

Wing ydlow . aomperaa behremi Saussum (p. 88) 
Wing orange or pink . . . . . . . . .  3 

Frontal costa acutely narrowed to €astigium . . 
conspersa r m n a  R h  (p. 89) 

Frontal costa truncate at fastigium . . . .  
consperm wmpena Scudder (p. 87) 

Arphia wnspersa wnspersa Scudder 
(Map 66) 

Arphia wmwrsa  Scudder, 1875, Proc. Eostrm Soc. Nat Hist, 

Arphia frigida Sadder, 1875, Rep. GeoL Res. 49th Par., App. 

Arphia arcta Scudder, 1876, Bull. US. G e d  Surv. Tear, 2:263. 
Arphia teporata Scuddec, 1876, Ann. Rep. Chief Eng., p. 508. 

17:514. Type Locality, Dallas, Tez 

D, p. 344. 

Arphia uuwlfa Rehn, 1904, Proc. Acad. Nat. Sci. Phila., p. 564. 
Arphia pdcbripennia Bruner, 1905, Biol. Centr.-her., Orth., 

2:131. 
Arphia consperw, Heberd, 1937, Trans. h e r .  Ent h, 

63:361. 
Frontal costa abruptly narrowed above antennae, 

truncate at  fastigium, where it is usually bifoveolate 
or with a median carina. Fastigium longer than broad 
in male; about as long as wide in female. Hind femur 
unusually stout for the genus, usually less than 3.5 
times as long as its greatest width. Wings polychro- 
matic over much of the wide range of the species, 
yellow, orange, or various shades of red. 

In California typical conspersa is k n m  from 
northern Del Norte County and Oweas Valley in 
Inyo County. Through Kern and San Bernardino 
counties its seems to grade into southem populations 
having the characters of ramona, that is, fastigium in 
profile subhorizontal, frontal costa acutely narrowed 
above. Occasional southern specimens, however, have 
the frontal costa much as in typical conspersa 

In Tulare County on the western side of the Sierra 
ramona apparently intergrades with behrensi; speci- 
mens from Johnsdale and Posey are intermediate. In 
the coastal region specimens assignable to ramona 
have been taken as far north as San Joaquin (Hos- 
pital Canyon) and Contra Costa (Mt  Diablo) coun- 
ties, while material identifiable as behrensi has been 
collected at  Pinnacles Naticmal Monument in San 
Benito County. In this area of overlap the form 
named kFbelei by Bruner occurs; its intermediate 
characters suggest hybridization between ramona and 
behrensi. Northward behrensi occurs over the state, 
maintaining its identity into Siskiyou and Modoc 
counties and Washoe County, Nevada. 

It appears, from these observations, that behrensi 
is an old race of conspersa, differentiated in Califor- 
nia and probably isolated during pluvial periods, and 
is now in the process of integration with genetic com- 
plexes evolved in the southern Rocky Mountain and 
high plains. The pink-winged phase, which in Cali- 
fornia is known only from Inyo County (except for  
Bmer's pulchripennis from the "vicinity of Los An- 
geles"), seems to be the most recent genome, accu- 
mulated in the southern high plains and spreading 
centrifugally. It is distributed from Texas to eastern 
Arizona, northward to southern Alberta and Idaho 
and in Nevada at least as far west as Fallon. From 
Nevada it has entered California via Owens Valley. 

According to the ideas expressed, the name 
behrensi would be given trinomial status and the 
name rmona  suppressed as representing interme- 
diates but this matter is worth much more study. 
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Our arrangement may be of provisional usefulness 
until a thorough revision of Arphia becomes available. 

Body 2 1-28; tegmen 2 1.5-24; hind femur 11.5-14. 

Geographic range;--lllaska to eastern Texas and Mexico. 
California reamis.-(Map 66) DEL NO- CO.: N.E. 

corner, 1 x 4 4 0  (T. R Haig, CDA). Crescent City, Madrone 
Forest Camp, VI-1937 (CDA). INYO Co.: Olancha, VI-2648 
(K. Frick, CIS). Whitney Portal, WI-6-48 (P. D. Hurd lk 
J. W. MacSwain, CIS). Lone Pine Creelc, W-7-61, 10,250 
f t  elevation (J. S. Buckett, UCD); W-W3 (CIS). 7 mi. 
N. Parcher's Camp, V I 3 0 6 1  (W. A. Foster, CIS). Big Pme, 
VIII-24-60 (T. H. Gantenbein [wing pink] UCD). 6 mi. W. 
Big Pine, VI-20-62 (W. H. Lange [wing pink], UCD). 
Mazwrka Canyon, VII-2-53 (W. D. M U l a n  [wing pink], 
UCD). Westgard Pass, VII-26-62, 7200 f t  elevation (D. C. 

f t  elevation, on volcanic slopes (wiug pink, ANSP). 
Rmtz, DCR). SAN BERNARDINO (3.: Lyon~, IX-1-09. 3000 

Map 66. California distribution of Arphia wnapema wmpersa 
Scuddes. 

Arphia conspersa behrensi Saussure 
(Map 67) 

Arphia behrensi Saussure, 1884, Prodome Oedip. pp. 66, 71. 
No lectotype designation. 6 6 I ? 9, Calif. (Geneva, Swit- 
zerland? ) 

Arphia behrensi, Bruner, 1905, Biol. Centr.-Amer., Orth., 2: 134. 
Arphia Roebelei Bnmer, 1905, op. cit,  p. 133. 

Dark brown, tegmina usually with pale anal stripe; 
hind tibiae blue. Wing pale to deep yellow, with 
orange tint in some specimens from Tulare County, 
the yellow area along costa very narrow. In the form 

named koebelei by Bruner the yellow costal area is 
rather broad and extends into the apical third of the 
wing. 

Intermediate specimens occur. 
Body 19-30; tegmen 22-30; hind femur 12-15. 

Geographic ran&.-Califomia. 
cdifornia rewfds.-(Map 67) ALAMEDA Co.: Berkaqr, 

VII-20-30. Oakland, IV-lUO (W. C. Beatinck, CIS). 
ALPINE Co.: Hope Valley, VII-9-48 (J. W. MacSwain Q 

48 (K. W. Tucker, R A. Smith & V. M. Stem, CIS); VII- 
22-55 (E. E. Gilbert b N. A. Walker, CIS). A-R Co.: 

57 (S. M. Fidel, UCD). BUTTE Co.: Jarboe Pasq V-1249 
(J. W. MacSwain, CIS); V-12-49 (P. D. Hurd, CIS). 
Richardson Springs, V-11-44 (E. C. Van Dyke, CAS). Om- 
ville, 111-13-28 (H. H. Keifec, CAS). Yankee Hill, III-20- 

(J. R. Helfer, CAS). CONTRA COSTA Co.: Mt. Diablo, IV- 
22-34; IV-18-37 (A. T. McClay, UCD). EL Dorum, Co.: 
Fallen Leaf Lake, VI-13-30 (A. T. McClay, UCD). Angora 
Peak, VII-11-15 (CIS). Snowline Camp, VI-20 to 27-48 
(J. W. MacSwain, CIS) ; VI-2 148  (D. Carter, CIS) ; VI-20- 

L. W. Quab, CIS); VII-1848 (S. A Shm, CIS); VIII-18- 

Volcano, V-5-57 (R M. Bow, UCD). Upper Lek- IV-1% 

28 (H. H. Keifer, CAS). CALAVERAS Co.: AVT, V-1-60 

48 (S. A. Sher, CIS). Echo 
Lake, VI-21-48 (R. C. Byn~m, CIS). 3 mi. S. -0, VI- 

(P. D. Hurd, CIS); VI-2148 

23-48 (J. W. MacSwain, CIS). Pollock Pines, VI-27-48 
(S. A. Shea, CIS). Placeaville, IV-21-55 (D. J. Burdick, 
CIS); V-20-13 (E. 0. Essii, ANSP). Strawberry Valley, 
WI-13-12 (E. C. Van Dyke, CAS). FRESNO Co.: Paradise 
Valley, Kings River, VII-15-10, 7000 ft. elevation (E. C. 
Van Dyke, ANSP). Panoche Canyon, IV-29-22 (E. C. Van 
Dyke, CAS). Wood Creek, VII-22-10 (E. C. Van Dyke, 
CAS). GLENN Co.: 8.5 mi. S.W. Elk Creek (R. M. Brown, 
CAS). HUMFJOLDT Co.: Ft. h a r d ,  V-22 to 27-35 (E. 0. 
Essig Q P. Schultea, CIS). LAKE Co.: Clear Lake, V-23 to 
25-41 (K. Frick. CIS). Middletown, V-1240 (K. Frick, 
CIS). Andeasan Sprinpr, IV-21-59 (J. S. Buckett, CAS). 
Lower Lake, V-25-59 (T. R. Haig, CDA). Upper Lake, 
V-17-22 (E. P. Van Duzee, CAS). Middlawn, V-2949 
(H. B. Leech, CAS). MADERA Co.: Bass Lake, V-447 (H. 

more, CIS). Phoenix Lake, V-23-57 (J. A. Powell, CIS). 
Alpine Lake, IV-25-58 (J. A. Powell, CIS). Inverness, IV- 
30-60 (C. A. Toschi, CIS). Lake Lagunitas, IV-2-59 (C. A. 
Toschi, CIS); IV-22-16 (E. C. Vzn Dyke, CAS); V-15-59, 
IV-19-58, 11-24-61 (D. C. Rente, DCR). M t  Tamalpais, 
IV-13-17 (F. E. Blaisdell, CAS) .  Cypress Ridge, IV-2-22 
(E. C. Van Dyke, CAS); 111-30-21 (J- 0. Martin, CAS); 
113040, IV-8-61, XII-20-59 (last instars) (D. C. Rentz, 
DCR). Ross, III-31-18 (E. P. Van b e e ,  CAS). Mill Valley, 

CAS); IV-17-49 (R. Leech, CAS). Fairfax, V-9-20, V-ll- 
19 (E. P. Van Duzee, CAS) .  2 mi. S.W. Fairfax, near Meadow 
Club, N-7-61 (D. C. Rentz, CAS). Vicinity of Phoenix Lake, 
V-3-62 (D. C. Remtz, CAS).  Novato, VI-12-63, 11-10-63 

Nun-cher, CIS). Yoaemite N a t  Park, V-25-38 (N. A. 
Olson, CIS); V-17 to 31-38 (N. F. Hardman, CIS); VII- 
17-46 (R. L. Usinger, CIS). Miami Ranger Station, V-2342 

Yosemite Valley, V-22-21 (E. C. Van Dyke, CAS). Yosemite, 
VI-26-28 (E. 0. b i g ,  ANSP); V-16-21 (E. C. Van Dyke, 

H. Welsh, CIS). MARIN Co.: ROSS, IV-16-24 (F. H. Wy- 

111-15-25 (H. H. Keifer, CAS); IV-8 (F. X. Williams, 

(D. C. R-tz, CAS). MAFZPOSA CO.: VI-10-14 (F. W. 

(E. G. Linslq, CIS); V-16, 23, 26-42 (C. K m e t t ,  CIS). 
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ANSP). Mirror Lake, V-25-15 (J. W. Rich, ANSP). MENW- 
UNO CO.: Ryan C d ,  IX-3S-57 (immature); IV-17-38 
(N. F. Hardman, CIS); III-8-54 (P. D. Hurd, CIS). North 

1 d. A ,. u Y ,. I. u - " . e  

Map 67. California distribution of Arphia wmperaa behrensi 
Saussure. 

Fork (R. P. Allen, CAS). Yorkville, IV-27-28 (E. P. van 
Duzee, CAS). Will-, II-13-59 (J. R. Helfer, CAS). Mendo- 
cino, V-4-63 (D. C. Rentz, CAS); V-1249, I I I 4 5 9  (J. R. 

CO.: VI-7-39, 4500 f t  elevation (K. D. Snyder, CIS). Jess 
Valley, VI-14-51 (H. H. Keifer, CDA). NAPA Co.: Calistoga, 
111-8-34 (CIS). M t  S t  Helena, 111-12-32 (CIS). Mt 

Helfa, CAS). G l m ~ ~ e ,  V-1-60 (J. R Helf-, CAS). MODOC 

V e e d ~ ,  IV-647  (C. W. Andwon, CIS). Cann M e ,  IV- 
2 0 5 2  (W. W. Middlleka~S, CIS). Samuel Springs, V-9 to 
1 3 4 6  (R. M. Bohert, UCD); IV-28-56 (C. G. M- 
CIS). Putah Canyon, IV-1-59 (C. G. Moore, CIS). Woodm 
Valley, I V 4 7  (J. A. Powell, CIS); IV-12-31 (E. C. Van 
Dyke, CAS). NEVADA Co.: Sagehen Creek, VI-25-54 (R. H. 
Goodwin h R M. Bohart, UCD); VI-1-4 (J. A. P o d l ,  
CIS). Nevada City, IV-28-50 (R T. Martin, CIS); IV-29- 

M. Evans, CIS). Auburn, V-9-59 (T. H. Gantanbein, CIS); 
IV-5-57 (T. D. Parker, UCD). Penryn, IV-9-30. Camehn 

54 (J. T. BrooLs, UCD). PLACER Co.: WEX, V-2-2 (E. 

Bay, VI-24-64 
V I 4 1 5  
20-61 

(D. F. VeirS, DUX). Lake Tahoe, An@-, 
(E. C. Van Dyb CAS). 2 mi. W. Loomis, VI- 

(D. C. Rentz, CAS). PLUMAS CO.: Blairsdea, V-29- 
62 (J. S. Buckett, UCD). Quincy, VI-21 to 25-49 (J. W. 
MacSwain, P. D. Hurd h C L Smith, CIS). Slnrrie, IV-14- 
60 (A. Forbes, CDA). S m  B~lvrro Co.: Pinnacles Na t  Mon, 
IV-24-48 (J. W. MacSwain, CIS). SANTA CXARA 03.: Pa10 

Pollard, CIS). Santa Cru,  VI-7-36 (A. T. McClay, UCD). 
Glenwood, V I 4 4 0  (P. H. Amaud, DCR). SHAS~'A Co.: 
Lassen Nat  Park, VII-9-23 (F. H. Wymore, CIS). Caste&, 

Alto, VI-7-22. SANTA CRUZ CO.: Alme, V-12-46 (G. 

IV-2546 (G. Pollard, CIS). Ingot, VI-23-48 (L. C. Smith, 
CIS). Hat Creek, VI-141 (P. D. Hurd, CIS). Shingletown, 
V-22 to VL2-41 (C. D. Michener Ba C. W. Anderson, CIS). 
Bumey, VI-22-48 (L. G. Smith, CIS). SIERRA Co.: Grass 
Valley, IV-16-58 (L. Johns, CDA). S m U  CO.: Yreka, 
V-10-32 (E. 0. Essig, CIS). Eden, V-1132 (S. Lockwood, 
CIS). Dunsmuir, IV-27-58 (C. I+ Rothman, DCR). Shasta 
City, VI-20-29 (C. C. Wilson, DA). SOLANO CO.: Lake Curry, 

(K Frick, CIS). SONOMA Co.: Glen Ellen, VI-18-37 (A. T. 
McClay, UCD). 4 mi. W. Plantation, IV-657 (D. Burdick, 

V-14-60 (T. K. Gantenbein, CIS). Monticello, V-1858 
(B. N. Chamotis, CIS). K Q ~ ,  111-26-38 (E. C. Johnston, 
CAS).  Glen Ellen, 111-9-12 (J. A. Kusche, CAS). Pine Flat 
Rd, IV4-64  (D. C. h K. A. Rem&, CAS). Cloverdale, V- 
15-59 (J. R Helfer, CAS). Eldridge, Spreckles M t ,  I V 4  
17 (3. A. Kusche, CAS). 4 mi. W. Kenwood, VI-17-61 (D. 
C. RentE, DCR). TRINITY Co.: Carrville, VI-9-34 (R. Ik 

IV-13-50 (J. N. Simons, CIS). Gl- VaiIey Falls, IV-21-41 

CIS). Geyserville, IV-25-57 (R. P. Allen, CIS). K ~ w o o ~ ,  

G. Bohart, CAS). TUURE CO.: Sequoia Nut Park, V-24 to 
VI-11-29, VI-1237 (A. T. McClay, UCD); VI-20-47 (W. 
D. Murray, CIS). Kaweah River, N. Fork, V-1648 (W. D. 
Murray, CIS). 2 mi. N. E. Posey, V-14-63 (J. A. Powell, 

King, VIII-1-23 (C. L. Fox, CAS). Sequoia Na t  Park, Para- 
dise Valley, V-22-29, 4OOO ft elevation (E. C. Van Dyke, 

Swain, CIS); VIL23-61 (C. A. Downing, CIS). Ackerson 
Meadow, 3 mi. S. Mather, VI-11-60 (D. C. Rentz, DCR.) 
N. Fork Tudumne River. 3 mi, N.E. Tuolumne City, III- 
31-61, V-1-61 (C D. MacNedl1 & M. R Lundgren, DCR). 
YOLO Co.: Rumsey, IV-11-57 (C. G. Moore & R. H. James, 

DCR). 

CIS). J~hnsdalq IV-27-64 CW. T~mer, CIS). Mined 

CAS). TuoLUMNB Co.: S~TUW-, VI-1841 (J. W. Mae- 

UCD), 5 mi. E. Mmticdlo Pam, V-21-61 (D. C. Rentz, 

Arphia conspersa ramona Rehn 
(Map 68) 

Arphia r-na Rehn, 1902, Can. Eat ,  34:142. Lectotype 8 ,  
San Diego, Calif., dmignated by Rehn h Hebard, 1912 
(ANSP). 
Brown, usually dark, tegmina often with pale anal 

(dorsal) stripe. Hind tibiae deep blue. Wing orange. 
Body 21-35; tegmen 23-22; hind femur 14-20. 

Geographic r a n g e . a o m i e  
California remrds.-(Map 68) ALAMBDA Co.: Cedar Ridge, 

V-3-31 (E. C. Van Dyke, CAS). C o r n  COSTA Co.: M t  
DiaMo, IV-4-50 (R. S. Beal, CIS); IV-23-48, 1700-2000 
f t  elevation (C. Smith, CIS); V-7-60 (J. A. P&& CIS). 
Mt. Diablq Russelmann Pk., V-16-59; V-7-60 (D. C. Rentz, 

2900 f t  elevation (D. C. h K. A. Rentz, CAS). Fksslvo CO.: 
Los Gam, divide to mouth of Mt. Diablo Raup, V I 4 4 7  
(J. C. Bradley, ANSP). INYO Co.: Upper Meadows, Whitney 
Pass Trail, IX-6-19, 10,700 ft elevation (Rehn b Hebard, 

Pine Canyon, 1x4-10 (Rehn h Hebard, ANSP). Whitney 
Portal, VII-2-61 (D. C. Rentz, CAS). gERN CO.: Mt 
pinos, VI-6-04 (Rehn h Hebard, ANSP). 3 mi. N.E. Havilah, 

f t  elevation (J. 0. Martin, CAS). Los ANGELES Co.: Pasa- 
dena, VII-6-1899- Mt. Lowe, 47005600 ft. elevation, VIII- 

DCR). Mt. Diablo State Pwk, JAW Camp, VI-27-64, 

ANSP). Hog b k e ,  VIII-17-35 (M. G~ger, ANSP). Lone 

V-1563 (S. W. ERITIS~~W, CIS). Lebec, V-15-28, lo00 
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8- (Rehn & Hebard, ANSP). Camp Baldy, VII-11-50 
(P. D. Hurd, CIS). Tanbark Flat, VI-19 to 30-50 (T. R. 
Haig, J. L. Nickel, J. W. MacSwain, M. J. Stebbins, H. M. 
Graham & W. C. Bentinck, CIS); VI-23 to VII-1342 (J. 
W. MacSwain & W. V. Garner, CIS); VI-25-56 (C. L. 
Wiley, A. T. McClay, H. L. Mathis, B. M. Bartesh, R. W. 
Bushing, E. M. Evans, .J K. Hester & A. A. Grimrick, CIS, 
UCD). M t  Wilson, V-2346 (G. P. Mackenzie, UCD). San 
Antonio Canyon, Sierra Madre Mts., VI-12-15 (J. W. Rich, 
ANSP). Pasadena, VIII-6-1899 (F. Grinnell, ANSP). San 
Gabriel Mts., Long Canyon, VII-10-10 (F. Grinnell, ANSP). 
Sierra Madre Mts., San Antonio Canyon, VI-12-15 (J. W. 
Rich, ANSP). Pasadena, Arroyo Seco, VII-19-10 (F. Grinnell, 

Gabriel Mts., Long Canyon, VI-6-10, 3000 f t  elevation (F. 
Grinnell, ANSP). Santa Anita Canyon, VIII-3-04 (F. Grin- 
nell, ANSP). San Gabriel Mts., Switzer's Trail, VI-10-14, 
3500 ft. elevation (F. Grinnell, ANSP). Claremont, IV-10- 
26 (P. Craig, CAS). Tanbark Flat, VI-23-50 (F. X. Williams, 
CAS). MONO Co.: Rock Creek, 1 mi. W. Tom's Place, VIII- 
7-59 (D. C.  rent^, DCR). MONTEREY Co.: Arroyo Seco, 
V-11-58 (R. M. Bohart, CIS); V-1-60 (F. D. Parker, 
UCD). Paloma Creek, 5 mi. N.W. Arroyo Seco, V U  (G. 
1. Stage, DCR). 12 mi. E. Lucia, VI-28-60 (C. D. MacNeill, 
DCR). ORANGE CO.: Corona, VI-1922 (E. P. Hewlett, 
ANSP). San Bernardiio Mts., Santa Ana, VI-1914, 5500 f t  
elevation (F. Grinnell, ANSP). RII%RSXDE Co.: Pinon Flat, 
San Jacinto Mts., V-18-39 (B. Brookman, CIS); V-27-39 
(E. S. Ross, CAS); IV-20-62 (C. D. MacNeill, D. C. Rentz 

ANSP). LOS Angela, V-1910 (F. M. Jones, ANSP). San 

& R. Brow, CAS). Keen Camp, VI-2342 (H. Graham, 
CIS); VI-5-39 (B. Brookman, CIS); VI-11-17 (E. P. 
Van Duzee, CAS). Kenworthy, San Jacinto Mts., VI-3,4500- 
5000 ft. elevation; VIA, 4500 ft. elevation (F. Grinnell, 
ANSP). Ribbonwood, San Jacinto Mts., V-20-39 (E. S. 
Ross, CIS); VI-21-40 (C. D. Michener, CIS). Sanders, 
San Jacinto Mts., V-2539 (B. Brookman, CIS). Herkey 
Creek, San Jacinto Mts., VI-10-40 (C. D. Michener, CIS); 
VI-20-40 (C. G. Lewis, CIS). Idyllwild, (J. K. Hester); V- 

man, CIS); VI-21-58 (CIS); V-19-39, VI-1936 (E. s. 
Ross, CAS). Strawberry Valley, 6OOO f t  elevation (F. Grin- 
nell, ANSP). Banning, V-28-28 (E. C. Van Dyke, CAS). 4 
mi. W. Beaumont, IV-942 (H. R Roberts, ANSP). San 
Gabriel Canyon, San Jacinto Mts., VII-18-13 (F. Grinnell, 
ANSP). Pinyon Park, San Jacinto Ma., IV-14-42 (H. R. 
Roberts, ANSP). Hexnet Lake, San Jacinto Mts., VII-4-35 
(ANSP). San Jacinto Mts., VII-18. SAN  BEN^ CO.: Pin- 
nacles Nat  Mon., IV-9-60, VI-13-64 (D. C. Rentz, DCR). 
11 mi. E. Gonzales, IV-15-43 (D. C. Rentz, DCR). 15 mi. 
E. Gonzales, V-12-62 (C. D. MacNeill, CAS). 8 mi. S.W. 
Idna, VIII-25-42 (D. C. Rentz & E. W. Kirschbaum, CAS). 
2 mi. W. Jct  of Cienega and Lime Kiln Rds., III-30-63, 

CO.: San Bemardino Mts., VII-14- , 55006200 ft. eleva- 
tion; VI-17, VII-10 , 6500-7200 f t  elevation. Mill Creek, 
VIII-28-19, 5500 f t  elevation (Rehn & Hebard, AN*). 
Lake Arrowhead, VII-5-46 (G. P. Mackeazie, UCD); VI- 
3-28 (E C. Van Dyke, CAS).  Cajon, VI-6-48 (D. J. & J. N. 
Knull, CIS). Dollar L Trail, VII-10-56 (C L. Wiley, U S ) .  
Snow Crest Camp, VII-7-52 (W. V. Gamer, CIS). Crestline, 
V-13-34 (P. H. Timberlake, CDA). Fish Wash, VI-2245, 
6500 f t  elevation, VII-1046, VI-17-05 (J. Grinnell, ANSP). 
Oak Glenn Ridge, VI-19-13, 5000 ft elevation (CAS). Oak 
Glenn Lodge, SO00 f t  elevation (ANSP). Forest Home, 

19-39, V-3039 (E. S. ROSS, CIS); VI-3 to 7-39 (B. Brook- 

IV-18-64 (D. C. & IC A. Rentz, CAS). SAN BERNARDINO 

VI-19-28 (E. C. Van Dyke, CAS). Baxter Flats, VI-23-36 
(CAS). SAN D m  Co.: San Luis Rey Camp, IV-23-51 
(E. I. Schlinger, CIS). Agua Caliente Creek, VI-13-49 (J. 
A. Powell, CIS). San Diego, IV-25-48 (J. A. Powell, CIS); 
VI-19-48 (G. k Marsh, CIS). 15 mi. N.W. Mt. Laguna, 
VI-29-62 (J. F. Lawrence, CIS). Wamer Springs, V-2-59 
(H. W. Cramer, Jr., UCD). Storm Canyon, 5 mi. N. Mt. 
Laguna, VI-29-62 (J. F. Lawrence, CIS). M t  Laguna, VI- 
21-63 (P. D. Hurd, CIS); VII-563 (H. L. Griffin, CIS). 
20 mi. S. Anza, IX-14-49 (R. P. Allen, CIS). Nellie, VI-7- 
17 (E. P. Hewlett, ANSP). Pine Valley, V-31-20 (ANSP). 

(Rehn & Hebard, ANSP). San Diego, VII-6-21 ( M S P ) .  
4 mi. W. Jacumba, IV-15-42 (H. R. Roberts, ANSP). 
M t  Laguna, VI-21-63 (J. D. Bmhim, JDB). SAN J O A Q V ~  
CO,: Hospital Canyon, IV-1848 (V. M. Stem, CIS). SANTA 
BARBARA Co.: Figueroa Mts., VII-3-1959 (R. M. Bohart, 
UCD). Santa Ynez Mta., VI-24-59 (R M. Bohart, UCD); 
VI-24-59 (W. A. S tdan) .  SANTA CLARA Co.: M t  Hamilton, 
V-25, VI-8-22 (E. 0. Essig, CIS); VI-20-22 (J. F. Lam- 
iman). M t  Hamilton, VI-17-63 (G. I. Stage, CAS); VI-6- 

Martin, CAS). Palo Alto, VII-12-15 (E. C. Van Dyke, 
CAS). SANTA CRUZ Co.: Santa Cruz, VI-27-41, VIII-1942 

Fidel, CIS). Big Basin, VI-141 (K. Frick, CIS). Santa 
Cruz Ma., Bear Valley (F. D. Clark, ANSP). STANISLAW 
CO.: Adobe Creek (Baccharjs sp.), V-6-48 (R. F. Smith b 
J. W. MacSwain, CIS). ?LAR& CO.: Lemoncove, IV-20, 
V-20-50 (J. W. MacSwain, CIS). VENTURA CO.: M t  Pinos, 
IX-4-22 (Rehn & Hebard, ANSP), 8500 f t  elevation. VI-6- 
04 (F. Grinnell, ANSP). Wegis Ranch, V-9-63 (R. L. Lang- 
ston, CIS). Hungry Valley, 5 mi. S. Gorman, V-6-59 (J. R. 
Powers, CIS). Quatal Canyon, V-9-59 (J. k Powell, CIS). 
Lockwd Creek near Stauffer P.O., V-5-59 (G. I. Stage, 
CIS). 

L a m  Mts., VI30-21 (ANSP). Cuyamac~ Pealq IX-14-22 

64 (D. C. & K. A. R-tz, CAS). A h 4  IV-22-28 (J. 0. 

(E. S. ROSS, CAS). Highland District, VI-17-56 (S. M. 

Arphia pseudonietana (Thomas) 
(Map 68) 

Tomonotus pseudo-nietanus Thomas, 1870, Proc Acad. Net  
Sci Phila., p. 82. Lectotype 8 ,  nenr Canyon City, Colo., 
designated by Hebard, 1927 (USNM). 

Oedipoda fedzos.9 Scudder, 1871, Rep. U.S. Geol. Sw. 
Nebr., p. 251. 

Arphia sanguinaria Stal, 1873, Recensio Orth., 1:119. 
Arphia sanguinaria Saussure, 1884, Prodome Oedip., p. 68. 
Arphia saussureana Bruner, 1890, Proc. U.S. N a t  Mus., 12:63. 
Arphia pseudonietana, Caudell, 1903, Proc. U.S. N a t  Mus., 

26: 786. 
Fastigium elliptical, as long as broad in male, trans- 

verse in female. Frontal costa broadly truncate at 
fastigum and often with a short median carina. 

Apparently two incursions into California by this 
species have taken place. In the northern portion of 
the state is the form having the abdomen yellow and 
the hind tibiae bluish or blue ta yellow-brown The 
very dark southwestern form with abdomen and hind 
tibiae intensely black occurs in Mono, Inyo and Tuo- 
lumne counties. Whether the trinomial crassa Bruner 
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is applicable to these must await revisionary studies. 
Specimens from the region of San Francisco are 

smaller than the measurements given below, those 
from Mono, Inyo, and Tuolumne counties larger. 

Body 18-27; tegmen 19-23; hind femur 12-15. 

Geographic ran&.-From British Columbia to Michigan, 
Mexico, and California. 

California records-(Map 68) Co.: (Koebele 
Collection, CAS). DEL N o m  Co.: 10 mi. S. Takima, Ore, 
V-15-59 (T. R Haig, CDA). HUMBOLDT COS: Kneelend, 
VIII-2851 (R. W. K a m ,  CDA). INYO CO.: Rock 
IX-11-56 (P. D. Hurd, CIS); V-3-61 (T. Boltw, CIS). 
Bishop, VIII-18-63 (J. A. Froebe, Urn). Antelop Springs, 
VIII-24-60 (T. H. Gantenbeii, CIS). Bishop, VIII-2644 
(R. P. Allen, CDA); WI-2-22 (0. C Poling, ANSP). 
Round Valley, VII-28-22 (0. C. Poling, ANSP). Pine Creek, 
Round Valley, N.W. of Bishop, VIII-7-61 (D. C. Rentz, 

5 mi. N. Big Pine, VII-29-64 (J. D. Birchim, JDB). LASEN 
Co.: S. of Adin, IX-20-51 (R. W. Harper, CDA). Doyle, 

ft. elevation (Rehn & Hebard, ANSP). MARIN CO.: Cypreas 

29-46 (E. S. Ross, CAS); VII-22-54 (C. A. Toachi, CIS). 
4 mi N. Marshall, IX-5-50 (R. W. Harper, UCD). Manzanita, 
X-27-06 (J. C. Bradley, ANSP). M o m  Co.: Mason Creek, 
R S., X-12-53 (E. I. Schlinger, UCD). Goose Lake, VIII- 

UCD); VIII-23-22, 4500 ft. elevation (Rehn & Hebard, 
ANSP). MONO Co.: Pickel Meadow, VIII-11-60 (D. Q. 
Cavagnaro, UCD); VIII-16-60 (A. A. Montanucci, UCD). 
Sierra Range, VIII-19-58 (G. E. Harmon, CIS). Mill Creek, 

CAS). 7 mi. N. Big Pine, VII-27-64 (J. D. Birchim, JDB), 

VIII-9-59 (J. R. Powers, CIS). We~twood, VIII-21-22, 5000 

Rid-, IX-21-30 (E. P. Van Duz-, CAS). Invernes~, IX- 

22-63 (J. S. Buckett, UCD). Altutas, V-5-62 (J. S. Buck- 

Map 68, California distribution of: 0 ,  Arphia conspersa 
ramona Rehn; A, Arphia pseudoniefana (Thomas). 

12-6-58 (E. I. Schlinger, UCD). Mammoth Lake, VIII-8-21 
(0. C. Poling, ANSP). MONTEREY Co.: Del Monte, Ix-9-10 
(ANSP). PL~MAS Co.: Lake Almanm, WI-28-21 (ANSP). 
SAN MA- Co.: San Bnmo Hills, IX-29-12 (E. C Van 
Dyke, CAS). San Franasco, XI-1887, paratypes of Arpliia 
aauseureana Bruner. Sari Miguel Hills, San Francisco, VIII- 
19-09, 800 f t  elevption (ANSP); M-12-10 (ANSP). 
SISK~YOU CO.: Hilt, IX-20-50 (R W. Harper, CDA). 
Grenada, IX-20-50 (R W. Harper, CDA). Gazelle, I X a  
1897 (ANSP); IX-22-51 (J. Hall & E. L Wiger, Urn). 
SONOMA CO.: Bodega Bay, VIII-24-50 (H. H. Kder,  CDA). 

TUOLUMNE Co.: Chipmunk FIat, VIII-9-60 (R. R. Mon- 
tanucci, UCD). YOU, Co.: Davis, VIII-349 (E. I. Schlinger, 
UCD). 

Dismssion-This form occurs in the western part 
of California very late in the year and apparently 
supplants A. c. behrensi over much of its range. 

TRINITY CO.: Carrvillq VLI-24-51 (R W. Harper, CDA). 

Genus Camnula Stal 1873 

Camnula pellucida (Scudder ) 
clear-winged grasshopper 

Oedipoda pellucida Scudder, 1862, Jour. Boaton Soc. Nat. 

Sfenobofhnrs obionus Thomas, 1871, Rept. US. Geol. Sum. 

Oedipoda afrox Scudder, 1872, Rept. U.S. Geol. Sum. Nebra- 

Camnula fricarinafa Stal, 1873, Recensio Orth., p. 120. 
Camnufa pellucida Scudder Hitchcock Geol. New Hampshire, 

1:378. 
Pronoturn with disc smooth, all three carinae low 

but sharp and continuous, the lateral ones divergent 
caudad from point near front margin. Tegmina with 
large dark spots. Hind tibiae pale yellow. 

Body 20-23; tegmen 17-19; hind femur 11-12. 

Hist, 7:472. Type locality, Mass, Me., Vt., Crmn. 

Wyoming, p. 266. 

ska, p. 253. 

Geobapliic range.-Wideapread, Newfoundland to British 
Columbia, south to V i i a ,  Texas, and California. Absent 
over much of the south ce~tral  and southeastern United States. 
California records.-Material collected in the course of the 

California Insect Survey has come from the following counti@~: 

M E " 0  
MgRcED 
Momc 
MONO 
NAPA 
NEVADA 
PLACER 
PLUMAS 
RIVERSIDE 
SAN BEN~U, 
SANDDSGO 
SANTA CLARA 
SANTA CRUZ 

%AS'I"AST 
SIERRA 
SIsmYoU 
SOLAN0 
!%NOMA 
STANISLAUS 
TICHAMA 

TRINITY 
T r r O L U M ~  
VENTuru 
YUBA 

Discussion-C. pellucida occurs very abundantly 
in California, and in many areas, especially where 
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grasses are more luxuriant, may outnumber Melano- 
plus devastafor. It is found in grasslands of mountain 
meadows, foothills and valleys throughout California 
to elevations exceeding 7000 f e e t  When pellucida 
becomes abundant, immatures as well as adults tend 
to move into adjacent agricultural areas causing 
serious damage to vegetables and other crops, particu- 
larly grains. 

In central California, over-wintering eggs begin to 
hatch in late April-early May, becoming adults in 
late May--early June. Oviposition usually begins the 
latter part of July, and continues through August. It 
has definite oviposition areas, and according to Wil- 
son (1936) goes back and forth between 10 A.M. 
and 3 P.M. between the egg bed areas and the feed- 
ing grounds. These oviposition sites are usually on 
uncultivated grassy knolls, are small in area, and 
well defined, two to twenty acres in size. Males attend 
the ovipositing females and may greatly outnumber 
them. Eggs may be concentrated in vast numbers in 
these areas, each female laying about one egg pod 
per week containing from 15 to 40 eggs per packet, 
for an average of about 200 eggs per female. 

Genus Chimarocephala Scudder, 1876 

KEY TO CALIFORNIA SPECIES AND 
SUBSPECIES OF CHIMAROCEPHALA 

Median carina high and strongly compressed, not 
or but feebly notched by principal sulcus . . 

pacifica pacifica (Thomas) (p. 93) 
Median carina of moderate height, distinctly cut 

by principal sulcus . . . . . . . . . . 2 
Occiput and pronotum rough; lateral carinae un- 

even, much broken in front of principal sulcus; 
hind femur stout, little more than 3 times 
greatest width . . p a c i h  incisa Caudell (p. 94) 

Occiput and pronotum smooth; lateral carinae even, 
continuous; hind femur 3.5 times M more as long 
as greatest width . . Califomica (Bruner) (p. 92) 

Chimarocephala californica (Bruner) 
new combination 

(Figs. I, 11, 111, Map 69) 

Encoptolophus di fomicus  Bruner, 1905, Biol. CentrtAmer., 

Brown, females in part or wholly green; pronotal 
carinae dark brown; tegmina with pale anal stripe; 
hind femur and tegmina plain or with a pair of in- 
complete fuscous bands. Fastigium narrowly triangu- 
lar, much longer than broad even in female, deeply 
sulcate. Antennae moderately long, blunt or abruptly 

Orth., 2:142. Type locality. Lw A n d e s  Co., Calif. 

tapering at  apex, this feature sometimes exaggerated 
in dried specimens by a longitudinal fold. Occipital 
carina strong. Pronotum with median carina but 
moderately elevated, distinctly but shallowly cut by 
principal sulcus. Lateral carinae smoothly callous, 
minutely cut by principal sulcus and not interrupted 
in front of it. Male cerci flattened basad, long, much 
surpassing apex of epiproct 

Body 18-27; tegmen 17-21.5; hind femur 10.7- 
14.6. 

Northward, length of body, fastigium and hind 
femora is progressively larger, especially in males. 

Geographic range.-Califomia. 

California records.-(Map 69) ALM~HDA Co.; 3 mi, N. E, 
Livermore, VI-19-60 (CIS). =NO Co.: Alcalde Canyon, 
IV-232 (E. L. Donohue, UCD). KERN Co.: 4 mi. S. Green- 
field, 111-1163 (J. A. Powell, CIS). LQS ANGELES Co.: 1888 
(Coquillett, female paratype, ANSP). III-1886 (ANSP). 
Alamitos Bay, VIII-31-07 (ANSP). MONTEREY CO.: Carmel, 
V-30-22 (L. S. Slevin, CAS). SAN BERNARDXNO CO.: Santa . 
Ana River, S. of Ontario, IV-20-27 (P. Craig, CAS). Cotton- 
wood Station, Mojave Dssert, IX-19-01, 2274 ft. elevation 
(ANSP). -E Co.: Riversid$ III-18-34 (Timberlake, 
ANSP). SAN BENI> Co.: 2 mi. N.E. New Idria, IV-24-64 
(W. Turner, CIS). SAN LUIS OBISPO Co.: Simmler, 111-20-40 
(J. W. Tilden 86 G. S. Mansfield, CIS). TULARE CO.: Tulare, 
VIII-5-1897 (ANSP). You3 Co.: Davis, IV-12-58 (C. G. 
Moore, UCD); IV-30-48 (E. I. Schlinger, UCD); IV-12-52 
(J. I. Madigan, UCD). 
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Map 69. California distribution of Chimarocephala californica 
(Bruner). 



Strohecker, Middlekauff, Rentz: The Grasshoppers of California 93 

Chimarocephala pacifica pacifica (Thomas) 
(Map 70) 

Tragocephda pacifica Thomas, 1873, Syn. Acrid. N. A. (Rept. 
US. Geol. Surv. Terr.), 5 : l O l .  Lectotype $, Calif., de- 
signated by Hebard, 1927 (USNM). 

Chirnarocephala pacifica, Scudder, 1875, Proc. Bost. SOC. Nat. 
Hist., 17:484. 

Tragocephala brevipennis Scudder, 1875, op. cit,, p. 483. 
Chirnarocephala behrend Saussure, 1884, Prodrome Oedip., p. 

74. 
Chimarooephela p a c i h ,  Caudell, 1906, Fbc. Eht Soc. Wash., 

p. 123. 
Chi-ocephda pacifica obtusa, Caudell h Hebard, 1912, 

Proc. Acad. N a t  Sci. Phila: 160. 
Wood-brown, sometimes mottled with green. 

Fastigium elongate, deeply sulcate, subacuminate in 
front. Antennae very short Tegmina variable in 
length, especially in female. Specimens from Yolo, 
Fresno and San Luis Obispo counties suggest greater 
differentiation in the genus than has been recognized. 

Body 16-24; tegmen 13-11 to 22; hind femur 9.5- 
13.5. 

Geographic range.icalifomia, west of the Sierra Nevada. 
California records.-(Map 70) -A CO.: 3 mi. N.E. 

Livermore, VI-19-60. Strawberry Canyon, III-24-57 (W. A 
Nisbet, CIS). Berkeley, IV-5-62 (J. T. Doyen, CIS); IV- 

MacSwain, CIS); 111-1132, In-1549 (E. 0. Liisley, CIS); 
IV-18-54 (J. A. Powell, CIS); 111-29- (R C. Orr, UCD); 
111-2621 (J. 0. Martin, ANSP); III-31-19, IV-4-21 (E C. 
Van Dyke, CAS); 11131-61 (W. A. Foster, CIS). 3 mi. 
S.E. Berkeley, IV-14-22, on grassy hilltop (T. I. Storm, 
UCD). Oakland, 111-12-55 (D. L. Dahlsten, UCD). Hills 
in back of Oakland, IV-16-11 (E. C. Van Dyke, ANSP). 
Mission San Jose, X11-30-57 (immature) (W. W. Middle- 
kauff, CIS). CALAVERAS Co.: Avery, V-1-60 (J. R Helfw, 
CAS). CON= COSTA CO.: Richmond, II-29-48 (R c. 
Bynum, CIS). 4 mi. N.E. Orinda, Russell Property, II-25- 
63 (D. C. Rentz, DCR). Tilden Park, IV-2058 (P. Opler, 
DCR). EL D o ~ l l ~ o  CO.: Riverton, V-20-55 (D. J. Burdick, 

(E. L. Donohoe, CIS). Panoche, IV-29-22 (E. C. Van Dyke, 
CAS). MARIN CO.: Point Reyea, IV-7-57 (J. F. Lawrence, 
CIS); IV-21-57 (D. Burdick, CIS). Wit Reyes Station, 

Stange, UCP). Near Olema, III-19-60 (D. C Rem-, DCR). 
S. P. Taylor State Park, 111-19-60 (D. C Rem-, DCR). 2 
mi. S. W. Fairfax, near Meedow Club, IV-7-61 (D. C 

A. B. Gurney, 2nd instar nymphs). Fairfax, V-11-19 (E. P. 
Van Duzee, ANSP). Lake Lagunitas, IV-27-58, IV-16-59 
(D. C. Rentz, DCR). Alpine Lake, N. W. M+ Tamalpais, 
V-1-60 (J. M. Bums, DCR). West Novato, IV-23-60] 

Rentz, CAS). Sauaalito, 111-1622 (W. W. Sargent, CAS). 
Ross, IV-28-18 (E. P. Van Duzee, CAS). Carson Ridge, 
V-6-62 (C. W. O'Brien, CAS). Cypress Ridge, IV&21 
(J. 0. Martin, ANSP); IV-6-21 (E. C. Van Dyke, CAS). 
Mill Valley, 111-15-25 (H. H. Keifer, CAS); IV-4-08 
(F. X. Williqs, CAS). M(ENOOC~O CO.: Ryan Creek, XI- 

23-56 (J. M. BUITIS, CIS); 11-17-48, II-20-48 (J. W. 

CIS). FREsNO CO.: C~alinga (Alcalde Canm), IV-1-32 

111-25-51 (J. S. Buck* CAS). 01-, III-18-60 (L. A. 

 rent^, DCR). 8 mi. S.W. Fairfm, M-2W (D. C. Rentr b 

V-19-61 (D. C. Rmtz, DCR); V-12-63, 111-10-63 (D. C. 

30-57 (immature). Ukiah, (H. Burke, ANSP). MONTEREY 
CO.: Pine Canyon, 111-19-20 (L. S. Slevin, CAS). SAN 
FRANCISCO CO.: Presidio, 111-13-54, IV-3-54 (W. H. Lange, 
UCD). Twin Peaks, IV-3-54 (W. H. Lange, UCD); I 1 4 6 1  
(D. C. Rentz, DCR). Sari Miguel Hills, near Twin Peaks, 

111-19-60 (D. C. Rentz, DCR). Lake Merced, 111-22-08 
(F. X. Williams, CAS). San Francisco, I 1 4 6 1  (R. Brown, 
CAS). SAN LUIS OBISPO CO.: Simmler, 111-20-40 (J. W. 
Tilden & G. S. Mansfield, CIS). SAN MATEO CO.: San Bruno, 
11-26-51 (E. I. Schlinger, UCR). San Bruno Mts., 11-28-63 

XII-26-59, XII-16-64 1-17-60] 11-12-60, XII-8-59, 

(J. A. Powell, CIS); 11-9-58 (D. C. Ran-, DCR); IV-16-60 
(D. C.  rat^, CAS); 111-1861 (H. B. Leech, CAS); III- 
24-63 (C. Slobodchikoff. CAS); 11-22-63 (D. C. h K. A. 

57 (D. C. Rents, DCR). Sand Hill Rd, 111-8-61 (P. H. 
Arnaud, DCR). Palo Alto, IV-6-1892 (CAS). Moss Beach, 
11-12-34 (H. L. Mackenzie, ANSP). SANTA CRUZ CO.: Mt. 
Hemon, 111-10-43 (K. Frick, CIS). Felton, 111-1143 (K. 
Frick, CIS); V-24-01, 500 f t  elevation (J. C. Bradley, 
ANSP). Santa Cruz Mts. (KoeWe Collection, CAS). SONOMA 
CO.: Stillwater Cove, V-2554 (E. I. Schlmger, UCD); V- 
12-56 (H. R. Moffett, UCD). 4 mi. W. Kenwood, VI-17-61 
(D. C. Rentz, DCR). Eldridge, Spreckles Mt, I V A 1 7  
(J. A. Kusche, ANSP). 

Rents, CAS). Milbme, 111-850 (R. P. Allen, CIS); II-23- 

r- 5 -  - A" ". 2% i- .-*--1 -- 'I. - 

Map 70. California distribution of Chirnarocephala pacifica 
pacifica (Thomas). 

Discussion-This is one of the earliest grass- 
hoppers to appear i~ $he spring throughout its range. 
Eggs hatch in late summer and the nymphs over- 
winter. During a warm spell in December, 1960, and 
in January and February, 1961, many adults were 
taken on Twin Peaks in San Francisco. 
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Males stridulate with a low buzzing sound and fly 
short distances not more than three to four feet above 
the ground. The females are incapable of flight due 
to their short wings and bulky size of the abdomen. 
Ceracia denfata, a tachinid parasite, has recently 
been reared from nymphs of this species (Amaud 
and Rentz, 1965). 

Chimarocephala pacifica incisa Caudell 
(Map 71) 

Chimarocephala p&ka inciaa Caudell, 1906, ROC. Ent SOL 
Wash., 7:124. Lectotype 9, Calif., designated by Ca& 
& Hebard, 1912 (USNM). 

Chimarocephafa inasa Rehn h Hebard, 1909, Proc. Acad N a t  

Chimaracephala pacifioa incisa Hebad ,  1931, Trana Am-. 
ai, Phila,, 61;435, 

E h t  soc., 57: 119. 
The distinct notch in the median carina of the 

pronotum seems to be the most obvioUs feature for 
distinguishing this from the nominate form. The fas- 
tigium probably averages shorter in incise but mea- 
surements have not been made. 

Geographic range.-Califomia. 
California recods.-(Map 71) ALAMEDA Co.: Moraga Val- 

ley, IV-28-57 (W. A. Nisbet, CIS). 1 mi. E. Mission P d ,  
V-15-58 (W. W. Middlekad, CIS). Oaklaud, IV-145 (B. 
Hudson, CIS). A M ~ R  CO.: Volcano, V-7 (C. G. Moore 
& R. M. Bohart, UCD). CONTRA COSTA Co.: South fork of 
Stony Creek, V-7-54 (H. P. Chandler, CAS). EL I)oRMo 
Co.: Snowline Camp, VI-23-48 (J. W. MacSwain, CIS). Near 
Applegate, V-30-61 (C. D. MacNdi, DCR). F"o Co.: 
A u ~  Rd, II-2842 (UCD); V-22-32 (E L. Donoh- 
UCD). King's River c9nyon, IV-1041 (E L Donohoe, 
UCD). Coalinga (Alcalde Canyon), IV-2-32 (H. Fineher, 

Coalinga, 111-1-1 (E. P. Van Duzew, CAS). I m  Gatog 
Canyon, and divide to mouth of M t  Diablo, VI-8-07 (J. C. 

UCD). Waltham Chm, coalinm 111-1949 (R. P. Allen). 

Bradley, ANSP). KERN Co.: Woody, IV-25-64 (P. Rude, 
CIS) ; V-3-64 (J. A. Powell, US). 1 mi. W. Bodfkh, IV-19- 
60, 2700 ft elevation (J. N. b S. N. Burns, DCR). Lebec, 
VI-10-57 (DCR). 1 mi N.E. P o s ~ ,  V-1443 (J. A. POWeil, 
CIS). 15 mi. S. Hadah, V-15-63 (J. A. Powsll, CIS). 
Miracle Springs, V-2-64 (R. L. Lengston, CIS). Frazier 
Park, (R. M. Bohart, UCD). Tehachapi M t  Park, 6 mi. 
S.W. Tehachapi, IV-21-62 (MacNeiU, Bmwn & Lundgren, 
CAS). IsaMla, V 4 - 3 1  (E C. Van Dyke, CAS). LAKE Co.: 
Clear Lake, IV-22-38 (G. Pollard, CIS). 4 mi. W. Finley, 
IV-2-62 (J. A. Powell, CIS). 3 mi. N.W. Cobb, IV-3-62 
(J. A. Powell, CIS). W. Fork Cache River, Hwy. 20, IV-19- 
54 (R. C. Bechtel, UCD). LOS AN- Co.: Claremont, 
IV-10-26 (P. Craig, CAS). Pomona, 111-23-27 (P. Crpia 

Whittier, In-28-12 (Timberlake, ANSP). LOs Angeles, III- 

UCD). MADERA CO.: San Joaquin, Expt Station, V-17-52, 

IVA-59 (J. R. Helfer, CAS). MONTEREY Co.: Arroyo h, 

V-1-60 (T. D. Parker, CIS); V-1-60 (R C. Bechtel, UCD). 

CAS). We~twood Hills, 111-2036 (E. S. Herald, CAS). 

4-87 (COC@I&, ANSP). S e u g ~ ,  111-23-26 (F. H. Wym~re, 

IV-2, 23-53 (H. E. Childs, CIS). MHN-0 Co.: Willits, 

V-11-58 (R. M. Bohart, CIS); V4-56 (D. J. B d c k ,  CIS); 

Bryson, (E. P. Van Duzee, ANSP). Cannel, 11-12-11 (E. C. 
Van Dyke, ANSP). NAPA Co.: 7 mi. E. Rutherford, IV-2% 

Bohart, UCD). PLAm Co.: Dutch Flat, V-20-50 (A. T. 
McClay, UCD). Applegate, IV-11-51 (J. C. Hall, UCD). 
2 mi. W. Loomis, VI-20-61 (D. C. Rentz, CAS). RTV&RSIDE 
Co.: Andreas Canyon (R C. Bechtel, CIS). Temecula (R. C. 
Be~htel, CIS); 111-16-53 (J. A. Powell, CIS). Pinyon Flat, 

Wasbauer, CIS). Riverside, 111-22-59 (F. Zaebst, CIS). 
Citrus Expt Station, III-12-63 (J. A. Chemsak, CIS). Idyll- 
wild, San Jacinto Mts., V-21-39 (B. Broclrman, CIS). Mur- 
rieta, IV-18-50 (E. G. Linsley, CIS). 5 mi. S. Hemet, IV- 

Bechbl, UCD). Andreaa Canyon, IV-21-51 (R C. Betted, 
UCD). Pinyon Park, San Jacinto MU., IV-14-42, 4000 f t  
elevation (H. R Roberts, ANSP). 4 mi. W. of BeaumOnt, 

IV-!t42 (a R Robespr, ANSP), Riveraide, XII-31-29 
(Timberlake, ANSP). Santa Roea Summit, IY-18-62 (C. D. 
MeclVeiIl, D. C. Rentz h R Brown, CAS). SACRAMENTU Co.: 

W. Junction of Cienega and Lime Kiln Rds., IV-17-64 (D. C. 
& IC A Rentz, CAS). Pinnacles N e t  Mon., IV-17-64 (D. C 
% K. A. Reatz, CAS) ;  IV-24-48 (J. W. MacSwain, CIS). 5 
mi. E. Pinnacles, IV-8-61 (D. C Renlz, DCR). 5 mi. S. 
Bitterwater, III-31-59 (C W. O'Brien, DCR). SAN BBRNAR- 
DMO Co.: Santa Ana River, San Beraardino MQ., VI-1914 
(Rehn h Hebard, ANSP). SAN DIHGO Co.: Warner Springs, 
IV-19-40 (J. W. MacSwain, CIS). Warner's Mt ,  1-31-53 

CIS). Cuywnaca, 111-27-57 (R. P. Allen, CIS). Fairmount 
Canyon, San Diego, III-30-61 (J. A. Powell, CIS). Alpine, 
III-31-61 (J. A. Powell, CIS). Descanso Ranger Statim, 

54 (R M. &halt, UCD). Samuel Springs 111-29-56 (R. M. 

IV-7-63 (D. E. Bright, CIS); W - 1 2 4 6  (immature) (Me 

24-56 (R M. &hart, UCD). T e m g ~ l a ,  IV-24-51. (R C. 

Fols~n, V-19-55 (P. D. Hurd, CIS). SAN BBNfio Co.: 2 mi. 

(J. A. Powell, CIS). San Dieg~, 11-27-53 (J. A. Powell, 

Map 71. California distribution of Chimarocephafa pacifks 
incisa Cauda. 
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111-31-61 (R. L. Langston, CIS). Laguna P.O., III-27-61 
(P. D. Hurd, CIS). M t  Laguna, VI-21-63 (P. D. Hurd, US). 
Lakeside, 111-18-63 (J. A. C h d ,  CIS). 4 mi E. h p ,  
III-26-41 (P. D. Hurd, CIS). Adobe Falla, IV-3-49.4 mi. W. 
Jacumba, IV-15-42, 3000 ft elevation (H. R Roberts, 
ANSP). 1 mi. S. Ju l i i ,  IV-15-42, 4500 f t  elevation (H. R. 
Roberh, ANSP). Pine Valley, VI-1921 (ANSP). Nellie, VI- 
7- (ANSP). 8 mi. W. Ramona, III-26-61 (C. A. Toschi. 
CIS). Pme Valley, IV-24-20 (E. C. Van Dyke, CAS). SAN 
LUIS 0- CO.: Black Mt, 6 air mi. N.E. Porn, V-1-62 
(C. A. Toschi, CIS). 7 mi. S..W Atescadem, IV-4-63 (C. A. 

(J. A. Powell, CIS). SANTA CLARA Co.: San Antonio Rang= 
Station, 111-1941 (E. G. Linsley, CIS). San Antonio V d q ,  

Hughes & E. G. Meyers, CIS). Evergreen, IV-11-43 (C. D. 
Duncan, CIS). Vicinity Smith Creek, IV-23-60 (D. C. 
Rpntr, DCR). SANTA CRUz Co.: Alma, 11-18-46 (G. Pol- 

SONOMA Co.: Cazadem, IV-12-18 (E. P. Van Duzee, ANSP). 
STANISLAUS Co.: Del Puerto Canyony 20 mi. W. Pa-, 
IV-3- (J. A. Powell, US). SUTTER CO.: Marywtll ' e  

Mt, Sequoia N a t  Park, IV-26-51 (R C Bshtel, UCD); 
(R. C. Bechtel, CIS). Sequoia N a t  Park, V-12-37 (A. T. 
McClay, UCD). Lemoncove, VI-2748 (J. W. MacSwah, 
CIS). Johnsondale, IV-27-64 (W. Turner, CIS). Visalh, V- 
15-55 (J. T. Doyen, CIS). TUOLUMNE Co.: 4 mi. E. Twain 

4000 f t  elevation (M. Lundgren, CAS). Tuolumne City, III- 
31-61 (M. Lmdgrem, DCR). VENTURA CO.: Santa Paula, 
VI-3-27. Lockwood Valley near Stader P.O., in Phacelia 
Ciliata, V-2-59 (J. R Powers, CIS). Mt Pinos, V-8-59, 
7500 ft. elevation (C. W. O'Brien, CIS). YOU, Co.: 5 mi. E. 
Guinda, VI-3-60 (R. 0. Schustm, UCD). Rumsep, IV-2-57 
(R. F. Schaeppner, UCD). 

Discuw'orr--This subspecies is similar to C. p. pa- 
cifica but occurs more frequently in the brown 
phase. Females of this race are longer-winged and 
fly quite readily when approached. Although C. p. 
incisa occurs in the spring, its peak abundance is 
somewhat later than that of the nominate form. 

Toschi, CIS). SAN Co.: San B-0 MW., 11-7-64 

11-23-64 (J. A. PaWal, CIS). San J O S ~  11-19. 20-47 (K. 

lard, CIS). Ghwood, V-21-08 (J. C. Bradley, ANSP). 

Buttes, IV-28-28 (H. H. Keifer, CAS). TUWLRB CO.: Ash 

H e ,  VII-14-62 (J. T. Doyen, CIS). Twain Harte, V-1960, 

Genus Chortophaga Saussure, 1884 

Chorfophaga viridifasciata (DeGeer ) 

Acrydium viridi-fasciaturn DeGeer, 1773, Mem. His. Nat. Ins., 
3:498. Type 0 ,  Penn. 

Tragocephala viridifasciata, Thomas, 1873, Rept  U.S. Geol. 
Surv. Terr., 5:103. 

Chorotophaga viridfardata, Saussure, 1884, Prodome Oedip., 
p. 72. 

AcrJdium (Chorotophaga), Viridifasa'ata SjiiStedt, 1932, Arkiv. 
Zool., 24A( 1) : 18. 

Recently females, possibly this secies, were coi- 
lected in California, but until males are taken, the 
identification cannot be certain. 

Geographic range.-British Columbia and Ontario, to 
Arizona, Mexico and Florida. 

California n?cods.-SHASTA a,: Highway 89, near Hat 
Creek, V-25-67, in alfalfa (Allen & W e b b ,  W A ,  CIS). 

Genus Cibolacris Hebard, 1937 

Cibolacris parviceps (F. Walker) 
(Fig. 27, Map 72) 

Oedipoda parvicepa Walker, 1870, Cat Denn Salt  Brit Mus., 
4: 735. Type P , "west maat of America" (like5y Baja Cali- 
fornia) (BMNH). 

Thrincus Californicus Thomas, 1874, Bull. US. Geol. Sum. 
Terr., 1:66. 

Heliastua Califonti-, &udder, 1897, Can. Ent, 34:75. 
ThrincusP aridus Bnmer, 1890, Proc. US. N a t  Mus., 12:78. 
Heliastus califomiats, Rebn Q. Hebard, 1909, Pmc. Acad. N a t  

Heliastus aridus, Rehn b Hebard, 1909, op. U't, p. 460. 
CiboZaais parvicepay Hebard, 1937, Trana Amer. Ent Soc., 

63:374. 
Hebard, in his 1937 paper, discussed the possible 

racial status of caZ2omkus Thomas and aridus 
Bruner. The color of the insect is variable, almost 
white to rusty red or even plumbeous; two or more 
of these shades may be combined on a single speci- 
men. The species is notable for the great difference 
in size between the sexes. Specimens, especially 
female, from the region of San Diego are very stout 
*ugh the thorax, tapering rapidly forward to the 
relatively narrow head, but the attempt to sort ma- 
terial according is racial names is futile until precise 
study of the species over its entire range is done. 
Body 15-28; tegmen 15-26; hind femur 9-14. 

Geographic range.-Southweatem Teaas and northern Chi- 
huahua, Mexico, to southem California, and north to southem 
Nevada and Utah. 

California records.-(Map 72) Hebard in 1937 recorded 
much material from Los Angela, Imperial, InpY Kern, Orange, 
Riverside, San Bernardmo, San Diego and Ventura countiee. 
Many specimens have been examined in the preslent study. 
IMPERIAL Co.: Coyote Wells, VII-16-49 (D. J. & J. N. 
Knull); IX-16-22, 270 ft. elevation (Rehn & Hebard, 
ANSP). 5 mi. W. Coyote Wells, IX-16-22, 500 ft. elevation 
(Rehn & Hebard, ANSP). El Centra, VIII-25-31 (E. R. 
Tinkham, ANSP). Imo Co.: H o m e w d ,  Argus Mts., VI- 
3-57 (J. M. Bums). Furnace Creek Camp, Death Valley, III- 
30-49 (A. C. Brawne), Panamint, Townes Pass, VIII-23-40 
(E. R. Helwig, ANSP). Salisbury Pass, W. of Shoshone, IV- 
4-42, 3500 ft devation (H. R. Roberts, ANSP). Hol&n-the 

19, 3000 f t  devation (Rehn Q Hebard, ANSP). Panamint 
Valley opposite Hnll Canyon, IX-6--22, 1500 f t  elevation 
(Rehn Q Hebard, ANSP). 11 mi. N. Independence, V-27-54, 
3900 f t  elevation (J. Rehn, ANSP). Independence, V I 1 4  
64 (J. D. Birchim, JDB). 4 mi. E. Independence, VII-25-64 
(J. D. Birchim, JDB). 7 mi. N. Big Pine, VII-28-64 (J. 
D. Birchim, JDB). 9 mi. W. Big Pine, VII-21-64 (J. D. 
Birchim, JDB). KERN CO.: Inyokem, Short Canyon, IV-16- 
54, immature (R. F. Smith, CIS); IV-18-54 (J. W. Mac- 

Sci. Phila., 61:461. 

Rock Springs, Boundary Ceny~n, A m e m  Ran- VIII-13- 
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Swain, CIS). 16 mi. S. Weldon, W-26-64 (J. T. Doyen, 
CIS). Havilah, IV-28-64, 3000 ft. elevation (J. A. Powell, 
CIS). Red Rock Canyon, 1 mi. S. Ricardo, V-24-59 (E. G. 
Linsley, CIS). 5 mi. N.W. Dove Well, V-1-64, incl. immature 
(R. L. Langston & C. A. Toschi, CIS). Kernville, IV-24-64 
(J. T. Doyen, CIS). Walker Pass, V-26-64, incl. immature 
(C. A. Toschi, CIS). Frazier Park, VI-8-51 (P. H. Amaud, 
CAS). Warren, IX-17-10,3400 f t .  elevation (ANSP). Mojave, 
IX-15-10, 2750 ft. elevation (ANSP). KING'S CO.: Avmal, 
111-18-59 (R. P. Allen). L0s ANGELS CO.: 1 mi. W. Little- 
rock V-13-56 (E. G. Linsley & J. W. MacSwain, CIS); 
IV-26-56 (E. G. Linsley, CIS). Desert Springs, VI-23-55 (P. 
D. Hurd, CIS). Agua Caliente Springs, W-17-46 (W. A. 
Redelings). Vincent, VII-10, 2 4 4 7  (G. P. Mackenzie). Sun- 
land, 111-13-32 (A. T. McClay, UCD). Claremont, 1909 
(Baker, ANSP). Arroyo Seco Canyon, San Gabriel Mts., 
V-14-16 (S. Grinnell, ANSP). Pasadena, V-5-10 (S. Grin- 
nell, ANSP). RIVERSIDE (3.: Sunnymead, VI-1957 (H. R. 
Moffett). Cathedral City, VII-16-50 (K. G. Whitesell). 
Magnesia Canyon, VI-28-52 (J. J. Menn, CIS). h z a ,  VI- 
24-56 (G. I. Stage, CIS); VII-3-56 (C. L. Wilery, U S ) ;  
VIII-5-56 (H. W. Michalk). Riverside, 11-24-58 (D. Good- 
case). Santa Rosa Mts., V-27 to W14-46, V-1-8 (D. J- 
Ik J. N. Knull). Temecula, IV-1446 (D. J. b J. N. Knull). 
Indio, VI-28-37 (A. T. McClay, UCD). Citrus Expt Statim, 

Helwig, ANSP). Indio, IX-17-22, 50 f t  elevation (Rehn Ik 
Hebard, ANSP). Palm Springs to Palm Canyon, IX-29-10, 
500 ft. elevation (ANSP). 4 mi. W. Beaumont (H. R. RO- 
berts, ANSP). Idyllwild, VII-3-30, IV-10-26 (Timberlake, 
ANSP). Anza, VIII-1-32 (J. Russell, ANSP). SAN BENfio 
CO.: Pinnacles N a t  Mon., IV-9-58, V-30-60, V-28-60 (D. C. 
Rentz, CAS, DCR). 2 mi. N. Pinnacles N a t  Mon., N-8-61 (D. 

111-12-63 (J. A. ChmSak, CIS). Blythe, VIE1840 (E. R. 

Map 72. California distribution of Cibolacris parvicepa (F. 
Walker). 

C. Rentz, CAS). SAN BERNARDINO CO.: Nipton, VII-19-42 
(R. P. Allen). 25 mi. S. Ivanpah, X-12-58, small immatures 
(W. E. Ferguson, CIS). Victorville, IX-1-19 (Rehn Ik Hebard, 
ANSP). Barstow, VIII-7-19 (Rehn & Hebard, ANSP). 
Needles, VIII-3-19 (ANSP). Goffs, VIII-5-19 (Rehn 86 
Hebard, ANSP). Earp, near the Colorado River, VI-3142 
(H. R. Roberts, ANSP). North Range Providence Mts., VIII- 
12-07, 2300 ft. elevation (Rehn 8s Hebard, ANSP). Kelso, 
VIII-12-07, 2118 ft. elevation. Bagdad, VIII-6-19 (ANSP). 
Lucerne Valley, V-548 (D. J. L J. N. Knull, CIS). SAN 
D I E ~ ~  CO.: Borrego Valley, IV-19-57 (R. M. Bohart, UCD). 
Borrego, IV-25-55 (P. D. Hurd, CIS); V-3-56 (B. J. Adel- 
son, CIS). 2 mi. N. Warner Springs, V I 1 4 5 6  (C. E. Wiley, 
CIS); 111-15-41 (G. A. Marsh, CIS). Chula Vista, 111-13-63 
(J. A. Powell, CIS). Sen Felipe Valley, VII-24-28 (ANSP). 
4 mi. W. Jacumba, IV-16-42, 8000 ft .  elevation (H. R. 
Roberts, ANSP). Campo, IX-13-22, 2400 ft. elevation (Rehn 
& Hebard, ANSP). SAN LUIS OBISPO Co.: 5 mi. N.E. Santa 
Margarita, VI-9-62 (G. I. Stage, CIS). VENTURA CO.: QuataI 
Canyon, V-9-59 (C. W. O'Brien, J. R. Powers & P. D. Hurd, 
CIS). Hungry Valley, V-4-59 (C. W. O'Brien, J. R. Powers 
Ik P. D. Hurd, CIS); VI-6-59 (G. I. Stage~, CIS). Lockwood 
creek near Stauffer P.O., V-5-59 (C. W. O'Bnm, CIS). 
Piru C d ,  Al-o Mt ,  V-3-59 (C. W. O'Brien, CIS). Down- 
er Ranch, M t  Pinos, IX-3-22, 5400 f t  elevation (Rehn b 
Hebard, (ANSP) . 

Discussion--A widely distributed, common species 
in southern California. It is found on thii rocky soils 
and overgrazed range land, desert pavement, and 
gravelly washes in the desert. It possesses a rernark- 
able ability to blend in with its environment, a fact 
which makes it very difficult to detect until it moves 
It overwinters in the nymphal stage, and adults are 
found from February to September. Barnum (1964) 
considers this species to be a faunal indicator of the 
Lower Sonoran Life Zone. 

Genus Circotettix Scudder, 1876 

KEY TO CALIFORNIA SPECIES AND SUBSPECIES 
OF CIRCOTETIIX 

1 Wing sky-blue to bluish green . . . . . . . 
unddatus thalassinus Saussure (p. 97) 

Wing lemon yellow . . . . . . . . . . . 2 
W i g  with posterior axillary vein thin, sometimes 

fused with anterior axillary (fig. 171); color al- 
most uniform dark gray (nodem Countiee) . 

Posterior axillary vein as thick as the anterior, 
prominent; color mottled with white (6g. 172) 
(Los Angeaes CO.) . . . . . * . . . * 

2 

shaatanus Bruner (p. 96) 

splendidus Rehn b Hebard (p. 97) 

Circotettix shastanus Bruner 
(Fig. 61, Map 73) 

Circofeffir &sfanus Bruner, 1890, Proc. U.S. Net. Mus., 12:76. 
Type 8 ,  Hazel Creek, Shasta Co, Calif. (USNM). 

Dark gray, tegmina plain or somewhat mottled 
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with paler areas but not in strongly contrasting pat- 
tern. Hind tibia blue. Wing pale yellow, without 
black band but with fuscous clouds. Pronotum with 
median carina low throughout In this species, as in 
other Circotettix, the tegmina are not narrowed dis- 
tad and the wing is very broad with three of the 
radiate veins in the anal field much enlarged, espe- 
cially in the male. 

Body 24-29; tegmen 27-30; hind femur 12-14. 

Gemgraphic range.-Caliiomia and Oregon. 
California records.-(Map 73) DEL NO- Co.: Crescent 

City, VII-20-23 (E. 0. b i g ,  CIS). EL BRADO Co.: Caldar, 
VIII-7-39 (Q. Tomich, CIS). 3 mi. S. of Caldor, on middle 
Dry Creek, VIII-1-64 (D. C. b K. A. Rentz, DCR). FRBSNO 
CO.: Paradise Valley, King‘s River, VII-16-19, 7000 ft. e€-- 
tion (E. C. Van Dyke, CAS). GLENN Co.: 4 mi. W. Plaskett 
Meadows Station, X-lOa4,6400 ft. elevation (D. C. Ik K A 
Rentz, DCR). Co.: Yosemite Valley, IX-1-19, 
4800 f t  elevation (Rehn & Hebard, ANSP); VI-30-21 
(E. C. Van Dyke, CAS). 7 mi. N.W. Fish Camp, VII-6-46 
(H. P. Chandler, CAS). NEVADA Co.: Sagehen Creek, Hobart 
Mills, VII-21-54 (J. A. Powell, CIS). PLACER Co.: Squaw 
Peak, VIII-31-10, 8800 f t  elevation (ANSP). Five Lakes 
Valley, foot of Squaw Peak, VIII-31-10, 8200 ft. elevation 
(ANSP). h e r  Pass, VII-31-59 (J. R. Heifer, CAS). 
PLUMAS CO.: Crescsnt Mills, VII-8-32 (CIS). 4 mi. W. 
Quincy, V I 1 4 4 9  (E. I. Schlinger, UCR). Johnville, VII- 
8-54. Eureka Peak, VIII-9-59] 5500 ft. elevation (W. Bauar, 
CAS). near Twain, VII-3-60 (D. C. Rentz, DCR). SWSTA 
Co.: Hazel Creek (ex: Bruner). Lassen Park, M-9-41 (E. C. 
Van Dyke, CAS). SIERRA Co.: Gold Lakq VII-8-54 (J. A. 
Powell, CIS). SISKIYOU Co.: Mt Shasta, VIII-14-09, 5500 
f t  elevation, on lava beds (ANSP). Stewart Springs, China 
Mt ,  IX-2-54 (E. R. Helwig, ANSP). TRINITY Co.: East 
Weaver Lake, IX-25-63 (F. L. Blanc & G. M. Buxton, CiDA). 
TUOLUMNE CO.: Sonora Peak, VIII-6-59 (D. C. Rentz, 
DCR) . 

Bemardino Mts., High Creek, VIII-29-19, 9000 ft .  elevation 
(ANSP). San Eemardino Mts., Vivian Creek, VIII-29-19, 
7200 f t  elevation, in heavy forest (ANSP). T U ~ R E  Co.: 
Sequoia Nat  Park, VIII-3-40 (E. R Helwig, ANSP). 
VENTURA Co.: Downer Ranch, Mt. Pinos, 1x3-22, 5300 
ft elevation (Rehn & Hebard, ANSP). Cuddy Canyon, IX- 
4-22, 4472 ft. elevation (Rehn & Hebard, ANSP). Mt. Pinos, 
1 x 4 2 2 ,  8000 ft.  elevation (Rehn h Hebard, ANSP). 

Map 73. California distribution of: 0 ,  Circotettix shastanus 
Bruner; I, Circofettix splendidus Rehn and Hebard. 

Circotettix splendidus Rehn and Hebard 
(Map 73) 

Circotettix splendidus Rehn & Hebard, 1909, Proc. Acad. Nat. 
Sci. Phila., 61:456, Figs. 13, 14. Type 8, Mt. Lowe, San 
Gabriel Mts., L e  Angela Co., Calif., 3500 ft. elevation 
(ANSP). 
DiffeEshm C. shastanus in slightly larger size, its 

gray color strongly mottled with white and in the 
strong development of the second axillary vein 

Body 29-32; tegmen 31-31; hind femur 14-15. 

Geographic range.-California. 
California records.-(Map 73) Los ANGELES CO.: M+ Lowe, 

San Gabriel Mts., VIII-8-07, 5300-5600 f t  elevation (Rehn 
h Hebard, ANSP). Mt. San Antonio, VIII-9-48 (W. E. 
Kelser, CIS). Crystal Lake, VI-29-50 (A. T. McClay & P. D. 
Hurd, UCD, CIS). Camp Baldy, VII-11-50 (P. D. Hurd 
& H. L. Hansen, CIS). Lebec, VIII-1-40 (E. R. Helwig, 
ANSP). MARIPOSA CO.: Glacier Point Road, Yosemite Nat. 
Park, VIII-7-40 (E. R. Helwig, ANSP). SAN BERNARDINO 
CO.: Big Pines Camp, V I 1 4 3 6  (Timberlake, ANSP). San 

Cirwtettix undulatus thalassinus Saussure, 
new combination 

(Map 74) 

Oedipoda undulafa Thomas, 1872, U.S. Geol. Sur. Terr.: 460. 
Circotettix thalassinus Saussure, 1884, Prodrome Oedip., p. 177. 

Type Locality, Nev. 
Very much like C. shastanus in size and appear- 

ance, gray, sometimes mottled with darker gray. Hind 
tibia blue. Wing pale green to azure, without dusky 
suffusions. 

Body 24-29; tegmen 28-29; hind femur 12-13. 

Geographic range.-California and Nevada. 
California records.-(Map 74) EL DORAW CO.: Echo Lake, 

VII-26-59, 7400 f t  elevation (immature) (W. W. Middle 
k a d ,  CIS); VII-28-59, VII-23-60 (W. W. Middlekad, 
CIS). Fallen Leaf Lake, VIH-19-15 (L. S. Rosenbaum, 
ANSP); VII-19-15 (E. C. Van Dyke, ANSP); VIII-30-54 
(E. R. Helwig, ANSP). FRESNO CO.: Bubbs Creek Canyon, 
King‘s River, VII-9-10, 10,500 f t  elevation (E. C. Van Dyke, 
ANSP). Huntington Lake, VII-23-19 (F. C. Clark, ANSP). 
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INYO CO.: Silvea Canyon Trail, IX-10-19, 9500 f t  elevation 
(Rehn & Hebard, ANSP). Upper meadows, Whitney Pass Trail, 
IX-6-19, 10,700 ft elevation (RehnbHebard,ANSP). Lone 
Pine Lake, Whitney Pass Trail, IX-6-19, lO.OO0 f t  elevation 
(Rehn & Hebard, ANSP). Glacier Lodge, VIII-2046 (G. P. 
Mackemzie, UCD). Whitney Portal, VIII-6-48 (J. W. MacSwain 
8s P. D. Hurd, CIS). WestgardPass,VIII-25-54 (P. D. Hurd, 
CIS); IX-11-62 (J. T. Doyen, CIS). Telescope Peak, Pana- 
mint Mts., VI-8-61 (R. P. Allen, CDA). Wyman Canyon, 
White Mts., VI-27-61 (W. A. Foster, CIS). Big Pine, VIII- 

LA- Co.: 10 mi. N. Litchfield, VI-19-59 (R W. Thorp, 
CIS). Susanville, VIII-21-22, 4190 f t  elevation (ANSP). 
MOWC CO.: Canby, VII-13-50 (R. W. Herpet, CDA). Likely 
District, VI-14-51 (H. H. Keifer, CDA). Cedar Peak, Warn- 
er Mts., VIII-25-22, 7200 ft. elevation (Rehn & Hebard, 
ANSP). Lassen Creek, Goose Lake, VIII-24-22, 5OOO ft 
elevation (Rehn B Hebard, ANSP). Westwood, VIII-18-26 
(C. C. Wilson, ANSP). Sugar Hill, Gooae Lake, VIII-24-22 
(Rehn & Hebard, ANSP). Cedar Peak, VIII-25-22, 8400 f t  
elevation (Rehn & Hebard, ANSP). Mammoth, VII-1733 

tion (Rehn L Hebard, ANSP). MONO Co.: b o r a  Pass, VII- 
6-51, 9624 f t  etevation (J. W. MacSwain, US) ;  VII--13-51 
( S .  M. Kappos, CIS). S.E. of Red Lake, VII-15-62, 11,OOO 
f t  elevation (H. B. Leech, CAS).  Leavitt Meadow, VIII-10- 
62, 7200 ft elmtion (H. B. Leech, CAS). Sonora Pass, VIII- 

(D. Q. Cavagnaro, CIS). Blanm's Corral, White Mts., VIII- 
25-60 (M. E. Irwin, UCD). Crooked Creek, White Ma., VII- 
16-61 (W. A. Foster, CIS). Slinkard Canyon, 6 mi N. Cole- 
ville, VII-24-62 (J. A. Powell, CIS). 8 mi. E. Sonom Pass, 
IX-5-60 (D. C. Reatz, DCR). NEVADA Co.: Trucltee, W- 

1929 (CAS) .  DBep Springs, VIII-9-59 (D. C. R m t ~ ,  DCR). 

(G. & R. &ha* CAS). Alturas, -1-23-22, 4500 ft. dm- 

13-60 (R. W. Thm, CAS). Pickd Meadow, VIII-16-60 

Map 74. California distribution of Circwtuttix undulatU8 
thaIassinus Saussure. 

10-54 (J. A. Powell, CIS). Boca, VII-3-54 (P. D. Hurd, 
CIS); VIII-1-59 (F. D. Parker, UCD). 3 mi. N. T r u c k ,  
VII3-60 (G. M. Buxtra~, CDA). Boca, VIII-29-54 (E. R. 
Helwig, ANSP). PLACER Co.: Carnelian Bay, Lake Tahoe, 
VII-16-60 (T. Ganteabein). Lake Tahoe, VII-19-24 (E. 0. 
Essig, CIS). PLUMAS Co.: Portole, VII-2049 (H. H. Keifea, 
CDA). SHASTA CO.: Old Station, VIII-2049 (H. H. Keifer, 
CDA). Lessgl Park, VIII-2249 (H. H, Keifm, CDA). 
S~sxuyou Co.: Mt. Hoffman, VII-19-51 (R. W. Harper, 
CDA). Grass Lake, VLII-12-57, 7700 ft. elevation (H. P. 
Chandler, CAS). Lava Beds N a t  Mon., W-8-59 (J. R. Hd- 
fer, DCR). TULARE Co.: Mindking, WIJ-35 (G. b R. 
Bohart, CAS). TUOLUMNB Co.: Sonora Pass, VIII-21-59 
(J. R. Powers, CIS). Blue Canyon, VIII-18-60 (A S. Menke, 
UCD); VIII-3060 (M. E. Irwin, UCD). Vicinity of Sonora 
Peak, IX-5-60 (D. C. Rentz, DCR). Sonora Pass, IX-sdo 
(C. D. MacNeill, DCR). Leavitt Meadows, VI-11-59 (M. 

DCR). Sonore Peek, VIII-659 (D. C Reatz, DCR). 
Discussion--Quite certainly C. undulatus presents 

a cline from Montana through southern Idaho, 
northern California and Nevada to Inyo County, 
California. The Idaho f m ,  with yellow-green Wings 
was described as C. lapidicola by Bruner and the 
Nevada form with blue-green wings as thalassinus by 
Saussure. Specimens from Mono, Inyo and Tuolumne 
counties have the wings smaller than northern indi- 
viduals and less lobate in the axillary region. The 
median area of the wing is also much narrowed by 
the forward curvature of the ulnar vein, whereas in 
typical undulatus the median and ulnar areas are 
subequal. Specimens from the region of Lake Tahoe 
are intermediate both in wing culm and venation. 

C. undulatus thdassinus is one of the most fre- 
quently seen grasshoppers when in the higher eleva- 
tions of the state. It flies very high and frequently 
hovers over slopes where females are likely to be 
resting. The stridulation is a high snapping or crack- 
ling, audible for considerable distances. 

Lundgren, DCR). Son- Pass, VIII-2149 (C. W. O'Brim, 

b u s  Coniana Caudell, 1915 

Coniana snowi Caudell 
(Fig. 25, Map 75) 

Coniana emowi Caudell, 1915, Proc. U.S. N a t  Mus., 49:26. 
Type 0 ,  Bill Williams Fork, Arizona (USNM No. 18483). 
Small, slender, white, dorsum of head, pronotun 

and upper paginae of hind femora with many small 
black dots; tegmina with numerous quadrate dark 
spots. Hind tibia yellow. Prmotum sellate, its hind 
margin broadly rounded, all carinae obsolete. 
Thoracic pleura coarsely pitted. 

Body 14-19; tegmen 15-19; hind femur 10-12. 

Geographic ran&.-Arizona and California. 
CaMomia recods.-(Map 75) .  RIVERSIDE CO.: Whitewater, 

VU-9-50 (E. G. &ley, CIS). Palm Springs Statim, VI- 
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26-52 (J. W. MacSwain, CIS); VI-11-54 (J. C. Hall); VI- 

VIII-27-52 (H. Graham, CIS). 8 mi. N.W. Palm Springs, 
VII-31-56 (M. Wasbauer, CIS). Magnesia Canyon, VI-28-!%2 
(J. J. Menn, CIS). Mecca, VIII-15-56, on Croton Californicum 
(M. Wasbauer, CIS). Rancho Mirage. VI-15-58 (D. M. Ne- 
well). Thousand Palms, VIII-23-58 (D. M. Newell). Blythe, 
VII-18-40 (E. R. Helwig, ANSP). Sand Hills, 4 mi. E. Palm 
Springs, VIII-20-37 (Rehn, Pate & Rehn, ANSP). SAN 
BERNARDINO CO.: Lyons, IX-1909 (ANSP) ; VIII-11-07 
(ANSP). Trona, IX-5-22, 1800 f t  elevation (Rehn & 
Hebard, ANSP). Daggett, IX-9-24, 2000 ft elevation (Rehn 
& Hebard, ANSP). Barstow, VIII-7-19 (Rehn & Hebard, 
ANSP). Yermo, 6 mi. E., VZII-27-52 (H. B. Leech, CAS). 
IMPERIAL CO.: Gray’s Wells, VIII-26-31 (E. R. Tinkham. 
ANSP) . 

22-55 (P. D. Hud ,  CIS); X-9-55 (J. W. M ~ c S W ~ ,  CIS); 

Map 75 California distribution of Coniana snowi Caudell. 

Discussion-Sometimes common in sandy areas of 
the Colorado and Mohave (Lower Sonoran) areas in 
association with the low growing plant Coldenia 
palmeri. Helfer (1963) states that adults sometimes 
bury themselves in the desert sand overnight. 

Genera Conozoa Saussure, 1884 and 
Trimerotropis Stal, 1873 

After proposing the genus Conozoa in 1884, Saus- 
sure in 1888 commented that it was “more necessary 
than natural.” Certainly the partition of species be- 
tween the two genera which McNeill set up in 1901 
cannot stand detailed analysis. Probably additional 

genera must be devised to accomplish a satisfactory 
taxonomy of the complex. Loss of the McNeill (and 
some other) types raises troublesome obstacles to the 
study of this group. The following key does not 
include Trimerofropis porrecta McNeill, a name of 
uncertain status. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

KEY TO THE CALIFORNIA SPECIES 
OF CONOZOA AND TRIMEROTROPIS 

Hind tibiae d . . . . . . . . . . . .  2 
Hind tibiae not red . . . . . . . . . . .  6 
Black band of wing broad. Lower sulcus and inner 

face of the hind femur red . . . . . .  
T. latifasciafa Scudder (p. 120) 

Without above combination of charactem . . .  3 
Dark tegmina1 cross-banda complete, sometimes 

4&t . . . . . . . . . . . . . . .  4 
Dark cmsa-bands only on anterior half of tegmen. 5 
Black band of wing narrow, interrupted near costa 

(fig. 46) . . . .  cefifornica Bnmer (p. 116) 
Black wing band broad, uninterrupted 

Pronoturn smooth; lower posterior angle of lateral . . .  
C. suZafrons sulcifrons (Scudder) (p. 101) 

Pronotum usually verrudatq lower posterior angle 
of lateral lobe rectangular to obtuse (fig. 38) . 

. . . . .  
T. stremra McNeill (p. 125) 

lobe much produced and acute (lis 39) 

C. wdlula (%udder) (p. 102) 
Hidtibiaeyellow,brownorgreenishyellow . . 7 
Hind tibiae blue . . . . . . . . . . . .  24 
Junction of postgior and lower margin of lateral 

lobe of pronotum andate  or with an adjacent 
dentation . . . . . . . . . . . . . .  8 

Lower hind angle of lateral lobe broadly rounded . 17 
Median carina of pronotum crista-bhbate on 

Mediancarinalowortectateonprozona . . .  9 
Ground color dark gray (northern) . . . .  

T. m d a  (Scudder) (p. 120) 
Grvundcdorverypaleorwhite . . . . . .  10 

prozona . . . . . . . . . . . . . .  11 

Black wing-band feeble or absent (Monterey Co.) 

Black wing-band distinct (southern) (fig. 45) . 
Lower hind angle of pronotal lateral lobe rectangu- 

Lower hind angle rectangular to (usually) acute . 16 
Ventral sulcus of hind femur dark with two pale 

bands (occurs in extreme south of state) (fig. 
43) . . . . . .  T. cristafa McNeil (p. 117) 

Ventral sulcus of hind femur pale with one black 
band . . . . . . . . . . . . . . .  13 

Pronotum (dorsal view) more than one and o n e  
half times as long as head; metazona gradually 
widmed behind . . . . . . . . . . .  14 

Pmnotum less than one and one-half timea as long 
as head; metazona rapidly widened . . . .  15 

Occiput strongly ascending; &put and pmnotum 
with a pair of palestripes (fig. 41) . . . .  

T. titusi Caudell (p. 128) 

T. pacifica Bruner (p. 122)  

lar to obtuseangulate . . . . . . . . .  12 

T. rebellis (Saussure) (p. 124) 
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Occiput and pronotum not as above . . . . .  
C. wallda (Scudder) (p. 102) 

C. Occidentalis (Bruner) (p. 100) 

T. hydina McNeil (p. 119) 

Median carina compressed-cristate on metazona . 
Median carina low and linear on metazona (fig. 40) 

Slender; head and pronotum with white stripes; 
hind femur more than four times as long as wide 
(fig. 41) . . .  T. rebellis (Saussure) (P. 124) 

Robust; hind femur leas than four times as long as 
its greateat width (fig. 40) . . . . . . .  

Wing disc not yellow . . . . . . . . . .  21 

T. hydina McNeil (p. 119) 
18 Wing disc yellow with or without black band . 

All carinae of pronotum sharp on metazona . . 
Median carina linear on metazona, lateral carinae 

. 

T. gracilis gracilis (Thomas) (p. 118) 

rounded . . . . . . . . . . . . . .  19 

Tegminal cross-bauds distinct . . . . . . .  20 

48) . . . . .  T. inconspima Bruner (p. 119) 

Tegmina without distinct crais-bds . - . 
T. coquilletti McNeil (p. 116) 

Median carina of pronotum low throughout (fig. 

Median carina of pronotum tectate on promna 

Wing disc pale blue (fig. 60) 

. 
T. pal1idipem.s pafZidipem*s (Burmeism) (p. 122) 

T. sparsa (Thomas) (p. 125) 
. . . . . . .  

Wing disc colorless . . . . . . . . . . .  22 
Slender; median carina of pronotum sharp on meta- 

zona; dark gray; tegmina without cross-bands . 
T. gracilis graciZis (Thomas) (p. 118) 

Stout; median carina low and linear on metanma . 23 

Smaller (body 13-18 mm.); tegmina hardly sur- 
passing apices of hind femora (fig. 52) . . .  

T. poogonata Strohecker (p. 123) 
Larger (body 18-25 mm.); tegmina greatly sur- 

passing apices of hind femora (northern coast) 
(fig. 53) . . . .  T. helferi Strohecker (p. 118) 

Wing disc blue or blue-green . . . . . . .  35 
Wing disc yellow, greenish-yellow or colorless . 25 
Wing yellow, or tinged with yellow . . . . .  26 
Wing colorless . . . . . . . . . . . .  34 
Very slender; median carina of pronotum high, 

compressed and bidentiform on p r o m a  (fig. 42 ) 
T. bilobata Rehn and Hebard (p. 115) 

Median carina low or tectate on prozona . . 27 
Lower margin of pmnotal lateral lobe with a sharp 

tooth adjacent to hind angle (fig. 46) . . .  
T. difornica? Bruner (p. 116) 

Lower margin of lateral lobe at  most obtuse- 
angulate behind . . . . . . . . . . .  28 

Ground color white; lateral lobe of pronotum flared 
(fig. 44) . . . .  T. albescens McNeill (p. 114) 

Ground color gray or brown; lateral lobe hardly 
flared . . . . . . . . . . . . . . .  29 

&zona of pronotum without lateral carinae+ round- 
ed into the lateral lobes; fastigium short and 
shallow (fig. 47) . . . . . . . . . .  

Prozona with short lateral carinae near front 
T. bifasciata Bruner (p. 115) 

margin; fastigium sulcate, its margins distinctly 
elevated . . . . . . . . . . . . . .  30 

30 

31 

32 

33 

34 

35 

36 

37 

Antennae pale, not annulate; pronotum very 
mooth, the median carina low throughout, lower 
margin of lateral lobe usually subdentate at  hind 
angle (fig. 40) . . . . . . . . . . .  

Antennae annulate with fuscous; prozona of pro- 
notum with median carina elevated, usually 
scutellate. . . . . . . . . . . . . .  31 

Color dark brown; tegmina without cross-bands; 
wing yellow with black band and infuscate apex 
(6g. 57) . . . .  T. d u s a  Scuddr (p. 126) 

Tegmina with cross-bands, these sometimes faint 
or limited to anterior half . . . . . . .  32 

Head small; metathorax very wide; lower posterior 
angle of lateral lobe of pronotum usually obtusely 
pointed, saltand-pepper coloration (fig. 51) . 

Hwd and thsran UQ- for genwj lower PqgMOr 

T. thalassica Bruner (p. 127) 

T. arenacea Rehn (p. 115) 

angle of lateral lobe usually rounded . . . .  33 
Cross-bands of tegmina limited to anterior half; 

head usually with black band through eyes (fig. 
56) . . . . .  T. &oe&eZei (Bruner) (p. 119) 

Tegminal cross-bands complete; eyes not banded 
(fig. 55) . . . .  T. fontana Thomas (p. 117) 

Smaller (body 18-26 mm.); lower posterior angle 
of lateral lobe of pronotum broadly rounded (fig. 
50)  . . . .  T. occidentaii8 (Brunff) (p. 121) 

Larger (body 24-30 mm.) ; lower posterior angle of 
lateral lobe usually subdatate (median carina of 
pronotum high and tecta-ristate on promna) 
(fig. 58) . . T. pseudofasciata Sadder (p. 123) 

Prozona of pronotum with median carina tectately 
e l e v a w  posterior lobe of prozona uneven, 
scutellate . . . . . . . . . . . . .  36 

Pronotum smooth, the prozona with median carina 
low, the posterior lobe not or but feebly scutellate 37 

Smaller (body 18-26 mm.); lower posterior angle 
of lateral lobe of pronoturn broadly rounded (fig. 

Larger (body 24-30 mm.); lower posterior angle of 
lateral lobe usually subdentate (median carina 
of pmotum high and tectate-cristate on pro- 
zona) (fig. 58) . T. pseudofasciafa Scudder (p. 123) 

Antennae annulate with fuscous; metazona of pr- 
noturn rarely twice as long as p1712ona. its pos- 
terior margin rectangulate to obtuw, lower mar- 
gin of lateral lobe rounded into hind margin 
(fig. 59) . . T. cyaneipezmis Bruner (p. 117) 

Antennae pale, not annulate, flattened; metazona 
twice or mom as long as prozona; its posterior 
margin rectengulate to acute; lower margin of 
lateral lobe usually subdentate behind; body 
compressed, deep (coastal) (fig. 49) . . .  

50) . . . .  T. oocidentdis (Bruner) (p. 121) 

T. thalasnica Bruner (p. 127) 

Conozoa occidentdis (Bruner) 
(Map 76) 

Trachyrhachis occidenfdis Bruner, 1905, Biol. Centr.-her., 
Orth., 2:174. Lectotype 8 ,  high stony hilltops to the 
southwest of San Francisco, designated by Rehn % Hebard, 
1912 (ANSP). 

Conoroa Oocidentalis Gurney b Strohecker, 1959, Bull. Brook- 
lyn Ent. Soc., 54:78. 
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Bruner included this form in a key but without 
further description. The type is from San Francisco, 
and at least one competent orthopterist considers 
Trachyrhachys occidenfalis Bruner a synonym of 
Conozoa wallula Scudder. The name is here used 
for specimens from Santa Barbara and San Luis 
Obispo counties which agree with the type except in 
color. 

Dark gray, bands of tegmina indistinct. Hind tibia 
yellow. Slender, pronotum with median carina well 
elevated throughout, lateral carinae elevated and 
compressed on metazona, hind margin of metazona 
rectangulate, lower hind angle of lateral lobe subrec- 
tangdate. 

Body 17-19; tegmen 16-19; hind femur 9-10.5. 

Geographic range..--Central and southem coastal C a l i f d a  
California -rds.-(Map 76). SAN -CISCO Co.: San 

Van Duz- CAS). Lane Mountain, VI-1925 (F. X Wil- 

D. MacNeill b D. C Rentr; CAS). Srvp Lurs 0- Co.: 
Grover City, dunes, VII-456 (E. G. Lhsley, P. D. Hud,  

SMan,  CIS). s A " A  BARBARA 03.: San khcos Ranch, *ta 
Ynea MIS., VII-556 (P. D. Hurd, CIS). 

F ~ C ~ S C O ,  IX-12-09 (F. X. Will-, CAS); IX-9-22 (E. P- 

liams, CAS). San Frandsco, creek, VIII-13-62 (C 

CIS). OW F1ac0 Lake, VII-13-59 (R M. Bohert b W. A. 

Conozoa sukifrons sukcifrons (Scudder) 
(Fig. 39, Map 76) 

Psinidia sulcifrons Scudder, 1876, Ann. Rept chief Eng., p. 
513. Type 3.  Mohave River, San Bemardm . 0 co., Cali. 
( M a ) .  

Pale bmwn, tegmen with two or three dark 
blotches in costal half. Hind tibia red. Pronotum 
elongate, smooth, median carina rather low, hind 
margin slightly acute to slightly obtuse, lower hind 
angle of lateral lobe usually acute, but subrectangu- 
lar in occasional specimens. 

The use of a trinominal is due to the recognition 
of a more eastern race. 

Conosaa sulcihns Saussure, 1884, prodrpme Oedip., p. 166. 

Body 18-26; tegmen 21-29; hind femur 10-14.5. 

Geographic ran8e;--Arirona, California, Nevada and Utah. 
California mcords.-(Mep 76) Co.: El Centro, 

IX-348. Co.: Bishop, IX-9-19 ( R h  h Hebard, 
ANSP). h e  Pine, M-5-19 (M. Hebard, ANSP). W. Bis- 

4-64 (J. D. Birchim, JDB). Pine Creek, Round Valley, N.W. 

Lundgren, CAS). Bishop, VII-11-64 (J. D. Birchim, JDB). 

hop, VII-24-64 (J. D. Birchim, JDB). IndmdanCe, VII- 

of Bishop, WI-7-61 (C. D. MacNeill, D. C Rartg b M. R- 

LASSEN CO.: J ~ h k ~ ~ i l l ~  VIII-21-22, 4150 ft devation 
(ANSP). b e d -  VIII-22-22, 3960 ft elewtian (Rehn b 
Hebard, ANSP). W m w  VIII-21-22> 5ooO f t  devatim 
(Rehn b Heberd, ANSP). Los ANGELES Co.: Ravemna, IX- 
27-16 (ANSP). Alamitm Bay, V I 1 3 1 4 7  (ANSP). M o m  

Co.: Alturas, VIII-23-22, 3500 f t  elevation (Rehn 8s 
Hebard, ANSP). MONO Co.: Mono Lake, 10 mi. N. Leevining, 
VII-6-61 (C. D. MacNeill, D. C. Rentz h M. R. Lundgren, 
CAS). PLUMAS Co.: Chaeter, VIII-20-22, 3300 ft. elevation 
(ANSP). Lake Almanor, VIII-2831. Co.: Indio 
(ex: Scudder, Caudell); VI-28-37 (A. T. McClay, UCD); 
VI-7-56 (M. Wasbauer, CIS). Thermal, VII-10-56 (M. 
Wasbauer, CIS). Ripley, WI-13-46, in alfalfa (W. F. 
Barr, CIS). 6 mi. N. Indio, IV-30-49, in Melilofus (E. G. 
Linrley, J. W. MacSwain & R. F. Smith, CIS). Blythe, VIII- 
6 4 6 ,  in alfalfa (W. F. Barr, CIS). San Jacinto Mts., VII- 
21-29 (P. W. Omen, ANSP). Hemet Lake, VII-27-35 (M. 
Gyger, ANSP). %CRAMENTO Co.: Sacrpmeato, (E. 0. b i g ,  
ANSP). SAN BERNARDINO Co.: Barstow, VIII-7-19 (Rehn 
& Hebard, ANSP). Victorville, IX-1-19 (Rehn b Hebard, 
ANSP). SAN DIEGO Co.: Borrego, X-1448 (G. P. Ma*- 
zie, CIS); X-10-50 (H. H..Keifer, CDA). Jacumba, VIII- 
2 0 4 9  (D. J. b J .  N. Gull, U S ) .  San Felipe Creek, VI-5-15 
(ANSP). Jacumbe, VIII-12-13 (J. C. Bradley, ANSP). 
Descansq IX-13-22. 3400 f t  elevation (Rehn 8 Hebard, 
ANSP). Campo, IX-13-22, 2100 f t  elewatim (Rehn 8s 
Hebprd, ANSP). Potrero, IX-12-22, 2323 f t  elevation (Rehn 
b Hebard, ANSP). Jamacha, IX-12-22, 340 f t  elevation 
(Rehn b Hebard, ANSP). Tiajuana, WI-16-07 (ANSP); 
IX-11-22 (Rehn & Hebard, ANSP). SAN JOAQUIN Co.: 
Tracy, VIII-30-07 (ANSP). S~slmou CO.: Si-, VIII- 
16-09,3550 f t  elevation (Rehn h Hebard, ANSP). V m  

DiscusSion---Common in the Lower Sonoran zone, 
especially in cultivated areas, low flats, and arroyos. 
Usually on alluvial fans but sometimes in areas of 
shallow soil and often in very dry situations. 

CO.: M ~ n t a l ~ ~ ,  VIII-23-09 (ANSP). 

Map 76. California distribution of: A, Conowa occidentalis 
(Bruaer); 0,  Concuoa sulcifrons sulcifrons (&udder). 
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Conozoa wallula (Scudder ) 
(Fig. 38) 

Psinidia wallula Scudder, 1880, Second Report, U.S. E n t  
Comm., App., 2:27. Lectotype 8 ,  Sissons [Mt  Shastal 
Calif. (USNM, No. 4259), designated by Gurney & Stm- 
hecker, 1959. 

Conozoa wallula Saussure, 1884, Prod. Oedip., p. 166. 

Gray or brown, tegmen with dark bands confined 
to costal half. Wing yellow with black band Hind 
tibia red or yellow. Pronoturn with median carina 
well elevated on metazona as well as prozona, lower 
hind angle of lateral lobe usually subacute but vari- 
able. 

Body 19-22; tegmen 18-24; hind femur 11-14. 

Geographic ran@.-From southe.4-n California to Washington, 
eest to Utah and Wyoming. 

California rscorda-Probably occurs in suitable habitats OVBT 
the whde stata Many specimens from the following counties 
have been -: 

ALAMEDA 
COLUSA 
CONTRA COSTA 
FRESNO 
HUMBOLDT 
INYO 
KERN 
LASSEN 
Los ANGELES 

M o w c  
MONO 
MONTIWSY 
ORANGE 
PLUMAS 
RIVERSIDE 
SACRAMENTO 
SAN BENITO 
SAN BERNARDINO 

SAN DIEGO 

SANTA BARBARA 
SHASTA 
SIERRA 
SISKIYOU 
STANISLAUS 
VENTURA 
YOU, 

SAN JOAQUIN 

Discussion-A common inhabitant of drier habi- 
tats with sparse grass. Often found on dusty roads. 

Genus Cratypedes Thomas, 1876 

Crafypedes neglectus neglectus (Thomas) 
(Fig. 29, Map 77) 

Oedipoda neglecfa Thomas, 1870, Roc. Acad. N a t  Sci. Phila, 
p. 81. Type 6 ,  New M a .  (USNM). 

Crafypedes putnarni Thomas, 1876, Proc. Davenport Acad. 
Sci., 1:257, P1. 36, Fig. 6. 

Hippisucs neglectus, Rezln h Hebard, 1909, Proc. Acad. N a t  
Sei. Phila., 61:438. 

Cratypedes ne&ctus, Hebard, 1928, Proc Acad. N a t  Sci. 
Phila, 80: 246. 
Pronotum with median carina deeply cut by prin- 

cipal sulcus and usually undulate at anterior sulcus, 
hind margin acute to rectangular, posterior margin of 
lateral lobe decidedly mtmarcuate. Hind tibiae red 
or yellow, blue in the race glaucipes. 

Body 23-32; tegmen 24-38; hind femur 13-16. 
Geographic ran@.-New Mexico to Montana and Manitoba, 

and all states and provinces to the west 
California rewrd9-(Map 77) ALPINE Co.: Freden-ichburg, 

VI-19-58 (W. W. Middlekauff, CIS). EL DO- Ca.: Fallen 
Leaf Lake, VII-l-30 (A. C. Browne, CDA). Lake Tahoe, 

Fallen Leaf  Lake, VIII-1915 (L. S. Rosenbaum, ANSP); 

Creek, VIII-22-10, 10,000 f t  elevation (E. C. Van Dyke, 
ANSP). Paradise Valley, King's River, VII-16-10, 7000 ft. 
elevation (E. C. VM Dyke, ANSP). GLENN Co.: 4 mi. W. 
Plaskett Meadows, VI-28-61 (J. R. Hdfer, CAS). 1 mi. 
W. Low Gap, VIII-26-61 (D. C. Rentz, CAS). 25 mi. E. 
Covelo, VI-28-61 (D. C. Rentz, DCR). 2 mi. W. Plaskett 
Meadows Statim, VIII-27-61 (D. C. Rents, DCR). HUM- 
BOW Co.: Buck Mt ,  VI-22-59 (J. R. Helfer, CAS). INYO 
CO.: Sage Flat Camp, 10 mi. W. Big Pine, VII-2064 (D. C. 

& C. D. MacNeill, DCR). KERN CO.: Frazier Park, V-3-59 
(C. W. O'Bnen, CIS). LASSEN CO.: Bridge Creek Camp, 
VII-14-54 (R. H. Goodwin, CIS). Standish, VI-15-51 (H. 
H. Keifer, CDA). MADERA 00.: Buck Camp, VIII-3-58 (M. 
E. Irwin, UCD). MARIPOSA CO.: Yosemite Valley, VIII-11- 
1897, cotypes. YoSemite N a t  Park, VIII-1-40 (L. J. Lipovsky, 
ANSP). M o m  Co.: 6 mi. N.W. Cedarville, V I 1 3 6 2  (J. S. 

Davis Creek, Warner Mts, VII-10-22 (C. L. For, CAS). 
Warner Me., Lplre City, VII-2L22 (C. L. Fox, CAS); Duck 
Creek, Vn-20-22 (C. L. Fox, CAS). MONO Co.: Tom's 
Place, VI-27-49 (H. E. Cott, CIS); VII-13-61 (W. A. Foster, 
CIS). Convict Lake, VIII-946 (G. Pollard, CIS). Mammoth 
Lakes, VIII-25-46 (G. P. Mackenzie, UCD); VIII-10-21 
(0. C. Poling, ANSP). Crooked Creek, White Mts., VII-16 
61 (W. A. Foster, CIS). Wyman Canyon, White Mts., VII- 
11-62, 10,000 ft. elevation (W. H. Lange, UCD) . Cottonwood 
Creek, VII-1061, 9300 f t  elevation (J. S. Buckett & W. A. 
Foster, CIS). Spring Canyon, 3 mi. N.E. Walker, VI-24-62 
(J. A. Powell, CIS). Mt. Barcroft, White Mts., VII-21-61, 
12,500 ft. elevation (D. C. Rentz, DCR). NEVADA CO.: Sage- 
hen Creek, VII-21-54 (R. H. Goodwin & J. A. Powell, CIS); 
VII-9 to 1 6 5 4  (J. A. Powell, CIS); VIII-24-52 (R. F. 
Smith, CIS). 3 mi. S. Truck-, VII-2-49 (ANSP). PLACER 
Co.: Lake Forest, VIII-25-55 (CIS). Lake Tahoe, vicinity 
of Alpine Creek, VII-16-16 (ANSP). PLUMAS CO.: Chester, 
VII-14-54 ( J .  A. Powell, CIS). Lake Almanor, VII-15-57 
(J. A. Powell, CIS). Grmville, VII-11-59 (L. A. Stange, 
UCD). 8 mi. S.W. of Johnsville, VIII-11-61 (J. S. Buckett, 
UCD). M t  Ingalls, VII-1641 (I. LaRivers, CIS). Mohawk, 
VIII-10-57; VII-3-62 (D. C. Rentz, DCR). Johnsville, VII- 
4-59 (W. R. Bauer h J. S. Buckett, CAS). MeadolK Valley, 
VI-7-24 (E. C. Van Dyke, CAS). SAN BERNARDINO Co.: San 
Bemardino Mts., VII-6 to VIII-26 (Rehn h Hebard, ANSP). 
Big Bear Lake, VI-26-32 (J. D. Beam-, ANSP). SHASTA 
Co.: Hat creek, VII-3-51 (G. Pmnin, CAS). SIERRA CO.: In- 
de!pemdence Lak$ VII-20-54 (J. A. Powell, CIS). Sierraville, 

(R. H. Beam=, ANSP). Lava Beda N a t  Mon., VII-2-59 
(J. R Hdfer, CAS). "I?'Y Co.: 10 mi. N. Coffee Creek 
Ranger Statim, VII-15-55 (J. W. MacSwain, CIS). Coffee 

Springs, 1 x 4 4 2  (Blanc & Buxton, CDA). TULARE Co.: 
Redwood Meadow, Vm-3-15, 6000 ft elevation (CIS). 
Funstun MePdow, VII-28-15 (ANSP). ' ~ O L U M N E  Co.: 
Strawberry, VII-5-58 (W. H. Lange, UCD). Eagle Meadow, 

12-59 (M. Lundgren, DCR). Vicinity Scmora Peak, VIII-6- 

(D. C. Rentz, CAS). VBNTURA 00.: Frazier Mt, Chuchupate 
Ranger Station, V-1-59 (J. R. Powers, CIS). Lockwood 
Valley near Stauffer P.O., V-2-59 (G. I. Stage, CIS). 

VII-11-15 (E. C. Van Dyke, ANSP). FRESNO CO.: Wood 

h K. A. R-tz, DCR). Mono PUS, VIII-10-59 (D. C. R m t ~  

Buclcett, UCD). Li idy  D i ~ t r . 9  VI-1441 (H. H. Keif-9 CDA). 

VII-9-54 (J. A. Powell, CIS). SISKIYOU CO.: VII-14-35 

C& Ranger Station, VII-14-55 (J. C. Wells, CIS). Cold 

VII-28-61 (M. h-, (DCR). Leevitt Meadow, VII- 

59; I X - s d O  (D. C. RentE, DCR). Dardanelle~, VIII-9-61 
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Discussion-A common inhabitant of sunny, grassy 
slopes, especially at higher elevations in the Sierra 
Nevada. Often associated with Trimerotropis. 

Cratypedes neglectus glaucipes (Scudder) 
(Map 77) 

Hippiacus glaucipes Scudder, 1901, Can. Ent,  33:89. 
Cratypedes neglectus glaucipes, Hebard, 1928, Proc. Acad. Nat  

Sci. Phila., 80:238. Type locality, YoSemite Valley, Calif. 

Geographic r ange . aomia  
California records=-(Map 77) FRESNO CO.: Leconbe Can- 

yon, W I - 2 7 4 6  (G. Pollard, CIS). Paradise Valley, King's 
River, VII-16-10 (E. C. Van Dyke, CAS). m m  Co.: 
Yosemite, Sentinel Dome, VIII-8-30 (E. R. Hdwig, ANSP). 
TULARE Co.: Sequoia Nat  Park, VIII-2-29, 7000-9000 f t  
elevation (A. T. McClay, Urn).  

Map 77. California distribution of: 0 ,  Cratypedes m @ w t U S  

neglecfua (Thomas); I, CrafypefIeu m&sdus (YauCiPar 
Heber& 

Genus Derotrnema Scudder, 1876 

KEY TO CALIFORNIA SPECIES OF DEROTMEMA 
1 Median carina of pronotum obsolete between the 

MediancarinadeatiformbehKeensula . . . . 
Dark band of wing broader than pronotal meta- 

zona, reaching hind margin, leaving three free 
anal lobes , . . Zaticinchun Scud& (p. 104) 

sulci . . . . . . . . . . . . . . . 2 

mmsmwmm Scuddm (p. 104) 
2 

Dark band of wing narrower than metazona, leaving 
four free anal lobes . . . . . . . . . 

ddicatulurn Scudder (p. 103) 

Derotmema delicatulum Scudder 
(Map 78) 

Derotmema delicatdurn Scudder, 1900, Proc. Amer. Acad. Arts 
Sci., 35:390. Lectotype 8, Lancaster, Calif, designated by 
Rehn 8s Hebard, 1912 (MCZ). 

Similar in size and appearance to D. Zatiunctum 
but pranatum with median carina completely obliter- 
ated between the sulci, its caudal margin broadly 
rounded. Black band of wing rather narrow and in- 
complete. 

Geographic range.-Arizona, California and Nevada 
California records.-(Map 78) IMPERIAL CO.: sand hills, 

20 mi. W. Yuma Arizona, IX-11-24 (Rehn 8s Hebard, ANSP). 
salton See, VZI-20-40 (E. R. Hefwig, ANSP). 5 mi. W. 
Coyote WdS, IX-16-22, 500 f t  alwation (Rehn b Hebard, 
ANSP). INYO Co.: Shoehone, VIII-8-19 (M. Hebard, ANSP). 
Juncture of Slate and Argw ranges, IX-8-22, 2750 f t  elem- 
tion (ANSP). KERN CO.: Mojavq VIII-1 (ex: Scudder). 
Tehachapi, VIII-12-52 (R. W. Harper, CDA). Swerles, IX- 
5-22 (M. Hebard, ANSP). N. of Pilot Knob, IX-11-24 (Rehn 
b H M ,  ANSP). U S  AN- CO.: Lwcsster, VII-31- 
(% &udder). Palmdale; X-1447 (G. P. Madrenzie, UCD); 
VIII-1-35 (J. Russell, ANSP). Rnnrrsm~ Co.: Magnesia 

56 (G. L Stag% CIS); VIII-28-34 (Timberlake, ANSP). 
Canyon, W-21-52 (E. Linslw, CIS). Palm Spring, VI-24- 

Palm springs to Palm canyon, Ix-29-10 (ANSP). Indio, 

Map 78. California distribution of Derotrnema delicatulum 
Scudder. 
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IX-17-22, 50 f t  elevation (ANSP). Blythe, VIII-27-33 (R. 
H. Beamer, ANSP). SAN BB~FJARDINO Co.: Cottonwood, 
IX-9- (Rehn & Hebard, ANSP). Goffs, IX-10- (Rehn 
& Hebard, ANSP) . Kelso, VIII-12 (Rehn & Hebard, ANSP) . 
N. Range, Providence Mts., VIII-12 (Rehn & Hebard, 
ANSP). Lucerne Valley, VII-27-49 (D. J. & J. N. Knull, 
CIS). Nipton, VIU-1942 (R. P. Allen, CDA). Lyolls, IX-1- 
09, 3000 f t  elevation. Bagdad, VIII-6-19 (Rehn 8s Hebard, 
ANSP). Barstow, VIII-7-19 (Rehn Q Hebad, ANSP). Cot- 
tonwood Station, VII-12-07, 2300 f t  elevation. Trona, IX- 
5-22, 1800 f t  elevation (Rehn 8 Hebard, ANSP). Mojave 
River, Hesperia, W-28-40 (E. R. Helwig, ANSP). SAN 
D m  Co.: Mountain Springs, IX-16-22, 2540 f t  elevation 
(Rehn 8s Hebard, ANSP). 

Discussion-Restricted to very dry desert areas on 
hard, bare soil with sparse vegetation Very active, 
sometimes attracted to lights. 

Derotmema laticinctum Scudder 
(Map 79) 

Derotmema Zaticincfum Scudder, 1900, Proc. h e r .  Acad. 
Arts. Sci., 35:389. Lectotype 8 ,  Meailla, New Ma., 
designated by Rehn & Hebard, 1912. 
Pronotum with median carina prominent on an- 

terior lobe of promna, low but evident on posterior 
lobe, obsolete on metazona, hind margin very broad- 
ly obtuse-angulate. Wing yellow with broad black 
band. Hind tibia yellow. Regarded by some orthop- 
terists as a race of D. haydenii (Thos.). 

Body 14-19; tegmen 15-21; hind femur 9-11.5. 

Geographic range.-Califomia. 
California recods.-(Map 79). INYO Co.: Bishop, VII-11- 

64 (J. D. Birchim, JDB). Independence, VI-30-64 (J. D. 
B d i  JDB). KERN Co.: Mojave, 1X-15-10, 2750 f t  eleva- 
tion (ANSP). Warren, IX-17-10, 3500 f t  elevation (ANSP). 
Los ANGELES Co.: Acton, IX-27-10. 2700 f t  elevation 
(ANSP). Palmdale, VIII-1-35 (R. H. W e r ,  ANSP). 
SAN BERNARDINO Co.: C i ,  VIII-12-07, 4192 ft elevation 
(ANSP). Goffs, VIII-5-19 (Rehn & Hebard, ANSP). New- 
berry, IX-9-24, 1831 ft elevation (Relm & Hebard, ANSP). 
Barstow, VIII-7-19 (Rehn & Hebard, ANSP). Victorville, 
IX-1-19 (Rehn Q Hebard, ANSP). New York Mk, VIII- 
12-64 (J. D. Birchirn 8s C. D. MacNeill, JDB). 

Derotmema saussureanum Scudder 
(Map 80) 

Derotmetna saudslllvranum Scudder, 1900, Proc. h e r .  Acad. 
Arts Sci., 35:391. Lectotype $, San Bemardino, Calif., 
designated by Rehn & Hebard, 1912 (MCZ). 
Fastigium abruptly narrowed in front and rapidly 

descending, eyes very prominent. Hind margin of 
pronotum obtuse-angulate. Tegmina with a row of 
close-set dark spots along basal half of costa. Hind 
tibia yellowish. Wing pale yellow or blue with black 
band. 

Body 16-20; tegmen 19-20; hind femur 11-12. 

Map 79. California distribution of Derotmema Zatichctum 
&Udder. 

Geographic range.-Califomia. 
California -rda.-(Map 80) Scudder, Re~hn and Hebard 

have reported this speciea from a number of localities in Los 
Angelea, Riverside, San Bernardino and San mego counties. 
Los ANGELRS Co.: Vincent, VIII-20-47 (G. P. Mac- 
kenzie, CIS). Claremont, VIII-5-15 (J. W. Rich, 
ANSP). Echo M t ,  Sierra Madre Rang6 IX-18- 
10,350 ft. elevation (ANSP). Pasadena, VII-1-07, VIII-6- 
26, 824 f t  elewation (ANSP). Los Andes River, VIII-24-07 

Ravenna, IX-27-10,2400 ft. elevation (ANSP). Saugus, VIII- 
23-09 (ANSP). Rosc~e, Tujunga Wash, VIII-23-09 (ANSP). 
Anaheim (Coquillett). RIVSRSIDE Co.: Box Spring Canyon, 
VII-7-56 (J. E. Gillaspy, UCD). Hemet-Idyllwild Road, VI- 
22-58 (D. M. Newedl, CIS). 5.3 mi. S. Hemet, VIII-31-58 (D. 
M. Newell, CIS). U.C.R. Campus, VIII-304i8 (D. M. Newell, 
CIS). Beaumont, VII-30-07, IX-28-14 2700 f t  elevation 
(ANSP). Penis, VIII-3-14 (J. C. Bradley, ANSP). SAN 
BERNARDINO Co.: Hesperia, VIII-3-48 (G. P. Mackenzie, 

VIII-15-56 (E. G. Linsley, CIS). Summit, Cajon Pass, IX- 
9-07 (ANSP). San Bemardin0 Mb., VIII-3-30, 3900 ft 
elevation (E. R. Tinkham, ANSP). Claremmt, VII-26-40 
(E. R. Helwig, ANSP). SAN DIEGO 03.: Boulder Oaks, VIII- 
6-30 (T. S. Windburn & R H. Painter, CIS); X-13-50 (H. 
H. Keifer, CDA). Warner Springs X-10-50 (H. H. Keifer, 
CDA). Jacumba, VII-20-49, VII-3-56 (D. J. Q J. N. 
Knull, CIS). Carrim Creek, VIII-17-58 (E. I. Schlinger, 
CIS). Sunshine Summit, VIII-1748 (E. I. Schlinger, CIS). 
1 mi. S. Del Mar, VI-1-63 (P. D. Hurd, CIS). S o m t o  
Beach, W-1-63 (J. A. Powdl, CIS). Road Summit, 10 mi. 
N.W. Jacumba, IX-15-22, 3500 f t  elevation (Rehn & Hebard, 

CANSP). Actan, IX-27-10, 2700 f t  elevation (ANSP). 

UCD). Rialto, VIII-11-55. IX-22-55 (J. C. Hell, CIS); 
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ANSP). Jacurnba, IX-lS22, 2900 f t  elevation (Rehn b 
Hebard, ANSP). Descanso, IX-13-22. 3400 f t  elevation 
(Rehn & Hebard, ANSP). Campo, IX-13-22, MI-1035 

Pine Valley, M-7-59 (F. X. Williams, CAS). Potrero, 
IX-12-22 (Rehn b Hebard, ANSP). Jamacha, IX-12-22 

ANSP). Torrey Pines, VII-23-16 (G. P. Engelhardt, ANSP). 
h a ,  VIII-6-35, VIII-745 (J. Russell, ANSP). 

(J. R u ~ ~ e l l ,  ANSP); WI-1035 (E. L Beeme, ANSP). 

(Rehn b Hebard, ANSP). D u ~ ,  VIII-9-35 (J. Beam=, 

Map 80. California distribution of Derohnema tmumrmmum 
Scudder. 

Genus Dissosfeira Scudder, 1876 

KEY TO CALIFORNIA SPECIES OF DISSOSTEIRA 

1 Wing red with black band . . . . . . . 
picfipenniu Bruner (p. 106) 

Wing mostly black or colorless . . . . . . . 2 

catolina (Linnaeus) (p. 105) 

sppncata Saussure (p. 107) 

2 Wing deep black with yellow margin . . . . 
Wingcoldesswithweakfuseousband . . . . 
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narrow yellow border. An easily recognized grass- 
hopper. Its range in California is probably more ex- 
tensive than indicated by the records. It occurs over 
almost all the United States 

Body 26-34; tegmen 32-39; hind femur 14-19. 

Geographic range.-Widespread. British Columbia to Nova 
Scotia, and every stat% except Hawaii. 

Cdiforna recods.-(Map 81) I)KL N o m  Co.: Crescent 
City, VI-24-22 (E. C. Van Dyke, ANSP). HUMEOLDT Co.: 
Van k e n  River, VII-16-29 (E. C. Van Dyke, CAS). Weott, 
VII-12-29 (E. C. Van Dyke, CAS). Prairie Creek, VIII-15- 

C. Rentz, DCR) ; IX-1-59 (E. W. K i d b a u m ,  CAS). M o m  
Co.: Lassen Creek. VIII-20-58 (J. R. Helfer. CAS). PLUMAS 
Co.: Meedow Valley, VII-7-24 (E. C. Van Dyke, CAS). 
SACRA MEN^ CO.: (E. 0. Easig). SMA Co.: Mt. Bradley, 
IX-1-16 (J, A, KuKhe, ANSP), Hat Creek, YIII-15-56 
G. F. Pronin, CAS). S ~ K I Y O U  Co.: Mt. Shasta City, VIII-14- 
47 (J. A. Powell, CIS). Echo Lake, VIII-29-16 (J. A. Kusche, 
ANSP). Castle Lake, VIII-2&18,3500 ft. elevation (ANSP). 
Bade, VII-22-62 (D. C. Rentz & C. D. MacNeill, CAS). 
TRXNITY Co.: 12 mi. S. Trinity Canter, VII-13-55 (K. Bowers, 
U S ) .  7 mi. S. Trinity Center, VII-26-54 (J. A. Powell, CIS). 
Mad River, 6 mi. S. Ruth, VII-31-60 (H. B. Leech, CAS). 
Carrville, VI-28-31 (E. C. Van Dyke, CAS). 

58 (W. Lengq CAS). MENWCINO CO.: Ukiah, IX-1-58 (D- 

Dissosfeira carolina (Linnaeus ) 
(Map 81) 

Gryllus (Locusfa) carolina Linnaeus, 1758, Syst Nat. ed. 
10:433. Type locality, America. 

Disswteira carolina, Scuddea, 1877, Proc. Boston Soc. N a t  
Hist., 19:89. 
Entirely dark gray, without pattern Hind tibia 

yellow-brown or dusky. Wing deep back with rather 

-_ - IL---e--; ,k ; ,* I; );, ,* G=-=+f 

Map 81. California distribution of Dissosteira Carolina 
(Linnaeuo). 

Discussion--D. carolina is unccnnmm in California, 
but when found is usually in cultivated areas, pas- 
tures, and along dusty roads. It oviposits in soft, dry 
soil of valley floors, Most common in the Great 
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Plains and Rocky Mountain states where it occa- 
sionally causes economic damage to row crops. 

Dissosfeira picfipennis Bruner 
(Map 82) 

Dissosteira pictipennis Bruner, 1905, Biol. Centr.-Amer., Orth., 
2:163. Type 9, California ''probably near Indio" (ANSP). 

Oedipoda venusta Stal, 1861 (not of Fieber), Kongl. Svenska 
Eug. Resa., Zool., 5:344. 

Dissosteira venusta Saussure, 1884, Prodrome Oedip., p. 138. 
Spharagmon venusturn, Scudder, 1900, Cat. U.S. Orth., p. 37, 
Dissosteira pictiperds, Rehn, 1945, E n t  News. 56:132. 

Gray or brown, tegmina with three dusky cross- 
bands, these sometimes obsolete. The very high pro- 
noL1 carha, and rosy wing w& black bmd flake 
this species distinctive. 

Body 18-25; tegmen 18-25; hind femur 10-14. 

Geographic ran&.-California and Oregon, Ba ja C a l i f d a .  
California records.-(Map 82). ALAMEDA Co.: Oakland, 

IX-8-36 (K. S. Hagen, CIS). Berkeley- IX-736 (K. S. 
Hagen, CIS); IX-9-17 (E. P. Van W e e +  ANSP). Berkeley 
Hills, IX-11-10 (ANSP). 2 mi. N. Calaveras Reservoir, VI- 
29-65 (W. W. Middlekad, CIS). BUTTE CO.: Father Falls, 
VIII-17-57 (T. R. Haig, CIS). Big Bend M t ,  V-28-28 
(H. H. Keifer, CAS). CONTRA COSTA Co.: M t  Diablo, VII- 
16-33 (R. H. Beamer, ANSP) ; V-2 1-59 (J. R Helfer, CAS) ; 
VIII-15-62, 3800 ft. elevation (U. Kinet, CAS). EL DORAM) 
CO.: 2 mi. E. Camino, VIII-12-62 (J. T. Doyen, CIS). 
FRESNO Co.: Firebaugh, IV-1348 (V. M. Stem, CIS). Dun- 
lap, VIII-7-57 (R P. Allen, CDA). King's River Canyon, 
VIII-4-40 (E. R Hdwig, ANSP). HU~~BOLDT Co.: 7 mi. N.E. 
Honeydew, IX-2-60 (C. D. MacNeill, CAS). I(ERN Co.: 
Tehachapi, IX-16-10, 3900 ft elmtion (ANSP). 8 mi. E. 
Glwnville, VIII-13-61 (C. W. O'Bnen, CAS). IaKE (3.: 

CO.: Clamont  (Bakm, CDA). Taubark Flat, VI-18-56 
(C. L. Wiley); VI-24-50 (J. L. Nickel, CIS). Rubio Canyon, 
Sierra Madre Range, VIII-8-07, 3000 f t  devation (ANSP). 
Pasadeaa, VIII-1-07 (ANSP). Claremont, VII-14-15 (J. 
w. Rich, ANSP). Miramar , VII31-07 (ANSP). Verdugo 
Hills, VIII-23-09, 900 f t  elevation (ANSP). M t  Wileon, 
VII-31-40 (E. R Helwig, ANSP). -mu Co.: Raymond, 
IX-3- (Rehn h Hedmrd, ANSP). Ahwahnee, IX-3-07, 
3700 f t  elevatioo (Rehn h Hebard, ANSP). Summit House, 
IX-3-07 (ANSP). Conmegold, VIII-5-40 (E. R Hdwig, 
ANSP). Ikbmuu 00.: Mil Valley, VIII-23-01, 300 f t  &ma- 
tion (ANSP). Fairfax, X-15-11 (E. C. Van Dyke, ANSP). 
Alpine Lake, VII-25-59 (C. D. MacNeill, DCR). Fairfax, 

Upper Lake, VII-16-35 (R. H. Beem-, ANSP). LOS ANGBLSS 

VII-19-58 (D. C  rent^, DCR). Bon T-p Lake, VII-26 
59 (D. C. R-tz, DCR). Fairfax, V-11-19 (E. P. Van Duree, 
CAS). 2 mi. N. Alpiue Lake, V-15-60 (CAS). Mill Valley, 
V-949 (H. B. Leech, CAS). MARIPOSA Co.: Miami, IX-3- 
07 (Rehu h Hebard, ANSP). Sentinel, YoSemite N a t  Park 
(Rehn (li Hebard, ANSP). MgKoowo Co.: Hopland Field 
Station, VII-11-55. Mendocino. VIII-5-58 (J. R. Helfer, 
CIS); VIII-18-59 (D. C. Rentz, DCR). MERCED Co.: Doe 
Palos, VIII-748 (V. M. Stern, CDA). Los Banos, VII-1048 
(V. M. Stern, CDA); VIII-9-40 (E. R. Helwig, ANSP). 
M o w c  CO.: Alturas, VIII-23-22, 4500 f t  elevation (Rehn 

'ifomia Insect Survey 

8s Hebard, ANSP). 7 mi. N.E. Alturas, IX-5-62 (J. S. 
Buckett, UCD). MONTEREY Co.: Arroyo Seco, VI-5-57 (R. 
M. Bohart, UCD). Del Monte, VIII-20-09, IX-10-10 
(ANSP). Elk0 Creek between Del Monte and Salinas, VIII- 
1 1 4 0  (E. R. Helwig, ANSP). NAPA CO.: Pope Valley, v- 
11-59 (W. Bauer, CAS). PLACER CO.: Colfax, VIII-27-10, 
2800 ft. elevation (ANSP). PLVMAS Co.: Lake Almanor, VIII- 
16-47 (J. A. Powell, CIS). RIVEFSXDE CO.: U. C. Campus, 
VII-4-58 (D. M. Newell, CIS). Anza, VI-24-56 (CIS). 
Temecula, VII-2-63 (H. L. Griffin, CIS). Pinyon Flat, 16 mi. 
S.W. Palm Desert (R. L. Langston, CIS). Boxspring Mts., VII- 
7-56 (J. E. Gillaspy, CIS). Beaumont, IX-28-10, 2700 ft 
elevation (Rehn 8s Hebard, ANSP). Blythe, VII-1840 (E. R. 
Helwig, ANSP). Corona, VII-31-19 (E. P. Hewlett, ANSP); 
VII-25-40 (E. R. Helwig, ANSP). SACRAMENTO Co.: Folsom, 
VIII-29-35 (A. T. McClay, UCD). SAN BENITO Co.: 12 mi. 
S. Paicines, VI-15-63 (H. L. Griffin, CIS). Pinnacles Nat. 

Road, VIII-14-58 (D. C. Rentz, DCR). SAN BERNARDINO 
Co.: Lake Arrowhead, VIII-7-46 (G. P. Mackenzie, UCD). 
Claremont, VII-26-40 (E. R Helwig, ANSP). SAN DIE00 
CO.: 1 mi. S. Del Mar, VII-1-63. La Jolla, VI-17-63; VII- 
2 1 4 0  (E. R. Helwig, ANSP); VII-8-16 (G. P. Engelhardt, 
ANSP). San Diego, V-25-01 (ANSP); (Wickham, ANSP); 
VII-21-21 (ANSP). Campo, IX-13-22, 2400 ft. elevation 
(Rehn 8s Hebard, ANSP). SAN JOAQUIN CO.: Corral Hollow, 
IV-29-56 (immature) (J. M. Bums, CIS). SAN LUIS OBISPO 
CO.: Paso Robles, VIII-21-09, 800 ft. elevation (ANSP). 
Nipomo, VI-24-35 (E. I. Baamer, ANSP). 5 mi. N.E. 
Santa Margarita, VI-24-63 (G. I. Stage, CAS). SANTA 
BARBARA CO.: Tucker's Grove, VII-6-56 (E. G. Linsley, 
CIS). Santa Barbara, VIII-22-09, 200 ft. elevation (M. 
Hebard, ANSP). Santa Catalha Island, VIII-3-07 (ANSP). 

Man,, YII-I-Sfj (P, P, Hwd, CIS), 4 mi, E, Clear Creek 

Map 82. California distribution of Dissosteira pictipennis 
Bruner. 
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SANTA CLARA Co.: Near Holy City, VIII-29-59 (D. C. Rentz, 
DCR). Mt. Hamilton, VI-9-22 (J. F. Lamiman, CAS). Santa 
Cmz Island, VII-1901 (R. E. Snodgmss, ANSP). SANTA 
CRUZ CO.: Alma, VIII-21-46 (G. Pollard, CIS). SrUST.A 
Co.: Cassel, VII-1-7 (C. A. Hanson, UCD). Cayton, VII- 
15-18 (E. P. Van Duzee, CAS). SIERRA Co.: Sierra City, VII- 
19-49 (H. H. Keifer, CDA). SISKIYOU Co.: Thrall (ex: 
Caudell). Callahan, IX-21-50, range grasses (R. W. Harper, 
CDA). SOLANO Co.: 2 mi. N.E. Vallejoy VIII-2243 (J. A. 
Powell, CIS). SONOMA (3.: Eldridge, X-10-15 (J. A. 
Kusche, ANSP). Sobre Vista, IX-23-10 (J. A. Kusehq 
ANSP). Petaluma, VII-23-60 (J. S. Buckett, CAS). Clover- 
dale, V-8-59 (J. R. Helfer, CAS). STANISLAUS -.: VIII- 

14-07 (J. C. Bradley, ANSP). "A&&& Co.: Red Bluff, 
VI-27-35 (J. Beamer, ANSP). TRINITY (3.: Douglas City, 
IX-18-58, range grasses (R. W. Harper, CDA). Trinity 

cove, VIII-2-40 (E. R. Hatwig, ANSP). TUOLWUNE CO.: 
Groveland, VII-27 to VlII-8-54 (R. H. Goodwin, CIS). 
VENT- Co.: Goster Park, VII-1-59 (C. A. Campbell, CIS). 
YUBA CO.: Marysville, VII-27-54 (P. D. Hurd, CIS); V I E  
936 (A. T. McClay, UCD). Bmwns Valley, VI-11-36 
(A. T. McClay, UCD). 

Discussion--This common, distinctive, red-winged 
species is widely distributed in the grassy range lands 
of California except in the Inyo, Mohave, and &lo- 
rad0 subdivisions. In general it favors a higher habitat 
than does spurcata. In the coastal ranges of central 
California it is commonly encountered in the 4- 
grassland biome. 

26-53, VI-3oJ7  (C. G. M q  CIS), Three Rim VII- 

center, VII-26-54 (J. A. P&lY CIS). TuLARg Co.: Lemon- 

Dissosteira spurcata Saussure 
(Map 83) 

Diseosteira sputcata Saussure, 1884, prodrome oedip., p. 137. 
"Amer. boreal, California," type locality. 0 (Geneva, 
Switz.?). 

Oedipoda obfiterata Thomas, 1880, Can. Ent,  12:22 (not of 
Germar) . 

Dissosteira spurcata, Rehn b Hebard, 1909, Proc. h a d .  Nat. 
Sci. Phila., 61:439. 

Variable in color but usually whitish mottled with 
brown or fuscous, sometimes entirely dust-gray. Wing 
clear with dusky cloud along posterior margin. Hind 
tibia yellow. 

Body 27-33; tegmen 31-33; hind femur 15-18. 

Geographic range.-Utah, Nevada, Idaho, Washington, 
Oregon and California. 

California mrd&-(Map 83) -0 Co.: VI-1837 (R. P. 
Allen, CDA). Merry Hot Springs, VIII-16-58 (D. C. Rentz, 
DCR) . Waltham Canyon, VIII-3 1-22 (Rehn & Hebard, ANSP) . 
GLENN CO.: Orland, VII-15-52 (R. F. Smith & E. G. h s l e y ,  
CIS); VII-13-55 (E. I. Schlinger, CIS). KERN Co.: Tehach- 
api,, IX-16-10. 4200 f t  elevation (ANSP). LAKF, Co.: 15 
mi. W. Pillsbury Lake, VIII-14-55 (W. C. Bentinck, CIS). 
Southwestem Clear Lake, VIII-3-59 (D. C. Rentz, DCR). 
Middletown, VII-14-60 (D. C. Rents, DCR). MADERA Co.: 
Raymond, IX-3- (Rehn b Hebard, ANSP). MENDOCINO 

CO.: Hopland, VIII-30-30 (W. W. Middlekauff, CIS). MERCED 
CO.: Merced, VIII-30- (Rehn and Hebard, ANSP). Gustine, 
VII-2-56 (C. H. Moore, CIS). Newman, VII-11-54 (C. H. 
Moore, CIS). PLUNIAS Co.: Quincy, V I E 1 9 4 0  (P. D. Hurd, 
CIS). Chester, VIII-2&22 (Rehn b Hebard, ANSP). 
SACRAMENTO Co.: Sacramento, VII-22-26 (F. H. Wymore, 
CIS). SAN JOAQUIN Co.: Manteca, VIII-21-38 (K. S. Hagen, 
CIS). SHASTA Co.: Redding, VI-6-26 (F. H. Wymore, CIS). 
TEHAMA Co.: Red Blufi, VIII-6-37. TULARE Co.: Three 
Rivers, VII-28-47 (J. C. Bradley, ANSP). Y01.0 CO.: Davis, 

hart, UCD); VI-16-59 (J. R. Helfer, DCR). 
W I - 1 0 3 7  (J. J. DuBoi~, CIS); VIII-13-56 (R. M. Bo- 

Map 83. California distribution of Dissosteira spurcata 
Saussure. 

Discussion-According to Kelly and Middlekauff 
(1961), D. spurcata prefers a welldrained, hot and 
dry area that contains sparse or spotty vegetation 
with a rocky or graveled layer over the soil. It ap- 
pears to be most abundant on deteriorated, over- 
grazed ranges. They are almost always associated 
with several other species of range land grasshoppers 
in central and northern California, particularly Mel- 
anoplus devastator, Oedaleonotus enigma, Camnula 
pellucida and one or more species of Trimerotropis. 

While absent from the Inyo, Mohave and Great 
Basin subdivisions in California, they are quite com- 
mon in much of the lower foothill belt and valley 
zones where rainfall averages between 7 and 15 
inches per year. For details on the bionomics and 
distribution of this species see Kelly and Middlekauff 
(1961). 
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Genus Encoptolophus Scudder, 1875 

KEY TO CALIFORNIA SPECIES OF ENCOPTOLOPHUS 

1 Median carina of pronotum compressed and stroag- 
ly elevated, subcristate; lateral carinae com- 
pressed and elevated especially near front of 
prozona (southwest) . . . . . . . . . 

Median carina at  most moderately elevated; lateral 
carinae low, broadly interrupted at  middle 
(southeast) . . . . . . . . . . . . . 2 

Head as deep as metathorax, the fastigio-frontal 
junction subangulate in profile; medip  carina 
of pronotum very low, in profile depressed at  
sulcus . . . pallidus pallidus Bruner (p. 108) 

Head not as deep as metothorax, fastigio-frontal 
junction rounded; median carina well elevated, 
its profile straight . subgracilis Csudell (p. 108) 

robustus Rehn & Hebard (p. 108) 

2 

Encopfolophus pallidus pallidus Bruner 
(Map 84) 

Enwptolophus pallidus Bruner, 1893, N. A. Fauna, 7:266. 
Lectotype 8 ,  Panamint Valley, Calif. designated by Rehn 
& Hebard, 1912. 

Encoptolophus pallidus pallidus, Hebani, 1935, Trans. h e r .  
E n t  Soc., 61:287. 
Pale yellow-brown with two or three dark patches 

on costal area of tegmen. Hind tibiae blue. Pronotum 
usually weakly but plainly depressed at principal 
sulcus, its median carina but feebly raised, lateral 
carinae represented by low, rounded callosities. Cerci 
stout, more so in female. 

Body 20-29; tegmen 17-21; hind femur 11.5-14. 

Geographic rmge.&lifornia, Arizona, and Navada. 
California records.-(Map 84). INYO CO.: Panamint Valley, 

IV-1881 (A. Koebele, ANSP). 5 mi. N. Ballarat, April , in 
Vistichlis (R. P. Allen, CIS). Death Valley N a t  Moa., Tele- 
scope Peak, VI-8-61 (R. P. Allen, CIS). Saratoga Springs. 
111-24-61 (M. E. Erwin, UCD). Shoshone, VIII-8-19 (Rehn 
& Hebard, ANSP); IV-11-60 (J. R. Helfer, DCR). Saline 
Valley, V-3-60 (J. Sedlacdr, DCR). Owen?s Lake, VII-31-52 
(N. K. Lewis, SJS). RIVERSIDE Co.: Blythe, MI-27-33, 
VII-4-29 (R. H. Beamer, ANSP). SAN BERNARDXN~ Co.: 
Newberry, IX4-24, 1831 ft elevation (Rehn & Hebard, 
ANSP) . 

Encoptolophus robustus Rehn and Hebard 
(Map 84)  

Enwptolophus robustus Rehn & Hebard, 1909, Proc. Acad. N a t  
Sci. Phila., 61:435. Type 9, Loa Angel- River, near Los 
Angeles, Calif. (ANSP). 
Dark gray, tegmina with two or three dark cross- 

bars, these sometimes incomplete. Hind tibiae blue 
Pronotum with median carina sharply elevated, 
straight in profile, deeply notched by the principle 

sulcus. Lateral carinae strong, cut by two sulci, the 
anterior of which is not continued on the dorsum. 
Wing hyaline, sometimes weakly infumate at apex. 

Body 16-20; tegmen 14-17; hind femur 10.5-13. 

Geographic ranBe.--(=alifomia. 
California records.-(Map 84). LOS ANGELES CO.: LOS 

Angeles River near Los Angeles (Rehn & Hebard, ANSP). S. 
Pasadena, XII-3144 (R. C. Osbum, CIS). Whittier, VII- 
27-50 (H. M. Graham, CIS). ORANGE CO,: Laguna Beach, 
XI-7-16 (ANSP). SAN DIEW Co.: Santa Margarita River, on 
range, IX-5-41 H. W. Graves, CDA). Otay, VIII-9-35 (R. 
H. Beamer, ANSP). Le Jolla, VIII-3-34 (Timberlake, ANSP). 
Chula Vista, IX-11-22 (Rehn & Hebard, ANSP). Tia Juana, 
IX-11-22 (Rehn & Hebard, ANSP). SAN LUIS OBISPO CO.: 
Nipomo, XI-18-37 (M. Drake, ANSP). 

Encoptolophus subgracilis Caudell 
(Map 84) 

Enwptolophus subgracilis Caudell, 1903, Proc. E n t  Soc. Wash., 
5:163. Lectotype 8 ,  Phoenix, A h . ,  designated by Caudell 
8s Hebard, 1912 (USNM). 

Encoptolophue pallidus subgracilis, Hebard, 1935, Trans. 
Amer. Ent. Soc., 61:287. 

Encoptolophus sub&acilis* Thompson & Buxton, 1964, Occas. 
Pap., Bur. Ent, Calif. Dept Agr., 5:21. 

Pale brown, tegmina with two or three incomplete 
dark bands. Hind tibiae blue. Pronotum with median 
carina elevated, the prozona somewhat tectate, lateral 

Map 84. California distribution of: 0 ,  Enwptolophus pallidus 
Bruner; A, Encoptolophus robustus Rehn and Hebard; I, 

Enwptolophus subgracilis Caudell. 
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carinae broadly interrupted at middle, often sharp 
but low on fmnt of prozone. Head smaller than in E. 
pallidus, its dorsal length but little more than length 
of pronotal metazona; fastigium shallow. Cerci slen- 
derer than in E. pallidus. In his last comments on 
subgracilis, Hebard regarded it as a weakly defined 
race of pallidus, but the two forms differ in a num- 
ber of features as noted here and are likely separate 
species. 

Body 19-24; tegmen 16-23; hind femur 10-13. 

Geographic range.-South Dakota, Nebraska, Kansas, Okla- 
homa, Texas, Arizona, New Mexico, Colorado and Southern 
California. 

California recodu.-(Map 84) IMPERUL Co.: Brawley. 
V I 3 0 3 7  (A T. McCXay, UCD). Palo V d e ,  VIII-17-46 
(W. F. Barr, UCD). Calipatria, V-27-56 (UCD). Bard, 
X-15-50, in alfalfa (H. H. Keifer, CDA). slur BERNARDWO 
CO.: Nedes,  VIII-25-46 (P. D. Hd, CIS). 

Discussion-Restricted to the Colorado and Mo- 
have subdivision in California where it has been 
taken in alfalfa fields. Ball et al. (1942) report it as 
common in Southern Arizona in cultivated fields 
where it may damage alfalfa and truck crops. 

Genus Lactista Saussure, 1884 

KEY TO SPECIES OF LACTISTA 
1 Size small, yellow band of wing distinctly trans- 

lucent Hind tibiae deep blue . . . . . . 
Size large, yellow band of wing hardly translucent. 

Hind tibiae l i t  blue to brown . . . . . 
gibbwug SeuSJure (p. 109) 

d a r i  Cauddl (p. 109) 

Lactista gibbosus Saussure 
(Map 85) 

Lactista Bibbasus Saussure, 1884, Prodrome Oedip., p. 143. 

Arphia Aesperiphila Rehn, 1902, Can. En+, 34:143. 
Lactista gibboms, Bruner, 1905, Biol. Centr.-Amer., Orth., 

2 : 168. 
Dark gray, without distinct maculations. Tegmina 

with small inconspicuous fuscous spds Wing trans- 
parent yellow with black band which covers most of 
apex. Hind tibia blue. Median carina of promturn 
high, arcuate in profile, weakly notched 

Type locality, Calif. (Vienna?) 

Body 14-20; tegmen 16-20; hind femur 8-11. 
Geographic range..---<=alifornia. 
Califomia recordsi-(Map 85) Reported by Bruner, Caudell, 

Rehn and Hebed from various localities in Loa AngeIes 

Justus, CAS). Los ANGELES Co.: Rubio Canyon, Altadena, 
VII-24-40 (E. R. Helwig, ANSP). Altadena, IV-29-43 (R. 
C. Osburn, CDA). Whittier Hills, X-28-09 (G. R. Pilate, 

and Sari Dieg~  Countie~. FRESNO CO.: Friant, X-21-61 (I). 

CAS). MONTEREY Co.: Vicinity Gorda, IX-13-58 (P. H. 
Amaud, DCR). ORANGE Co.: Bree, VII-23-58 (D. Ahlefeld, 
CDA). San Juan Capistrano, VII-23-40 (E. R. Helwig, 
ANSP). RIVERSIDE CO.: San Jacinto Ma., VII-21-29 (L. D. 
Anderson, CIS). Riverside, IV-23-34 (J. C. Hall, CIS). 
Andmas Canyon, 1II-S-56 (J. C. Hall, CIS). Beaumont, VII- 
3-57 (J. E. Gillaspy, CIS). U.C. Campus, VII1-30-58 (D. M. 
Newell, CIS). 7 mi. N. Temecula, X-19-60 (J. A. Powell, 
CIS). Citrus Expt. Station, 111-1243 (J. A. Chemsak, CIS). 
Elsinore, VIII-19-37, 1400 ft. elenration (Rehn, Pate 8s Rehn, 
ANSP); VIII-2-37, 3650 f t  elevation (Rehn, Pate & Rehn, 
ANSP). SAN DIEGO CO.: S. Indian Canyon, VIII-648 (G. A. 
Marsh, UO). Carlsbad, VIII-16-51 (T. R. Haig, CIS). 
Anza Desert, VII-21-49 (D. J. & J. N. Knull, CIS). Borrego 
Valley, IV-19-57 (R. M. Bohart, UCD). San Diego, IV-17, 
VI-12-49 (J. A. Powell, CIS). 1 mi. S. Del Mar, VIII-1-63 
(H. L. Griffn, CIS). 3 mi. N. Poway, VI-24-63 (J. A. Powell, 
CIS). La Jdla, VI-20-63 (J. A. Powell, CIS). 2 mi. N. E. 
Lakeaide, 111-13-63 (J. A. Chemsak, CIS). La Mesa, II-28- 
59 (P. Rude, CIS).  Sorrento Beach, W-1-63 (J. A. Powell, 
CIS). Murray Canyon, above Mission Valley, VIII-19-37 
(Reh ,  Pate 8s Rebn, ANSP). 

Lactista osfari Caudell 
(Map 85) 

Lactista mZar?, Caudefl, 1905, Proc. US. N a t  Mus., 28:468. 
Type 8, Nogalea, Ariz. 
Larger than L. gibbosus. Wing not translucent, 

black band very distinct. Hind tibiae very pale, 
bluish to brownish. 

Body 20-24; tegmen 21-24; hind femur 11-14. 

. . _ Y - Y  ,* .I ." I* I" I" 
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Map 85. Califamia distribution of: 0 ,  Lactista Bibbasus 
Saussure; A, Lactista dar i  Caudell. 
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Geographic range.-The Sonoran Dee& from southern New 
Mexico and Arizona, north to Phoenix and into California. 
Also reported from Mexico. 

California records.- (Map 85) RIVERSIDE CO. : Blythe, VII- 
18-40 (E. R. Helwig, ANSP). 

Discussion-This is the first record for this species 
in the state. It is a fairly common resident of the 
western portion of the Sonoran desert in the palo 
verde-saguaro cactus association. Eastern California 
will likely prove to be the western limit of its range. 

Genus Leprus Saussure, 1861 

Leprus intermedius Saussure 
(Map 86) 

Leprus intermedius Saussure, 1884, Prodrome Oedip., p. 96. 
Type 0 , Calif. 

Leprus glaucipennis Scudder, 1900, Psyche, 9:76. 

Blue-gray to dark gray, tegmina banded with black 
and white, head and thorax sometimes mottled with 
white, wing blue with black along hind margin. Pro- 
notum with median carina low but distimt, metazona 
with a few shining tubercles, its hind margin acute 
to rectangular. Hind femora very stout. 

Although Saussure described intermedius as having 
yellow wings, his type is quite plainly dried from 
alcohol. Treatment of the blue wings of Leprus sp. 
with alcohol will result in rapid fading of the blue to 
pale yellow. 

Body 23-32; tegmen 23-26; hind femur 14-18. 

Geographic ran@.-From southern California, Nevada and 
Arizona south into Mexico. 

cafifomia tecordsi-(=p 86). INYO Co.: we#&gard Pass, 
VIII-10-61, 7200 ft elevation (D. C. Reotz, DCR); VII-26- 
62 (D. C. Rentz 8 C. D. MacNeill, DCR); VII-21-64 (D. C. 
& K. A. Reatz, DCR); VII-23-65 (J. D. Birchim, JDB). 
Townea Pass, Panamint Mb., VIII-23-40 (E. R Helwig, 
ANSP). Los ANGELES Co.: Santa Catalina Island, VIII-3- 
(Rehn & Hebard, ANSP). Pasadena, VIII-1- ( R h  & 
Hebard, ANSP). Claremont, VII-25-15 (J. W. Rich, ANSP). 
Echo M t ,  San Gabriel Range, VIII-8- (Rehn b Hebard, 
ANSP). Mint Canyon, VII-31-35 (J. Beema, ANSP). Camp 

09, 750 f t  elevation (ANSP). Topanga Canyon, VIII-538 
(R. I. Sailer, ANSP). Senta Monica ($3. C. Clark, CAS). 
Pomona, VII-1931 (E. S. Ross, CAS). Parker Mt, S.E. end 

2-07 (ANSP). Universal City, VII-8-26 (C. H. Hicks, 
ANSP). Grifiith Park, VII-20-26 (C. H. Hicks, ANSP). San 
Gabriel Wash, Azusa, VII-24-40 (E. R. Helwig, ANSP). 
Rubio Canyon, Altadena, VII-24-40 (E. R. Helwig, ANSP). 
M t  Wilson, VII-3140 (E. R. Helwia ANSP). MODOC Co.: 
Warner Mk, Lake City, VII-28-22 (C. L. Fox, CAS). ORANGE 
Co.: El Toro, WI-20- (Rehn & Hebard, ANSP). 3Ervine 
Park, VIII-11-50 (R. W. Harper, CDA). Co.: 5 
mi. S.W. Na t  Forest Eoundary, VI-21-58 (D. J. Newell, 
CIS). M t  San Jacinto, VIII-1048 (D. J. Newell, CIS). San 

Rinc~n, VI-28-56 (G. I. Seagei CIS). Verdugo Hills, VIII-23- 

Venture M h ,  IX-27-10, 4100 f t  derrptiOn. Echo Mt ,  VIII- 

Jacinto Mts., Palm Canyon, VI-1917 (S. Grinnell, ANSP). 
1700 ft. elevation (Rehn, Pate 6 Rehn, ANSP). 20 mi. E. 
Desert center, VIII-2137 (Rehn, Pate & R e h ,  ANSP). 
Elsinore, IX-25-35 (ANSP). SAN BERNARDINO CO.: 4 mi. N. 
Rose, VIII-14-47, 1000 f t  elevation (J. Rehn, ANSP). Clark 
Ma., VIII-1244 (J. D. Birrhim, JDB). SAN I)IEoo Co.: Tia 
Juana, VIII-16- (Rehn & Hebard, ANSP). San Diego, 
VIII-29-48 (J. A. Powell, CIS). La Jolla, VI-18-16 (ANSP). 
Mission Gorge, VII-7-63 (J. A. Powell, CIS). I)ulfllra, VIII- 
9-35 (J. Beamer, ANSP). Mt. Laguna, VII-5-63 (R. L. 
Langston, CIS). SAN LUIS OBISPO CO.: 8 mi. W. Atascadem, 
VII-3-56 (P. D. Hurd, CIS). Paso Robles, VIII-27-09, 
1100 f t  elevation (ANSP). San Luis Obispo, VIII-14-34 (E. 
D. Ball, ANSP). SANTA BARBARA Co.: 3 mi. W. Cachuma 
Lake, VII-6-59) C. A. Campbell, F. D. Parker & W. A. Stef- 
fan, CIS). Santa YneE Mts., VI-24-59 (W. A. Steffan, CIS). 
Carpenteria, VI-18-37. San Marcos Pass, VIII-15-40 (E. R. 
Helwig, ANSP). TUOLUMNE Co.: Priest Grade, 3 mi. W. Big 
Oak Flat, VI-11-60 (C. D. MacNeill, DCR). 
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Map 86. California distribution of Leprus intermedius Saussure. 

Di.scussiorr--This large, robust., and sluggish grass- 
hopper is found in desert wastelands, rocky ridges, 
and hillsides where vegetation is sparse. 

Genus Ligurotettix McNeill, 1897 
(- pee 75) 

Genus Mestobregma Scudder, 1876 
Mestobregma impexum Rehn 

(Fig. 37, Map 87) 

MestoLuegma imp- Rehn, 1919, Trans. h e r .  En+ Soc., 
45239. Type 8, Milford, Beaver Co., Utah (ANSP). 
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Gray, a black band across face, another on side of 
pronotum and two large black blotches on tegmen. 
Hind tibia blue. Wing yellow or red with black band. 
Pmnotum with median carina distinct but not high, 
caudal margin rectangulate, lower hind angle of 
lateral lobe rounded-lobate. Frontal costa abruptly 
wider at median ocellus. 

Body 18-26; tegmen 19-24; hind femur 9-13. 

Geographic range.-Northem Arizona, southern Nevada and 
eastem and southern California through Utah and into Idaho. 

California records.-(Map 87) INYO CO.: Independence, 
VII-19-65 (J. D. Birchim, JDB). KERN CO.: 2 mi. S.E. Tup- 
man, VIII-18-51, 315 f t  elevation (J. Rehn, ANSP). MONO 
Co.: Mono Lake, VIII-25-46 (G. P. Mackenzie, UCD). 
Grant Lake, VIII-5-48 (P. D. Hurd 86 J. W. MacSwain, CIS). 
Mono Lake, 10 mi. N. W i n i n g ,  VIII-6-61 (C. D. Mac- 
Neill, D. C. Rentz & M. R. Lundgren, CAS); VIII-9-61 (b. 
C. Rentz, CAS); Vn-28-62 (D. C. Rentz b C. D. MacNeill, 
CAS). 4 mi. S. of south end of Topat Lake, VII-12-51, 5400 

13-51, 7100 f t  elevation (J. Rehn, ANSP). SAN B K R N ~ I N O  
(3.: C i a ,  VIII-12-07 (Rehn b Hebard, ANSP). Bird 
Spring Mts., VIII-11-07 (Rehn & Hebard, ANSP). New 
York Mts., VIII-12-64 (J. D. Birchim, JDB). 

Discussion-Ball et al. (1942) and Barnum 
(1964) report this as a rare species, found in sandy 
or dry soil with scattered clumps of short grass in the 
sage-brush desert, or in contiguous sandy areas with 
scattered Eriogonum, and small annuals and peren- 
nials. An active species, flying some distance when 
disturbed, the red-winged forms are conspiclllous, the 
yellow-winged ones may be confused with associated 
yellow-winged Trimerotropis. 

f t  elevation (J. Rehn, ANSP). 7 mi. S. Leevlnrn . . & V I I I -  

Genus Mefafor McNeill, 1901 

Metator nevadensis (Bruner) 
(Fig. 23, Map 87) 

Trachyrhachis nevadenais B m e r ,  1905, Biol. Centr.-Amer., 
Orth., 2:175. N o  information concerning type or locality. 
(ANSP? ) . 

Metator nevadensis, Hebard, 1928, Proc. Acad. N a t  Sci. Phila., 
80:250. 
Gray, tegmen with a row of large dusky spots Hind 

tibia yellow. Wing yellow, usuelIy with complete 
black band. Pronoturn with median carina elevated 
throughout and sharply compressed, caudal margin 
acute-angulate, lower hind angle of lateral lobe rec- 
tangulate. 

Body 23-34; tegmen 23-28; hind femur 14-17. 

Geographic range.-Califomia, Idaho, mth to Arizona. 
California records.-(Map 87) LASSEN CO.: Amedee, VIII- 

22-22, 3960 ft. elevation (Rehn & Hebard, ANSP). MODOC 
CO.: Alturas, VIII-23-22, 4500 f t  elevation (Rehn 8s Hebard, 
ANSP). PLUMAS CO.: Vinton. VII-6-39, on range (Lockwood, 

CDA). SISKIYOU Co.: Little Shasta, IX-20-50, range (R. W. 
Harper, CDA). 

Discussion-According to LaRivers (1948) this 
distinctively marked, red-winged species is associated 
with the similarly red-winged Arphia pseudonietana 
in well watered meadow bottoms, but unlike Arphia 
seldom calls attention to its presence by flying when 
disturbed, preferring to drop unobtrusively to the 
ground and lose itself in dense vegetation. It is thus 
frequently overlooked in a locality well populated 
with the flashy and noisy Trimerotropis. 

Genus Microtes Scudder, 1900 

Microtes occidentalis (Bruner ) 
(MQP 87) 

Scirtetica occidentalis Bruner, 1893, N. A. Fauna, 7:267. Type 

MicroteJ nubila Scudder, 1900, Canad. Ent,  32:330. 
Diaosteira pZm-pennis Bnmer, 1905, Bid  Centr.-Amer., Orth., 

Microtes occidentalis, Caudell, 1915, Proc. U.S. Nat. Mus., 

9, Argus Mts., Calif. (USNM, No. 1071). 

2: 164. 

49:28. 
Dark gray, tegmina with two or three dark 

blotches. Wing very pale yellow with apical half 
lightly infuscate. Hind tibia yellowish or pale glau- 
cous. Median carina of pronotum straight in profile. 

Map 87. California distribution of: 0 ,  Mesfobregrna irnpexurn 
Rehn; a, Mefator nevadensis (Bruner); I, Microfes occi- 

dentalis (Bruner). 
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Body 14-20; tegmen 13-19; hind femur 8.5-12. 

Geographic range.-California. 
California records.-(Map 87) MARIN CO.: Invemess, IX- 

1-54 (C. A. Toschi, CIS). 2 mi. N. Drake’s Beach, VIII-18- 
62 (CIS). 8 mi. N. Point Reyea Light Station, VIII-20-61 
(D. C. Rentz, DCR). MONTEREY Co.: Asilomar, V-22-59 (J. 
R. Powers, CIS); IX-26-57 (P. H. Amaud, W R ) .  Camel, 
VIII-17-35 (Timberlake, CDA); X I I 4 2 1  (E C. Van 
Dyke+ CAS). Pacific Grove, VIII-27-57 (R. M. =hart, 
UCD). Point Pinos, Pacific Grove, VI-1559 (P- H. m u d ,  
DCR). Monterey, VI-16-16 (Doane, ANSP). Marina, VI- 
29-31 (E. P. Van Duzee, CAS). Del Monte, VIII-10-40 
(E. R. Helwig, ANSP); VIII-20-09, IX-10-10 (ANSP). 
SAN LUIS OBISPO: Grover City, X-13-62, sand dunes (P. 
H. Arnaud, CAS). pismo, VII-9-28 (E. C. Van Dyke, CAS). 
SANTA BARBARA Co.: Guadalupe, M I - 1 2 4 0  (E R Helwig, 

Discussion-Occurs commonly in coastal sand 
dunes from Santa Barbara north to Marin County. 
The male buzzes in flight. Gurney IB Strohecker 
(1959) discuss the taxonomic status of this species. 

AN5P), 

Genus Sticthippus Scudder, 1892 

Sticthippus californicus (Scudder) 
(Map 88) 

Hippiscus (Sticthippus) californicus Scudder, 1892, Psyche, 
6:317. Type locality, Gilroy, Santa Clara Co., Calif. 
(MCZ?). 

Hippiscus (StictJaippus) mermoratus Scudder, op. C i t ,  p. 318. 

Pronotum with posterior lobe of prozona inflated 
and scutellate, the median carina strong, weakly un- 
dulate at the anterior sulcus, hind margin of lateral 
lobe at most feebly retroarcuate. Fastigium shallow, 
broad, deflexed and broadly rounded into frontal 
costa. Hind tibiae red. 

Body 24-36; tegmen 21-38; hind femur 14-17. 

Geographic ranga-lifornia. 
California records.-(Map 88) ALAMEDA Co.: Cedar Ridge, 

V-3-31 (E. C. Van Dyke, CAS). BUTTE Co.: Paradise 
Springs, IV-15-34 (L. S. Slevin, CAS). FRESNO Co.: F h  
baugh, V-19-51 (W. W. Middlehuff, CIS). Panoche Canyon, 
IV-24-26 (E. C. Van Dyke, CAS).  Panoche, V-15-30 (E. 
C. Van Dyke, CAS). Friant, V-24-36 (E. S. Ross, CAS). 5 
mi. N.E. Coalinga, V-9-54 (J. Rehn, ANSP). GLENN Co.: 
Orland, V-19-19 (T. Urbahns, CAS). KERN Co.: Lebec, V- 
15-28 (J. 0. Martin, CAS). Democrat Springs, IV-24-52 
(G. A. Marsh, UCD). LASSEN CO.: Lassm N a t  Park, VII- 
9-23 (F. H. Wymore, CIS). LoS ANGELES Co.: Antelope 
Valley, V-21-31 (L. J. Muchmore, CIS). 4 mi. E. Gorman. 
VII-2-58 (E. I. Schlinger, CIS). MARIN CO.: Lake Lagunitas, 

23 (F. H. Wymore, CIS). Warner Ma., Davis Creek, VII- 
10-22 (C. L. Fox, CAS). SAN  BEN^ Co.: Tres Pinos Creek, 
Antelope School, IV-24-32 (E. L. Donohoe, CIS); V-24-34 

Rentz, DCR). SAN DIEGO Co.: Warner Springs, V-22-56 

V-15-59 (D. C. Rmtz, DCR). MOWC CO.: Lookout, VII-11- 

(CIS). Jct. Clear Creek and Coalinga Rds., V-28-60 (D. C. 

(H. Ruckes, Jr. 8a B. J. Adelson, CIS). SANTA CLARA Co.: 
Gilroy (ex: Scudder). Mt. Hamilton, VI-20-22 (J. F. Lam- 
iman, CIS); V-27-61 (D. C. Rentz, CAS); VI-17-63 (G. I. 
Stage, CAS). TEHAMA Co.: S.W. comer, Sugar Spring, VII- 
29-60 (H. B. Leech, CAS). TWLARE Co.: Lemoncove, IV- 
14-50 (J. W. MacSwain, CIS). VENTURA Co.: Hungry Valley, 
5 mi. S. Gorman, VI-6-59 (J. R. Powers, CIS); V 4 5 9  
(G. I. Stage, CIS). 

Discussion-This species is typically an inhabitant 
of dry grassland areas of canyons and foothill regions, 
being closely associated with Oeddeonofus enigma 
over much of its range. It is sometimes of economic 
importance, especially in the western foothill area of 
the Central Valley from Merced south to Mendota in 
Fresno County, in the Cuyama Valley of Santa Bar- 
bara County and in the Panoche Valley of San Benito 
county. 

It appears early in the spring, somewhat earlier 
than do other economic species, hatching commenc- 
ing in early March. Adults predominate by May, 
when egg laying starts. Adults disappear in July as 
a result of natural mortality. A series of dry years 
is thought to be conducive to outbreaks. 

Genus Trachyrhachys Scudder, 1876 

Tra&yrhachys kiowa kiowa (Thomas) 
(Map 89) 

Oedipoda k i m a  Thomas, 1872, Rept. U.S. Geol. Sum. Terr.. 
5:461. Lectotype 8 ,  Colo. east of the mountains, designated 
by Hebard, 1927 (USNM). 

Trachyrhachis Kiowa, Saussure, 1884, Prodrome Oedip., p. 164. 

Similar to Metator nevadensis, but smaller, and 
with median carina of pronotum low on metazona. 
Wing yellow. 

Geographic range.-Principally Great Plains, west to Cali- 
fornia, but the species is recorded eastward to Pennsylvania, 
south to Georgia. 

California recorda-(Map 89) LASSEN Co.: Amedee, VIII- 
22-22, 3960 f t  elevation (Rehn & Hebard, ANSP). SISKIYOU 
(3.: (Reported by Scudder.) 

Discussion--This Great Basin species is a very im- 
portant range grasshopper in the Great Plains, espe- 
cially in sparse stands of grama grass, Boufeloua spp. 
It is rarely taken in California. 

Genus Trepidulus McNeill, 1901 

KEY TO CALIFORNIA SPECIES OF TREPIDULUS 

1 Pronotum with median carina low but distinct on 
prozona; wing usually roseate, sometimes color- 
less (fig. 35) . . rosaceus (Scudder) (p. 113) 

Median carina &state on prozona; wing colorless 
(fig. 36) . . . . hyalinus (Scudder) (p. 113) 
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Map 88. California distribution of Sticthippus califom’cus 
Scudder. 

Trepidulus hyalinus (Scudder) 
(Fig. 36, Map 89) 

Mestobregma hyalinurn Scudder, 1900. psyche, 9:92. Type 
locality, Lathmp, Lencaster and Kern City, Calif. 
Wing colorless, hind tibia yellow. Pronotum with 

median carina high and compressed on anterior lobe 
of prozona. 

Body 15-25; tegmen 16-23; hind femur 9.5-13.5. 

Geographic range.-CaliifOmia. 

California records-(Map 89) ALAMPWA CO.: Altamont 
Pass, VII-22-57 (W. W. Middlekauff, US). Altarnoat 
Hills, W-22-57 (W. S. Sibray, CIS); WI-8-37, 340 deva- 
tion (Rehn, Pate b Rehn, ANSP). Mountam House Creek, 
near Altamcmt, VfII4-37 (Rehn, Pate b Rehn, ANSP). 
FRESNO CO.: coaliga, VIII-30-22, 700 f t  elevation (Rebn 
& Hebard, ANSP). Sen Jonquin, VII-14, 29-60 (R. R. Snel- 
ling, DCR). KERN Co.: Kern City, VIII-l- (ex: Scudder). 
Shafter, VIII-1342, rrmdaide (R W. Harper, CDA). BeLars- 
field, VIn-20-09 (ANSP); IX-15-10 (ANSP). Los ANGELES 
co.: Laucaster, VII-31- (ex: Scudder). IKERcED Co.: Loo 
Banos, VIII-p-(Io (E. R. Helwig, ANSP). SAN JOAQUIN Co.: 
Lathrop, VIII-17- (ex: Scudd~). Stm- VIII-24-54 
meadow grasses (R W. Harper, CDA). SANTA BARBARA Co.: 
Cuyama Ranch, VI-25-35 (J. Russell, ANSP). SOLANO Co.: 
Fairfield, IX-19-62 (C. G. Moore, CIS). TULARE Co.: Goshen 
Jct., VIII-30-22 (M. Hebard, ANSP). 

Discussion-Occurs in dry grassy areas. 

Trepidulus rosaceus (Scudder ) 
(Fig. 35, Map 89) 

Mestobregma nuacaum Scudder, 1900, Psych- 9:91. Type 
locality, Tehachapi and Palm Springs, Calif. and Yuma, 
A h .  

Trepidulus rosaceus McNeill, 1901, Proc. U.S. Nat Mus., 23: 
398. 

Araeopterpr penefope Caudell, 1901, can. Ent, 33:102. 
Trepidulus rosacas, Hebard, 1935, Trans. h e r .  EnL Soc., 

61:293. 
Antennae black with pale annuli the first two 

joints reddish. Generally dust gray or brown, the 
costal area of tegmen darker. Lateral lobe of prono- 
tum with an oblique dark band, paler below. Hind 
tibia yellowish or pale blue.’ Wing narrow, pink with- 
out black band. Specimens with colorless wings occur 
in Nevada but this variety has not been seen in the 
California material examined. 

Body 16-22; tegmen 18-24; hind femur 10.5-12. 

Geographic ranee;--Caifornia, Arbma, Nevada, and Utah. 
Cdifom’a nxords.-(Map 89) IlvIpBRlAL Co.: El Centro, 

VII-24-38 (L. W. Hepner, ANSP). I m  Co.: Panamint 
Ma., Townes Pass, VIII-23-40 (E. R Helwig, ANSP). Sho- 
shone, VIII-8-19 (ANSP). Juncture of Slate and Argus 
Ranges, IX-8-22,2750 ft. elevation (Rehn & Hebard, ANSP). 
Tecopa, VIII-8-19 (M. Hebard, ANSP). Lone Pine, IX-5-19, 
4500 ft. elevation (Rehn & Hebard, ANSP). KERN (3.: 
Mojave, IX-16-14 2750 f t  elevation (ANSP). RIVERSIDE 

Map 89. California distribution of: I, Trachyrhachys kiowa 
(Thomas) ; 0 ,  Trepidulus hyali~us ( S c u w )  ; A, Trepidulua 

rosaceus (&udder). 
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CO.: Palm Springs, VII-13- (ex: Sadder);  VIII-12-07 
(ANSP). Indio, VIII-7-32 (R. H. Beamer, ANSP). Tahquitz 
Canyon, San Jacinto Mts., 1x30-10, 1200 ft. elevation 
(ANSP). Palm Springs, to Palm Canyon, IX-29-10, 800 f t  
elevation (ANSP). SAN BERNARDINO Co.: Mojave River, 
Hesperia, VII-28-40 (E. R. Helwig, ANSP). Victorville, IX- 
1-19 (ANSP). Needles, VIII-4-19 (Rehn & Hebard, ANSP). 
Dry lake bed near Box S Ranch, VIII-31-19 (Rehn & 
Hebard, ANSP). SAN DIEGO CO.: Borrego, X-14-48 (G.  
P. Mackenzie, CIS). Jacumba, VIII-12-35 (J. Russell, 
ANSP). 

Discussion-This alert and quick grasshopper is a 
fairly common inhabitant of the Sonoran Desert flats. 

Genus Trimerotropis Stal, 1873 
(for key to species, see page 99) 

This large genus, with over thirty species in Cali- 
fornia, is closely related to Conozoa. It is widely dis- 
tributed over the west, especially on the bare soil of 
the desert, rocky hillsides, arroyo beds, and other 
sparsely vegetated areas. Several species become very 
abundant at times on range lands and in agricultural 
crops. 

White (1948) studied the chromosome patterns of 
a number of species. 

Trimerotropis albescens McNeill 
(Fig. 44, Map 90) 

Trimrotmpis albescens McNeill, 1900, Psyche, 9:30. 
Trimemfropis albescens McNeill, 1901, Proc. U.S. N a t  MUS., 

23 : 418. 

Pale, almost white, head and pronotum sometimes 
with rusty red suffusions, lateral lobe of pmnotum 
with angulate black band, tegmina with two or three 
bold black bars. Lower sulcus of hind femur pale with 
a broad black band. Hind tibia blue. Pronohun very 
short, median carina very low on metazona, well 
elevated on prozona, hind margin widely obtuse. 
Lateral lobe flaring outward at lower hind angle 
which is subdentate. 

Body 15-21; tegmen 15-21; hind femur 9-12. 

Geographic ran8e;--california and Nevada. 
California recod&-(Map 90) ArsINB CO.: Near Wood- 

elevation (J. G. Refin, ANSP). INYO Co.: 9 mi. W. Lone 
Pine, VII-8-61 (W. A. Foster, CIS). 11 mi. W. Lone Pine, 
VII-22-64 (D. C. & K A. Rents, DCR). Lone Pine Camp, 
Whitney Pass Trail, IX-8-19 (Rehn & Hebard, ANSP). 
Sage Flat Camp, 10 mi. W. Big Pine, VII-20-64 (D. C. 
& K. A. Rents, DCR). Olancha, V I I E l S 1 7  (ANSP). Big 
Pine Creek, VIII-1929 (I. McCracken, CAS). 9 mi. W. Big 
Pine, VII-21-65 (J. D. Birch- JDB). RERN Co.: 15 mi. 

Walker Pass (H. E. Cott, CIS). LASSBN Co.: Hallelujah Jct, 

4150 f t  elevation (ANSP). Los ANG- Co.: LOe An@ea, 

ford's Caay~n, W. f d  of Carson R i w ,  VIII-11-51, 5640 f t  

S.E. Onyx, X-14-58, in C l u y s o t W ~  (R W. Thorp, CIS). 

VI-12-50 (R. W. Harpc9, CDA). Johnstonvill~ VIII-21-22, 

Coquillett (ex: McNeilI) topotypes. MARIPOSA Co.: 9 mi. 
E. Kennedy Meadows Camp, VIII-1961, 7700 f t  elevation 
(C. W. O'Brien, DCR). MONO CO.: Topaz Lake, VI-26-57 
(J. W. MacSwain, CIS). Benton, VII-20-64 (D. C. & K. A. 
Rentz, DCR). Rock Creek, 1 mi. W. Tom's Place, VII1-7- 
59 (D. C. Rentz, DCR). Rock Creek Canyon, IX-11-19, 7200 
ft elevation (Rehn & Hebard, ANSP). 4 mi. S. of the south 
end of Topaz Lake, VIII-12-51, 5400 ft. elevation (J. Rehn, 
ANSP). Mono Lake, 10 mi. N. Leevining, VIII-6-61 (C. D. 
MacNeill, D. C. Rents 8s M. R. Lundgren, CAS). Convict 
Lake, VII-17-33 (G. & R. Bohart, CAS). RIVERSIDE Co.: 
San Jacinto Ma., VI-30-33 (R. G. Beamer, ANSP). Anza, 
VII-3-56 (C. L. Wiley); VII-5-56 (R. M. Bohart, UCD). 
Strawberry Valley, San Jacinto Mts., IX-2fj-09, 5500 ft. 
elevation (ANSP). Idyllwild, V I 1 1 3 3 5  (E. I. Beamer, 
ANSP); VII-29-38 (J. Russell, ANSP). 11 mi. S. Hemet, 
VII1-31--58 (D. M. Newell, CIS). Banning, V-30-28 (E. C. 
Van Dyke, CAS). Coahuila, VIII-18-11 (J. C. Bradley, 
ANSP). SAN BERNARDINO Co.: Near Wrightwood, VII-1-56, 
6500 ft. elevation (G. I. Stage, CIS). Cima, VIII-12-07, 4192 
ft. elevation (ANSP). Hesperia, VII-28-40 (E. R. Helwig, 
ANSP). Mojave River, VIII-19-36 (Timberlake, ANSP). 
San Bemardino Mta., Mill Creek, VI11-30-19 (Rehn 8 
Hebard, ANSP). Harvey's Mill Creek, VIII-30-19, 3700 f t  
elevation (Rehn & Hebard, ANSP). Cactus Flats, VIII-31-19, 
5900 f+ elevation (Rehn & Hebard, ANSP). Ontario (T. 
Craig, CAS). S m  DIE00 CO.: Jacumba, VI-16-54 (D. J. 8s 
J. N. Kndl, CIS). San Diego, (J. A. Powell, CIS). 2 mi. N. 
Warner Springs, VII-446 (C. L. Wiley, G. I. Stage & R. W. 
Bushing, CIS); V I 1 4 4 6  (E. G. Linsley & R M. Bartwh, 
CIS). Laguna Mts., Resort P.O., IX-14-22, 6100 ft. elevation 

ft elevation ( R e h  h Hebard, ANSP). k a n s o ,  IX-13-22, 
(Rehn & Hebanl, ANSP). 10 mi. W. Jacumba, IX-15-22,3500 

Map 90. California distribution of Tcimmtropis albescens 
McNeil. 
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3400 ft. elevation (Rehn Ss Hebard, ANSP). Campo, IX-13- 
22, 2400 ft elevation ( R h  & Hebard, ANSP). Nellie, VIII- 
28-17 (E. P. Hewlett, ANSP). Pine Valley, VII-7-59 (F. X. 
Williams, CAS). M t  Palomar, VI-28-63 (J. D. Birchim, 
JDB). 

Discussion-This small, pale, active desert species 
varies in color according to the color of the sand upon 
which it is usually found. It has a distinctive undu- 
lating flight during which it loudly stridulates. It is a 
difficult species to see and collect. 

Trimerotropis arenacea Rehn 

Trimerotropis arenaceas R e h ,  1910, Pm. Acad. Nat. Sci. 
Phila., 62: 13, Figs. 1, 2. 

Gray, thickly sprinkled with small black spots, 
tegminal cross-bands incomplete and poorly defined, 
sometimes not evident. Lower sulcus of hind femur 
pale with a preapical black band, the basal half 
slightly darkened. Hind tibia pale blue. Pronotum 
with hind margin obtuse-angulate, median canna 
very low on metazona, moderately elevated on pro- 
zona. The unusually small head and broad meta- 
thorax are distinctive. 

Body 17-24; tegmen 19-25; hind femur 10-12. 

Geographic range.4l i fomia and Nevada. 
No California specimens have been seen but the insect 

occurs in Lake County, Oregon (M. J. D. White) and 
Humboldt County, Nevada (T. R. Haig). 

Discussion-Helfer (1963) reports this species 
inhabiting sand dunes. 

Trimerotropis bifasciata Bruner 
(Fig. 47, Map 91) 

Trimemhopis bifasiata Bruner, 1890, Proc U.S. Nat MUS., 
12:70. Type 8 ,  Los Angela, catif, deaignated by McNeill 
(1901) Proc. U.S. Nat Mus., 23:419. 
Light gray to lead color, tegmina with two sharp- 

ly defined black bands in basal two-thirds and an 
indistinct band in distal third. Hind femur with a 
single black band on outer face at distal third, lower 
sulcus black with two pale bands. Hind tibia blue. 
Wing greenish yellow with moderately wide black 
band. Fastigium brrmd and shallow. Pronotum with 
hind margin obtuse, median carina very low on meta- 
zona and but little elevated on prozona, lateral 
carinae obtuse on metazcma, completely absent on 
prozona Specimens referred to T. bifasciata in this 
study &ow considerable variation in size, the eastern 
and northern being smaller and with shorter tegmina. 

Kern Co.: Body 22-28; tegmen 21-28; hind femur 

Mono Co.: Body 16-20; tegmen 18-20; hind femur 
12-16. 

9-10. 

Geographic range.4alifomia. 
California record#.-(Map 91) GLENN CO.: A d s ,  VIII- 

22-51, range grasses (R W. Harper, CDA). 4 mi. W. Plaskett 
Meadows Station, VIII-27-61 (D. C. Rentz, DCR). KERN 
CO.: Tehachapi, VII-31-50 (R. W. Harper, CDA). LOS 
ANGELES Co.: Los Angel-, Ckquillett (ex: Bruner). Between 
Rubio Canyon and Altadena (Rehn 6s Hebard, ANSP). 
M o m  CO.: Pine Creek, VIII-1246 (G. P. Mackenzie, CIS). 
MONO Co.: Mono Lake, VIII-25-46 (G. P. Madcenzie, CIS). 
June Lake, V I 3 0 4 9  (H. E. CIS). Hilton Creek (R. M. 
Bohart, UCD). Grant Lake, WI-8 (P. D. Hurd b J. W. 
MacSwain, CIS); VIII-3-50 (J. W. MacSwain, CIS). 
PLUMAS Co.: 4 mi. W. Quincy (L. W. Isaak, CIS). SAN 
B E N I ~  CO.: Pinnacles Nat  Mon., VIII-18-58 (D. C. Rae, 
DCR). SAN JOAQUIN Co.: Vernalis, VII-24-51, range (R. W. 
Harper, CDA). SHASTA CO.: 15 mi. N.E. Redding, VI-19-60 
(D. C. Rentz, DCR). SONOMA (20.: Camp Meeker, IX-5-50 
(H. H. Keifer, CDA). STANISLAUS CO.: Patterson, VI-7-24 
(R. P. Allen, CDA). TEHAMA Co.: (ex: McNeill). 

Trimerotropis bilobafa Rehn and Hebard 
(Fig. 42, Map 91) 

Tri-tmph bilobeta Rehn b Hebard, 1906, Proc. Acad. 
Nat. Sci. Phila, p. 382, Figs. 11, 12. Lectotype 0 ,  Antlers, 
Meaa Co., Cola, de&nated by Reha b Hebard, 1912 
(AN=). 
Gray, tegmina with two or three incomplete dark 

cross-bands. Wing pale yellow with narrow black 
band. Inner face and lower sulcus of hind femur black 
with two pale cross-bars. Pronotum with median 
carina high and compressed on prozona, low but 

Map 91. California distribution of: A, Trimerotropis bifasciata 
Bruner; m, Trimerotropis bilobata Rehn 8 Ypwprd. 
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sharp on metazona. LaRivers' record from Nevada is 
based on material misidentified by Strohecker. 

Body 17-23; tegmen 19-25; hind femur 9.5-13. 

Geographic range.-E. Washington and California to central 
and southern Rocky Mt. states. 

California records.-(Map 91) INYO CO.: Big Pine, VII- 
21-64 (D. C. 6 K. A, Rentz, DCR). LASSEN Co.: Standish, 
VIII-27-60 (T. H. Gantenbein, CIS). Litchfield, VIII-21-22 
(Rehn & Hebard, ANSP). Amedee, VIII-22-22 (Rehn & 
Hebard, ANSP) . 

Discussio-Inhabits sandy desert areas on bare 
ground. 

Trimerotropis californica Bruner 
(Fig. 46, Map 92) 

Trimerofropis difomica Bruner, 1890, Proc. US. Nat  Mw., 
12:71. Leetotype 8 ,  San Louis Valley, Cali., designated 
by Rehn 6 Hebard, 1912 (ANSP). 
Pale gray or brown, tegmen with sharply defined 

bands, wing pale yellow with complete but rather 
narrow black band. Pronotum with lateral carinae 
low on metazona, tumidly elevated but little com- 
pressed on prozona. 

The form with blue hind tibiae has the tegminal 
bands less sharply defined. 

Body 19-28; tegmen 20-28; hind femur 11-15. 

Geographic range.-California. 
California records.-(Map 92) HUMBOLDT Co.: Kneeland, 

VIII-16-61 (T. R. Haig, CAS). INYO Co.: Olancha, VII-31- 
63 (W. J. Turner, DCR). Gilbert Pass, WI-10-59 (D. C. 
Rentz, DCR). Whitney Portal, VII-1062 (C. W. O'Brien, 
DCR). 5 mi. N. Big Pine, VI-24-64 (J. D. Birchim, JDB). 
5 mi. W. Lone Pine, VI-22-65 (J. D. Buchim, JDB). 
Co.: Weldon, VIII-12-52 (R. W. Harper, CDA). Mill 
Potrem, VI-8-59 (G. M. Marsh, UCD). 4 mi. N.E. Button- 
willow, VI-29-61 (C. W. O'Brien, DCR). Los Aly- CO.: 
La Angeles (Coquillett) (ex: McNeill) . Pasadena, W-14- 
(F. Grinnell, ANSP); VIII-1-07 (Rehn 8 Hebard, ANSP). 
Los Angela River, VIII-24- (Redm & Hebard, ANSP). San 
Gabriel Mts., VIII-8- , 1 ~ 1 6 0 0  f t  elevation (Rehn 6 
Hebard, ANSP). Altadena, VIII-8- (Rehn b Hebard, 
ANSP). Saugus, X-19-50 (Myers & Keifer, CDA). Sole- 
mint, X-19-50 (H. H. Keifer, CDA). Littlerock, VII-20-47 
(G. P. Mackenzie, UCD). Palmdale, VII-10-47 (G. P. 
Mackenzie, UCD). Vincent, VII-24 to VIII-847 (G. P. 

Acton, IX-27-10, 2700 f t  edevation. Parker Mt,  S.E. end 
of Ventura Ma., IX-21-10, 3000 ft. elevation. Roscoe, 
Tujunga Wash, VIII-23-09, 825 f t  elevation, sandy wash 
with cactus and yucca Claremont, VIII-5-15 (J. W. Rich, 
ANSP), (Baker, ANSP). Pasadena, Arroyo Seco, VIII-1-07 

Rubio Canyon, Sierra Madre Range, VIII-8-07, 8600 ft. 
elevation (ANSP). -E Co.: Palm Springs, VIII-27- 
52 (H. Graham, CIS). h a ,  VII-8-56 (C. L. Wiley, CIS); 
VII-5-56 (H. W. Michalk, CIS). 2 mi. W. Beaumont, VIII- 
19-50 (H. M. Graham, CIS). Coma, VII-3CL19 (E. P. Hew- 
lett, ANSP). SAN BERNARDINO Co.: Rialto, VII-11-55 (J. 

Mackenzie, UCD); VIII-20-48 (G. P. MadEenzl 'e, UCD). 

(ANSP); VIII-21-09, 1100 ft. elevation (F. Grinndl, ANSP). 

C. Hall, CIS). Mouth of Deep Creek, VIII-11-56 (E. I. 
Schlinger, UCR). Colton, VII-6-57 (J. E. Gillaspy, CIS); 
VII-5-51 (J. C. Hall, CIS). Devore, Cajon Canyon, IX-2-10 
(Rehn 6 Hebard, ANSP). Verdemont, IX-2-19; Cajon Wash 
(ANSP). San Bernardino Mts., VIII-8-30, 3800 ft. elevation 
(E. R. Tinkham, ANSP). Harvey's Mill Creek, VIII-30-19, 
3700 ft. elevation (ANSP). SAN DIEGO CO.: Warner Hot 
Springs, X-9-47, X-13-48 (G. P. Mackenzie, UCD). Carrizo 
Springs, VIII-17-58 (E. I. Schlinger, UCR). Borrego, X- 
14-48 (G. P. Mackenzie, UCD). 

Trimerotropis coquilletti McNeill 
(Map 92) 

Trimerotropis cquilleffi McNeill, 1900, Psyche, 9: 29. Type 
locality, San Francisco Co., Calif. 

"Size medium. Color dark brown, nearly pla in.... 
Pronotum with the prozona elevated somewhat and 
the median carina cristate and slightly bilobate; 
lateral carinae obsolete on the metazona, visible on 
the front margin of the prozona .... Disk (of wing) 
light yellow, with a narrow distinct fuscous band ex- 
tending along the posterior margin nearly to the anal 
angle, with a spur reaching half way toward the base; 
apex hyaline. Posterior femora with . . . the lower sul- 
cus black with one (white band). Posterior tibiae 
obscure yellow" (McNeill). 

Female: Body 20; tegmen 30; hind femur 14. 

Geographic range.-San Francisco Bay Region of California. 

L ,. . -  ", e ," ,I ,,, I. I>+ I" 

Map 92. California distribution of: A, Trimerotropis Cali- 
fomka Bruner; @, Trimerotropis coquilletti McNeil. 
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California records.-(Map 92) SAN FRANCISCO CO.: San 

Discussion-Found on exposed red-rock hillsides. 
Francisco, Bema1 Heights, XII-8-59 (D. C. Rentz, DCR). 

Trimerotropis cristata McNeill 
(Fig. 43, Map 93) 

Trimerotropis cristata McNeill, 1900, Psyche, 9:28. Type 0 ,  
San Julio, Baja California. 

Pronotum with metazona about twice as long as 
prozona, lower hind angle of lateral lobe briefly but 
distinctly dentate. 

Body 18-26; tegmen 19-25; hind femur 9.5-13. 
Geographic range.4ifornia to Baja California, A h a ,  

Utah. 
Celifornia reco&s.-(Map 93) RIVERSIDE CO.: Palm Springs, 

111-24-33 (C. D. Dunean, SJS). SAN DEGO C O S :  CorOnOdo, 
IX-11-22 ( R e h  h Heberd, ANSP). 

Discussion-First known records from California; 
recorded from southwestern Arizona by Ball et al. 
(1942), and taken at Descanso, Baja Caliornia by 
R.M. Bohart, July 14, 1952. Recorded from Las 
Vegas, Nevada by Rehn and Hebard in 1909 but 
these specimens are now considered to be T. bilobata 
Rehn and Hebard. Occurs in extreme desert areas 

Trimerotropis cyaneipennis Bruner 
(Map 93) 

Trimerotropis cyaneipennis Bruner, 1890, Pmc. U.S. Nat  Mus., 
12:68. Lectotype 8 ,  neat mouth Ogden Canyon on the 
upper shore of Ancient Lake, Bonneville, Salt Lake Valley, 
Utah, designated by Rehn & Heberd, 1912 (ANSP). 

Trimerotropis cyakpennis, Rehn & Hebard, 1909, Proc. Aced 
N a t  Sci Phila., 61:455. 
Gray or brown, cross-bands of tegmina variable, 

well defined to obsolete. Wing blue, the black band 
bold and complete in some specimens, reduced to 
small patches in others. Abdominal tergites and distal 
sternites blue (in well-preserved specimens). Lower 
sulcus of hind femur black with a preapical pale 
band. Hind tibia rich blue. 

Body 22-25; tegmen 22-28; hind femur 11-13. 
Geographic range.-Western Texas west to California and 

north to southern Idaho. 
California records.-(Map 93) GLENN CO.: Orland, VII- 

13-55 (W. H. Lange, UCD). Irwo CO.: Rock C h e k  Gorge, 
Vn-28-54 (J. A. Powell, CIS). 9 mi. E. Big Pine, Vn-15- 
61 (J. S. Budcett, UCD). Surprise Canyon, 6 mi. W. Pana- 
mint, VI-15-62. 11 mi. W. Lane Pine, VII-19-61 (D. C 
Rentz, DCR). White M t ,  Silver Canyon, IX-10-19, 6600 f t  
elevation (Rehn 86 Hebard, ANSP) . Holein-the-Rock Springs, 
Boundary Canyon, Am- Ran- VIII-17-19, 2600 f t  
elevation (Rehn & Hebard, ANSP). Panamint Range, Wild 
Rose Canyon, 1x4-22,  5500 f t  dwation (M. Hebard, 
ANSP). IX-8-22,3617 f t  elevation (Redm & Hebard, ANSP). 
IX-5-19, 6000 f t  elevation (ANSP). LMSRN CO.: Hot 

Spring Mt ,  VH-13-54 (J, A. Powell, CIS). Hallelujah Jct, 
VII-12-54 (R. M. Bohart, UCD). Los ANGELES CO.: Mint 
Canyon, VI-28-56 (C. Cushner, DCR). M o m  CO.: Cedar 
Peak, VIII-25-22, 7200 f t  elevation (Rehn 8a Hebard, 
ANSP). NAPA Co.: Samuel Springs, VII-20-51 (R. C. 
Bechtel, UCD). PLUMAS CO.: 8 mi. W. Johnsville, VIII-11-61. 
Crescent Mills, VII-8-32 (UCD). RIVERSIDE CO.: Magnesia 

0.: New York Mts., IX-11- (R. C. Osbum, CIS). Trona, 
IX-5-22, 1800 f t  elevation (Rehn & Hebard, ANSP). Pro- 
vidence Mts, North Range, VIII-12-07, 2300 f t  elevation. 
New York Mts., VIII-13-64 (J. D. Birchim, JDB). Goffs, 
VIII-5-19 (Rehn 8s Hebard, ANSP). 

Canyon, VII-242 (A. A. GrigaricL, UCD). SAN BBRNARDMO 

L -& 
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Map 93. California distribution of: A,  Trimerofropis cristata 
McNeill; , Trimerotropis cyaneipennis Bruner. 

Discussion-Occurs in canyons, on rocky slopes, 
and on gravelly soil in forested areas from 3000 to 
8500 feet It is wary and difficult to c o l l q  crackling 
loudly in flight. 

Trimerotropis fontana Thomas 
(Fig. 55) 

Trimerotropis fontana Thomas, 1876, F'roc. Davenport Acad 
Sci, 1:255, Type locality, Spring Lake, Utah Co., Utah. 

Trimerotropis coeruZeipes Scudder, 1881, Sec. Rep. U.S. Ent. 
Comm. App. 2:27. 

Trimerotropis calignosa McNeill, 1900, Psyche, 9: 30. 
Trimerotropis fontana, HebeFd, 1928, Proc. Acad Nat Sci. 

Phila, 80:259. 
The concept of the species T. fontana as defined 

by Hebard indudes specimens which vary in color 
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from very pale brown to almost black; the dark speci- 
mens have lighter areas on the tegmina between the 
dark cross-bands. Wing pale greenish-yellow with 
narrow black band, apical third “smoky” especially in 
male. Junction of fastigium and frontal costa sub- 
angulate in profile. Pronotum with lateral carinae 
sharp on front of metazona and near front margin of 
prozona, median carina low on metazona, well el+ 
vated on prozona, hind margin slightly obtuse. 

Body 20-28; tegmen 21-29; hind femur 11-16. 

Geographic range.-All states of the Rocky Mountain area 
west to the Pacific, and north into British Columbia and Van- 
couver Island. 
California records;scudder, McNeill, Caudell, Rehn and 
Hebard have reported specimens from the fdlaWing 
counties: El Dorado, Los Angela, Marin, Maripma, River- 
side, San Diego and Siskiyou. A large number of specimens 
examined in the present study were collected in many couu- 
ties. 

ALAMB~A 
CALA~RAS 
EL Do- 

HUIb¶BoLDT 
INYO 
LASSEN 
U S  ANGELES 
M A R m  
-SA 

-NO 

M o m  
MONO 
NEVADA 
PLACER 
PLUMAS 
RIVBRSlDB 
SAN B ~ m n ,  
SAN BERNARDINO 
S m  DIEGO 
SAN LUIS OBISPO 

SANTA BARBARA 
SANTA CLARA 
SANTA CRuz 

SERRA 
S X ~ O U  
TEIiAMA 
TRINITY 
TUOLUMNF, 
VIWTURA 

SHASTA 

Discussion-Found on rocky slopes in grassy area, 
on bare spots, in vacant lots, along mads and in other 
dry habitats. Crackles loudly in flight which is rather 
short and low. It is very wary and hard to collect 

Trimerotropis gracilis gracilis (Thomas) 
(Map 94) 

Oedipoda gradis Thomas, 1872, Rept U.S. M. Surv. Mon- 
tana, p. 461. Lectotype 8 ,  Colo., designated by Hebard, 
1927 (USNM). 

Trimerotropis gradis, Saussure, 1884, Prodrome Oedip., p. 
171. 

This insect, as it occurs in California, is dark gray, 
unmarked except for small black streaks on the teg- 
mina. The wing is a pale yellow, without black band 
but showing a weak dark cloud in some specimens 
Pronotum with median carina well elevated through- 
out, sharp but not cristate. h e r  sulcus of hind 
femur black with preapical pale band Hind tibia 
pale brown. 

Body 21-28; tegmen 22-29; hind femur 10.5-13. 

Geographic razge.-California, and from southean Idaho 
south to Utah and east to South Dakota. A second subspecies 
T. g. sordida Walker is e more northam form. 

California -ds.-(Map 94) INYO Co.: Westgard Pass, 

VIII-25- (P. D. Hurd, CIS). White Mts., near Goat 
Springs, IX-10-19, 10,700 f t  elevation (Rehn h Hebard, 
ANSP). Big Pine, VIII-1929 (R. McCracken, CAS). 4 mi. 
N. Schulman Grove, White Mts., VII-27-62 (C. D. MacNeill, 
D. C. Rentz, h M. R. Lundgren, CAS). LASSBN Co.: Red 
Rock, VII-11-51, range grasses (R. W. Harper, CDA). 
Hallelujah Jct, VII-12-62 (R. M. Bohart, CIS). Amedee, 
VIII-22-22 (Rehn 8 Hebard, ANSP). Susanville, VIII-21- 
22, 4190 f t  elevation (Rehn & Hebard, ANSP). Johnston- 
ville, VIII-21-22, 4150 f t  elevation (ANSP). M o m  Co.: 
Alturas, VIII-23-22, 4500 ft. elevation (Rehn 8s Hebard, 

zie, UCD) . Mono Lake, VIII-25-48 (G. P. Mackenzie, UCD). 
Blanco’s Corral, White Mts., VIII-25-60, 10,150 f t  eleva- 
tion (R. R. Montan&, CIS). Crooked Creek, White Mts., 
VII-17-61. 10,150 f t  elevation (W. A. Foster, CIS). Rock 
Creek Canyon, IX-11-19, 7280 f t  elevation (Rehn h Hebard, 
ANSP). White Mts., M t  Barcroft, VlI-21-61, 12,500 f t  
elevation (D. C. Rentz, DCR). 10 mi. N. of Leevining, VII- 
7-61 (D. C. Rentx, DCR). Canway Summit, VIII-12-51, 
8106 f t  elevation (J. Rehn, ANSP). W. of Long Valley 
Reservoir, VIII-13-51, 7200 f t  elevation (J. Rehn, ANSP). 
1 mi. S. Leevining, VIII-13-51 (J. Rehn, ANSP). White Mts. 
Research Station, VII-7-61, 10.150 f t  elevation (D. C. 

28-62 (D. C. Rentz h C. D. MacNeill, CAS). The Hot 
Springs, 3 mi. S.S.E. Bridgeport, Hot Springs Canyon, VIII- 
12-52 (H. B. Leech, CAS). Maxmnoth, VII-8-33 (G. h R. 
Bohart, CAS). 

Discussion-Occurs in sagebrush areas where it 
blends quite well. 

ANSP). MONO CO.: Convict Lake, VIII-946 (G. P. Mack=- 

Rmtz, CAS). Near M0a0 lake, 10 mi. N.E. Leevining, VII- 

Trimerotropis helferi Strohecker 
(Fig. 53, Map 94) 

Trimerotropis helfer‘ Strohecker, 1960, Pan-Pac. Ent, 36:32, 
35, Fig. 2. Type $, Cleone, Mendocino Co., Calif. (USNM 
t64567). 
Gray, thickly mottled with black, tegmina without 

distinct bands Lower sulcus of hind femur pale with 
preapical black band. Hind tibia yellow. Pronoturn 
with median carina low on metazona, moderately 
elevated on pmzona. Wing colorless with faint indica- 
tion of black band. 

Body 18-25; tegmen 18-24; hind femur 9.5-14. 

Geographic range.-Northwarem California. 
California ncods.-(Map 94) HUMBOLDT Co.: Mouth 

Mad River, VII-1919 (E. C. Van Dyke, CAS). Eureka, VI- 

Arcata, MI-1919 (E. C. Van Dyke, CAS). Petrolia, VII- 
17-58 (J. R. Helfer, CAS). Samoa, VIII-12-63 (J. S. Buckett, 
UCD). 4 mi. S. Orick, VII-25-62 (J. S. Buckett, UCD). 
-0 Co.: Cleone, VIII-6-58 (J. R. Helfer, CAS). 
5 mi. N. Ft  Bragg, MII-10-63 (J. S. Buckett, UCD). Ten 
Mile, VI1448 (N. B. Hall, DCR). MacKemicher State Park, 

DisarssioeThis insect is apparently restricted to 
our northern coastal dunes where it can be found in 
abundance. Specimens greatly resemble their back- 
ground and fly readily when approached. They oc- 

24-24 (J. M. A l e ,  CIS); VI-11-35 (E. 0. E d i ,  CIS). 

VII-18-59 (D. C. Rentr, DCR). 
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cupy the same ecological niche as does Mimotes 
occidentalis which occurs in central and southern 
California. 

Trimerotropis hyalina McNeill 
(&P W) 

Trimaotropis hydina McNeill, 1900, F'aych 9:28. Tripe 0 ,  

Trimerotropis gratiosa Scudder, 1900, Can. Ent, 32:330. 
Trimemfropis hyalina, McNeill, 1901, Pmc U.S. N a t  Mus., 

Calif. (USNM +5370). 

23:405. 
Stout for genus, pronoturn with median carina very 

high and deeply bilobate on prozona, lower hind angle 
of lateral lobe much produced and acutely rounded. 
Pale bmwn to almost white, tegmina with incomplete 
dark bands or only a few dark spots in median area, 
wing clear or pale yellow with black band varying 
from complete to absent (in females). Lower sulcus 
of hind femur pale with one black cross-band before 
apex, hind tibia yellow. 

The specimens from Antioch are smaller than the 
Scudder specimens with darker color and greater 
development of the wing band, but otherwise con- 
form closely. 

Antioch specimens: Body 23-27; tegmen 22-25; 
hind femur 13-15. 

Geographic range.-California. 
California records.-(Map 94) California: (ex: McNeill). 

STANISLAUS CO.: Ceres (ex: Scudder). Turlock, 1903 (ANSP). 
CONTRA COSTA CO.: Antioch, VI-15-41 (W. F. Barr, CIS); 
VII-14-53 (W. H. Lange, UCD). 

Trimerotropis inconspicua Bruner 
(Fig. 48, Map 95) 

Trimerotropis inwnspicua Bruner, 1904, Colorado Agr. Exp. 
Sta. Tech. Bull., 94:59. Lectotype 8,  Palisade, Colo., de- 
signated by Rehn (la Hebard, 1912 (ANSP). 

Trimerotropis incunspicua, Rehn & Hebard, 1909, €'roc. Acad. 
Nat. Sci. Phila., 61:452. 

?Trimrotropis titusi, T i h a m ,  1947 (not of Caudell), Amer. 
Midl. Nat., 38:141, Hualapai M a ,  A&. 
Pale gray or b d y ,  tegminal cross-bands rather 

narrow. Lower sulcus of hind femur black with two 
pale bars. Hind tibia yellow or greenish-yellow. Me- 
dian carina of pronoturn low and linear throughout, 
occiput elevated, eyes very prominent. 

Body 18-25; tegmen 19-25; hind femur 10-12. 

Geographic range.-Colorado, Utah, Arizona, Nevada, and 
California. 

California recorda-(Map 95) INYO Co.: Panamint Range, 
Wild Rose Canyon, M-8-22, 5500 f t  dewation (ANSP). 
Grape Vine Mts., Daylight Springs, VII-13-19, 4550 f t  
elevation (Rehn (la Hebard, ANSP). Panamint Mts., Tomes 

Map 94. California distribution of: I, Trimerotropis gracilis 
(Thomas); 0 ,  Trimerotropis helferi Strohecker; A, Trimero- 

tropis hyalitta McNeil. 

Pass, VIII-2340 (E. R. Helwig, ANSP). Juncture of Slate 
and Argus Ranges, 1x4-22, 2750 f t  elevation (Rehn (la 

Hebard, ANSP). White Mts., Silver Canyon Trail, IX-10-19, 
8200 ft. elevation (Rehn (la Hebard, ANSP). KERN CO.: 
Warren, IX-17-10. 3360 ft. elevation (ANSP). Tehachapi, 
IX-16-10, 4200 f t  elevation (ANSP). SAN BERNARDINO CO.: 
San Bemardino Mts., Baldwin Lake, VIII-31-19, 6700 f t  
elevation (Rehn (la Hebard, ANSP). Cima, VIII-12-07, 4100 
ft .  elevation (ANSP). Yucca Grove, VIII-7-35 (W. D. Field, 
ANSP). MONO CO.: Mammoth Lake, VIII-5-21 (0. C. 
Poling, ANSP). 

Discussion-Not an active or wary species. Females 
may not attempt to move before capture while the 
males may only fly a few fee t .  

Trimerotropis koebelei (Bruner) 
(Map 95) 

Conozoa koebelei Bruner, 1890, Proc. U.S. Nat. Mus., 12:67. 
Lectotype $, Placer Co., Calif., designated by Rehn & 
Hebard, 1912. 

Trimerotropis koebelei, McNeill, 1901, Proc, U.S. Nat  Mus., 
23:420. 

Pale gray or brown, tegmen with dark cross-bands 
confined to costal half. Face usually with a black 
band through the lower half of the eya. Pronotum 
short, hind margin obtuse, carinae as in T. fontana 
T. koebelei has been regarded by some as a color 
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phase of T.  fontana but seems to maintain its differen- 
tial features in areas where typical fontana  occur^. 

Body 16-24; tegmen 17-24; hind femur 9.7-13. 
Geographic range.-California and origon. 
California recods.-(Map 95) BmTB CO.: Farbestown, 

VIII-19-57 (T. R. Haig, CDA). Feather Falls, VII-17-51 
(T. R. Haig, CDA). CALAVsRAs CO.: -34% (R. P. Allen, 

Rentz, CAS). EL DORA00 CO.: Strawberry Valley, Vm-4-12 

9-49 (H. H. Keifer, CDA). Kin@ River, Paradise Valley, 
VIE-23-10 (E. C. Van Dykq ANSP). Kings River Canyo% 

4190 ft elevation (ANSP). Los ANGELES CO.: Topenga 
Canyon, VIII-5-38 (J. Russell, ANSP). I(&ARIposA CO.: 
Yasemite Nat Park, Sentinel. VIII-31, IX-1 (Rehn & He 

CDA). C~LUSA CO.: Wilbur  spring^, VI-2164 (D. C. 

(E. C. Van Dyke, ANSP). -0 Co.: K a k  P-, VIII- 

VIII4-40 (E. R Helwig, ANSP). LASSEN CO.: VIII-21-22. 

bard, ANSP); IX-1-07, 4OOO ft e l a ~ a t i ~ ~ ~  (ANSP); M I -  
12-16 (G. P. E n g d W t ,  ANSP). YoSemite Valley, VIII-IO- 
1897 (A. P. Morsa, ANSP). MBNMKXbIo Co.: Hopland Field 
Station, VIEI-&59 (W. W. Middlekad, CIS). M o m  CO.: 
Sugar Hill, Goose Lake, WI-24-22, 5360 f t  elevaticm (Rehn 
& Hebard, ANSP). A l m ,  VIII-23-22 (Rehn & Hebard, 
ANSP). Davis Cneelr, VII-10-22 (CAS). L a b  City, VIE- 
31-22 (C. L. FOX, CAS). Adin Summit, W-24-62, SO00 ft 
elevation (D. C. Rentz & C. D. MacNeill, CAS). 10 mi. W. 

NEVADA Co.: Red Dog, IX-7-53 (J. T. Brooks, UCD). Boca 
Dam, IX-11-57 (E. G. Lhsley, CIS). PLACER CO.: county 
(ex: Bruner). 3 mi. S. Truckee, VIII-249 (M. J. D. White, 
ANSP). Colfax, VIII-27-10, 2800 f t  elevation (ANSP). 
Blue Canyon, VIII-29-10, 4800 ft. elevation (ANSP). Lake 
Tahoe, VIII-30-10, 7000 f t  elevation (ANSP). Squaw Peak, 
VIII-31-10 (ANSP). Five Lakes Valley, foot of Squaw 
Peak, VIII-31-10, 8000 ft elevation (ANSP). PLUMAS CO.: 
Chester, VII-11- (D. J. h J. N. Knull, CIS). 8 mi. N.W. 
Chester, VIII-18-58 (J. A. Powell, CIS). SANTA BARBARA 
CO.: Lompoc, VIII4-38 (L. W. Hepaer, ANSP). SAN LUIS 
0- Co.: Pas0 Robla9, VIII-21-09 (ANSP). SANTA 
CRUZ Co.: Santa Cruz Mts., VIII-13-38 (J. Russell, ANSP). 
Mt. Hermon, VIII-16-35 (Timberlake, ANSP). SIERRA Co.: 
Sierraville, VII-20-49 (H. H. Keifer, CDA). Webber Lake, 
VIII-25-46 (R. M. Bohart, UCD). SISKIYOU Co.: Dunsmuir, 

Weed, VII-24-50, range grasses (R W. Harper, CDA). 3 mi. 
E. Bartle, VIE-22-62 (D. C. Rentz & C. D. MacNdl, DCR). 
Echo Lake, VIII-29-16 (J. A. Kuache, ANSP). M t  Shasta, 
VIII-14-09, 5500 ft elevation (ANSP). Sisson, VIII-15-09. 
3550 f t  elevation (ANSP). Weed, VI-29-35 (E. I. Beams, 
ANSP). Fowler's Camp, 5 mi. E. McCloud, VII-2-62 (D. C 
Rentz h C. D. MacNeill, CAS). 4 mi. E. Shasta City, Mc- 
Bride Campground, VII-23-62 (D. C. Remtz & C. D. Mac- 
Neill, CAS). SONOMA Co.: Eldridge, X-10-15 (J. A. Kusche, 
ANSP). Santa Rosa. VIn-1-8 (D. W. Craik, ANSP). 

TULARE Co.: Nine Mile Canyon, VIII-6-61, 7850 f t  elevation 
(C. W. O'Brien, DCR). Sequoia N a t  Park, VIII-340 (E. R. 
Helwig, ANSP). TUOLUMNE CO.: Mather, VIII-149 (H. H. 
Keifer, CDA). Spring Gap, VII-27-61 (M. Lundgren, DCR). 
Sonora Pass, V I I 4 3 4 ,  9600 ft elevation (G. & R. Bohart, 
CAS). VENTURA CO.: Downer Ranch, 1x3-22,  5400 ft. sleva- 
tion (Rehn & Hebard, ANSP) . 

Alms, W-24-62 (D. C. Rantz & C. D. MacNeill, CAS). 

Caudell. Edgewood, IX-20-50, range (R. W. Harper, -A)- 

TRINITY CO.: Weavervilla, VI-2-9 (J. R. Helfw, CAS). 

Map 95. California distribution of: A, Trimerotropis incon- 
spicua Bruner; I, Trimerotropis koebelei (Bruner). 

Discussion-A common inhabitant of bare patches 
in grassy areas usually at moderate elevations. 

Trimerotropis latifasciata Scudder 
(Map 96) 

Trirnemtmpis latifasciata Scudder, 1881, 2nd Rept US. Ent. 
Comm., 2:26. Type locality, Wallula, Wash., and Lake 
Point, Utah. 

Geographic range.4reat  Basin, Alberta to Washington and 
California, Arizona, Texas to North Dakota and Iowa. 

California reads.-(Map 96) INYO Co.: Lolle Pine Creek, 
IX-5-19,4500 ft elevation (Rehn h Hebard, ANSP). Owen's 
Valley, MI-19-15 (C. H. Kennedy, ANSP). Keeler, VII- 

3960 f t  elevation (Rehn & Hebard, ANSP). LOS ANGSLES 
CO.: Roosevelt, VIII-1-40 (E. R. Helwig, ANSP). SAN 
BERNARDINO Co.: Newberry, IX-9-24, 1831 f t  elevation 
(Rehn 8s Hebard, ANSP). 

Discussion-A wary and vigorous species on bare 
or rock areas and desert grasslands. An important 
rangeland species in Arizona Brooks (1968) reports 
this species to be a mixed feeder, preferring bunch 
gra=s 

6-14 (wickham, ANSP). LASSEN CO.: h d w ,  VnI-22-22, 

Trimerotropia munda (Scudder ) 
(Map 96) 

Hadroteftix mundus Scudder, 1900, Psyche, 9: 68. Type local- 
ity, Gazelle (TSiskiyou Co.); Tehama, Tulare, Calif. 
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The dark gray ground color of this form seems to 
be the only feature separating it from T. pacifica. 
The black bands of the tegmina are intense and 
sharply defined. 

Geographic range.--Califomia. 

California records.-(Map 96) GLENN Co.: Chico, IX- 
24-62 (T. R. Haig, CDA). SISKIYOU CO.: Gazelle, 1 x 4 ,  
5- (ex: Scudder). TEHAMA Co.: Tehama, VIII-28- (ex: 
Scudder); VIII-28-1897 (A. P. Morse, MCZ). TRINrry Co.: 
Trinity Center, VII-25-54 (J. A. Powell, CIS). Mad River, 

Tulare, VIII-S-(ex: Scudder). VENTURA Co.: Cuddy Canyon, 
1 x 4 2 2 ,  4472 f t  elevation ( R h  & Hebard, ANSP). 

6 mi. S. Ruth, VII-31-60 (H. B. Leech, CAS). TU- CO.: 

Map 96. California distribution of: A, Trimrotropis lafifas- 
ciata Scudder; , Trimerofropis munda (Scudder) . 

Trimerotropis occidentalis (Bruner ) 
(Fig. 50, Map 97) 

Oedipoda? occidentalis B m e r ,  1890, Proc. US. Nat  Mus., 
12:77. Lectotype, San Francisco, Calif., deeignated by Rehn 
& Hebard, 1912 (ANSP). 

Cirooteffix occidentalis, Caudell. 1911, Ent News, 22:163. 
Trimerotropis occidcmtalis, Gumq lli Strohecker, 1959, Bull. 

Brooklyn Ent Soc., 54:80. 

Dark gray or brown, tegmina dimly banded, wing 
greenish yellow to pale glaucous with black band 
barely indicated to almost complete. Lower sulcus 
of hind femur black with preapical pale band. A p  
parently this species has been confused at  times 
with T. fhalassica, but can be distingukhed by the 

short thin antennae and very short posterior lobe of 
pronotal metazona. 

Body 20-24; tegmen 19-24; hind femur 10.5-12.5. 

Geographic range.--Califomia to Idaho, Utah and Texas. 

California records.-(Map 97) ALAMEDA CO.: Berkeley 
Hills, VIII-2-58 (J. R. Powers, CIS). AMADOR CO.: 5 mi. 
N. Ione, 111-1542 (J. T. Doyen, CIS). COLUSA CO.: Ar- 
buckle, V-24-17 (T. G. Urbahns, ANSP). CONTRA COSTA 
CO.: M t  Diablo, VII-21-35 (J. Beamer, ANSP). Russdmann 
Park, X-15-60 (D. C. Rentz, CAS). EL D o m  Co.: Chile 
Bar, VII-5-48 (S. A. Sher, CDA). Shingle Springs, VI-7-60 
(D. C. Rentz, CAS). FRESNO CO.: Fresnq 1911 (R. S. 
Wagner, ANSP). Diablo Range, Los Gatos Canyon, VIII-8- 
07 (J. C. Bradley, ANSP). Kings River Canyon, VIII-440 

Remtz, CAS). HUMBOLDT Co.: Mouth of Redwood Creek, 

IX-2-22 (Redm b Hebard, ANSP). Summit of ridge S. of 
W a l k  Basin, IX-2-22, 4OOO f t  elevation (ReQ L Hebard, 
ANSP). Tehachapi, IX-16-10, 4200 f t  elevation (ANSP). 
M d ,  T k h a p i  Mb., IX-16-10, 3700 f t  elevation 
(ANSP). Tejon, IX-3-22, 3300 f t  elevation (Rehn & 
Hebard, ANSP). LAW Co.: Upper Lake+ VI-16-35 (R. H. 
Beamer, ANSP). LA8BBN Co.: M ' s  C o d ,  above Susan- 
ville, VIIl-21-22,4800 ft elevation (Rehn & Hebard, ANSP). 
A&MBRA Co.: Coarsegold, VIII-540 (E. R. Helwig, ANSP). 

CO.: Lake Legunitas, VI-24-58 (D. C. Rant, CAS). 
VII-15-55 (C. A. T d i  CIS). 0n-b Madera, VII-7-58 
(D. C. Rem@, CAS). Bon Tanpe, X I 4 4 9  (D. C. Rentz, 
CAS). Alpine Lake, W-25-59 (C. D. MacNeill, CAS). M t  

E. R. Helwig, ANSP). M:er~y Min- VIII-19-58 (D. C. 

VII-11-37 (E C. Van Dyke, CAS). KERN Co.: Oiler Canyon, 

Ternelpais, V-2S-22 (C. L. FOX, CAS). Novato, VII-12-61, 
VII-1-62, X-29-62 (D. C. Rmtrr, CAS). Cyprass Ridge, 
VI-1560 (D. C Rent.. CAS). Fairfpq VII-9-11 (E. C. 
Van Dyke, ANSP). NLARIPOSA Co.: Feliciana Mt, VI-2% 
46, 4OOO f t  elevation (H. P. Chandler, CIS). Yosanite Nat  
Park, Sentinel, VIII-31-07,4000 ft elevation (ANSP). Yose- 
mite Valley, VIII4-40 (E. R. Helwig, ANSP). Mariposa, 
VIII-940 (E. R. Helwig, ANSP). MmmxJ" Co.: 10 mi. 
E. Calpella, IX-16-59 (T. R. Haig, CIS). Hopland Field 
Station, VIII-6-59, VIII-30-63 (W. W. Middlekauff, CIS). 

10-59 (D. C. Rentz, CAS). Willets, VI-29-59 (J. R. Helfer, 
CAS). Ukiah, VI-29-59 (J. R Helfer, CAS). Georgeville, 
VI-29-59 (J. R. Helfer, CAS). MODOC CO.: Lassen Creek, 
Goose Lake, VIII-24-22, SO00 f t  elevation. (Rehn L Hebard, 
ANSP). Alturas, VIII-23-22, 4500 f t  elevation, (Rehn & 
Hebard, ANSP). Adin Summit, VII-24-62, 5000 f t  elewation 
(D. C. Rentz & C. D. MacNeill, CAS). MONTEREY Co.: 15 mi. 
E.N.E. San Lucas, VI-28-60 (C. D. MacNeill, CAS.) 14 mi. 
W. Jolon, VI-28-60 (C. D. MacNeill, CAS). NAPA CO.: Pope 
Valley, IX-13-57 (W. Bauer, CAS). PLACER Co.: Donner 
Pass, VII-3149 (J. R. Helfer, CAS). SAN  BE"^ Co.: 
Pinnacles Nat  Mon.. VI-13-64 (D. C. b K. A. Rentz, CAS). 

Squaw Rock, VI-559 (J. R. Hdfm, CAS). Boanvillq VI- 

Idrie, VIII-26-62 (D. C. Rmtz & E. W. I(irschborum, CAS). 
SAN FRANCISCO CO.: San FranciscO (m: Br~ner); XI-25-59 
(CDA); XI-1887 (all paratype 0 0). San -el Hills, IX- 
12-10, VIII-1-09, 820 ft elewation (ANSP); V-1960 (D. C. 
Remtz, DCR). SAN LUIS 0- CO.: Pas0 Robles, -1-21- 
09, 900 f t  elevation (ANSP). SAN m-nco Co.: Redwood 
City, VII-21-46 (E. S. Rws, CAS). SANTA CLARA Co.: Lick 
Hill, XI-4-41 (K. Frick, CIS). San Antonio Valley, IX- 
1 1 4 3  (R L. Lena-, CIS). 1 mi W. Mt. Hamilton, W- 
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8-61 (CIS). Alrnaden, VI-17-41 (K. Frick, CIS). Mt. 
Hamilton, VI-6-64 (D. C. h K. A. Rentz, CAS); X-20-56 
(R. Wilson, CAS). Near Holy City, VIII-29-59 (D. C. Rentz, 
CAS). SANTA CRUZ Co.: Alma, VII-6, 21-46 (G. Pollard, 

5 mi. N. Cassel, VII-15-47. Cassel Distr., VIII-21-49 (H. H. 
Keifer, CDA). Near Plantina, VI-1860 (D. C. Rentz, CAS). 
Shingletown, VI-23-59 (J. R Helfer, CAS). 15 mi. NX. 
Redding, VI-19-60 (D. C. Rest-, CAS). SISKIYOU Co.: 
Sisson ( M t  Shasta City), August (war b Caudell, ANSP). 
Klamath River, IX-21-51 (R. W. Harper, CDA). Edgewood, 
IX-2040 (R. W. Harper, CDA). Leva Beds Nat Mon., VII- 
8-59 (J. R. Helfer, CAS). %NOb¶A a.: Sobm vista, XII- 

CIS). Felton, VIII-13-59 (D. C. Rmtz, CAS). SHASTA CO.: 

23-10 (J. A. Kusche, ANSP). F ~ ~ t ~ i l h ,  X-18-61 (R. M. 
Brown, CAS). Hacienda, VIII-9-62 (C. Sl- ' ff, CAS). 
Williams, VII-10-59 (J. R. Helfer, CAS). Cloverdale, V-15- 
59 (D. 
C. RentE, CAS). STANISLAUS CO.: VII-11-35 (J. 
Beamer, ANSP). Adobe Creek, X-2-47 (R E. Beer, CIS). 
T m  Co.: Red Bluff, VI-27-35 (J. Beam=, ANSP). 5 mi. 
N.W. Red Bluff, VI-18-60 (C. E. Wanmer, CAS). TULARE 
Co.: Sequoia Nat park, VIII-2-40 (E. R. Helwig, ANSP). 
Three Rivers, VIII-5-49 (E. E. Kanaga, ANSP); VII-28-07 
(J. C, Bradley, ANSP). TUOLUMNE Co.: Hetch Hetchy, 
Yosemite Nat Park, IX-2031 (R. 0. Schuster, UCD). Priest 
Grade, VIII-13-51 (M. J. D. White, ANSP). Groveland, 
VIII-8-54 (R H. Goodwin, CIS). Acteraon Meadow, 3 mi. 
S. Matcher, VI-11-60 (D. C. Rents, CAS). TRINITY Co.: 
Mad River, 6 mi. S. Ruth, VII-31-60 (H. B. Leech, CAS). 
Scott's Mt., Summit, VIII-24-36 (CAS). 

(J. R. Heifer, CAS). 4 mi W. Kenwood, VI-1741 

Discussion-A common species. Found in all coun- 
ties except those from Santa Barbara south, and 
those east of the Sierra Nevada from Alpine south. 

Trimerotropis pacifica Bruner 
(Fig. 45, Map 98) 

Trimerotropis pacitica Bruner, 1890, Pra. US. Nat Mus., 
12: 73. Type 8 ,  Los Angedea, Calif. 

The elongate, smooth pronotum with median 
carina low throughout and the acutely toothed lower 
margin of the lateral lobe, together with the yellow 
hind tibiae make this one of the most distinctive 
California Trimerotropis. Bruner commented on its 
resemblance to Hadrofeftix, which, however, is super- 
ficial. Wing pale yellow with moderately broad black 
band Lower sulcus of hind femur pale with preapical 
black bar. 
Body 20-26; tegmen 20-27; hind femur 11-14. 

Geograp?tjc range.Alifornia. 
California -rds.-(Map 98) -0 Co.: Friant, X-18- 

Cance, DCR). Jacalitos Canyon, VII-25-56, in Lepidosparfum 

M. Packard, C I S ) ;  IX-18-23 (C. D. Duncan, ANSP). Alcalde 
Canyon, Diablo Range, VIII-31-22, 950 f t  elevation (Rehn 
8 Hebard, ANSP). Coalinga, VIII-30-22 (Rehn h Hebard, 

elevation (Rehn (s Hebard, ANSP). Bena, IX-2-22, 875 ft 

57 (D. W. Mddorfi, DCR). Piedra, X-1747 (C W. Mc- 

s q ~ m t u m  (R. 0. Schuster, UCD). F ~ o ,  VIII-28-18 (C. 

ANSP). KERN CO.: Bakersfield, Je~etta, IX-1-22? 450 ft 

Map 97. General distribution of Trimerofropis occidenfalis 
Bnmer in California. 

elevation (Rehn h Hebard, ANSP). TuLARg CO.: Lemoncove, 
VI-26-29 (L. D. Andemon h P. W. Oman). Three Rivers, 
VIII-7-27, 800 f t  elevation (Rehn h Hebard, ANSP). SAN 

E. W. Khchbaum, DCR). 
B m  CO.: 24 mi. S.W. I*, VIII-2562 (D. C. R m t ~  h 

Trimerotropis pallidipennis pallidipennis 
(Burmeister ) 

(Fig. 54) 

Wipoda pallidipanniS Burmeistes, 1838, Handb. Ent, 2:641. 

Trimsrotropis vinarleta Scuddq 1876, Pnx. Boston Soc. 

TrinrerOtropis similis Scudder, 1880, Sec. Rep. US. Ent 

Trimerotropis pallidipennia, Saussure, 1884, Pmdrome Oedip, 

?Trimerohpis pilosa McNeill, 1900, Psyche, 9:34. 
Tri-fropis pallidipennis, Rehn, 1939, Trans. h e r .  Ent 

Soc., 65399. 

Gray or brown, tegmina with conspicuous black 
cross-bands Hind femur with one or two dark bars 
on outer face, lower sulcus black with preapical pale 
bar. Hind tibia yellow or yellow-brown. pronotum 
with median carina tumidly elevated on prwona, low 
on metazona, which is twice or more as long as pro- 
zona, hind margin rectangdate to obtuse. The teg- 
mina of this species are notably elongate but speci- 

Type. locality, Zitnapan, Me&o. 

Nat Hist, 18:270. 

Comm. App., 2:27. 

p. 168. 
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mens with tegmina but little surpassing the tip of 
the hind femora have been seen. 

Body 23-28; tegmen 26-32; hind femur 12-14. 

Geopraphic range.-The Specier, has an eaoxmoua range 
from southern Canada over all the United Statm waet of 
the 100th meridian, and southwant through Meaico to Bolivia 
and Argmtina Them are two racial coxnpor~ats, of 
which the nominate form occurs in California, probably 
throughout the s t a a  This ubiquitous grasshopper is abundant- 
ly lwpresented in survey co l lec t i~ .  

California d s . - S p e c i m e n s  have been seem from the 
following counties: 

AL.4MEDA 
ALPINE 

COLUSA 
FRESNO 
GLG? 
INYO 
KERN 
LASSEN 
Los ANGELRS 
MADERA 
MAam 
MARIFQSA 

CONTRA COSTA 

MENDOCIN0 
IbmtcED 
M o m  
MONO 
NAPA 
NEVADA 
PLACER 
RrvsRsmE 
SA- 
SAN  BE."^ 
SAN 1 B E B ? o  
SAN J O A Q ~  
SAWTA BARBARA 

Discussion-This large, flashy, yellow-winged spe- 
cies is found in many habitats throughout California 
where the soil is thin and vegetation sparse. It 
crackles loudly in flight and usually flies high and far 
when pursued. It frequently comes to lights at night 
In southern California and Arizona it may have two 
to three generations per year, and lacks an obligatory 
diapause in the egg stage. It may cause economic 
damage in agricultural areas adjacent to range lands. 

Trimerotropis pogonata Strohecker 
(Fig. 52, Map 98) 

Trimerotropis pogonata Strohecker, 1963, Pan-Pac. Ent., 39: 
157. Holotype 8 ,  Grover City, San Luis Obispo Co, Calif. 
(CAS). 
Short and stout, in appearance much like Microtes 

and probably more related to that genus than to 
Trimerotropis species, but with median carina of 
pronotum twice intersected Gray, mottled with black, 
tegmina with two or more or less distinct black bands. 
Lower sulcus of hind femur dark with two pale bands. 
Hind tibia pale yellow, internal calcars as long as 
metatarsus. 

Body 14-17; tegmen 13-16; hind femur 9.5-12. 

Geographic range.-Ccmstal C a l i f o t ~ ~ i ~  

California recods.-(Map 98) SAN LUIS OBISFO CO.: Grov- 
er City, VII-4-56 (E. G. Linsley, CIS). Os0 Flam Lake, VII- 
13-59 (A. E. Menke, R. M. Bohart, W. A. Stefhn, R. W. 
Spore, F. D. Parker & P. M. Marsh, CIS, UCD). SANTA 

BARBARA CO.: San Marcas Ranch, Santa Ynez Mts., VII-5-56 
(P. D. Hurd, CIS). 

Map 98. California distribution of: i, Trimerotropis pacifica 
Bruner; A, Trimerotropis pogonata Strohecker. 

Trimerotropis porrecta McNeill 

Trimerotropis porrecfa McNeili, 1900, Psyche, 9:28. Type 8 ,  
Calif. 
This form has not again been recognized since its 

description. The ?hardly perceptibly intersected? 
median carina of the p r o n d  prozona and ?entirely 
obsolete? lateral carinae of the pronotum do not sug- 
gest the genus Trimerotropis. California, Koebele, one 
male (McNeill). 

Geographic range.-California. 

Trimerotropis pseudofasciata Scudder 
(Fig. 58, Map 99) 

Trimerotropis pseudofasciata Scudder, 1876, Ann. Rep. Chief 

Trimerotropis caeruleipennis Bruner, 1885, Can. Ent, 17: 10. 
Trimerotropis pewudofasciata, White, 1951, Genetics, 36:32. 

Light brown or pale to dark gray, tegminal bands 
strongly marked to faint but discernible. Wing h o s t  
colorless or pale blue, the black band, when present, 
narrow and interrupted, often absent Lower sulcus of 
hind femur black with preapical pale bar. Hind tibia 
pale to dark blue. Pronotum with median carina 

Eng., App. JJ, p. 514. 
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tumidly elevated except in the deep depression of 
the principal sulcus, hind margin slightly acute to 
slightly obtuse. 

Body 23-30; tegmen 24-32; hind femur 12-16. 

Geographic range.-Washington to Montana and Wyoming, 

California records.-(Map 99) ALAMEDA Co.: Midway Rd., 
VIII-16-57 (W. W. Middlekauff, CIS). FRESNO CO.: Coalinga, 
VIII-30-22 (Rehn & Hebard, ANSP); VIII-30-22, 750 ft. 
elevation; VI-5-32. Coalinga, Jacalitos Canoyn, V I 1 3  1-56 
(R. 0. Schuster, UCD). Del Rey, VIII-31-58 (R. P. Allen, 

Friant, VIII-1-40 (E. R. Helwig, ANSP). KERN Co.: B a a .  
IX-2-22 (Rehn 8s Hebard, ANSP). Mojave, IX-15-10, 2750 
ft .  elevation. Bakersfield, VI-12-21 (C. D. Duncan, ANSP); 
IX-14-10, 111-2049. Jewetta, 450 f t  elevation, IX-1-22 
(Rehn & Hebard, ANSP). A&, VIII-1-50 (R. W. Harper, 
CDA). LASSEN Co.: Susanville, VIII-21-22, 4190 ft. eleva- 
tion (ANSP). Litchfield, VIII-21-22, 4200 ft .  elevation 
(Rehn & Hebard, ANSP). Amedee, VIII-22-22 (Rehn & 
Hebard, ANSP). Hot Springs Mt., VIII-13-54 (J. A. Powell, 
CIS). Doyle, VII-16-52, range (R. W. Harper, CDA). Reno 
Jct., VIII-1748 (H. H. Keifer, CDA). Hospital Canyon, 
IX-7-31 (ANSP). Los ANGELES Co.: Los Angeles (ex: 
Bruner). Claremont, VII-15-15 (J. W. Rich, ANSP). Santa 
Catalina Island, VIII-7-07 (Rehn & Hebard, ANSP). Parker 
Mt., S.E. end Ventura Mts., IX-27-10, 2800 ft. elevation 

CIS) ; VIII-9-40 (E. R. Helwig, ANSP). Gustine, VII-2-56 
(C. G. Moore, CIS). MONO Co.: To- Luke, VI-26-57 
(J. W. MacSwain, CIS). ORANGE CO.: Anaheim (D. W. 

south to southern California and Arizona. 

CIS). Mercy Hot Springs, VIII-16-58 (D. C.  rent^, DCR). 

(ANSP). MER- CO.: LOS Ban-, IX-2141 (K. Frick, 

Coquillett, ANSP). RIVERSIDE CO.: Banning, VII-9-50 (J. D. 
Paschke, CIS); VII-16-50 (J. W. MacSwain, CIS). Univ. 
of Calif. Campus, VII-4-58 (D. M. Newell, CIS). Riverside 
111-8-33 (Timberlake, ANSP). SAN BERNARDINO CO.: Dead- 
man Point, Mojave Ihert, VIII-31-19 (ANSP). Victorville, 
IX-1-19 (J. Rehn, ANSP). Hesperia, VII-28-40 (E. R. 
Helwig, ANSP); IX-2-19 (Rehn 8s Hebard, ANSP); X-25-41 
(G. P. Mackazie, UCD). Barstow, VIII-7-19 (Rehn & 
Hebard, ANSP). Cottonwood Station, Mojave Desert, IX-9- 
07, 2274 ft. elevation (ANSP). San Bernardino, VI-26-37 
(A. T. McClay, UCD). Verdemont, IX-2-19 (Rehn & 
Hebard, ANSP). San Bernardino Mts., VIII-330 (E. R. Tmk- 
ham, ANSP). SAN BENITU CO.: Idria, VIII-26-62 (D. C. 
Rentz & E. W. Kirschbaum, DCR). SAN DIEGO Co.: San 
Diego, collected by Palmer, paratypee (ANSP). Coronado 
Beach (Rehn Hebard, ANSP). 2 mi. N. Warner Springs, 
V I 1 4 5 6  (H. R. Moffett). Tiajuana, IX-11-22 (Rehn 8s 
Hebard, ANSP). SAN JOAQUIN CO.: Vemalis, VII-24-51, 
range grasses (R. W. Harper, CDA). SAN LUIS OBISPO (3.: 
San Luis Obispo, VII-26- (G. H. Vansell). SANTA BARBARA 
Co.: Cuyama Valley, VII-10-50, range (R. W. Harper, CDA). 
Santa Cruz Island, VII-1901 (R. E. Snodgrass, ANSP). 
SISKNOU CO.: Mt. Shasta (Caudell). 

Discussion-A widespread, wary, and often noisy 
species in flight 

Trimerotropis rebellis (Saussure) 
(Fig. 41, Map 100) 

Conozoa rebellis Sauasure, 1888, Add. Prodrome Oedip., p. 61. 

Comma albolineata Bruner, 1890, Proc. U.S. Nat  Mus., 23:66. 
Trimsrotropk rebellis, McNeill, 1900, Psyche, 9:28. 

Slender. Grayish, tegmina with longitudinal fuscous 
streaks. Occiput and lateral carinae of pronoturn 
marked with a pair of dark lines, cheeks and lateral 
lobes of pronotum marked with white. In some speci- 
mens the pronotum has a dark median streak sepa- 
rated from the dark lateral carinae by a pair of white 
lines. Hind femur strikingly marked with two or 
three oblique dark bands. Hind tibia yellow or faintly 
greenish. 

Type locality, Calif. (Vienna?) 

Body 20-29; tegmen 22-36; hind femur 12-16. 

...+.a- - 
i & 6 .” c U. I. u .? I 

Map 99. California distribution of Trimemfropis pseudofasciafa 
Scudder. 

Reported by Bruner, McNeill, Rehn and Hebard, 
and Caudell from localities in Los Angeles, Riverside, 
San Bemardino and San Diego counties 

Geographic range..--califomia. 
California -&.-(Map 100) FRSS” CO.: Jacalitos Can- 

yon in Ldpidospartum equamatum, VII-25-56 (R. 0. Schuster, 
UCD). Alcalde Canyon, Diablo Range, VIII-31-22, 950 f t  
elevation (Reh b Hebard, ANSP). Tranquillity, VII-14-60 
(R. R. Sndling, CAS). INYo Co.: Olancha (L. W. Isaak, 
CIS). KERN CO.: Shaft* (T. R Haig, CIS). 10 mi. E 

Flat, VI-18 to VII-1 (CIS). Vincent, VIE12 to 24- (G. 

Tujunga Wash, VIII-2649, 825 f t  elevation. Claremont, 
VI-14-15 (J. W. Rich, ANSP). Eocoima Wash, VI-23-13 
(ANSP). Pasadena, VI- lW7 (J. Grinnell, ANSP). Verds 

M~KittriCk, VI-16-57 (DCR). LOS ANG- CO.: Tanbark 

P. MacktllEie, UCD). -, VII-22-02 (CIS). Rosc~e, 
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mont, Cajon Wash, X-2-19, 1700 f t  elevation (Rehn 8s 

CO.: 6 mi. E. Mormon Bar, VII-4-60 (DCR). M0”EREY 
CO.: Del Monte, IX-10-10 (ANSP). RrvERsrnE Co.: Banning, 
VI-21, VII-9. Pinon Flat, San Jacinto MU., VI-27-52 (J. K. 
Hester, CIS). 8 mi. W. Keen Camp, VI-19-39 (E. S. ROSS, 
CIS). Beaumont, VII-3-57 (J. E. Gillaspy, CIS). 2 mi. N. 
Whitewater Jct, VI-15-58 (D. M. N d l ,  CIS). h (R. 
M. Bohart 8s R. W. Bushing, UCD); VI1446 (R. W. 
Michalk, CIS); VII-3-56 (C. L. Wiley, CIS). H o p e s  Well, 
X-11-58 (R. W. Thorp). Palm Sprine (D. L. Dahlsten, CIS). 
The Gavilan (R C. Bechtel, CIS). Santa Rosa M k ,  VI- 
1-58 (C. Cushnaa, DCR). Palm Springs, V-21-17 (E. P. 
Van Duee, CAS). Cabazon, VI-141 (E. C. Van Dyke, 
CAS). Whitewater, VI-21-39 (R P. Allen, CAS). SAN 
Bmrr~ Co.: 4 mi. E. Pinnacles Na t  Mon., VI-10-63 (H. L 
Griffin, CIS). Vicinity Pinnacles Na t  Mon., V-30-60 (D. C. 
Rentz, DCR). Chalone Camp, VIII-24-62 (D. C Rantz 
6 E. W. Kirschbaum, CAS). SAN BERNARDINO CO.: San 
Bernardino Mts., VIII-8430, 3800 f t  elevation (E. R Tink- 
ham, ANSP). Hespeaia, MI-3-48 (G. P. Mackmlie, CIS). 
Cajon, VI-24-49 (H. E. Cott, CIS). Vktorville, VI-24-49 
(H. E. Cot& CIS). 7 mi. W. Kramer Jct, 2830 f t  elevation 
(ANSP). SAN DIEGO Co.: Sen Diego, V-18-41 (J. Rehn, 
ANSP); V3-1899 (J. W. Dunn, ANSP). SANTA CRUZ Co.: 
Felton, VIII-30-59, on dunes (D. C. Rentz, DCR). Ben 
Lommd, V30-43  (P. H. b u d ,  DCR). 

DiscussioeA widespread species in desert waste 
areas. 

Hebard, ANSP). S ~ U ~ U S ,  VIII-23-09 (ANSP). MARIPOSA 

Trimerotropis sparsa (Thomas) 
(Fig. 60, Map 100) 

Oedipoda sparsa Thomas, 1875, Wheeler‘s Rep. Expl. west 
100th Merid., 5:883, P1. 45, Fig. 6. Lectotype 8 ,  New 
Mexico, designated by Hebard, 1927 (USNM). 

Circofetfix sparsus, Scudder, 1876, Bull. U.S. Geol. Sum. Tm., 
2:265. 

Trimerotropis sparsa, Hebard, 1928, Roc. Acad. Nat  Sci., 
Phila, 80:252. 
Very similar in appearance to T .  cyaneipennis but 

with metazona of pronotum longer, tegminal bands 
absent or very faintly indicated. Hind tibiae yellow. 
Wing pale blue without black band 

White (1951) has given an account wf the variable 
chromosomal pattern of this species. “T. sparsa a p  
pears to be a complex species in which much local 
differentiation has taken place.” 
Body 19-27; tegmen 21-28; hind femur 10-13. 

Geographic range.-Widely distributed in all the weetern 
etatea from Washington, Alberta and North Dakota, south 
to west Texas, and west to California Predominantly Great 
Basin. 

California recods.-(Map 100) INYO Co.: Weutgard Pa% 
VII-26-62, 7200 f t  devatiOn (D. C. Reatr 6 C D. MpcNaill, 
CAS). USSEN CO.: h e d e e ,  m-22-22, 3960 ft dewation 
(Rehn B Heberd, ANSP). 

Discussion--On bare, eraded desert areas and 
alkali flats. A wary species which whirrs or crackles 

Map 100. California distribution of: A, Trimerofropis rebeflis 
(Saussure) ; I, Trimerotropis sparsa (Thomas). 

in flight sometimes just before landing. The principal 
food plants appear to be Astragalus spp., and Agro- 
pyron spp. Hewitt and Barr (1967). 

Trimerotropis strenua McNeill 
(Map 101) 

Trimerotropis strenua McNeiII, 1900, Psyche, 9:32. Type 
locality, Salt Lake Valley, Utah. 
Larger than T .  californica and with broader band. 
Body 23-33; tegmen 26-32; hind femur 11.5-16. 
Geographic range,Ftan Oregan and Idaho south and 

east to western Cdorado, New Mexico and westem Texas, and 
into northern Chihuahua, Mexico. 

Celifornia recods.-(Map 101) INYO CO.: (May be T. 
californka.) Near Owen’s Lake, VII-1912 (ANSP). Bishop, 
IX-9-19 (Rehn b Hebard, ANSP). 7 mi. S. Big Pine, 
VIII-15-51, 4000 f t  elevation (J. Rehn, ANSP). KERN Co.: 
Mojave (ANSP). LASSEN CO.: 10 mi. N. Hallelujah Jct, 
IX-6-57 (E. G. Linsley, CIS). Litchfield, VIII-21-22 (Rehn 
b Hebard, ANSP). Los ANGELRS CO.: Between Lancaster 
and Palmdale, VIII-21-51, 2600 f t  elevation (J. Rehn, 
ANSP). Near Honby, Soledad Canyon, 1500 f t  elevation 
(J. Rehn, ANSP). MONO C0.: Sherwin Hill, 5 mi. N. Round 
Valley, VIII-8-37, 5500 ft  dewation (Rehn, Pate L Rehn, 
ANSP). California-Nevada state line, 7 mi. N.E. Benton 

SAN B ~ A R L W N O  Co.: Lyons, IX-1-09. 3000 f t  dewation 
(ANSP). C i a ,  IX-1-09. Barstow, VIII-7-19 (Rehn b 
Hebard, AMSP). Hesperia. IX-2-19 (Rehn b Hebard, 

Statim, VIII-1441, 6000 f t  elevation (J. R e h ,  ANSP). 
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ANSP). Victorville, IX-1-19 (Rehn & Hebard, ANSP). 
Goffs, VIII-5-19 (Rehn & Hebard, ANSP). Ivanpah Mt., 
Lakeview, VIII-1-37, 3500 ft .  elevation (Rehn, Pate & Rehn, 
ANSP) . 
I& - - '?  y y I" . .. I" I. I. Y 

. .-. I -.. 

Map 101. California distribution of Trimerotropis strenua 
McNeil. 

Discussion-Barnum (1964) reports it from sandy 
areas. A mixed feeder preferring sandy or gravelly 
soils where bunch grasses and Chrysothamnus pre- 
vail. 

Trimerotropis suffusa Scudder 
(Fig. 57, Map 102) 

Trimerotropis SutTUsa Scudder, 1876, Bull. U.S. Geol. Surv. 
Terr., 2:265. Type locality, Vancouver Island, British 
Columbia Selected by Hebrud (1928). 

Trirnerotropis f a h x  Saussure, 1884, Prodrome Oedip.. p. 170. 
Trimerotmpis obeana Scudder, 1876, Ann. Rep. Surv. W. 

Circotettix aufhms, Scuddeq 1900, Psyche+ 9:140. 
Trimerotrops conspema McNeill, lw, Psyche, 9%. 
Trimsrotmph variegata McNsiU, 1900, Psyche, 9:W. 

Dark brown, proaotum often in part reddish, teg- 
mina with many small fusoous spots, unbanded. Wing 
rather deep yellow with broad black band, apex 
infuscate especially in male. Lower sulcus of hind 
femur black with preapical pale band. Hind tibia 
rich blue. Pronoturn somewhat elongate, hind margin 
rectangulate, median carina low on metazona, 
moderately elevated on prozona. 

100th meridian, App. JJ, p. 294. 

Body 22-30; tegmen 25-30; hind femur 13-14. 

Geographic range.-British Columbia and Alberta to New 
Mexico, Arizona, and California 

California records.-(Map 102 ) ALPINE Co.: Winnemucca 
Lake, VII-3059 (P. M. Marsh, UCD). Ebbett's Pass, VIII- 

(C. G. Moore, CIS).  Pacific Valley, VIII-29-57 (E. Metzger, 

Spurlock, UCD). EL Do- Co.: 3 m i  N. Fallen Led Lake, 
VII-27-62. Echo Lake, VII-1-62, 7400 ft elevation; VII-21- 
55 (W. W. MiddlekaufF, U S ) .  Echo Lake (F. H. Wymore); 
VII-13-60 (W. W. Middlekauff, CIS). Echo Summit, VIII- 
4-57 (T. R Haig). Fallea Leaf Lake, IX-1-50 (H. H. Keifer, 
CDA). 1.5 mi. E. Camp Richardson (E. I. Schlinger, CIS). 
Strawberry Valley, VIII-9-12 (E. C. Van Dyke, ANSP). 
Pyramid Ranger Station, VIII-1-49 (J. W. MacSwain, CIS). 

Kaiser Pass, VII-2036 (A. T. McClay, U S ) .  HUIUBOLDT 
Co.: Scotia, VII-1535 (J. Beamer, ANSP). INM Co.: Near 
Mono Pass, VIII-4-59, 12,000 ft elevation (D.C. Reatz, 
DCR). Upper Meadows, Whitnrry Pass, IX-6-19 (Rehn 8s 
Hebard, ANSP). Glass Creek, IX-10-21, 10,OOO ft elevation 
(0. C. Poling, ANSP). Pine Creek Canyon, X-17-22 (ANSP). 
Lone Pine Canyon, IX-5-19, 8OOO ft elmtion (Rehn 8s 
Hebard, ANSP). LnssEN Co.: Silver Ldm, VI-13-41 (I. 

CIS). Westwood, VIII-21-22 (ANSP). Juniper Lake, MI- 
20-22, 7600 ft elevation (Rehn L Hebard, ANSP). -- 
Co.: Ahwahnee, X-3- (Rehn & Hebard, CIS). Minaret 
Falls, VIII-2oJ9 (M. E. Irwin, UCD). Co.: 
Miami, IX-3- (Rehn & Hebard, ANSP). 6 mi. N. Fish 
Camp, VII-2-62 (J. F. Lawrence, CIS). Yosemite Nat. Park, 
VIII-12-16 (G. P. Engelhardt, ANSP) ; Sentinel, IX-1-07, 
4000 ft. elevation (ANSP); Grouse Creek, IX-1-07, 6OOO 
ft elevation (ANSP) ; Eight-Mile Canyon, IX-1-07 (ANSP); 
Sentinel Dome, VIII-8-40 (E. R. Helwig, ANSP). MENDO- 
UNO Co.: Castle Peak, IX-6-58 (S. M. Fidel, CIS). Mendo- 

Rentz, DCR); VI-29-55. MODOC Co.: Sugar Hill, G w e  
Lake, VIII-24-22 (Rehn & Hebard, ANSP). Warner Mts., 
Cedar Peak, VIII-25-22, 8300 ft. elevation (Rehn & Hebard, 
ANSP). Warner Mts., near Davis Creek, VIII-18-22 (Rehn 
8s Hebard, ANSP). Warner Mts., VII-19-22 (0. C. Poling 
& A. W. Lindsey, ANSP). MONO Co.: White Mw, VIII-25-60 
(M. E. Irwin, CIS). CrOoLed Cmd,  White Mts.. W-5-61, 

ft elemtiim (W. A. Foster, CIS). Ti- Pans, IX-12-62 (J. 

Sardine Credr, VI-27-57 (W. T. Cribs, CIS). Mammoth 
Lake, VIII-13-21 (0. C. Pding, ANSP). 2 mi. E. Convict 
Lake, VII-23-64 (D. C. L K. A. Reatz, DCR). Rock C d  
C m p ,  IX-11-19, 7280 ft. elevation (Rahn b Hebard, 

23-59 (E. M-, UCD). Forestdale Mmdow, VII-17-60 

UCD). CALAVEBAS Co.: Camp W~lfboro, VII-2047 (G. 

EiREsNO CO.! h t e  Canyon, VIII-1746 (G. Pollard, CIS). 

h R h ,  CIS). McCoy Flat Res., VU-24-54 (J. A. Powell, 

C ~ O ,  VIII-5-58 (J. R. Hdfer, CIS); VII-16-59 (D. C. 

9500 ft elevation (W- A. Fa*, CIS); VII-16-61, 10,150 

T. Poyan, CIS). Convia Lab, VIII-946 (G. Pollard, CIS). 

ANSP) . NEVADA Co.: Boca, VIII-1-59 (F. D. Parker, UCD) ; 
VII3-54 (J. A. Powell, CIS). sagehen creek, VI-2 to 21- 
54 (G. A. Schaefers & J. A. Powell, CIS); IX-5-57 (E. G. 
Linaley, CIS). PLACER Co.: Blue Canyon, VIII-29-14 5OOO 
ft elevation (ANSP). Lake Tahoe, Vnr-30-10, 7000 ft 

tion (ANSP). Foot of Squaw Peak (ANSP). Colfax, VIII-27- 
10, 2800 ft elevation (ANSP). PLUbdAs Co.: Blairsden, VII- 
2-60 (J. S. Buckett, UCD). Johnsville, VII-8-54 (J. A. 

8 mi. N.W. Chester, VIII-18-58 (J. A. Powell, CIS). Graeagle 

elevption (ANSP). Sq-w peefc, VIII-31-10, 8950 f t  elm- 

Powell, CIS); 8 mi. S.W., WII-1561 (J. S. B~ckett, UCD). 
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VII-20-49 (H. H. Keifer, CDA). Chest-, VIII-20-22, 4300 
ft. elevation (Rehn & Hebard, ANSP). Herknees Peak, VIII- 
20-22, 9200 ft elevation (Rehn & Hebard, ANSP). SAN 
BERNARDINO Co.: Santa Ana River, San Bernardmo Mts., VI- 
28 to V I 1 4  , 6200-6700 ft. elevation (Rehn & Hebard, 
ANSP). M t  San Gorgonio, IX-14-58 (D. M. Newell, CIS). 
SHASTA Co,: Hat Creek P.O., VII-10-55 (J. C. W d s ,  CIS). 
Lassen Nat Park, VII-18-42 (J. W. MacSwain, CIS). Hat 
Creek, VI-20-52 (G. Mi, DCR). SIXRRA Co.: Siarieville, 

ence Lake, VI-26-59 (A. E. Meaka, CIS). Yuba Pass, VII- 

8000 f t  elevation (J. A. Powell, CIS); IX-1885 (J. Behrars, 

TEHAMA Co.: Poet Pile Camp, VIII-30-60 (R 0. Schuster, 

VII-9-54 (J. A. Pmdl b G. A. sdreefeni, CIS). h d w d -  

9-54,6700 f t  elevation. S ~ U  CO.: M t  S h b ,  W - 7 3 7 ,  

ANSP); VII-1449, timberline, 8000 f t  dmtion (ANSP). 

CIS). TRlovrnr co.: M e e  creek Ranger station, VII-14-55 
(A. 0. NO-, UCD). TULARE CO.: Minetralking, VIII-13-56 
(W. Simonds, CDA). TIJOLUMNB Co.: Tuolumne Meadows, 
VIII-19-51 (J. W. MacSwain, CIS). Groveland, VIII-8 to 

Keifer, CDA). chipmunk Flat, VIII-9-60 (G. W. Colliver, 
U S ) ;  VIII-9-60 (T. Gantenbein, UCD). Senora Pass, VIII- 
21-59 (D. D. Linsdale, CIS); IX-1-55 (W. Simonds, CDA); 
VIII-30-60 (M. E. Irwin, UCD). Strawbeny, VIII-27-40 
(M. E. Irwin, UCD); VIII-1-60 (R. R. Montenucci, CIS). 
Pinecrest, VII-2-51 (R. L. Usinger, CIS). YUBA Co.: Church 

18-54 (R H. Goodwvl ' , CIS). Mather, VIII-748 (It H- 

Meadow, VIE2049 (H. H. Keifer, CDA). 

Map 102. California distribution of Trimrotropis d u s a  
Scudder. 

Dimssiorr--A common mountain species which 
inhabits open rocky areas, and dry slopes Especially 
common in the high Sierra. Often found on floor of 
coniferous forests. 

Trimerotropis thalassica Bruner 
(Fig. 49, Map 103) 

Trimerotropis thalassica Bruner, 1890, Pmc. U.S. Nat  Mus., 
12:72. Lectotype 8, LQS Angeles, Calif., designated by 
Rehn & Hebard, 1912 (USNM, missing). 

Trimepotropis thalaasica, Rdm Ilr Hehard, 1909, Proc. Acad. 
N a t  Sci Phila., 61:449. 

Slender and compressed, especially in males. 
Tegmina in repose showing a sharp angle between 
the anal (dorsal) and median (lateral) fields Prono- 
tum long and smooth, median carina low throughout, 
posterior margin acute to rectmgulate, tooth at lower 
hind angle of lateral lobe variable, usually distinct 
Pale gray or brown, tegmina with two or three nar- 
row cross-bars, these sometimes obsolete. Face and 
tkoracic pleura with many small round dark spots 
or pits. Wing pale blue to blue+green, black band 
well developed to obsolete. 
Body 19-25; tegmen 21-27; hind femur 11-13. 

Geographic range.--California. 
California records.-(Map 103) CONTRA COSTA Co.: Orinda, 

V-3-53 (R. H. Goodwin, UCD). FRE~NO Co.: King's River 
Canyon, VIII-4-40 (E. R. Helwig, ANSP). Los ANGELES Co.: 
M t  Lowe, VIII-8-24, 43005600 f t  elevation (Rehn b 
Hebard, ANSP); IX-1-07, do00 f t  elevation (0. Poling, 
ANSP). M t  Wilson, IX-15- , 5ooo f t  elevation (Rehn 
& Hebard, ANSP); VI14149 (E. R Helwig, AN=). Sari 
Gabriel Ma., VII-3-14 (F. Grinnell, ANSP). Arroyo Seco, 
San Gabriel Ran- X-8- , 3000 f t  elevation (Rehn & 
Hebard, ANSP). Santa Catali i  Island, VIII-3- (Rebn & 
Hebard, ANSP). Tanbark Flat, VI-21-56 (R. M. Bohart, 
UCD). verdugo Valley Hillq WI-25-09 (ANSP). MAIUN 

0.: M t  Tamalpais, VIII-1749, 2500 f t  elenration (ANSP); 
IX-19-09 (E. C. Van Dyke, CAS). -0 0.: Hapland 
Field Station, VIII-6-59 (W. W. Middlekauff, CIS). 
M o m  CO.: Montemy, VII-2235 (E. I. Bean=, ANSP); 

IX-9-10 (ANSP). RIVERS~E Co.: Herkey Creek, San Jacinto 

M. Newell, CIS). Temecula, VII-2-63 (H. L. Griffin, CIS). 
Strawberry Valley, San Jacinto Ma., VIII-28-09 (ANSP). 

R u d ,  ANSP). Beaumont, IX-2G10, 2700 f t  elevation 
(ANSP). SAN Bmm Co.: Pinnacles Na t  Mon., VIII-18-58 
(D. C. Rentz, DCR). S m  B R R N ~ I N O  Co.: Barton Flats, 
San Bernardino Mts, VII-11-56 (H. W. Michalk, CIS). San 
Bemardin0 Mta., SMta Ana River, Beor Lake Road, VIII- 
30-19,4300 ft elevation (ANSP). San Banardino Mts., Mill 
Creek, VIII-30-19, 4200 f t  elevation ( R h  b Hebard, 

30-19 (ANSP). Cajon Pass, hills on desert side, IX-1-19, 
4000 f t .  elevation (Rehn & Hebard, ANSP); VII-28-40 (E. 
R. Helwig, ANSP). SAN DIEGO CQ.: Newton, VII-14-49 
(D. J. & J. N. Yaull, CIS). Cuyamaca Peak, IX-14-22, 5500 
f t  elevation (ANSP). Descanso, IX-13-22 (Rehn Q Hebard, 

2400 ft. elevation (Rehn & Hebard, ANSP). Resort P.O., 
Laguna Mts., M-14-22, 6100 f t  dewtion (Rehu & Hebard, 
ANSP). 8 mi. E. Jacumba, Wagon Pass, IX-15-22 (Rehn 

VIE-1038 (J. R ~ e l l ,  ANSP). Del Monte, VIII-20-09, 

Mts., VI-14-40 (US) .  11 mi. S. H m -  VIII-31-58 (De 

Idyllwild, VIII-2-35 (E. L Beamer, ANSP); IX-29-38 (J. 

ANSP). Harvey's Mill C-k, Sari -din0 Ma.. VIII- 

ANSP). Campo, VIII-1035 (J. Russell, ANSP); IX-13-22, 
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& Hebard, ANSP). 10 mi. N.W. Jacumba, IX-15-22 (Rehn 
8s Hebard, ANSP). Anra, VII-29-38 (L. W. Hepner, ANSP). 
Cuahuila, VIII-18-14 (J. C. Bradley, ANSP); IX-12-22, 
2323 ft .  elevation (Rehn h Hebard, ANSP). La Jolla, VI-18- 
16 (G. P. Engedhardt, ANSP). Twre;y Pines, VII-23-16 
(G. P. Engelhardt, ANSP). SANTA BARBARA Co.: Blufi Camp, 
San Rafael Mts., VI-29-59 (F. D. Parker, UCD). LOmpOc, 

15-40 (E. R. Helwig, ANSP). SANTA CRUZ Co.: Santa Cruz, 
IX-28-41 (K. Frick, CIS). Alma, VIII-31-46 (G. Pollard, 
CIS). Santa Cruz Mts., WI-13-38 (J. Russell, ANSP). 
Empire Grade, VIII-30-59 (D. C. Rentz, DCR). SONO- 
0.: Sobre Vista, IX-23-60 (J. A. Kusche, CAS). TuLAR& 
Co.: Sequoia Nat  Park, VIII-2-40 (E. R. Helwig, ANSP). 
TUOLUMNE Co.: Groveland, VIII-8-54 (R. H. Goodwin, 
ANSP). VENTURA Co.: Downer Ranch, M t  Pmos, IX-3-22, 
5300 f t  elevation (Rehn L Hebard, ANSP). 

VIII-6-38 (L. W. H-W, ANSP). San M- Pass, WI- 

Map 103. California distribution of TrimerotrOpia fhalaseica 
BNner. 

Discussion-Common in the coastal mountains, 
often with manzanita. Rather tame, liying only a 
short distance when disturbed. 

Trimemfropis fifusi Caudell 
(Map 104) 

Trimerotropis titusi Caudell, 1906, Proc. Ent. Soc. Wash., 
7:125. Type 8 ,  Spreckles, Monterey Cu., Calif., designated 
by Caudell & Hebard, 1912 (USNM). 

Differs from T. pacifica only in lesser development 

Body 17-; tegmen 21-; hind femur 11, (No 
of the black wing band. 

females measured.) 

Geographic range.-California. 
California records.-(Map 104) MONTEREY CO.: Sprecklea, 

IX-20- , in sugar beets (E. S. G. Titus, ex: Caudell). 
Hastings Nat  Hist Res., IX-1 (J. M. Linsdale, CIS). 
Jarneeburg, VII-11-38 (L. W. Hepna, ANSP). SAN BmTO 
Co.: Pinnacles Nat. Mon., WI-24-62 (D. C. Rentz & E. W. 
Kirschbaum, DCR). SAN LUIS OBISPO Co.: Pas0 Roblea, 
VIII-2149, 1100 ft. elevation (ANSP). SANTA BARaARA Co.: 
Santa Ynez Mts., VI-2449 (R. M. %hart, UCD). 

Discussiorr-A light colored species inhabiting dry 
washes with sparse vegetation. 

Genera Xanthippus Saussure, 1884 and 
Agymasfus Scudder, 1897 

The taxonomy of this group of large grasshoppers 
is a complex problem which will require study of 
series collected over a wide area, including Mexico. 
Samples of California populations present characters 
in bewildering combinations and the treatment which 
follows must be considered more as an account of 
the names used than as a sound diagnosis of species. 
The usefulness of the generic name Agymnastus is 
best left to comprehensive revisionary studies. 

KJZY TO CALIFORNIA SPECIES OF 
AGYMNASTUS AND XANTHlPPUS 

Wing yellow . . . . . . . . . . . . .  2 

Inner face of hind femur black with a single p m  
apical pale band; hind tibia usually coral red 

Inner face of hind femur red, or dark with two 
pale bands; hind tibia yellow, Sometimee pink 

Inner face of hind tibia blackish with two yellow 

W i n g r e d o r p i n k  . . . . . . . . . . .  5 

(fig. VI) . . . . .  A. ingens (Scudder) (p. 85) 

internally . . . . . . . . . . . . .  3 

or red bands . . X. calthdm Saussure (p. 129) 
Innerfaceofhindfsmutbrightred . . . . .  4 

Tegmen with contrasting pale and dark markings. 
X. corallipes corallipea (Haldeman) (p. 129) 

X. laferifius Saussure (p. 130) 
6 

pale band . . . . . . . . . . . . .  7 

X. montanus (Thoinas) (p. 130) 

X. sierra (Rehn) (p. 131) 
Inner face of hind femur black (fig. 31) . . .  

X. olancha (Caudell) (p. 131) 
Inner face of hind femur bright red . . . .  8 

X. corallipes miniatus Stmhecker (p. 130) 

X. laferitius Saussure (p. 130) 

TegmendusLywithindistinctdarkannuli . . .  
Inner face of hind femur black with two pale bands 
Inner face of hind femur red, or black with one 

Hind tibia red; pronotum with large verrucae . . 
H i d  tibia yellow; pmnotum fairly smooth . . 

Tegman contrastingly marked . . . . . . .  
Tegmen dusky with indistinct dark annuli . . .  
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Xanthippus calthulus Saussure 
(Map 104) 

Xanthippus dthulus Saussure, 1884, Prodrome Oedip., p. 93. 
T m  locality, Nev. (Geneva?). 

Tegmina of males often dark brown; typical 
coloration of tegmina brown with many darker spots. 
The specimens reported as X. calthulus in thk study 
all have yellow wings but the hind femur and tibia 
show variations in coloration. In the Saussure types 
the internal face of the hind femur is blackish with 
two pale cross-bands and the hind tibia is yellow, 
weakly suffused externally with pink Specimens 
from California show this condition, but among them 
are specimens with the internal face of the hind 
femur red and black and the hind tibia red except 
externally. 

Body 23-25; tegmen 26-32; hind femur 13-16. 

Geographic range..--califomia and Nm& 
California remrda.-(Map 2 0 4 )  ALPINE Co.: Hope Valley, 

VII-948, VII-18-48 (J. W. MacSwain, CIS); VII-1848 
(R. F. Smith & V. M. Stem, CIS). Carson Pass, VI-29-57 
(J. A. Powell, CIS); VII-17-62 (E. J. Montgomery, CIS). 
Ebbett‘s Pass, VI-3060, 8730 ft elevation (J. A. Chemsak 

8-60 (G. I. Stage, CIS). Blue Lakes, VI-17-40 (C. G. 
Moore, CIS). EL DORADO Co.: Echo Lake, VI-30-59, VII-7- 
54, VIII-21-55, VI-26-52, VII-14-53 (W. W. Middlekauff, 
CIS). Mt Ralston, VI11-6-42, 9OOO ft elevation (P. H. 
Amaud, DCR). FRESNO Co.: Heart Lake, IX-1-52, 10,500 
ft. deVatiOn (E. I. SchlingeF, CIS). INYO &.: N m  MOnO 
Pass, VIII-10-59 (D. C Rentz, DCR). LA-N 00.: Summit 
Camp, VI-2849 (J. W. MacSwah & R. G. Howell, CIS, 
UCD) . Bridge Creek Camp, Vn-14-54 (R. M. &hart, UCD) . 
Hallelujah Jct, VII4-49 (R G. Howell, UCD). McCoy 
Flat Res., VII-24-54 (J. A. Powell, CIS). MADERA CO.: 
Devil’s Postpile, VII-1-61 (S. F. Bailey, Urn). NEVADA Co.: 
Tmckee, VI-22-43 (P. H. Amaud, DCR). MONO Co.: Sonora 

McClay & J. W. MacSwain, UCD, CIS); VII-641 (J. W. 
MacSwain, CIS); VII-11-57 (J. W. MacSwain, A. E. 
Pritchard & W. T. Crites, CIS). PLACER CO.: Tamarack, 
Lake Tahoe, VII-8-15 (CIS). Alpine Creek, Lake Tahoe, 
VIE-14-15 (CIS). Mt. Tallac, Lake Tahoe, X-30-30 (A. 
T. McClay, UCD). PL- CO.: 8 mi. N.W. Chwter, VIII- 

8a J. R. POWIXS, CIS); VI-21-62 (J. A. Powell, CIS); VI- 

Pw, VII-6-61 (P. M. Mmh,  UCD); VII-11-51 (A. T. 

18-58 (J. A. Powell, CIS). Ch-, VI-28 to 3048 
h J. N. Knull, CIS) ;  VII-1054 

(D. J- 
(D.J. & JN. KxwU, CIS). 

SHASTA Co.: Lake Eiler, VII-947 (T. 0. Thatcher, CIS). 
SIERRA Co.: VI-18-13 (F. W. Nunenmacher). TEHAIUA Co.: 
Mineral, VI-2548 (D. J. b J. N. Knull, CIS). TuOLUMNE 
Co.; Sonora Pass, VI-27-51, 9624 ft. elevation (A. T. 
McClay & C. A. Downing, UCD, CIS); VII-13-50 (D. Davis, 
CIS); VIII-21-59 (J. R. P m ,  CIS); VIII-3&60 (P. D. 
Hurd, CIS); V I K - 3 O a O  (M. E. Irwin, UCD); Vm-6-59, 
VI-23-60 (D. C. Rentz, DCR); VIII-16-60 (R R. Sndling, 

Heights, VII-7-54 (R. palden, UCD). K4& Meadows, VII- 
28-34 (CIS). Tioga Pass, VIII-7-59 (D. W. Price, Urn). 

DCR); VIII-18-61 (M. R. h d p ,  DCR). Boundery 

M t  Conne~~, VII-23-36 (CIS). 

Map 104. California distribution of: I, Trimsrotropis titusi 
Caudell; A, Xanthippus calthdus Saussure. 

Discussion-A common Sierran species in dry, 
rocky habitats 

Xanthippus corallipes corallipes (Haldeman) 
(Map 105) 

Oedipoda cord1ipe.s Haldeman, 1852, Stansb. Exp. Utah, p. 
371, P1. IO, Fig. 2. Type locality, Salt Lake Valley, Utah. 

Hippiscus corallipes, Scudder, 1876, Bull. U.S. Geol. Sum. 
Terr., 2:264. 

Xanthippus CoraZIipes, Saussure, 1884, Prodnnne Oedip., 90. 
Hippiscus (Xanthippus) mllipes, Scudder, 1892, Psyche, 

6:270. 
Stout-bodied, robust. Pale gray, pronotum with 

disc and lateral lobes dusky leaving a pale line along 
lateral carinae. Tegmina with large sharply defined 
dark blotches which distally assume the form of 
cfoss-b8Is Wing yellow with black band. Inner face 
and lower sulcus of hind femur bright red. Hind tibia 
yellow on external face, red internally. pllonotum 
with metazona strongly tuberculate, median carina 
strong but suppressed between the transverse sulci. 

Body 30-38; tegmen 30-35; hind femur 17-20. 

Geographic range.-Utah and Nevada south through Arizona, 
New Me&-, and into Mexico. 

California d a . - ( M a p  105) SAN BERNARDINO Co.: 12 
mi. S. E. Ivanpah, V-1-56 (P. D. Hurd h J. A. Powell, 
CIS). Bear Valley, VI-2-28 (E. C. Van Dyke, CAS). Argus 
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Mts., V-1891 (A. Koebele, CAS). Lucerne Valley to Big 
Bear Lake, IV-13-60 (J. R Helfer, CAS, DCR). 

Discussion-Hewitt and Barr (1967) consider this 
species complex to consist of ten subspecies, many of 
which have a tweyear life cycle. 

Xanthippus corallipes miniatus Strohecker 
(%P 105) 

Xanthippus wrallipea miniatus Stmhecker, 1952, h e r .  Mid. 
Nat, 48:686. Type 6, June Lake, Mono Co., Cali. 

Pale brown, tegmina with large contrasting dark 
areas, lower sulcus and inner face of hind femur 
bright red, hind tibia yellow with a few small 
tubercles, its hind margin slightly acute to slightly 
obtuse. A more robust insect than X. sierra and occur- 
ring at lower altitudes. 

Body 29-42; tegmen 28-36; hind femur 15-20. 

Geographic ran$e.-Eastem California. 
California records.-(Map 105) INYO Co.: Crooked Creek, 

White Mts., VI-13-54. VII-16-61, 8500 ft. elevation (W. A. 
Fat-, CIS). Wildme Canyon, P m d t  Mts., VI-7-56 
(J. M. Burns, CIS). Teltrmcope Pk., VI-8-61 (R. P. Allen, 
CDA). MONO Co.: June Lake, VI-20-48 (G. P. Mackemzie, 
UCD). Mono Lake, VI-14-47 (G. P. Mackenzie, UCD). 
Mammoth Lakes, VI-1047 (G. P. Mackenzie, CIS). Grant 
Lake, VIII-5-48 (P. D. Hurd 8 J. W. MacSwain, CIS). 
Blanco's Corral, White Mts., VI-21 to 24-53, 10,000 ft .  
elevation (D. D. Linsdale 8s J. T. Brooks, CIS); VIII-25-60 
(R. R. Montanucci, CIS). White Mts., VI-26,28-62, 10,OOO ft. 
elevation (J. S. Buckett, UCD); VI-19-62 (W. H. Lange, 
CIS). Crooked Creek, White Mts., VI-2053, 9OOO f t  deva- 
tion (J. W. MacSwain, CIS); VI-26-61 (J. S. Buckett, 
UCD). Mt. Barcroft, VI-21-61 (D. C. Rentz, DCR). 6 mi. 
S. Coleville, VI-2S-54, 5900 ft. elevation (J. Rehn, ANSP). 

Xanthippus lateritius Saussure 
(Map 106) 

Xanthippus lateritius Saussure, 1884, Prodrome Oedip., p. 92. 
Type locality, Amer. Borealis, Nev. 
Much like X. montanus in size and coloration. Pr+ 

notum smoother and with hind margin less sharp. 
Internal face and lower sulcus of hind femur bright 
red; hind tibia yellow internally, suffused with pink 
on external and extensor surfaces. 

Body 23-37; tegmen 25-35; hind femur 13-16. 

Geographic range.--cplifomia and Nevada. 
California records.-(Map 106) ALPINE Co.: VI-23-60, 

8700 f t  elevation (G. I. Stage, DCR). INYO Co.: Westgard 
Pass Plateau, VI-2537. LASSEN Co.: Hallelujah Jct, VII- 
1 3 4 9  (E. I. Schlinger, UCD). NEVADA Co.: Truck-, VI- 
22-43 (P. H. Amaud, DCR). TUOLUMNE Co.: Sonora Pass, 
VII-18-61 (M. R. Lundgrem, DCR). Vicinity Sonora Peak, 
VI-23-60 (D. C. Rents, DCR). Chipmunk Flat, VI-1244 
(J. D. Birchim, JDB). 

Discussion-According to Hewitt and Barr (1967) 

Map 105. California distribution of: 0 ,  Xanthippus corallipes 
wrallipea (Haldeman) ; A, Xanthippw wrrallipes miniatus 

Strohecker. 

this species has a tw-year life cycle. It prefers 
gravelly soil and is found where sagebrush extends 
into timbered mountainous areas. It is a mixed 
feeder. 

Xanfhippus montanus (Thomas)' 
(Map 106) 

Oedipoda montana Thomas, 1872, Rep. U.S. Geol. Surv. 
Montana, p. 462. Type 0 ,  Upper Snake River plains, and 
southern Montana. 

Hippi- (Xanthippua) mantenus, Scudder, 1901, Can. Ent, 
33:91. 
Tegmina dark with darker small spots, these fused 

in places into irregular clouds. Hind femur with inter- 
nal face black with two pale cross-bands. Hind tibia 
red with external face sometimes yellowish. Meta- 
zona with a number of large tubercles, its hand mar- 
g k  acute to rectangulate. X. calfhulw and X. Zaferi- 
tius seem to be closely related. 

Body 23-40; tegmen 26-32; hind femur 13-18. 

Geographic rmge.-Iacalized. Montnna, Wyoming, South 
Dakota, Nebraslra, Colorado, Kansas, Oklahoma, New Mexico, 
Arizona, and Caliiomia. 

'After going to press, Hewitt and Barr (1967) placed this 
species as a subspecies of X. coralZipea. 
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California records.-(Map 106) ALPINE Co.: Blue Lake, 
VII-17-60 (C. G. Moore, CIS). LASSEN Co.: 5 mi. E. 
Madeline, VI-14-51, some with yellow wings (H. H. Keifer, 
CDA). Red Rock, VII-11-50, range (J. S. Buckett 8s R. W. 
Harper, CDA). Terma, VII30-52, range (R. W. Harper, 
CDA). Doyle, 111-2543 (R. W. Harper, CDA). M o m  CO.: 
Cedar Pass, VI-29, VII-2-62 (J. W. MacSwain & IC Bowers, 
CIS). PLUMAS CO.: Peavine Quar. Station, range (R. W. 
Harper, CDA). 

Xanthippus olancha (Caudell) 
(Fig. 31, Map 106) 

Hippiscus olancha Caudal, 1921, Ent News, 32: 149. Holo- 

Agymnaatus haemoptems Strohecker, 1952, h e r .  Mia. Nat., 
8 ,  Olancha, Inp co., calif. 

48:685, new synonymy. 

Usually very pale, almost white in color, the teg- 
mina dotted and streaked with gray or dotted and 
streaked with gray or black. Some specimens, how- 
ever, are mostly dark. Hind femur very b m d ,  its 
inner face deep blue-black with preapical annulus of 
yellow or red. Hind tibia red, sometimes with exter- 
nal face yellowish. Stout, antennae short and stout 
Pronotum strongly verrucose, its hind margin acute 
to rectangulate. This is probably the insect referred 
to as Xanthippus parddinus by Rehn and Hebard 

Body 24-40; tegmen 27-37; hind femur 13.5-15. 
Geographic range.-Califomia 
California remds.-(Map 106) -NO cb.: Foothills near 

8 mi. N. Independence, V-760 (A. S. Menlca, UCD). 8 mi. W. 
Independence, VI-9-65 (J. D. Birchim, JDB). Mazourka 
Canyon, Inyo Mts., VI-1-37. Lone Pine, VI-30-37. Pine 
Creek, VI-22-22, 8000 f t  elevation (0. C. Poling, ANSP). 
KERN CO.: 1 mi. W. Walker Pass, IV-2&64 (P. Rude & 
J. Doyen, CIS). Dove Spring Canyon, N. Ricardo, IV-15-60 
(C. A. Toschi, CIS). Lebec, V-15-28 (J. 0. Martin, CAS). 
Bakersfield, IV-9-36 (E. C. Van Dyke, CAS). 58 mi. E. 
Bakersfield, 111-2647 (P. H. Arnaud, CAS). Los ANGELES 
CO.: Desert Springs, V-5-56 (P. D. Hurd, CIS). 2 mi. E. 
Llano, IV-9-42 (H. R. Roberts, ANSP). Gorman, IV-10-60 
(G. I. Stage, CIS). 5 mi. S. Pearblossom, IV-23-56 (E. G. 
Linslq, CIS). 1 mi. W. Littlerock, IV-26-56 (E. G. Linslq, 
CIS). Palmdale, V-8-41 (E. C. Van Dyke, CAS). 1 mi. E. 
Little Rock, V-3-54, 3400 f t  elevation (J. Rehn, ANSP). 
MONO Co.: Spring Canyon, 3 m i  N.E. Walker, VI-2462 
(J. A. Powell, CIS). 6 mi. W. Big Pine, VI-20-62 (W. H. 
Lange, UCD). Tom's Place, VI-27-49 (H. E. Cott, CIS). 
Mono Lake, 10 mi. N. Leevining, VIII-9-41 (D. C. Rea-, 
CAS). RrvERsloB CO.: Pinon Flats, 22 mi. S.W. Palm Desert, 
V-2-62 (Grant B; Amen, ANSP). SAN BERNARDINO Co.: 
Mojave Desert, VIII-437 (H. F. Hardman, CIS). Phelan, 
V-21-57 (E. I. Schlinger, UCR). 2 mi. S. Phelan, V-7-63 
(P. D. Hurd, CIS). Hesperia, IV-14-48 (G. P. Mackenzie, 
UCD). San Bernardino Mts., VII-1 to 24- (Rehn 8s Hebard, 
ANSP). Cajon Pass, IV-15-60 (J. R. Helfer, DCR). 3 mi. 
N.E. Cajon Pass, V-1962 (Grant & Amen, ANSP). Desert 
Springs, 12 mi. N.W. Cajon, V-3-54, 4000 f t  elevation 

(1909). 

Om Loma, IV-11-19. I N M  CO.: Olancha (ex: Caudal). 

(J. Rehn, ANSP). SAN LUIS OBISW Co.: Templeton, III-22- 
31 (E. P. Van b e e ,  CAS). SANTA BARBARA Co.: Cuyama 
Valley, 5.5 mi. S. Jct. U.S. Highway 399 and California 166, 
V-4-54 (J. Rehn, ANSP). VENTURA Co.: Hungry Valley, 
5 mi. S. Goman, V-6-59 (J. R. Powers, CIS). I ~ ~ k w o o d  
Creek near Stauffer P.O., V-7-59 (P. D. Hurd, CIS). M t  
Pinos, I X 4 2 2 ,  8500 f t  elevation (Rehn 8a Hebard, ANSP). 

Discussion-Not uncommon in the central and 
western desert areas of southern California. 

Map 106. California distribution of: 0 ,  Xanthippus lateritius 
Saussure; A, Xanthippus rnontanus (Thomas); I, Xanthippus 

olancha ( Caudell ) . 
Xanfhippus sierra (Rehn) 

(Map 107) 

Hippiscus sierra Rehn, 1906, Ent. News, 18:350. Type 0 ,  
Mt. Tyndall, Tulare Co., Calif., designated by Rehn 86 
Hebard, 1912 (ANSP). 

Tegmina dusky with darker annuli and irregular 
spots Internal face and lower sulcus of hind femur 
black with two pale cross-bands. Hind tibia yellow, 
sometimes with outer face more or less pink Meta- 
zona of pronoturn rather smooth, with a few small 
tubercles, its hind margin acute to slightly obtuse. 

Specimens from Gaylor Lakes with orange wing 
disc suggest intergradation with X .  calthulus. 

Body 25-32; tegmen 25-31; hind femur 13-15. 
Geographic range.-California. 
California records.-(Map 107) FRESNO CO.: Bullfrog Lake, 

VIII-12-14, 10,634 f t  elevation (F. Grinnell, ANSP); VII- 
11-10 (E. C. Van Dyke, ANSP). INYO CO.: Ruby Lake, 
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VIII-13-57, 11,250 f t  (J. A. Powell, CIS). Lone Pine Lake, 
Whitney Pass Trail, IX-6-19 (Rehn 8s Hebard, ANSP). 
Upper Rock Creek, VIII-14-63, 10,OOO f t  devation (M. J. 
Tauber & C. A. Toschi, CIS). MOM Pass, VIII-11-63, 12,000 
f t  elevation (M. J. Tau& & C. A. Toechi, CIS); VIII-9-59 
(D. C. Rentz & C. D. MacNeill, DCR); IX-2-60 (D. C 
Rentz 86 C. D. MacNeill, DCR). MONO CO.: Saddlebag Lake, 
VIII-14-51, 10,500 f t  elevation (M. J. D. White, ANSP); 
VII-27-54 (J. A. Powell, CIS). M t  B a d t ,  White M~s., 
VII-21-61, 12,400 f t  (D. C. Rmtz, DCR). White Mb., VI- 
21 to 24-53, 14,000 f t  elevation (J. W. MacSwain, 
J. T. Brooks & D. D. Lindalq CIS); VIII-9-62, 
13,500 f t  elevation (L. A. Stange & A. S. M d q  UCD). 
Piute Mt,  VIII-9-53 (R. F. Smith, CIS). Ti- Crest, VII- 
22-54 11,000 f t  (J. A. Powell, CIS). TuLARg 0.: 3 mi. E. 
Mineralking, VIII-12-61, 11,000 f t  elevation (W. E. Simonds, 
CDA). Siberian Outpost, VII-31-15, 9OOO f t  elevation 

Vn-1940 (D. L. Dow, CIS). Gaylor Lakes. Yosemite Nat  
Park (H. P. Chandler, ANSP); V I E 1 8 4 9  (L. L. JmW, 
CIS). Tuolumne Meadows, VII-30-15 (C. L. Fox, ANSP). 

(ANGPI. Tuo~mm CO.! Yasd ta  Nat. Park, Mt Dana, 

Genus Xerads  Caudell, 1915 

Xeracris minima (Scudder ) 
(Map 107) 

Heliasfus minimus Scudder, 1900, Psyche, 9:46. Type locality, 
Palm Springs, Riverside Co., Calif. 

Xeracris minimua, Caudd, 1915, Proc. US. N a t  Mus., 49:25. 

Among the smallest of the Acrididae. White, some- 
times with rusty red suffusions, sides of pronotal pro- 
zona marked with black Upper paginae of hind femur 
with two black bars. Hind tibia yellow. Tegmina 
marked with a few to many small black spots. Wing 
colorless. Pronotum with hind margin broadly 
rounded, carinae absent except median one feebly 
indicated on metazona. 

Body 10.5-17; tegmen 9.5-14.5; hind femur 7-10. 

Geographic range.-%uthern California, Nevada and Utah. 
California -rds.-(Map 107) I~WFXUAL Co.: sand hills, 

20 mi. W. Yuma, Arizona, IX-11-24. 250 f t  elevation 
(ANSP). Salton Sea, V-30-30 (Timberlake, ANSP). El 
C m b ~ ,  VIII-25-31 (E. R. Tinkhem, ANSP). 5 mi. W. 

Coyote Wells, IX-16-22, 500 f t  elevation (Rehn h Hebard, 
ANSP). Kane Spring, IX-17-22, 75 f t  below sea lwel (Rehn 
& Hebard, ANSP). Gray’s Wells, VIII-26-31 (E. R. Tinkham, 
ANSP). KEXN Co.: Bmwn, VIII-2-37, 2394 f t  elevation 
(Rehn, Pate & Rehn, ANSP). N. of Pilot Knob, IX-11-24 
(Rehn & Hebard, ANSP). RIVERSIDE CO.: White Water, VI- 
26-37 (A. T. McClay, UCD); VII-9-50 (J. D. Paschke, 
CIS). 3 mi. W. Indio, VII-11-56 (M. Wasbauer, CIS). 3 mi. 
S. Palm Desert, VI-29-58 (D. M. Newell, CIS). Hopkins 
Well, X-11-58 (R. W. Thorp, CIS). Blythq VII-18-40 
(E. R. Helwig, ANSP). Palm Springs to Palm Canyon, 
IX-29-10, 1800 f t  elevation (ANSP). Palm Desert, VII- 
2-58 (C. Cushner, DCR). Indio, VIII-7-32 (R. H. Beamar, 
ANSP). SAN BERNARDINO CO.: Foothills, Bird Spring Mts., 
VIII-11-07 (Rehn & Hebard, ANSP). Trona, IX-9-22, 
1800 f t  elevation (Rehn & Hebard, ANSP). Bagdad, VIII- 
6-19 (Rehn & Hebard, ANSP). Victorville, VIII-15-27 
(ANSP). 

am I .  I,, I. I. *” I U I I 1 1  * w I 

Map 107. California distribution of: I, Xanthippus sierra 
(Rehn); A, Xeracris minime (Scudder). 
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ACRIDIDAE, 7, 12, 19, 21, 22 
ACRIDINAE, 2, 7, 22, 66 
Aeoloplides, 6, 25, 26 
Aeoloplides califomicus, 26 
Aeoloplides fratercula, 5, 26, 57, 161 
Aeoloplides fuscipes, 5, 26, 57, 161 
Aeoloplides minor, 26, 27 
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Aemchoreutes, 6, 82, 83 
Aerochomutes carlinianus carlinianus, 5, 
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Agnostokasia, 4, 6, 28 
Agnostokasia sublima, 4, 25, 28, 29, 161 
Agymnastus, 6, 81, 85, 128 
Agymnastus haeampferus (see Xanthip 

Agymnastus ingens, 5, 9, 85, 128 
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Anconia, 81, 86 
Anconia integra, 4. 82, 86, 149 
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Asemoplus, 6, 28 
Asemoplus sierranus, 4, 25, 28, 29, 173 
Aulocara, 2, 68 
Aulocara elliotti, 66, 68 
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Boonacris blanci, 25, 29 
Bootettix, 2, 12, 68 
Bootettix punctatus, 66, 68, 69,177 
Bradynotes, 25, 28, 29, 33 
Bradynotes obesa deplanata, 29, 30, 173 
Bradynotes obesa opima, 4, 29, 30, 173 
Bruneria, 6, 69 
Bruneria shastana, 66, 69, 70, 147 

83, 84 

PUS), 131 

68, 147 

Camnula pellucida, 3, 82, 91, 107 
Chimarocephala, 3, 5, 6, 82, 92 
Chimarocephala californica, 9, 92 
Chimarocephala pacifica pacifica, 92, 93 
Chimmephala pacifica incisa, 92, 94 
Chorthippus. 70 
chwthippus curtipemis, 70, 71 
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Chortophaga viridifasciata, 95 
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Circotettix, 6, 82, 96 
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153 
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21, 22, 24, 25 
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Derotmema laticinctum, 103, 104 
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Dissosteira pictipennis, 5, 105, 106 
Dissosteira spurcata, 5, 105, 107 

105, 153 

W91 

Dracotettix, 5, 6, 22 
Dracotettix monstrosus, 9, 22, 23, 177 
Dracotettix plutonius, 4, 23 

Encoptolophus, 5, 6, 82, 108 
Encoptolophus califomicus (see Chi- 

Encoptolophus pallidus, 108 
Encoptolophus robustus, 108 
Encoptolophus subgracilis, 108 
Ereuniacris pallida, 66, 72 
Esselenia, 6, 73 
Esselenia vanduzeei vanduzeei, 73, 147 
Essdenia vanduzeei violae, 5, 73 
EUMASTACIDAE, 7, 12, 15, 19, 21 
Eupnigodes, 6, 66, 74, 147 
Eupnigodes magocephala, 74, 147 
Eupnigodes sierrans, 4 74 

Hebardacris, 4, 6, 25, 28, 29, 30, 33, 173 
Hebardecris albida, 30, 31, 173 
Hebardacris excelsa, 30, 31, 173 
Hebardacris mono, 30, 31 
Hes~erotettix, 6, 25, 31 
Hesperotettb nwadensis nevadensis, 31, 

HesperotettiX nevadensis t d u s ,  31, 32 
HeSpiWt&tl 'x pacificus pacificus, 31, 32 
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HespIVWttl 'x viridis w d i s ,  31, 33 
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Horeaidotes cinereus Cinereus, 75, 147 
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Hypsalonia, 4, 6, 25, 28, 29, 33 
Hypsalonia merga, 4, 34 
Hypsalonia miwoki, 34 
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Hypsalonia rentzi, 35 
Hypsalonia satur, 4, 33, 35 
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Lactista, 6, 82, 109 
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Lactista oslari, 109 
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L~PNS intermedius, 82, 110 

mmephala),  92 
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Leptysma, 35 
Leptysma hebardi, 25, 35, 36, 177 
Ligurotettix, 12, 22, 66, 75, 81, 177 
Ligurotettix coquilletti coquilletti, 4, 9, 

Ligurotettix coquilletti cantator, 76 
Ligurotettix coquilletti kunzei, 76 

Melanoplus, 5, 6, 7, 25. 36 
Melanoplus (natural species groups), 38 
Melanoplus ablutus, 4, 37, 38, 39, 167 
Melanoplus alpinus, 37, 38, 39, 163 
Melanoplus aridus, 38, 39, 173 
Melanoplus ascensus, 5, 38, 39, 40, 171 
Melanoplus aspasmus, 37, 38, 39, 40, 

Melanoplus bemardiiae, 5, 37, 38, 40, 

Melanoplus bilituratus, 3, 55 
Melanoplus bivittatus, 36, 37, 38. 40, 

Melanoplus borealis palaceus, 36, 38, 

Melanoplus buxtoni, 5, 38, 41, 42, 171 
Melanoplus caroli, 5, 37, 38, 41, 42, 167 
Melanoplus chimariki , 5, 37, 38, 41, 42, 

Melanoplus cinereus cinereus, 36, 38, 

Melanoplus cinererus cyan ip ,  38, 42, 

Melanoplus cinereus dealbatus, 38, 43, 

Melanoplus complanatipes, 36, 38, 44, 

Melanoplus devastator, 3, 36, 38, 45, 

Melanoplus d ~ e m t i a l i s  nigricans, 5, 

Melanoplus elaphrus, 5, 38, 46, 47, 171 
Melanoplus elater, 5, 38, 46, 47, 171 
Melanoplus eremitus, 4, 37, 38, 46, 47, 

Melanoplus femur-rubrum femur-rub- 

Melanoplus fricki, 5, 37, 38, 47, 48, 165 
Melanoplus fultoni, 5, 37, 38, 47, 48, 

Melanoplus gracilipes, 37, 38, 48, 167 
Melanoplus harperi, 5, 37, 38, 48, 49, 

Melanopolus herbaceus, 36, 38, 48, 49, 

Melanoplus hesperus, 5, 37, 38, 48, 49, 

Melanoplus hupah, 5, 37, 38, 49, 50, 

Melanoplus huporeus, 37, 38, 49, 50, 

Melanoplus keiferi, 5, 37, 38, 49, 50, 

Melanoplus lepidus, 4, 5, 38, 50, 51, 

66, 75, 76 

167 

169 

41, 163 

41, 163 

167 

42, 43, 163, 175 

43 

44 

163, 175 

107, 163 

36, 37, 38, 45, 46, 163 

169 

-, 36, 38, 47, 163 

165, 167 

175 

163 

165 

169 

165 

167 

169 

Melanoplus ligneolus, 5, 37, 38, 50, 51, 

Melanoplus lithophilus, 5, 37, 38, 50, 

Melanoplus marginatus, 2, 3, 5, 36, 37, 

Melanoplus mexicanus, 3 
Melanoplus microtatus, 5, 37, 38, 52, 

Melanoplus muricolor, 5, 37, 38, 52, 

Melanoplus nanus, 5, 37, 38, 53, 165 
Melanoplus olamentke, 37, 38, 53, 167 
Melanoplus packardii, 36, 38, 53, 163 
Melanoplus platycBIyNs, 4, 37, 38, 53, 

Melanoplus rileyanus rileyanus, 4, 37, 

Melanoplus rileyanus varicus, 5, 38, 54 
Melanoplus rugglesi, 36, 38, 54, 165 
Melanoplus sanguinipes sanguinipes, 2, 

Melanoplus sanginipes defectus, 38, 55 
Melanoplus siskiyou, 5, 38, 56, 171 
Melanoplus sonomaensis, 5, 37, 38, 56, 

Melanoplus wilsoni, 5, 37, 38, 56, 169 
Melanoplus wintunus, 37, 38, 57, 169 
Melanoplus yarrowii, 9, 36, 38, 57, 163 
Menniria maculipennis maculipennis, 

Mestobregma impexurn, 83, 110, 111, 

Metator nwadensis, 83, 111, 149 
Microtes, 6, 111 
Microtee occidentalis, 5, 82, 111, 151 
Mohavacris, 6 
Mohavacris timberlakei, 4, 20, 21 
Morsea, 5, 6, 16 
Morsea californica califomica, 16, 17, 

Morsea califomica piute, 16, 17, 145 
Morsea californica tamalpaisensis, front- 

Morseinae, 16 

165 

51 

38, 51, 52, 165 

167, 175 

165 

54, 167 

38, 54, 167 

3, 36, 45, 55, 163 

165 

66, 76, 77 

153 

18 

ispiece, 16, 17 

Napaia, 6, 77 
Napaia aspasma, 77 
Napaia dianae, 5, 77, 78 
Napaia gracilis, 5, 77, 78, 147 
Nisquallia, 33 

Oedaleonotus, 5, 6, 25, 57 
Oedaleonotus borckii, 10, 58, 59, 161 
Oedaleonotus enigma, 6, 58, 59, 61, 107, 

Oedaleonotus fratercula (see Aeolo- 

Oedalaonotua fuscipes (see Aeoloplides) 

Oedaleonotus orientis, 58, 60, 61, 175 
Oedaleonotus pacificus, 57, 58, 61, 62, 

Oedaleonotus phryneicus, 58, 62, 

161 

plidss, 26, 57 

26, 57 

161, 175 

Oedoleonotus pmctua, 58, 62, 63, 161 
Oedaleonotus teauipc?nnis, 58,63  
OEDIPODINAE, 2, 21, 22, 23, 81 
Oedomerus, 63 
Oedomerus corallipes, 25, 63, 64 
Opeia obscura, 66, 78, 79, 147 
Orphulella, 78 
Orphulella compta, 78, 79, 147 
Orphulella pelidna d-ta, 79, 147 

Paratettix, 13, 14 
Paratettix aztecus, 13, 145 
Para- mexicanus, 13, 14, 145 
Paropamala, 6, 79 
Pampomala calamus, 4, 66, 79, 80 
Phoetaliotes, 63 
Phoetaliotes nebrascensis, 25, 63, 64 
Phrynotettix, 24 
Poecilotettix, 25, 64 
Poecilotettix sanguineus, 25, 64 
Psd-, 66,80 
Psoloessa delicatula delicatula, 80, 81 
Psoloessa thamnogaea, 5, 80, 81 
Psychomastax, 5, 6, 16. 18 
Psychomastax deaerticola deserticola, 4, 

Psychomastax psylla psylla, 16, 18 
Psychomastax psylla inyo, 4, 16, 18 
Psychomastax robusta, 16, 19 

ROMALEINAE, 7, 12, 19, 22, 23 

16, 18, 19 

Schistocerca, 25, 64 
Schistocaca Shoshone, 65 
Schistocerca vaga vaga, 65 
Schiatoccrrur venusta, 65 
Spaniacris, 6, 7, 22, 23 
Spaniacris deeerticola, 4, 24, 149 
Spharageznon, 5 
Sticthippus, 6, 88, 112 
Sticthippus californicus, 82, 112, 113, 

TANAOCERIDAE, 7, 12, 19, 20, 21 
Tanaoeerus, 20 
Tanaoc- koebelei, 4. 19. 20, 21, 145 
TETRIGIDAE, 7. 12, 13, 19, 21 
Tetrix, 6, 13, 14 
Tetrix ornata insolens, 13, 14, 15, 145 
Tetrix sierrans, 13, 14, 15, 145 
T&x subulate, 13, 14, 15, 145 
Trachyrhachys kiowa, 83, 112, 113 
Trepidulus, 6, 82, 112 
Trepidulus hyalinus, 112, 113, 153 
Trepidulus rosaceus, 112, 113, 153 
Trirnerotmpis, 6. 82, 99, 107, 114 
Trimerotmpis albescens. 100, 114, 155 
Trimerotmpia arenacea, 100, 115, 157 
Trimerotmpis bifasciata, 100, 115, 155 
Trimemtropis bilobata, 100, 115, 116, 

Tritnemtropis caeruleipennis, 123 
Trimerotropis californica, 99, 100, 116, 

Trimerotropis wmpersa, 126 

151 

155 

155 



Trimerotropis 
Trimerotropis 
Trimerotropis 

Trimerotropis 
Trimemtmpis 

159 
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coquilletti, 5, 100, 116 Trimemtropis munda, 99, 120, 121 Trimemtropis thalassica, 5, 100, 127, 
cristata, 99, 117, 155 Trimerotropis occidentalis, 100, 121, 128, 157 
cyaneipennis, 100, 117, 122, 157 Trimerotropis tituai, 99, 128, 129 

fallax, 126 155 Tytthotyle maculata, 4, 22, 24, 177 
Trimemtropis pacifica, 99, 122, 123, TYBhOty% 23, 24 

fontana, 100, 117, 157 
Trimemtroopis gracilis, 100, 118, 119 
Trirnerotropilr gratiosa, 119 
Trimemtmpis helferi, 5, 100, 118, 119, 

Trirnerotmpis hyalina, 100, 119, 153 
Trimemtmpis inconspicua, 100, 119, 

Trimerotmpis koebelei, 100, 119, 120, 

Trimemtropis latifasciata, 99, 120, 121 
Trimerotropis maculata (see Aerochor- 

157 

120, 155 

159 

at-), 83 

Trimerotmpis pallidipennis pallidipen- 

Trimerotmpis pogonata, 100, 123, 157 
Trimes-~tmpis prrecta, 123 
Trimerotmpis pseudofasciata, 6, 100, 

Trimemtropis rebellis, 99, 100, 124, 125, 

Trimerotmpis sparsa, 100, 125, 159 
Trimerotropis strenua, 99, 125, 126 
Trimerotropis suffusa, 100, 126, 127, 

nis, 5, 100, 122, 157 

123, 124, 159 

153 

159 

Xanthippus, 3, 4, 5, 6, 82, 128 
Xanthippus calthulus, 128, 129 
Xanthippus corallipes corallipes, 128, 

Xanthippus corallipes miniatus, 4, 128, 

Xanthippus lateritius. 128, 130, 131 
Xanthippus montanus, 128, 130, 131 
Xanthippus olancha, 4, 128, 131, 151 
Xanthippus sierra, 4, 128, 131, 132 
Xeracris, 22, 81, 132 
Xeracris minima, 4, 56, 81, 132, 149 

129, 130 

130 
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Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 

Tetrix subulafa (L.), dorsum of head, male. 
Tefrix subulafa (L). profile of head, male. 
Tefrix ornafa ornafa Say, dorsum of head, male. 
Tefrix ornafa insolens Rehn and Grant, profile of head, female. (Redrawn from Rehn and Grant) 
Tetrix sierrana Rehn and Grant, dorsum of head, female. (Redrawn from Rehn 8a Grant) 
Tetrix sierrana Rehn and Grant, profile of head, female. (Redrawn from Rehn and Grant.) 
Paratetfix aztecus (Saussure), dorsum of head, male. 
Parafettix mexicanus (Saussure), dorsum of head, male. 
Parafettix mexicanus (Saussure), left middlefemur. 
Morsea californica piufe Rehn and Grant, profile of head and pronotum, female. 
Tanaocerus kkoebelei Bruner, profile of head and pronotum, male. 
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Fig. 12. 
Fig. 13. 
Fig. 14. 
Fig. 15. 
Fig. 16. 
Fig. 17. 
Fig. 18. 
Fig. 19. 
Fig. 20. 
Fig. 21. 
Fig. 22. 

Opeia obscura (Thomas), dorsum of head, male. 
Amphitornus wloradus ornatus McNeill, dorsum of head and pronotum, male. 
Cordillacris occipitalis cinereus (Bruner) dorsum of head and pronoturn, male. 
Orphulella mmpta Scudder, dorsum of head and pronoturn, male. 
Orphulella pelidna desereta Scudder, dorsum of head and pronotum, male. 
Esselenia vanduzeei Hebard, dorsum of head and pronotum, male. 
Napaia gracilis McNeill, dorsum of head, male. 
Horesidotes cinereus Scudder, dorsum of head, female. 
Chorfhippus longicornis (Latreille), dorsum of head and pronotum, male. 
Bruneria shasfana (Scudder), dorsum of head and pronotum, male. 
Eupnigodes meeephala (McNeill), dorsum of head and pmnotum, female. 
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Fig. 23. Metator nevadensis (Bruner), dorsum of head, male. 
Fig. 24. Xeractis minima (Scudder), profile of head and pronoturn, male 
Fig. 25. Coniana snowi Caudell, profile of head and pronotum, male. 
Fig. 26. Anconia integra Scudder, profile of head and promturn, male. 
Fig. 27. CibZacris parviceps (F. Walker), dorsum of head and pronotum, male. 
Fig. 28. Spaniamk deserficola (Bruner), profile of head and pronotum, male. 
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Fig. 29. Crafrpedes ne&lectUs (Thomas), left side of pronotum, male. 
Fig. 30. Sficfhippus difornicus Scudder, left side of pronotum, male. 
Fig. 
Fig. 
Fig. 33. Microfes occidenfalis (Bruner), dorsum of head, male. 

31. Xanfhippus olancha (CaudelI), dorsum of head of pronotum, male. 
32. Microfes occidenfalis (Bruner), left side of head and pronotum, male. 
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Fig. 34. 
Fig. 35. 
Fig. 36. 
Fig. 37. 
Fig. 38. 
Fig. 39. 
Fig. 40. 

Fig. 41. 
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Derotmema saussureanum Scudder, left side of head and pmnotum, male. 
Trepidulus rosaceus (Scudder), left side of head and pronotum, male. 
Trepidulus hyalinus (Scudder), left side of pronotum, male. 
Mestobregrna impexum Rehn, left side of pmnotum, male. 
Conozoa wallula (Scudder), left side of head and pronotum, male. 
Conozoa 5. sulcifrons (Scudder), left side of head and pronotum, male. 
Trimerotropis hydina (McNeill), left side of head and pmnotum, male. 
Trirnerotropis rebellis (Saussure), left side of head and pronotum, male. 
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Fig. 42. 
Fig. 43. 
Fig. 44. 
Fig. 45. 
Fig. 46. 
Fig. 47. 
Fig. 48. 

Trimerotropis bilobata Rehn and Hebard, left side of head and pronotum, male. 
Trimerotropis cristafa McNeill, left side of head and pronotum, male. 
Trimerotropis albescens McNeill, left side of head and pronotum, male. 
Trimerotropis pacifica Bruner, left side of head and pronotum, male. 
Trimerotropis californica Bruner, left side of head and pronotum, male. 
Trimerotropis bifasciata Bruner, left side of head and pronotum, male. 
Trimerotropis inwnspicua Bruner, left side of head and pronotum, male. 
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Fig. 49. 
Fig. 50. 
Fig. 51. 
Fig. 52. 
Fig. 53. 
Fig. 54. 
Fig. 55. 

Trimerotropis thalassica Bruner, left side of head and pronotum, male. 
Trimerotropis occidentalis (Bruner), left side of head and prowtum, male. 
Trimerotropis arenacea Rehn, left side of head and pronotum, male. 
Trimerotropis pogonata Strohecker, left side of head and pronotum, male. 
Trirnerotropis helferi Strohecker, left side of head and pronotum, male. 
Trirnerotropis p.  pallidipennis (Burmeister), left side of head and pronotum, male. 
Trimerotropis fontana (Thomas), left side of head and pronotum, male. 
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Fig. 56. 
Fig. 57. 
Fig. 58. 
Fig. 59. 
Fig. 60. 
Fig. 61. 

Trimerotropis koebelei (Bruner), left side of head and pronotum, male. 
Trimerotropis suffusa Scudder, left side of head and promtum, male. 
Trimerotropis pseudofasciafa Scudder, left side of head and pronotum, male. 
Trimerotropis cyaneipennis Bmer ,  left side of head and pronotum, male. 
Trimerotropis sparsa (Thomas), left side of head and pronotum, male. 
Circotetfix shastanus Bruner, left tegmen of male, (ic) intercalary vein. 
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Fig. 62. 
Fig. 63. 
Fig. 64. 
Fig. 65. 
Fig. 66. 
Fig. 67 
Fig. 68. 
Fig. 69. 
Fig. 70. 
Fig. 71. 
Fig. 72. 
Fig. 73. 
Fig. 74. 
Fig. 75. 
Fig. 76. 
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Aeoloplides fuscipes (Scudder), apex of male abdomen. 
Aeoloplides fuscipes (Scudder), adeagus, left side. 
Aeoloplides frafercula (Hebard) left cercus, male. 

Aeoloplides frafercula (Hebard), aedeagusleft side. 
Agnosfokasia sublime Gurney and Rentz, left cercus, mal6 
Oeddeonotus eni&na (Scudder), left cercus, male. 
Oedaleonotus pinctus (Scudder), left cercus, male. 
Oedaleonotus borckii (Stal), left cercus, male. 
Oedaleonotus pacificus (Scudder), left cercus, male. 
Oedaleonofus enigma (Scudder), aedeagus, caudal view. 
Oedaleonotus borckii (Stal), aedeagus, caudal view. 
Oeddeonotus pacificus (Scudder), aedeagus, caudal view. 
Oedaleonofus pacificus (Scudder), aedeagus, right side. 
Oeddeonotus sp, aedeagus, caudal view. 
Oedaleonotus sp., aedeagus, right side. 
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Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 

Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 

Fig. 

Fig. 

77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
8 6. 
87. 
88. 
89. 
90. 
9 1. 
92. 

Melanoplus femur-rubrum (DeGeer), left cercus, male. 
Melanoplus S. sanguinipes (Fabricius), left cercus, male. 
Melanoplus s. sanguinipes (Fabricius), aedeagus, left side. 
Melanoplus devastator Scudder, left cercus, male. 
Mefanoplus devastator Scudder, aedeagus, left side. 
Melanoplus borealis palaceus Fulton, left cercus, male. 
Melanoplus borealis palaceus Fulton, aedeagus, left side. 
Melanoplus packardii Scudder, left cercus, male. 
Melanoplus yarrowii (Thomas), left cercus,rnale. 
Melanoplus bivitfafus (Say), left cercus, male. 
Melanoplus differentiatis nigricans Cockerell, left cercus, male. 
Melanoplus alpinus Scudder, left cercus, male. 
Melanoplus herbaceus Brunet, left cercus, male. 
Melanoplus herbaceus Bruner, epiproct and furcula, male. 
Melanoplus cinereus Scudder, left cercus, male. 
Melanoplus wmplanatipes Scudder, left cercus, male. 
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Fig. 93. Melanoplus rugglesi Gurney, left cercus, male. 
Fig. 94. Melanoplus marginatus (Scudder), left cercus, male. 
Fig. 95. Melanoplus huporeus Hebard, left cercus of paratype male. 
Fig. 96. Melanoplus huporeus Hebard, left cercus of Hopland male. 
Fig. 97." Melanoplus 
Fig. 98, Melanoplus 
Fig. 99." Melanoplus 
Fig. 100. Melanoplus 
Fig. 101, Melanoplus 
Fig. 102. Melanoplus 
Fig. 103. Melanoplus 
Fig. 104." Melanoplus 
Fig. 105. Melanoplus 
Fig. 106.* Melanoplus 
Fig. 107. Melanoplus 
Fig. 108.* Melanoplus 
Fig. 109. Melanoplus 
Fig. 1 10. Melanopl us 

huporeus Hebard, aedeagus, caudal view. 
fricki Strohecker, left cercus, male. 
fricki Strohecker, aedeagus, caudal view. 
hesperus Hebard, aedeagus, caudal view, ammonia-inflated in situ. 
sonomaensis Caudell, left cercus, male, from pencil drawing by A. B. Gurney. 
sonomaensis Caudell, aedeagus, caudal view, from pencil drawing by A. B. Gurney. 
muriwlor Strohecker, left cercus, male. 
muriwlor Strohecker, aedeagus, caudal view. 
ligneolus Scudder, left cercus, male. 
ligneolus Scudder, aedeagus, caudal view. 
nams Scudder, left cercus, male. 
nanus Scudder, aedeagus, caudal view. 
fulfoni Hebard, left cercus, male. 
fulfoni Hebard, aedeagus, caudal view (KOH). 

*Right, the aedeagus as it appears when dried; left, as a KOH-glycerol preparation. 
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Fig. 11 1. Melanoplus gracilipes Scudder, left cercus, male. 
Fig. 112. Melanoplus microfafus Hebard, left cercus, male. 
Fig. 113. Melanoplus m'crofafus Hebard, aedeagus, caudal view, ammonia-inflated in situ. 
Fig. 114. Melanoplus aspasmus Hebard, left cercus, male. 
Fig. 115. Melanoplus fulfoni Hebard, left cercus, paratype male. 
Fig. 116. Melanoplus fulfoni Hebard, aedeagus of paratype male, caudal view, ammonia-inflated in situ. 
Fig. 117. Melanoplus rileyanus Scudder, left cercus, male. 
Fig. 118.* Melanoplus rileyanus Scudder, aedeagus, caudal view. 
Fig. 119. Melanoplus olamenfke Hebard, left cercus, male. 
Fig. 120.* Melanoplus olamenfke Hebard, aedeagus, caudal view. 
Fig. 121. Melanoplus keiferi Gurney & Buxton, left cercus, male. 
Fig. 122. Melanoplus chimariki Gurney (la Buxton, left cercus, male. 
Fig. 123. Melanoplus plafycercus Hebard, left cercus, male. 
Fig. 124. Melanoplus ablufus Scudder, left cercus, male. 
Fig. 125. Melanoplus caroli Gurney & Helfer, left cercus, male. 
Fig. 126. Melanoplus caroli Gurney & Helfer, aedeagus, caudal view (KOH). 

*Right, the aedeagus when dried; left, after KOH-glycerol treatment 

I 
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Fig. 127. 
Fig. 128.* Melanoplus wilsoni Gurney, aedeagus, caudal view. (Redrawn from Gurney.) 
Fig. 129. Melanoplus wintunus Strohecker and Helfer, left cercus, male. 
Fig. 130.* Melanoplus wintunus Strohecker and Helfer, aedeagus, caudal view. 
Fig. 131. Melanoplus hupah Strohecker and Helfer, left cercus, male. 
Fig. 132.* Melanoplus hupah Strohecker and Helfer, aedeagus, caudal view, left side partly dissected. 
Fig. 133. Melanoplus eremitus Strohecker, left cercus, male. 
Fig. 134.* Melanoplus eremitus Strohecker, aedeagus, caudal view. 
Fig. 135. Melanoplus bernardinae Hebard, left cercus, male. 
Fig. 136.* Melanoplus bernardinae Hebard, adeagus, caudal view. 
Fig. 137. Melanoplus lepidus Scudder, left cercus of male. 
Fig. 138.* Melanoplus lepidus Scudder, aedeagus, caudal view. 

Melanoplus wilsoni Gurney, left cercus, male. (Redrawn from Gurney.) 

*KOH-glycerol preparations. 
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Fig. 139. Melanoplus buxtoni Strohecker, left cercus, male. 
Fig. 140. Melanoplus buxtoni Strohecker, aedeagus, caudal view in situ 
Fig. 141. Melanoplus elaphrus Strohecker, left cercus, male. 
Fig. 142." Melanoplus elaphrus Strohecker, aedeagus, caudal view. 
Fig. 143. Melanoplus elater Strohecker, left cercus, male. 
Fig. 144.* Melanoplus elater Strohecker, aedeagus, caudal view. 
Fig. 145. Melanoplus a. ascensus Scudder, left cercus, male. 
Fig. 146.* Melanoplus a. ascensus Scudder, aedeagus, caudal view. 
Fig. 147. Melanoplus siskiyou Strohecker, left cercus, male. 
Fig. 148." Melanoplus siskiyou Strohecker, aedeagus, caudal view. 
Fig. 149. Melanoplus sp. (Del Node Co.), left cercus, male. 
Fig. 150." Melanoplus sp. (Del Node Co.), aedeagus, caudal view. 

*KOH-glycerol preparations. 
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Fig. 151 
Fig. 152. 
Fig. 153. 
Fig. 154. 
Fig. 155. 
Fig. 156. 
Fig. 157. 

Melanoplus sp. of Aridus Group (Clark Co., Nev.), left cercus, male. 
Asemoplus sierranus Hebard, left cercus, male. 
Hebardacris albida (Hebard), left cercus, male. (Redrawn from Hebard.) 
Hebardacris excelsa (Rehn), left cercus, male. (Redrawn from Hebard.) 
Hebardacris sp. (White Mts., Mono Co.), left cercus, male. 
Bradynotes obesa opima Scudder, left cercus, male. 
Bradynotes obesa deplanata Hebard (Chemult, Ore.), left cercus, male. 
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Fig. 158.* Melanoplus complanatipes Scudder, aedea gus, caudal view. 
Fig. 159. 
Fig. 160. 
Fig. 161.* Melanoplus cinereus Scudder, aedeagus, caudal view. 
Fig. 162. 
Fig. 163.* Melanoplus microtatus Hebard, aedeagus, caudal view. 
Fig. 164. 
Fig. 165.* Melanoplus sp., aedeagus caudal view. 
Fig. 166. 
Fig. 167. 
Fig. 168. 

Melanoplus wmplanatipes Scudder, left cercus, male (Mono CO.) 
Melanoplus complanatipeio Scudder, epiphallic lophi, caudal view. 

Melanoplus cinereus Scudder, epiphallic lop hi, caudal view. 

Melanoplus harperi Gurney 8a Buxton, left cercus, male. 

Melanoplus sp., left cercus, male. 
Oedaleonotus pacificus (Sc.), male topotype, epiproct and cerci, dorsal view. 
Oeddeonotus orientis Hebard, male, (Modoc Co.), epiproct and cerci, dorsal view. 

*KOH-glycerol preparations. 
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Fig. 169. Drawfettix monsfrosus Bruner. 
Fig. 170. Tyffhofyle maculafa (Bruner). 
Fig. 171. Circoteffix shastanus Bruner. 
Fig. 172. 
Fig. 173. Aerochoreufes maculatus (Scudder). 
Fig. 174. Boofeffix puncfafus (Scudder). 
Fig. 175. 

Cirwteffix splendidus Rehn and Hebard. 

Lepfysma hebardi Rehn and Eades. 
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