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The black grass bug genus Irbisia Reuter was revised. Over 18,000

specimens were examined and information concerning the biology, host

plant and distributional relationships of the species was compiled.

In addition to external characters, the male claspers and vesica, and

the female dorsal libiate plate of the bursa copulatrix and sclero-

tized rings were used to distinguish the species. Sixty-nine charac-

ters selected from male and female genitalia, and external morphology

were cladistically analyzed. Thirty-two characters are intra-

correlated, defining four species groups. Twenty-three species are

recognized in the genus. Two keys to the species are presented.

One new species, Irbisia knighti is described. The following

synonymies are proposed: I. brachycera (Uhler) = I. gorgoniensis

Bliven, I. paeta Van Duzee, I. tejonica Bliven, I. vestifera Bliven;

I. californica Van Duzee = I. eurekae Bliven, I. paenulata Bliven;

I. elongata Knight = I. retrusa Bliven; I. setosa Van Duzee = I.

ustricula Bliven; I. solani (Heidemann) = I. lacertosa Bliven.

Irbisia species diversity is greatest in the Coastal, Peninsular,

Sierra and Transverse Ranges of California and decreases northward,

northeastward and eastward. Major centers of endemism are located in

California and the Rocky Mountains northwest of the Wyoming Basin;

a minor center is located in the Siskiyou Mountains of southwestern

Oregon. Faunal similarity analysis suggests that the present Irbisia



fauna is derived from two source areas - one Californian, and one in the

Rocky Mountains. The present distribution of I. sericans (StS1) may

be derived from Beringian refugia. The distribution of the Irbisia

species appears to be delineated by climatic conditions; late winter

and early spring precipitation is required for growth of their cool

season grass hosts.

Over twenty native and introduced species of grasses are

utilized by larval and adult stages of Irbisia in Oregon. Larval

feeding was observed on four species of nongrass monocots, and

species of Lupinus and Lathyrus (Fabaceae). There appears to be no

grass host specificity among the Irbisia species. However, all the

grass species utilized are in the subfamily Pooideae; genera from

the Avenae, Poeae and Triticeae predominate. The Irbisia species

are the earliest mirid to consume the grass resource, completing their

life cycle before grass seed is mature. Many Irbisia species, upon

maturity, leave grasses and congregate on conspicuous nearby shrubs

and trees. Their dispersal is correlated with the blossoming of

these plants; adult feeding on pollen, nectar or honeydew is suspected.
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A REVISION OF THE BLACK GRASS BUG GENUS
IRBISIA REUTER (HETEROPTERA:MIRIDAE)

INTRODUCTION

The species of the genus Irbisia are predominately Nearctic in

distribution. One species, I. sericans Stgl, occurs on the southern

coastline of the Kamchatka Peninsula, and Commander Islands of the

U.S.S.R. Another species, I. brachycera (Uhler), is distributed in

the northwesternmost region of the Great Plains. The rest of the species

are found within or west of the Rocky Mountains. Within this large

geographical area the species are primarily associated with grassland,

steppe or open woodland situations. As a result of this study, there

are 23 recognized species of Irbisia.

The majority of the species which comprise the family Miridae,

the largest family in the order Heteroptera, are plant associates

and phytophagous. A distinct assemblage of these species comprising

several lineages feed, to a variable degree of specificity, on the

plant family Gramineae. The tribes Stenodemini and Mirini, of the

subfamily Mirinae contain the majority of grass feeding mirid species

in the Nearctic. The Stenodemini are exclusively phytophagous on

grasses, rushes and sedges. The Mirini contain few exclusive grass

feeding species. The species of Irbisia Reuter and its apparent

sister group, Capsus Fabricius, are the only native Nearctic grass

feeding members of the tribe Mirini. Two grass feeding Palaearctic

species of the Mirini, Stenotus binotatus (Fab.) and Calocoris novegicus

(Gmelin), were apparently introduced into the United States (Knight

1941),

Irbisia species have long been known to attack and damage natural

and cultivated native or introduced rangeland grasses (Knowton 1951,

Haws 1978). Under certain conditions, many agricultural crops,

particularly in California, have also received injury from these

bugs (Essig 1927). Despite the fact that the most destructive species

were recognized over a century ago, life history studies of the species



of Irbisia are absent. The mating and ovipositional habits of these

bugs are practically unknown.

Previous to this present study, there were only two published

keys to the identification of the species of Irbisia. Van Duzee (1921)

dealt with the complex of species which occurred primarily in California

and Knight (1968) provided a key to those species with a predominately

intermountain distribution. Bliven (1961, 1963) doubled the number of

known species in the genus, but did not construct a key to these species

or attempt to place them within any previous construct of the genus.

Even though the majority of these new species are distributed in

California, one species, T. serrata Bliven, occurs throughout the Inter-

mountain West. This species will key to I. brachycera (Uhler) in both

of the above keys but has a completely different habitus.

Because of their scattered geographical focus and the unsatisfactory

results obtained, the keys for Irbisia must be reconstructed. The

primary goal of this research is to revise the genus Irbisia. A variety

of morphological characters (with special emphasis on the male and female

genital structures) and qualitative biological data will be utilized

in this effort. Distributional, biological, ecological and bibliographi-

cal data will be summarized and presented in usable form for future

researchers.



LITERATURE REVI EW

The new genus Irbisia was erected by Reuter in 1875 with Leptomero-

coris sericans Stal 1858 the type species by monotypy. This citation

is only one line in length. Reuter (1896a) published the first full

diagnosis of the genus. Leptomerocoris Kirschbaum 1855, was placed

in synonomy with the genus Orthonotus Stephens 1829, by Carvalho (1958).

This genus is in the subfamily Phylinae and tribe Phylini.

Uhler described Rhopalotomus brachycerus and R. pacificus in 1872

from specimens collected from Colorado and Idaho respectively. In

1875, Reuter placed the genus Rhopalotomus Thomas 1843 in synonymy with

Capsus Fabricius 1803, in a paper dealing with the Miridae of Europe.

He probably did not treat the Uhler species. Uhler (1886), in a check-

list of Heteroptera of North America, placed both brachycerus and

pacificus in the genus Capsus. Uhler (1894) erected the genus Thyrillus

(type species, T. pacificus) for these two species after examining

specimens of them from southern California. Reuter (1896a) placed

Thyrillus in synonymy with Irbisia. The close relationship of these

two genera was supported by the examination of the female and male

genitalia by Slater (1950) and Kelton (1959) respectively.

Capsus solani Heidemann 1910 was placed in the genus Irbisia by

Van Duzee (1914) and considered a variety of I. brachycera (Uhler).

Subsequently, Van Duzee (1917b) placed solani (Heid.) in the genus Lygus,

but he (1921) finally elevated it to species status as Irbisia solani

(Held.)

The rest of the species placed in the genus Irbisia have not had

such extensive nomenclatorial problems. The remaining species were

described by Knight (1925, 1941), Blatchley (1931) and Bliven (1961,

1963). One new species, I. knighti, is described herein.

Species of Irbisia were included in state or regional surveys of

Heteroptera or Miridae as follows: Stgl (1858), Uhler (1872a, 1876,

1886, 1894), Sahlberg (1885), Cockerell (1893, 1910), Gillette and Baker
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(1895), Reuter (1896b), McAtee (1899, 1923), Heidemann (1900), Breddin

(1902), Oshanin (1910), Van Duzee (1914, 1917b), Parshley (1922),

Knight (1921, 1968), Kiritshenko (1926), Downes (1927), Harling et al.

(1977) , Kelton (1980).

There are two references to the structures of the male and female

genitalia which include species of Irbisia. Three species were included

by Slater (1950) in his investigation of the female genitalia; emphasis

was placed on the posterior and dorsal wall of the bursa copulatrix

and the sclerotized rings. Two species were considered by Kelton

(1959) in his study of the male genitalia. There are no investiga-

tions of the nymphal stages of the Miridae which include species of

Irbisia.

Biological studies of this genus are limited to 19 reports of an

economic nature, which may include short descriptive features of the

species and their feeding damage, life histories, distribution, food

plants and control. These studies are Vosler (1913), Childs (1914),

Essig (1915, 1927), Herms (1926), Lockwood (1933, 1937), Tavernetti

(1933), Knight (1941), Essig & Hoskins (1944), Ryan (1945), Lange

(1941), Lockwood and Glammon (1949), Knowlton (1951, 1961a&b, 1967,

1968) and Knowlton and Roberts (1971).

I. brachycera (Uhler), I. fuscipubescens Knight, I. pacifica

(Uhler) and I. shulli Knight have been cited numerous times in the

U.S. Department of Agriculture, Cooperative Economic Insect Report

(in the years 1953, 1957, 1958, 1960-1975) and its successor the

Cooperative Plant Pest Report (1976-1980). The reports estimate

insect density and economic losses to forage crops in Alberta,

California, Idaho, Montana, Nevada, Oregon, Utah and Washington.

Some information on I. brachycera and I. pacifica is contained

in a recent (Haws 1978) and thorough presentation of the accumulated

knowledge of Labops hesperius Uhler (another species of grass inhabit-

ing mirid) on range grasses. All three species frequently occur together

in large numbers causing economic damage to rangeland grasses. Hewitt

and Burleson (1975, 1976) studied the arthropod fauna associated

with both planted and natural rangelands and found very low populations



of Irbisia sp. MacKendrick and Bleicher (1980), studying I. sericans

(Stal) near Homer, Alaska, provide quantitative analyses of the

composition of damaged and adjacent undamaged bluejoint reedgrass

plants. Hall (1959) investigated the pathology of an entomoph-

thoraceous fungus attacking I. solani (Heid.) in Riverside County,

California.



MATERIALS AND METHODS

Just over 18,000 specimens from throughout the known range of

Irbisia were examined during the course of this study. Specimens of

the Capsus cinctus (Kolenati) were also examined. In addition to the

collection of the Systematic Entomology Laboratory at Oregon State

University, specimens were borrowed from most major collections in the

United States and Canada. Several smaller university collections from

California and Oregon also contributed critical material. A listing

of the collections, curators, and abbreviations used in the text is

contained in the Acknowledgements.

In addition to intensively collecting specimens from Benton and

adjoining counties of Oregon, I conducted several extended collecting

excursions to: central and southwest Oregon; northwest, central and

southern California; and west and central Washington. These trips

were taken during the springs of 1979 and 1980 for the purpose of

attaining specimens from the localities listed in the original descrip-

tions of B.P. Bliven (1961, 1963), and to gather information on the

distribution, host plants and biology of Irbisia. Live larvae and

adults were collected and placed in cages containing potted sod with

natural grasses. The live material was observed in the laboratory for

a period of several weeks.

Type specimens and many paratypes, as well as specimens identified

by H.H. Knight and E.P. Van Duzee, were examined in this study. Unfor-

tunately, I was not able to examine the type specimens of the Bliven

species before completing this study. I have made every attempt to

base my interpretation of the Bliven species on topotypic material.

I have indicated, in the discussions of the species, the degree to

which I have satisfied the habitus of Bliven's original descriptions.

I intend to examine the Bliven types when they become available.

The recording of the label data for each specimen was not

attempted because of the very large number of specimens examined.

However, each specimen received an institutional label indicating where
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they are retained. The specimens of I. pacifica (Uhler) were separated

from the rest of the material, because of their ease of identification.

The two groups of material were initially sorted by country, state

or province, county and locality. The next phase of the sorting

process involved separating the geographically arranged specimens into

species level taxa; on the basis of the types, the original descriptions

and my own understanding of the aggregations of characters available.

This sorting process was initiated with material representing the

northern and eastern limits and proceeded toward the California

specimens. Once sorted in the above manner, the geographically arranged

groups of taxa were consolidated on the basis of their similarity.

I wrote the redescriptions as species concepts emerged from the taxa

groupings.

At this point, it was not difficult to arrange the specimens

alphabetically and record the locality data. Hosts, dates and elevations

of adult specimens were visually scanned, recorded and summarized.

Localities that could not be located were listed after the county

label data. Names of the collectors were omitted. The label data

accompanying each examined holotype, paratype, or critical specimen

(examined by Knight or Van Duzee, and mentioned in a publication)

were recorded as given. The type specimen data for the Bliven species

are recorded from the original descriptions in a uniform manner.

All specimens that I was able to identify satisfactorily have

been individually labeled with appropriate determination labels.

Biological information was gained from both field and laboratory

observations. Many grass and non-graminoid hosts were collected,

pressed with locality data, and identified to genus by myself and to

species by the staff of the Oregon State University Herbarium. The

host data contained on the labels of the specimens were corrected

according to Munz and Keck (1968).

In order to plot the distributions for the species, each unique

locality, for each species, was located on road maps, for each state, and

a signal dot was placed on the map. Because of the great number of

specimens from California, Oregon and Utah, separate maps were used for

several species. At this point, because of the high resolution of the road



maps, the potential natural vegetation (Ktichler 1966, 1977) and

ecoregions (Bailey 1976) were recorded and summarized for each species.

Records made on the state road maps were combined by species and

are summarized in the distribution maps which follow the species

descriptions.

Male and female genitalia of specimens from different portions of

the range of each species were examined. The number of specimens

dissected varied according to the variability of the other characters,

extent of the distributional range, and the availability of material.

Only dried specimens were used for the study of the genitalia. Teneral

specimens were avoided whenever possible. The method employed for the

dissections has been established and recorded by Slater (1950) and

Kelton (1959) and perfected by Razafimahatratra (1980). After dissec-

tion and study, the parts were placed in a plastic microvial containing

glycerin and attached to the pin bearing the appropriate specimen.

Illustrations were drawn using a Leitz Wetzlar stereomicroscope

with an ocular grid. The figures were drawn on grid paper and later

inked on velum. Unless otherwise indicated, the illustrations were

drawn to the same scale. All measurements are given in millimeters and

obtained from an ocular micrometer. Various magnifications were used

depending on the structure being measured, 160x or 64x for genitalia,

40x for head and thorax, 20x for body width and 10x for body length.

The description or redescription of each species takes into

account the size, structural and color variations encountered. A range

is given for each measurement. These sections are therefore composite.

The descriptions or redescriptions are brief; they summarize specific.

differences or additions not found in the detailed generic description.

The form of each redescription is uniform; the taxonomic characters

are presented in the same order. The diagnoses will separate the

species from other taxa to which it is superficially similar or sympatric.

Polymorphic or polytypic variation of color or structure as well as

any taxonomic consideration are included in the discussion of each

species.

A list of the abbreviations used in the specimens examined section

of the redescriptions is found in the Appendices.



BIOLOGY

The biology, ecology and behavior of the species of Irbisia have

not received detailed study previous to the initiation of this research.

What is known occurs in short reports dealing with economic damage to

forage and vegetable crops in California. In addition to my own research

on the life histories of the Irbisia species I am incorporating the

interesting findings of Mr. Earl J. Taylor of Yuma, Arizona who investi-

gated a complex of species in Davis, Yolo County, California during

the early 1960's (personal communication).

During the spring, species of Irbisia are common, conspicuous

inhabitants of chaparral, steppe, open woodland and certain grassland

situations in North America west of approximately the 100th meridian.

Although primarily grass feeders, which disperse to many non-

graminoid plants late in the season, several species of Irbisia, in

the larval stage, feed extensively on non-grass species of plants.

The eggs of Irbisia have an appearance typical of most plant bugs;

elongate, slightly curved with a flattened cap on one end. Oviposition

occurs from late March in southern California to late May and early June

at higher elevations of the Pacific Northwest and the Intermountain

states. These bugs diapause in the egg stage, protected through the

summer and winter until the occurrence of the succulent regrowth of

their host plants in late winter and early spring. The duration of

diapause is typically nine to ten months regardless of the geographical

location of the species; the initiation and termination dates, of course,

are variable. The oviposition sites apparently vary according to

habitat. Taylor (unpublished data), observed that the dead and prostrate

stems of blue elderberry (Sambucus caerulea Raf.), in the Davis area,

were "...filled with thousands of insect eggs." The stems had a pithy

internal structure and woody outside surface. Upon "...sticking the

stems in water for a few minutes to get them wet then putting them in

an incubator the eggs started development and emergence was then sure.

I reared many hundreds of them to the adult stage so am sure that the
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eggs were of this genus [irbisia]." The distributional range of blue

elderberry is extensive, occupying open places up to 10,000 ft. elevation

in montane coniferous forests and foothills. The co-occurrence of many

species of irbisia within the range of this and other species of Sambucus

may only be coincidental, but is interesting. Many other shrubby plants

(listed in the following species redescriptions) may provide the neces-

sary architecture and phenology to be utilized as oviposition substrate.

Mr. Jeff B. Knight, at the University of Nevada/Reno is conducting

research on a degree-day model for I. brachycera (Uhler) in the Reno

area. He successfully induced I. brachycera (Uhler) to oviposit, in

the laboratory, in the culms of Elymus sp. (personal communication,

1980). This is similar to the oviposition habits of Labops hesperius

Uhler, which lays eggs in the dry culms, of Agropyron desertorum (Fisch.)

Schult. and Poa secunda Presi., from the previous year (Todd 1973).

The oviposition into grass culms appears to be a viable situation;

in many instances grasses may be the only substrate available in steppe

habitats. Knight (personal communication, 1981) has found that

i. brachycera will oviposit in the ligule of the lower leaves of

Sitanion hystrSx (Nutt.) J.G. Sm. and the sheaths of the lower leaves

of Elymus cinereus Scribn. & Merr. The eggs are aligned parallel to

leaf veins. The eggs (after a period of diapause), in situ, when

placed at approximately room temperature will achieve peak hatch within

ten days. McNeill (1971) relates that the females of Leptopterna

dolobrata (L.) oviposits directly into the base of the present years

grass cuim.

As quoted above, Taylor found that moisture was the key to the

hatching of the eggs. After winter rainfall, the bugs would emerge

during the coldest period of the year, February. Refrigeration without

moisture did not induce emergence in the laboratory. His observations

(which are collaborated by my field collections) indicate that the

species of irbisia in the Davis area emerge from the egg stage in this

order; r. solani (Reid.), I, californica V.D. and T. pacifica (Uhler).

In the Corvallis area, X. sericans (Stal) emerges before I. inurbana Bliven.

It is interesting to note that oviposition sites or physiology must be

different in some parameter between X. brachycera and I. pacifica. Haws



(personal communication, 1979) indicates that the harsh snowless

winter of 1976 greatly reduced many populations of the latter species

in traditional outbreak localities in Utah. The former species and

Labops hesperius were largely unaffected.

Irbisia passes through five larval instars before reaching the

adult stage. Observations in the field and laboratory indicate that

molting occurs directly on the grass blades. Successful molting is

easily fouled by excessive moisture in rearing cages. I have no

data on the duration of the larval instars but, after the first

observation of early larval stages, in Benton County, Oregon, under

field conditions, approximately four weeks elapse before the adult

stage is observed. Males usually mature before the females; female

specimens are often the only sex encountered late in the season.

There is a temporal stratification of the height at which both larval

and adult stages of I. inurbana and I. sericans feed. It is possible

to collect many times more specimens with the same effort, by sweeping

grass in the nocturnal hours than during the day. . This may indicate

an adaptation to reduce desiccation by avoiding low relative humidity

encountered in the higher horizons of a grass meadow during daylight

hours. Further, wind speeds may be lower during the evening hours.

A complete listing of both graminoid and non-graminoid hosts

(including incidental species) is given under the species redescriptions.

Although the majority of species of Irbisia I have observed in the field

were found feeding on a variety of grasses as larvae, several (I. call-

fOrnIca, I. inurbana, I. serrata Bliven and I. solani) do feed as larvae

on these non-graminoids: Allium spp., Brodiaea sp., Iris tenax Dougl.,

Lathyrus spp. and Lupinus spp. In Arroyo Seco, California I observed

larval stages feeding on Lupinus sp. in an area that lacked grasses with

any apparent feeding damage. As the larvae are apparently relatively

nonvagile, this observation raises the possibility that grass may not

be an obligatory host for all species, in all situations. I have raised

late instar I. inurbana larvae to adulthood on caged Lupinus plants in

the laboratory. These females eventually became gravid, as did female

specimens from the source populations, which did not feed on Lupinus.
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Both immature and adult stages of all species of Irbisia produce

diagnostic feeding damage on all the species of grasses I have encoun-

tered as hosts in the field. Feeding is always located on the grass

blade. The method of feeding is typical of mirids; the cells of the

plant are lacerated by the stylets of the rostrum, and the cell contents

are flushed out by saliva, then the resulting "soup" is sucked up. The

dead cells produce the pale white or yellow chlorotic spots on the leaf

blade. In a severe infestation, the blade may appear completely white.

This type of feeding may cause stunted plants and reduced forage yields

(Haws 1978). The pale spots are, in practically all cases, accompanied

by dark droplets of anal exudate. Stenodemine mirids do not produce

feeding damage similar to that just described. Species of tribe

Stenodemini, when sympatric with species of Irbisia, are usually

phenologically later, and tend to concentrate their feeding on the culm

or seed head (Kamm 1979). I. inurbana was observed to produce similar

chlorotic spots and dark droplets on the flowers and young, apical leaves

of Lupinus sp. in Skamania County, Washington.

Much of the early literature concerning Irbisia deals with the

later phase of its feeding biology; dispersing from dried grass fields

to other non-grass plants. The species I. solani is most often cited;

it has caused damage to: Artichokes (Tavernetti, 1933); lettuce,

radishes, onions and rhubarb (Vosler, 1913); peaches (Lockwood, 1933);

cherries and plums (Lockwood & Glammon, 1949). An interesting note by

Herms (1926) states that the possibility exists for honey bee poisoning,

if the bee feeds on droplets of the sap of California buckeye (Aesculus

californica (Spack) Nutt.) exuding from punctures on the young twigs,

leaves and blossom buds which were caused by I. solani. Besides these

plants, I have collected practically all the species of Irbisia from

the blossoms of many shrubs or trees. These plants include: Ceanothus

spp., Cercocarpus app., Pinus spp., Quercus spp., Sirnondsia sp. (male)

and Yucca spp. Many of the specimens, of both sexes, collected from

these and other plants, by myself, and from specimens on loan, are

heavily covered with pollen grains. This demonstrates that these

individuals were moving around the blossoms, and more significantly,
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that they may have been seeking nutrients from the plants. It is

possible that the pollen grains are mixed up in saliva and sucked up

(Schuh, personal communication 1979). It would be a simple matter to

dissect the gut of freshly "pollen fed" individuals and verify this

hypothesis. Many of these plants are also heavily covered with honey-

dew, another desirable food source. Another interesting correlation

is evident; the phenology of the flowering of many of these plants

coincides with the drying of the early spring grasses upon which Irbisia

initially develop. The species of the secondary plants that are

frequented, of course, varies according to the floristic association

of the surrounding area, i.e. Pinus at high elevations, Ceanothus

in the chaparral, Quercus over a wide range, and Yucca in southern

California.

In two excellent papers, McNeill(1971, 1973) explores the energetics

and dynamics of a population of Leptopterna dolobrata (L.) in Berkshire,

England. He concludes that this grass feeding mirid, which does not

switch to non-grass hosts, changes its feeding habits from leaf feeding

on Holcus mollis L. (low nitrogen) to seed feeding on H. lanatus L.

(high nitrogen) when the bug is experiencing maximum growth and the

initiation of gonad development. This might be the case with Irbisia.

The necessary nitrogen required for egg production may have to be

supplemented by non-grass sources. In the Mediterranean climate of

California, any species of grass may be nutritionally depleted too

quickly to be an assured resource.

There appears to be resource partitioning between the species of

Irbisia and the Stenodemine species, which are abundant in the range

of Irbisia. Irbisia is phenologically earlier, feeds on the blades

of the grass plant, and can leave the grass for nutritional supplements.

The Stenodemines feed on the culms of the grass plant and seek out

grass seed to complete their development. McNeill (1973) points

out that individuals of Leptopterna which feed only on leaves risk

death by taxing already low reserves, by increased metabolic rates

in warm summer weather, and dehydration at the growing grass tips

during moult. Irbisia may avoid these dangers by completing its life

cycle rapidly. I have observed that late in the season (April and May)
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the shade of surrounding trees.

to be pursued.

Another phenomenon which I
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is readily collected on grasses in

There are obviously many questions

have observed in several locations,

is the aggregation of female Irbisia on prominent vegetation in grassy

situations. Female I. inurbana were aggregated on a single Artemisia

cana Pursh plant at Siskiyou Pass, Jackson County, Oregon; female

I. fuscipubescens Knight aggregate on Lupinus sp. in Oregon and

Washington; female I. sericans aggregate on Epilobium sp. near Homer,

Alaska (Bleicher, personal communication, 1980), and female I. shulli

Knight and I. fuscipubescens aggregate on Balsamorhiza spp. in Oregon

and Washington. The only feeding damage appeared on the Lupinus (which

could have been damage that was previously incurred). In the Siskiyou

Pass instance, female I. serrata occupied adjacent Quercus foliage, and

were not on the sagebrush. If these occurrences are mating aggre-

gations, the males were absent; perhaps this is just simple dispersal

to a prominent landmark. I have not observed mating in the field or

laboratory. However, Oman (personal communication, 1981) has observed

Irbisia spp. in copulo on balsamroot in central Washington.

In the Corvallis, Oregon area, three species of Irbisia are separated

by an apparent habitat preference. I. sericans is early, and found in

moist tall grass (Festuca arundinacea Schreb.) in low lying situations.

I. inurbana is somewhat later, and is usually found on exposed south-

facing hillsides. I. solani has the same phenology as I. inurbana,

and may be found on hillsides, but is more often found at the lowest

elevations in the Willamette Valley, and is associated with Bromus sp.

Dispersal from rangeland grasses to cultivated grains has been

noted by Knowlton (1951) for I. pacifica. Records of the Nevada

Cooperative Economic Insect Report (Anonymous, 1972) implicate

I. brachycera of dispersing to bluegrass (Poa sp.) lawns in the

Reno area. Fuxa (1975) determine that the number of dispersing

I. brachycera caught on sticky traps within a crested wheatgrass

field decreased with the height of the trap; the most bugs were captured

below 0.62 meters. The peak flight period lasted for six days and

was maximal at 3 p.m. Fuxa concluded that I. brachycera dispersed

more readily than Labops hesperius Uhler.
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Few predators of the species of Irbisia were observed in the

field; a nabid and crab spider were the only examples. When three

Apterobittacus apterus McL. (Mecoptera: Bittacidae) were placed in a

small vial with 14 Adelphocoris (a mirid), six I. pacifica, and four

Leptopterna after three days the eaten bugs were, in the same order,

five, zero, and one. This small experiment hints at some non-preferred

quality of this species of Irbisia.

Few parasites of Irbisia were confirmed; a dipteran larva was found

in a female I. serrate from Modoc County, California, after I treated

the specimen for a genitalic dissection. The larva may be of the

family Tachinidae. Entomophthora erupta (Dustan) is a known fungal

parasite of I. solani (Hall 1959).
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BIOGEOGRAPHY AND SUGGESTED PHYLOGENY

BIOGEOGRAPHY

The individual species ranges of Irbisia reveal several distri-

butional patterns. Table 1 lists the species of Irbisia within five

distributional patterns. The species are also arranged according to

their membership in the cladistically derived species groups. Each

species group contains species which have ranges that cross distribu-

tional pattern boundaries. Within the californica species group the

sister species I. californica and I. sericans occur in the Californian

and Vancouveran pattern respectively. I. solani and I. knighti of the

solani group display a similar relationship. Sister species connect

the Northern Rocky Mountain and Siskiyou Mountain patterns; the

California pattern is connected to the Northern Rocky Mountain pattern

as well.

The distribution patterns recognized in Irbisia roughly correspond

to several distributional range types described by Monroe (1956).

However, Monroe did not include heteropteran species in his scheme.

Kelton (1975) presents the distribution ranges for the North American

species of the mirid genus Lygus. Six of the species treated therein

have distributional patterns which are similar to the Widespread

pattern found in the Irbisia species.

Table 2 summarizes the distribution data presented in the species

redescriptions. The species are placed within the divisions and

provinces of Bailey's (1978) Ecoregions of the United States. I have

subdivided the Pacific forest province into northwestern, northeastern

and southern regions because many of the species have distinctly

delineated ranges within this province. Species names in Table 3 are

placed in parentheses after a province if the locality records for



TABLE 1. Relationships of cladistically derived species groups to the distribution
patterns of the species of Irbisia.

WIDESPREAD

* brachycera , pacifica

serrata

NORTHERN ROCKY MTS.

* elongata

Ofuscipubescens
nigripes
shulli

SISKTYOU MTS.

inurbana

VANCOUVERAN

O knighti

0 sericans

CALIFORNIAN

O solani, incomperta
limata
oreas
silvosa

C)californica, sita
cuneomaculata

castanipes, umbratica
setosa
mollipes, panda

* brachycera group, C)californica group, nigripes group, Osolani group

Sister species: fuscipubescens-inurbana, knighti-solani, californica-sericans,
mollipes-panda, limata-nigripes



TABLE 2. Distributional grouping of the species of Irbisia based on the Ecoregions of the United States

(Bailey 1978) with minor modification.

Domain Division Province Species

Polar
1 species

Humid Temperate
23 species

Tundra

Subarctic

Warm Continental
4 species

Marine
14 species

Mediterranean
17 species

1 Bering Tundra

2 Alaska Range*

3 Columbia Forest*

4 Willamette-Puget Forest

Pacific Forest*
5 Northwestern

6 Northeastern

7 Southern

8 California Grassland

9 Sierran Forest*

10 California Chaparral*

sericans

sericans

elongata,
shulli

inurbana,

fuscipubescens, nigripes

sericans, serrata, solani

fuscipubescens, inurbana, knighti,
sericans, serrata, (umbratica)

fuscipubescens, nigripes, shulli

brachycera, californica, inurbana,
pacifica, serrata, setosa, silvosa,
solani, umbratica,

brachycera, californica, (limata),
pacifica, (silvosa), solani

brachycera, castanipes, cuneomaculata,
elongata, incomperta, (inurbana),
limata, oreas, pacifica, panda,
serrata, setosa, silvosa, solani,
umbratica

brachycera, californica, (castanipes);
cuneomaculata, incomperta, limata,
mollipes, oreas, pacifica, panda,
setosa, silvosa, sita, solani,



Domain Division Province Species

Dry Steppe 11 Great Plains Shortgrass brachycera, pacifica
10 species 10 species Prairie

12 Palouse Grassland (brachycera), (fuscipubescens),
pacifica, serrata, shulli

13 Intermountain Sagebrush brachycera, elongata, fuscipubescens,
inurbana, nigripes, pacifica, serrata,
shulli

14 Rocky Mountain Forest* brachycera, elongata, fuscipubescens,
nigripes, pacifica, serrata, shulli

15 Upper Gila Mountains oreas, serrata, solani
Forest*

16 Colorado Plateau* brachycera, serrata

17 Wyoming Basin* (brachycera), (pacifica)

indicates highland province

( ) indicates that records within the province are few

1 castanipes is only known from highland localities within the California chaparral
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that species are few or peripherally arranged. The species in paren-

theses were not included in the distributional analysis.

I have examined the similarities among the Irbisia faunas of the

different Ecoregion provinces using Burt's (1958) coefficient of

similarity. The equation is S = c/n1 i-n2-c x 100; where c is the number of

taxa held in common by two faunal regions, and n1 and n2 are the

number of taxa in the two faunal regions. This coefficient gives the

percentage of the common taxa in the total of the two faunas, and

neither emphasizes similarity or distinctiveness. The Irbisia fauna

was analyzed at the division and province levels. The Tundra and

Subarctic divisions were combined; both contain I. sericans only. The

Widespread species, I. brachycera, I. pacifica and I. serrata, are

distributed in all the divisions except the Warm Continental. I have

made separate analyses at the divisional and provincial levels which

either include or exclude (maps 22,23) these ubiquitous species.

The results of the faunal analysis of similarity at the divisional

level reveals that the Marine and Steppe divisions have the closest

affinity (50%) when the ubiquitous species are included. Without these

species the Warm Continental and Steppe divisions have the closest

affinity (57%).

The analysis at the provincial level was subdivided into highland

or lowland faunas. The results of the lowland (or grassland) faunas

indicate that the closest affinities are between the California

grassland and the Great Plains short grass prairie (50%). The next

highest percentage (38%) is between the Palouse grassland and Inter-

mountain sagebrush provinces. If the ubiquitous species are removed

(map 23) from the analysis the closest affinities are found between

the Willamette-Puget forest and California grassland, and the Palouse

grassland and Intermountain sagebrush (both pairs at 20%).

The highland (or mountainous) analysis shows that the closest

affinities exist between the Sierran forest and the California

chaparral (80%). The next highest percentage (75%) is between the

Columbia forest and the northeastern section of the Pacific forest.

Without the ubiquitous species (map 22) the closest affinities are

found between the northeastern section of the Pacific forest and
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the Rocky Mountain forest (75%). The next highest percentage is (69%)

between the Sierran forest and California chaparral.

The analysis shows that the ubiquitous species mask the relation-

ships between the faunal regions in both the divisional and provincial

levels. Once these species are removed from the analysis the similar-

ity percentages reveal that the species of Irbisia are composed of two

related faunas; southern or Californian and northern or Rocky Mountain

(see maps 22,23).

PHYLOGENY

Kavanaugh (1980) suggests four prerequisites to advance our under-

standing of the present distribution of faunas and their origins:

1) knowledge of past climates and biotas, 2) refined data on present

geographical distributions of and geographical variation patterns in

individual taxa, 3) data of habitat preference and natural history

on taxa to aid interpretation of present distributions and inference

concerning past distributions, and 4) reconstructed cladograms for

groups studied. I will discuss the data on Irbisia in light of the

four prerequisites, and suggest past distributional and speciation

events of the Irbisia species.

Matthews (1980) gives the most concise review of past climatological

events and their implications to the distribution and origin of North

American insect faunas. Several workers provide historical botanical

reviews of certain geographical regions of particular concern to a

discussion of the origin and derivation of the Irbisia fauna: Axelrod

(1977), California; MacMahon (1979), Great Basin; Wright (1971), Late

Quaternary of North America. Matthews (1979) contains an exhaustive

bibliography on Tertiary and Quaternary environments.

Matthews (1979,1980) concludes that extant Coleoptera species,

and perhaps all northern North American insects, have their origins in

the Tertiary period. The climatic changes of the Pleistocene epoch

have disrupted the taxonomic composition of the fauna throughout

the continent; "it is probable that many of the existing
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species comprising the North American insect fauna evolved prior to

the Pleistocene Epoch" (Matthews 1980, p. 1090).

The interelated geological, climatological and botanical events

which are important to the evolution of the Irbisia fauna are: 1)

an emergent Beringia, of variable configurations, existed from the

late Cretaceous period until the Pliocene epoch, so any barriers

between western North American and east Asian faunas must have

existed elsewhere (Turgai Straits of Siberia) or have been climatic

[the North Atlantic land bridges only allowed tropical or subtropical

faunal exchange with Europe until the mid-Eocene epoch]; 2) tropical

or subtropical conditions probably existed throughout the Northern

Hemisphere (at least evidence of tropical plants in Beringia seems

conclusive) until the mid-Eocene [there is growing evidence (Matthews

1979) that causes the Arcto-Tertiary concept to be suspect]; 3) a

rapid deterioration of tropical conditions began in the late Eocene

and early Oligocene culminating in the glacial episoides of the

Pleistocene; 4) by the mid-Miocene epoch Beringia was forested with

northern hardwoods or conifers; by the late-Miocene lowland boreal

forests appeared in Asia and North America; 5) the interior part of

North America was grassland by the late-Miocene, and may have extended

northward into present-day Canada; 6) savanna and steppe adapted

mammals appear in mid-continental North America during the Pliocene -

indicating that grassland or steppe conditions may have been present

in Beringia prior to the development of tundra and the submergence of

the Bering Strait [late-Miocene fossil insects of northern Canada

have contemporary relatives in arid, grassy parts of mid-continental

North America]; 7) the Pliocene period with its mountain building and

associated rain shadows emphasized the aridity of the Great Basin and

Great Plains; 8) the distribution pattern of the Agropyron - Elymus -

Hordeum grass complex indicates that its probable center of origin is

eastern Siberia, and that the ancestors of Agropyron spicatum migrated

from Asia to North America during the Pliocene epoch (Stebbins 1975)

[this species and its relatives are adapted to woodlands or semi-open

habitats, so could only have crossed Beringia when it was partially

forested]; 9) several workers (Ross 1970; Stebbins 1975; Lehmkuhl

1980; and others) indicate that the biota of the Great Plains is
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derived from other faunal regions i.e. mountainous regions to the

west and Beringia; 10) during glacial periods of the Pleistocene,

forest zones of the Western Cordillera of North America were lowered

800 to 1000 meters, and contemporary desert basins of the Southwest

were marked with shrub steppe or pine woodland (Wright 1970); 11)

Axelrod (1977) indicates that modern plant taxa of more xeric affinities

replace mesic elements by the Miocene, and that oak woodlands in the

mountains and open oak savannas (with grasslands) in the lowlands of

southern California persisted to the Pliocene; 12) the oak woodlands

extended into the Great Basin by the Pliocene; 13) southern California

may have maintained a Mediterranean climate and vegetation throughout

the Pleistocene; 14) in the oak woodlands of California, regardless

of the oak species, there is a significant grassland cover under and

between the trees - this grass cover is now dominated by introductions

(Griffin 1977); 15) the California Prairie is related to the Palouse

Prairie of Oregon and Washington by similar floras and growth habits;

many California dominants originated from northern ancestors

(Heady 1977) .

From this synopsis we know that analogs to contemporary woodland

and savanna floristic associations existed in Beringia and North

America for periods of variable duration and geographical extent.

Grasslands probably linked areas of divergent vegetation. The

reconstructions of past vegetations allow considerable latitude in

hypothesizing areas of geographic isolation and speciation of the

Irbisia fauna.

I have analyzed the individual geographic ranges of Irbisia in

the Biogeography section of this chapter. Summarizing these findings

we see that coincidences of the ranges yield four major faunal units:

1) Widespread - these species are found throughout the range of the

genus, except the extreme Pacific Northwest coast; 2) Rocky Mountain -

species of this group are endemic to the foothill and open park or

woodland areas of mountainous Idaho, Montana, Oregon, Utah and

Washington; 3) Californian - there are 13 endemic species which occupy

a wide range of woodland floristic associations; 4) Vancouveran - with

two restricted species which are adapted to moderated coastal condi-

tions; 5) Siskiyou - this area is apparently a minor faunal center
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and is allied to the other faunal centers. The similarity analysis

reveals that the genus Irbisia has two centers of diversity, Montane

and Californian; the species have spread from these centers.

Observations of host preference and natural history of Irbisia

are presented throughout the thesis. Several underlying relationships

are pertinent to this discussion. Species of Irbisia are found in

many floristic associations and Ecoregions, however, the microhabitat

occupied throughout these areas is quite similar. The similarities

are phenological as well as structural; the species are only active

after early spring or winter precipitation rejuvenates their host

plants, and the species are invariably located in open woodland or

ecotone situations. The species of the genus have a strong affinity

toward the Mediterranean type of climate, developing and completing

their life cycle before the onset of dry summer conditions. It is

apparent that many species of Irbisia have a facultative association

with non-graminoid plants, which may allow greater latitude in choosing

energy sources in a changable environment. The bugs'primary food

source, grass, is very widely distributed in North America. The species

of Irbisia show no grass host specificity, which indicates that the

range of the genus is delineated by climatic conditions, and past

distributional events.

Cladistic analysis defines four species groups. The synapomorphic

characters which form the groups were discussed previously. The

distributional faunal groups are not perfectly congruent with the

cladistically derived species groups. This fact may be the result of

dispersal, as many of the contemporary floristic associations are

continuous. I. limata Bliven is not satisfactorily placed in a species

group, because it is the only species of the solani group with its

sister species, I. nigripes Knight, found outside of the Californian

fauna area, and placed in another species group (r. nigripes is in the

nigripes group).

Taking the previous four types of data together one can suggest a

hypothesis concerning the origin and ancestry of the Irbisia species.

Slater (1974) states that the genera of the plant bug tribe

Mirini of the northeastern United States are either derived from

Palearctic, autochthonous or Nearctic genera. The Nearctic taxa have



25

a relationship to the Palearctic rather than the Neotropics. I

will assume that the progenitor of the genus Irbisia had Palearctic

affinities because Slater (1974) is the only study which treats this

subject, and a definitive origin for a progenitor is not crucial

to this discussion. It seems clear that the conditions which drove

the speciation and radiation of Irbisia were present since the early

Neogene.

The higher classification of the Miridae is a topic of current

research. There are no cladistically derived classifications for the

genera of the tribe Mirini. This situation causes the selection of a

sister group of the genus Irbisia to be highly speculative. I would

like to suggest as a sister group to Irbisia the genus Capsus. All

the species of this genus are Palearctic (two species are also

Nearctic, one of which was introduced to the eastern United States);

superficially similar to the species of Irbisia in size, color, and

structure; and feed primarily on grasses. Capsus differs quite

obviously from Irbisia in the genital structure of both sexes, and

apparently in its habitat preference; its species may be collected in

much moister continental situations than Irbisia. Species of the two

genera are sympatric in the northern tier of states. However, Capsus is

more widely distributed in the Canadian prairie provinces. The time

of the separation of the two genera is highly subjective, but reason-

ably placed at the close of the Paleogene, during the retreat of the

tropical and subtropical vegetation in the Northern Hemisphere. The

progenitor of Irbisia and Capsus may have been adapted to the fringes

of the subtropical life zones at high latitudes. Two populations

may have resulted, one (Capsus) dispersed east to the Palearctic and

one (Irbisia) dispersed west to the Nearctic. Another scenario

concerning the hypothesized bifurcation of the two sister groups is

that they are derived from older mirine stock and each group is

autochthonous, in the Old World (Capsus) and the New World (Irbisia).

The superficial similarity of the two groups may be the result of

convergence. The sympatry encountered in the northern tier of states

and Alaska may be the result of post-Pleistocene dispersal of Capsus

cintus (Kolenati) across Beringia during a vegetation episode that

included steppe components. Regardless of likelihood of this event,



26

it is obvious that the change in the climatic regime of parts of North

America, from mesic-summer rain to xeric-summer drought, set the stage

for the creation of woodland situations. Progenitors of existing

Irbisia species would have had access to considerable expanses of

woodland, savanna and steppe habitat.

I will briefly discuss the lineages of, and (some of) the

components within, the cladistically defined species groups in light

of the above data. Vicariant speciation offers a mechanism for the

isolation of Irbisia species occupying an incompletely continuous habitat.

The first division of the Irbisia fauna may have occurred during

the original retreat of the mesic forests. A progenitor of the

californica species group may have split off the Irbisia stock and

adapted to coastal conditions from Beringia to southern California.

Another form, a progenitor of the solani species group, could have

been established in the emerging oak woodlands of Miocene Oregon and

California. The progenitor of the nigripes species group could have

reached the expanses of the Western Cordillera. The origin of the

brachycera species grotip is more difficult to hypothesize. This group

displays affinities to the nigripes species group and contains a

contemporary northern species (I. elongata Knight). The brachycera

species group may have occupied low lying steppe or savanna regions

near the Cordillera.

Further speciation events can be hypothesized for each species

group. A probable driving factor toward isolation of species is the

orogeny of the Sierra Nevada and Cascade Ranges. The compression and

expansion of life zones and creation of refugia during the Pleistocene

was a subsequent factor in the modernization of the Irbisia fauna.

The californica species group gave rise to four species; I. sericans

(Stgl) is a glacial isolate which may have resided in refugia

of the coastal Pacific Northwest or coastal Beringia. The three

other species of the cal$fOrnica species group are perhaps the

result of mountain building in southern California. Two species

of the solani group remain in the Gila Mountains of Arizona

as a result of the expansion of the Mohave desert. I. solani

(Heidemann) and I. knighti are sister species separated by the coastal

range. The former species has a disjunct Willamette Valley population



27

as a result of orogeny in southwest Oregon. The members of the

nigripes species group may have entered the highlands of California

during an era of more continuous montane conditions, and spawned the

Californian species of this species group.
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METHODS OF CLASSIFICATION

Characters for each species were compiled subsequent to the

completion of the redescriptions. The characters of the male and

female genitalia as well as the external morphology of the entire

body were analyzed separately to determine if the different character

sets were congruent and delineate similar species groups. The

character sets were subjected to cladistic analysis using the Wagner

78 maximum parsimony program of Dr. J.S. Farris, State University of

New York at Stony Brook. The algorithm produces a tree (rooted net-

work) when an outgroup is specified. The network is the minimum

total length (in terms of changes in character states) arrangement

of a given data set. The relationships between the species are based

on synapmorphies or shared derived characters. Sister groups,. .

regardless of the number of furcations, originating from a node have

a common hypothetical ancestor with certain derived characters

relative to all the groups to the left of that node on the tree

(Schuh & Polhemus 1980). The Wagner 78 program provides a list of the

character changes leading to a node (the changes are the length of

the stem) and the number of synapomorphies of each node as well as

the network itself. A list of the characters and the trees of the

arrangement of the characters in the species groups is included in the

Appendices. The CDC Cyber computer of Oregon State University was

used to perform all the computations in this study.

The data sets used to determine the species groups were: 1) left

clasper (25 characters), 2) right clasper (7 characters), 3) vesica

(14 characters), 4) summary of male genitalia (46 characters), 5)

female genitalia (15 characters), and 6) external morphology (8 char-

acters). All the character sets consist of binary data (presence or

absence). In data set #4, the number of homoplasious characters

(those exhibiting parallelism and reversals) was high. Several

possible trees will result with the inclusion of homoplasious, or
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uncorrelated characters; they do not have unique patterns of fit on

the topology of the correlated characters (Lundberg 1972). The

hypothetical ancestors produced by the Wagner program will contain

different arrays of the uncorrelated characters depending on the

order the characters and taxa are added to the trees. With these

constraints considered, I have randomized the data set and made

multiple runs of the Wagner program to ascertain the most parsimonious

tree.

The character states of the characters selected were entered into

the data matrices in an undirected manner; no a priori assumptions were

made as to the correlations between the characters. Each data set for

the various structures was analyzed separately to determine the homo-

plasious characters for each structure of concern. A summary matrix

(data set #7) containing all of the intercorrelated characters from

data sets 4, 5, 6 was used for the final determination of the species

groups.
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DISCUSSION OF TAXONOMIC CHARACTERS

Characters considered in this study have proved to be most useful

in distinguishing the species groups and species of Irbisia. The char-

acters are from adult specimens of both sexes. Ratio and measurement

values are presented as ranges which adequately cover the variation

encountered in the specimens examined.

TOTAL LENGTH OF BODY. The total length is measured from the tip

of the tylus to either the posterior tip of the membrane in macropterous

species, or to the posterior tip of the terminal abdominal segment in

brachypterous species. It is measured in dorsal view. The length

varies greatly between, and within some, species. The range, in

conjunction with other characters, is useful for separating some species.

TOTAL WIDTH OF BODY. The total width is measured across the

greatest width of the hemelytra, in dorsal view. The body width alone

will separate few species.

HEAD. The structure, ratios and measurements of the head are

particularly useful in distinguishing species groups and species.

Measurements:

Width across eyes - maximum width between the lateral margins

of the eyes. Measurement in dorsal view.

Vertex - minimum width between the interior margins of the

eyes. Measurement taken at posterior margin of head in dorsal view.

Dorsal width of eye - maximum width in dorsal view. It varies

little between species.

Distance from tylus to ventral margin of eye - measured in

lateral view. The tip of the tylus and the ventral margin of the

eye are in simultaneous focus. This is a minimum width measurement.

Height of eye - maximum measurement in lateral view. Measurement

of I. pacifica is taken in frontal view, at the junction of the

eye and the frons, because of the dorsally projected lateral eye

margins of this species. This measurement varies little between

the species.
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Maximum interocular width - measured in cephalic view. Place-

ment of this measurement is dorsal of the antennal insertions

in the concave portion of the eyes across the frons.

Ratios:

a) Length of antennal segment I: vertex.

b) Distance from tylus to ventral margin of eye: height of

eye.

c) Maximum width of pronotum: width across eyes.

Structures:

Shape of head - triangular or elongated anterior of eyes

(ratio of width of head across eyes and head length is 1:0.75).

Surface of head - smooth, asperate or shagreened. Typically

examined on the frons.

Temporal areas - distinct or indistinct; may or may not be

demarcated from the frons by faint sulci. The surface structure

may differ from the frons. The areas may be bordered basally

(at the vertex) by sulci of variable strength. The area is

usually glabrous.

Median depression - absent (or indistinct), broad (deep or

shallow), or reduced to a longitudinal furrow.

Basal carina - either abruptly produced or declivous with

respect to the level of the vertex. The dorsal surface is either

acute or rounded in cross section. The width may be narrow or

broad. The posterior margin is either straight or arcuate

posteriorly. The carina may or may not form the posterior margin

of the head.

Shape and insertion of eyes - either large and broadly joining

the frons, or small and narrowly joining the frons. The latter

type has an obvious pedunculate eye form. The posterolateral

portions of the eyes are either straight or arcuate in an anterior

or posterior direction.

Clypeus - basal portion may be convex; standing above the

frons, or not projecting above the frons. The anterodorsal surface

is convex, giving a flattened appearance to the surface between

the antenna insertions, or the surface is gently curved.
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Posterior margin of head - may or may not be formed by the

basal carina, and/or the posterior margin of the eyes. Regard-

less of the makeup, the posterior margin of the head is either

straight, or arcuate in an anterior or posterior direction.

Coloration:

Several species have light colored markings on the ventral

portion of the head. The sutures separating the genae, juga and

lora, and variable portions of these regions may be testaceous or

fulvous.

ROSTRUM. The length is taken from the junction of the epipharynx

and tylus to the apices of the stylets. The coloration is quite variable

within the species ranging from testaceous to black.

ANTENNAE. The length of segment I is measured from the center of

the rounded basal insertion to the apex. The remaining segments,

II-IV, are maximum measurements. The smallest measurements of segments

III and IV were taken from specimens with shrivelled segments. The

lengths of segments I and II are quite useful for distinguishing

several species. The coloration of segment I is variable between and

within species, ranging from entirely testaceous to black. Most within

species variation involves light coloration on the apex and base of this

segment.

PRONOTUM (and remainder of thorax).

Measurements: all are maximal.

Length measurement taken on midline, from anterior margin of

collar to posterior margin of disk.

Anterior width - measurement taken between the anterior angles.

On species with prominent anterior angles the apices of the angles

are the end points of the measurement. On species with rounded,

broadly curved or obsolete anterior angles the anteromedial

corners of the pronotum are the end points of the measurement.

Maximum width - measurement taken at the posterior margin of

the pronotal disk; the extreme posterolateral corners are the

end points.

The shape of the pronotum is either conical, subconical, or

trapezoidal. The pronotal disk is usually broadly convex, but on some
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species, the disk is strongly flattened. The surface texture of the

pronotal disk for the genus may be smooth, with faint, shallow, deep,

or confluent punctures, rugulopunctate, rugulose, transversely rugulose

or rugose. The posterior margin is either straight or arcuate

posteriorly; the posterolateral margins may be slightly or broadly

curved. The lateral margins are either straight, slightly or strongly

concave. The junction of the propleura and pronotal disk may be

slightly carinate, rounded or broadly rounded. The anterior angles of

the pronotum, in dorsal and lateral view are good diagnostic characters

for species. The anterior angles range from strongly produced (rounded

or broadly rounded), to indistinct (broadly rounded). The anterior

angles vary in lateral view in the development of the sulci on the

anterior portion of the propleural-pronotal lateral junction dorsal or

the coxal clefts. The sulci are either strongly (the pronotum is

extended "roof-like" over the ridge running dorsad of the coxal cleft)

or slightly developed or absent. The calli vary in the degree of

convexity, size, the degree of anterior confluence and surface texture.

The width of the collar varies. The scutellum and underside of the

thorax exhibit great similarity of structure among the species. Most

of the species are uniformly black on the ventral surface, except for

thin light "trim" surrounding the pro amd mesocoxae, on the anterior

ventral one quarter of the propleura, and the ostiolar peritreme. More

extensive light coloration on the underside of the thorax is a good

distinguishing character for several species. On these species ivory,

testaceous, fulvous or fuscous coloration is prevalent on these addi-

tional regions: ventral one third to one half of the propleura, front

margin of the prosternum, basalar plate, and variable portion of

episternum and epimeron.

LEGS. The color patterns of the femora and the tibiae display

great variation between and within species. Once the range of the within

species variation was determined it was possible to use leg coloration

as a diagnostic character for several species. The great majority of

the species have short, suberect black hairs on the tibiae, and short

suberect fulvous hairs on the femora. Several species, additionally,

have much longer erect fulvous hairs on the tibiae; the femoral hairs
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are longer as well. The coxae and trochanters also show a great

diversity in coloration. The tarsal structure, including the claws,

is very uniform among the species.

HEMELYTRA. The embolar margin varies from nearly straight to

arcuate and, with the general body form, is a useful diagnostic

character. The surface texture and the structure of the regions of

the hemelytra are of minimal value for the separation of the species.

The insertion may be lightly colored in several species. The hemelytra

are either macropterous or brachypterous; the hind wings of the

brachypterous species and forms are brachypterous.

VENTER. The venter is uniform among the species; black, with

short appressed or suberect testaceous or fulvous hairs. Some species

have patches of light coloration on the dorsolateral regions of the

second or third sternite. The hairs along the midline of the sternites

may be longer in some species.

CLASPERS OF MALE. The structure of the claspers is very

useful in differentiating the species-groups and species of

Irbisia. The claspers show very little intraspecific variation.

I have adopted the terminology of Kelton (1959) with some additions.

The regions of the left clasper used herein are: sensory lobe,

outer surface of arm (region between sensory lobe and medial angle

of the clasper), the angle (the outer surface of the curved, angle

bareing region of the clasper), shaft (the remaining portion of the

clasper apical of the angle), and apex. All five of these regions

show interspecific variation useful for delimiting the species. The

variation is as follows: sensory lobe - prominent or moderately

developed (standing greatly or moderately above the curvature of

the arm) or indistinct, either with or without stout tubercles or

spines; outer surface of arm - either with or without tubercles or

spines; angle - 'V' or 'U' shaped; shaft - long or short tubercles;

apex - sharp or distally expanded (either truncated perpendicular or

parallel to the axis of the shaft). The arm, angle, and shaft may

bear either single widely spaced tubercles or a series of tubercles.

The tubercles (blunt) may give way to spines (sharp) on the shaft.
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VESICA. This structure has great utility in differentiating

species-groups or species. The terminology follows Kelton (1959).

The membranous lobes may be simple or have several associate lobes,

and are more or less rounded or greatly elongated and pointed. The

sclerotized process is highly diverse: straight or curved, acute

or blunt, unexpanded, expanded (and/or concave on the interior

surface); with or without a surface of spicules on the outer or

inner surface; with or without larger spicules on the margin of the

inner surface; and with or without large curved spines on the inner

concave surface. All references herein to areas on the sclerotized

process are based on a dissected preparation of the vesica; the vesica

is in an orientation such that the gonopore faces the observer. The

species show all combinations of these character states. Only mature

and fully inflated specimens can be used for comparison of the membran-

ous lobes. It is possible, however, to determine the structure of the

sclerotized process on totally uninflated specimens, by manually pulling

the vesica out of the phallotheca with fine forceps.

POSTERIOR WALL OF BURSA COPULATRIX. This structure is of limited

value in determining species. I have followed the terminology of

Davis (1955) and Slater (1950). The posterior wall consists of the

wing-like inter-ramal sclerites ('A' structure of Slater) which show

slight variation in height and width. The sigmoid process ('B' structure

of Slater) and 'C' structures are attached to the dorsomedial portion

of the 'A' structure, and shoat slight interspecific variation (but also

great intraspecific variation).

SCLEROTIZED RINGS. The rings and their supporting structure are

very useful for some species-group and species separation. The

sclerotized rings vary in size and shape between species. There is

some intraspecific variation, but it is usually less than the inter-

specific variation. Of equal importance in distinguishing species-

groups and species is the shape and extent of the dorsal labiate plate

('F' structure of Slater). The rings may be small, large, oval or

compressed and vary in the distance between them. The dorsal wall may

be narrow or braod, expanded anterior to the rings, and variably

concave medially.
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COLORATION. As mentioned previously, the basic color for the

species of the genus Irbisia is black. Only one species has light

markings on the dorsum (the base of the cuneus of I. cuneomaculata

Blatchley is testaceous). The light color on the ventral side of a

few other species is always in the form of a light colored vitta.

The specific areas of the head, thorax and abdomen of concern are

described in the previous sections dealing with those regions of

the body.

VESTITURE. The type, length, and density of the hairs on the

dorsum are good taxonomic characters for species discrimination.

Most of the types of hair are fulvous or fuscous in color; the stiff

long bristles which are present in varying amounts on several species

are black. The simplest vestiture, found in some species, consists of

a single type of sparse short, appressed hair. Several species have

a single type of densely distributed, medium length, suberect hair.

Many species possess hairs of two types; dense appressed or woolly

sericeous hairs in combination with the previous two types. A few

species have a vestiture of the last type which is intermixed with

long upright bristlelike or thin hairs. Because of the vexing ease

with which these bugs lose their vestiture it is necessary to examine

a series of specimens to accurately determine the character of the hairs.
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A listing of the characters in the data sets and their resulting

trees (cladograms) are found in the Appendices. A comparison of the

different trees, based on the separate and combined structures, is

found in Table 3, Cladistic analysis of the separate data sets

(vesica, left and right claspers of the male; inter-ramal sclerites,

dorsal and posterior labiate plates and sclerotized rings of the

female; external morphology) revealed intra-data set homoplasious

and correlated characters. The topologies of the correlated characters

of the various data sets were different; the species groupings were

not similar.

The analysis of the vesica reveals five general assemblages of

species. The species contained in and the synapomorphies of the

assemblages are:

1) mollipes, panda - apical one third of sclerotized process

bulbous; membranous lobes tapering distally.

2) setosa - sclerotized process strongly diverging to the left.

3) incomperta, knighti, limata, nigripes, solani - sclerotized

process unexpanded on any surfaces, oval in cross section, with either

one (or two) row(s) of spines on the frontal surface or several rows

of spines on the frontal and left surface.

4) californica, cuneomaculata, oreas, seriCans, site - sclerotized

process tapering distally, frontal surface narrow (formed by junction

of left and right surfaces), left surface sinuate at frontal margin.

5) brachycera, castanipes, elongate, fuscipubescens, inurbana,

pacifica, serrate, shulll silvosa, umbratica - sclerotized process

not tapering distally, left and/or frontal surface expanded, with

large or small spines on the one or more surfaces.

The analysis of the left clasper delineates four assemblages of

species. The species contained in and the synapomorphies of the

assemblages are:



TABLE 3. Comparison of Wagner trees (cladograms in Appendix B) from data sets I to VII

I

Left Clasper

Cladogram 1

II

Right Clasper

Cladogram 2

III

Vesica

IV

Male Summary

Cladogram 3 Cladogram 4

V VI VII

Female External All Correlated
Genitalia Characters Characters

Cladogram 5 Cladogram 6 Cladogram 7

Number of

taxa

24 24 24 24 24 24 24

Number of

characters

25 7 14 46 15 8 33

Length in steps 39 7 15 71 30 17 33

Homoplasy

in steps

14 0 1 25 15 9 0

Homoplasious 2,4,5,7,8,11 none 8 1,3,4,5,8,9 2,3,7,8,9 1,2,3,5,6,7 none

characters 15,18,21,22,23 21,23,25,26 10,12,13,14,

28,29,32,36, 15

39,42,43,44

Character numbers correspond to the character numbers in the data sets in Appendix A.
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1) castanipes, fuscipubescens, inurbana, mollipes, nigripes,

panda, serrata, setosa, shulli, umbratica - angle broad, 'U' shaped;

length of shaft less than length of arm; shaft abruptly constricted

on apical two thirds; apex curved toward sensory lobe, shaft expanded

distally and securiform at apex (ventral section of securiform apex,

large).

2) incomperta, knighti, limata, oreas, silvosa, solani - length

of shaft equal to length of arm; arm without spines; angle moderate

between 'V'and 'U' shaped; shaft medium thickness (in cross section)

throughout.

3) brachycera, elongata, pacifica - sensory lobe not projecting

above surface of arm; angle large and evenly curved; shaft thick (in

cross section) throughout; arm with spines.

4) californica, cuneomaculata, sericans, sita - angle sharp, 'V'

shaped; length of shaft longer than length of arm.

The cladograms for the vesica and left clasper have several

characters which are homoplasious. The cladogram for the vesica shows

parallelism in character #8 which is present in /imata of assemblage 3

and mollipes and panda of assemblage 1. There are 14 homoplasious

characters in the cladogram for the left clasper (refer to cladogram 1).

The cladogram for the summary of the male genitalia characters reveals

assemblages of species much like the assemblages for the left clasper

alone. The cladograms of the right clasper, female genitalia and

external morphological characters are not particularly informative

or highly homoplasious.

To arrive at a single species group arrangement all of the

correlated characters from each data set were combined into a single

character matrix. The number of correlated characters from each

structure is as follows: vesica (7), right clasper (6), left clasper

(14), sclerotized rings (2), dorsal labiate plate (1), and external

morphology (2). There are four species groups recognized as a result

of the cladistic analysis.

The members and synapomorphies of the species groups are:

The brachycera group - brachycera, elongata and pacifica -uniquely

possesses: right clasper with apical spine directed parallel to the
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long axis of the clasper; left clasper without prominent sensory lobe,

with evenly curved angles, and uniformly cylindrical, thick shaft.

The californica group - californica, cuneomaculata, sericans

and sita - uniquely possesses: left clasper with angle elbowed, sharp

or 'V' shaped, and length of shaft longer than the length of the arm.

The solani group - knighti, incomperta, limata, oreas, silvosa

and solani - uniquely possesses: distally enlarged right clasper.

The nigripes group - castanipes, fuscipubescens, inurbana,

mollipes, nigripes, panda, serrata, setosa, shulli and umbratica -

uniquely possesses: left clasper with shaft short (length much shorter

than length of arm) and with abruptly constricted apical two-thirds.

Several species are not similarly placed in the above sets of

groupings. The placement of limata, mollipes, nigripes, panda, setosa

and silvosa in the derived species groups, is not completely satisfactory.



41

GENUS IRBISIA REUTER

Irbisia Reuter, 1875:548; 1879a:57; 1879b:509; 1890:253; 1896a:11-12,

347-348; 1896b:157; 1909:13; 1910:158; Atkinson 1890:125; Hueber

1898:80; Kirkaldy 1906:142; Oshanin 1910:760; Van Duzee 1916a:207;

1916b:38; 1917a:324; 1921:151-152; Slater 1950:35-36; Carvalho

1952:89; 1955:88; 1959:104; Kelton 1959:17-18; 1980:83; Bliven

1963:68-69; Knight 1968:185.

Thyrillus Uhler, 1894:266 (synonymy by Reuter 1896a:11); Van Duzee

1916a:207; 1916b:38; 1917a:325.

Type species: Leptomerocoris sericans Stal, 1858 (monobasic).

DIAGNOSIS.

The possession of the following characters of the subfamily Mirinae

will distinguish the species of the genus Irbisia from the superficially

similar genus Orthocephalus (Miridae: Orthotylinae): parempodia flattened

and divergent apically; claws rather strongly bent, with sub-basal,

ventral pulvilli; rounded pronotal collar which is strongly developed

and conspicuous; vesica of male with rim of gonopore circular in outline,

simulating a coiled spring; sclerotized rings of female are ovoid with

strongly sclerotized margins that are not infolded on the lateral margins;

posterior wall of female with highly differentiated sigmoid process.

Specifically, the species of Irbisia never possess flattened scale-like

hairs, and numerous stout black bristles as found on 0. coriaceus (Fabr.)

or O. saltator (Hahn).

Several species of Irbisia (fuscipubescens, inurbana, knighti, nigripes,

sericans, serrata, shulli and solani) are sympatric with Capsus cinctus

(Kolenati) in these provinces and states: Alberta, British Columbia,

Colorado, Idaho, Montana, Oregon, Utah, Washington and Wyoming. All the

species listed above are predominately black in color, but the Irbisia species

never have any light coloration on the vertex and frons of the head, and

have a light ringlet bordering the posterior margin of the eye. In

addition, the second antennal segment of the Irbisia species always is

linear and never swollen apically or pre-apically. The male and female
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genitalic structures of the two genera are diagnostic. The vesica of

the male Irbisia does not possess a very long and slender spiculum,

and the ductus seminis is not constricted medially. The female

sclerotized rings of the species of Irbisia are one third to one half

the diameter of the sclerotized rings (and never subrectangular in

shape) of C. cinctus. The sigmoid process of the Irbisia species is

always attached to the sclerotized portion of the inter-ramal sclerites

and never to the membranous portion. The inter-ramal sclerites of the

species of Irbisia are never bisected by membranous sutures.

DESCRIPTION.

SIZE: length 3.80-8.20, width 1.60-3.20. COLORATION: dorsum usually

black, which is either polished and shining, asperate, shagreened, or with

a bronze luster; propleura and pleura black, in most species ivory or

testaceous narrowly bordering the pro and mesocoxae, the ventral one quarter

of the propleura and the ostiolar peritreme; venter shining black. The

light coloration of the ventral aspect is more extensive on

several species; a light vitta extends from the head, at the tylus,

posteriorly across the pleuta, terminating on the second

or third sternites; posterior margins of eyes bordered. by narrow

testaceous or ivory band. VESTITURE: usually of similar structure and

density on head thorax and hemelytra; simple--consisting of either appressed

short or suberect medium length, fulvous or fuscous hairs; complex--con-

sisting of a mixture of the simple type together with either upright, stiff,

long, black bristles and/or appressed or woolly sericeous hairs; eyes

with sparse minute pubescence between facets; venter with short or long

appressed or upright hairs. BODY: oval, suboval or elongate, dorsum

smooth, either with faint, shallow, deep or confluent punctures, or

rugulopunctate, rugulose, transversely rugulose or rugose; female usually

more robust than male. HEAD: triangular, or pedunculate in dorsal view,

region anterior of the eyes may be elongated (ratio of width to length

of the head ranges from 1:0.50 to 1:0.75); front moderately or strongly

convex, smooth, asperate or shagreened; basal carina abruptly produced

or declivous with respect to the level of the vertex, dorsal surface

acute or rounded in cross section width narrow or broad, posterior margin
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straight or arcuate posteriorly; posterior margin of head may or may

not be formed by basal carina and/or posterior margin of the eyes;

coll -um faintly or strongly separated from carina (depends on the

structure of the carina); eyes either large and broadly joining the

frons, or small and narrowly joining the frons; clypeus, juga, and

lora slightly or greatly tumid, the sutures separating these regions

are always deep; bucculae, gula and genae well defined; antennal

sockets either ventrad or dorsad of the eyes. ROSTRUM: barely

reaching bases of mesocoxae to just surpassing apices of metacoxae.

ANTENNAE: cylindrical, inserted below, above or at the level of the

anterior margin of the eye; with densely distributed, fine appressed

or suberect, fuscous or black, short or medium length hairs; segment

I with several suberect, stout, long, bristle-like black hairs;

segment I just reaching tylus or surpassing tylus by one eighth of

the length of the segment; segment II gradually, but only slightly,

thickening toward apex (thickened apex is never greatly evident).

PRONOTUM: conical, subconical, or trapezoidal, broader at base than

long (ratio of width to length of the pronotum ranges from 1:0.54 to

1:0.66); disk broadly convex or, in some species, strongly flattened;

collar convex, well differentiated, forming a complete ring, widest

dorsomedially; posterior margin either straight or arcuate posteriorly;

posterolateral margins may be straight, slightly or broadly curved;

lateral margins either straight, slightly or strongly- concave; junction

of propleura and disk slightly marginate, rounded or broadly rounded;

anterior angle, in dorsal view, either indistinct, moderately or

strongly produced, sulcus on anterior angle, in lateral view, either

absent, slightly or strongly developed; calli slightly or strongly

convex, smooth or asperate, narrowly or broadly confluent anteriorly,

sometimes with one or two fovate depressions on each callus; the calli

may or may not reach the anterolateral margin of pronotum; meso-

scutellum narrowly or widely exposed, smooth, gradually or steeply

sloping to scutellum; scutellum weakly or strongly convex, and trans-

versely rugulose; propleura with ventral and posterior margins sinuous.

HEMELYTRA: lateral margins arcuate or subparallel; embolium explanate

anteriorly; rugulopunctate or rugulose; cuneus slightly or moderately
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deflected; fracture deep; membrane - macropterous species and forms,

surpassing the genital segments in both sexes, with two well developed

areoles, - brachypterous species and forms, membrane is reduced,

and may or may not slightly surpass apex of cuneus, the genital seg-

ments are exposed, areoles are either developed or not; hind wings

are reduced in brachypterous species or forms. LEGS: moderately

long, hind femora not reaching apex of abdomen; testaceous, fulvous,

fuscous, rufescent or black; femora with short suberect fulvous hairs;

tibiae with short suberect black hairs; some species have longer erect

fulvous hairs on the femora and tibiae; tibiae with four rows of

suberect black bristles, and numerous apical black bristles; femora

with a pair of apical black bristles; tibiae comb present on apices

of protibiae, formed by a row of short fine hairs on ventral side

and bordered laterally by a pair of bristles; three tarsal segments

are subequal in length; claws are not cleft; puvilli present;

parempodia lamellate and diverging. GENITALIA: Male: left clasper:

acutely or broadly angled, with or without prominent sensory lobe;

either with or without tubercles or spines on angle, arm and shaft;

apex either sharp, securiform or truncated; right clasper: cylindrical;

the preapical portion may be expanded, if not, the clasper is of equal

diameter throughout; apically with a single simple spine or with a

triple faceted apex; vesica: with two membranous lobes which are either

rounded or conical and with or without accessory lobes of various

forms; with a furcate sclerotized process, the larger process is

either simple, expanded (with or without a concave furrow) or linear,

this process is acute or blunt apically, and is ornate with various

types of spines, the smaller process possesses a pointed membranous

lobe. Female: posterior wall of the bursa copulatrix with two types

of inter-ramal sclerites (that differ in shape), a prominent sigmoid

process with wide and convoluted C structures; sclerotized rings are

oval or compressed, and either open or closed; the dorsal labiate plate

is either narrow throughout or expanded anteriorly.
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KEYS TO THE SPECIES OF IRBISIA

I have constructed two keys to the species of Irbisia; the first

(I) relies predominately on the structures of the male and female

genitalia, the second (II) attempts to distinguish the species on

external characters alone. The species of Irbisia display great

similarity in practically all characters. Positive identification

of some species is facilitated by the examination of the internal

genitalia of both sexes. To allow workers to compare study material

with identified specimens, I have distributed representatives of

the majority of the species to the institutions which loaned material

for this project.

1

it

KEY I

Antennal socket, in lateral and cephalic view, below ventral

margin of eye; eye round in lateral view (fig. 1); ratio

of distance between tylus and ventral margin of eye to height

of eye less than or equal to 1:0.50; eyes narrowly joined

to frons - angle at junction of frons and ventral margin

of eye, in frontal view, less than or equal to 135° (figs.

3, 4) 2

Antennal sockets, in lateral and cephalic view, at most

with only ventral portion below ventral margin of eye; eye

oval or reniform in lateral view (fig. 2); ratio of distance

between tylus and ventral margin of eye to height greater

than 1:0.50 (usually ratio greater than 1:0.60, only female

specimens of I. shulli have a ratio approaching 1:0.50, but

are distinguished by brachyptery); eyes broadly joined to

frons - angle at junction of frons and ventral margin of eye

in frontal view, greater than 135° (figs. 5, 6)
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2(1) Length of antennal segment II almost 2X maximum width of

pronotum; length of antennal segment I greater than width of

vertex - ratio 1:1.00 to 1:1.40; head anterior of eyes

elongate - ratio of width of head across eyes to head

length 1:0.75 (figs. 1, 3); eyes in lateral view project-

ing above basal carina; body length 5.75 to 8.20 ..... . .

pacifica (Uhler), p. 72

2' Length of antennal segment II less than or equal to 1.25X

the maximum width of pronotum; length of antennal segment

I, at most, equal to width of vertex - ratio 1:0.60 to

1:1.00; head anterior of eyes somewhat elongate - ratio of

width of head across eyes to head length 1:0.50 to 1:0.60

(fig. 4); eyes in lateral view not projecting above basal

carina; body length 4.90 to 6.25

3(2') Tibial spines long, fuscous; body elongate, parallel-sided,

width 1.70 to 2.00 males, 1.08 to 2.40 females; length of

antennal segment I subequal to width of vertex - ratio ranges

from 1:0.90 to 1:1.00; ratio of distance between tylus and

ventral margin of eye to height of eye 1:0 50; pronotum

conical elongate Knight, p. 68

3' Tibial hairs short, black; body stocky, ovate, width 1.85

to 2.30 males, 2.21 to 2.78 females; length of antennal

segment I less than width of vertex - ratio 1:0.60 to

1:0.80; ratio of distance between tylus to ventral margin to

eye and height of eye greater than 1:0.50 (fig. 4); pronotum

trapezoidal brachycera (Uhler), p. 59

4(1') Male claspers as in figs. 12a & b to 14a & b, with the follow-

ing combination of characters: left clasper - sensory lobe

prominent, i.e. strongly produced-above outline of arm; shaft

straight, length greater than or equal to length of arm, and

distally expanded with apex truncated at right angles to axis

of shaft; angle sharp, 'V' shaped (less than 45°); right

clasper - cylindrical throughout, slightly curved mesad;

apex with triple faceted spine which is directed at right angle
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to long axis of clasper. Females are either: 1) brachyp-

terous, with transversely rugose pronotal disk; distributed

in Oregon and Washington west of Cascade Range, as far

south as Eugene, Lane County, Oregon, and in British

Columbia and Alaska in coastal grasslands as far west

as Kamchatka Peninsula of U.S.S.R.; or 2) with lateral

margins of pronotum strongly concave, disk of pronotum

transversely rugose; vestiture a mixture of long, golden

to white hairs and woolly sericeous white hairs; femora

with fuscous spots; distributed throughout California

within and east of the Coastal Ranges; or 3) dorsum polished

shining black; pronotal disk distinctly and closely punc-

tate; femora fulvous to castaneous (without fuscous spots);

tibiae without long hairs; venter black; vestiture without

long bristlelike hairs; basalar plate entirely black 5

4' Male claspers as in figs. 15a & b to 31a & b, without above

combination of characters: left clasper - sensory lobe

small or indistinct, i.e. barely produced above outline

of arm, shaft curved toward sensory lobe, length less than

or equal to length of arm, and distally expanded with apex

truncated parallel to axis of shaft; angle broad, 'U' shaped

(60-900); right clasper - cylindrical, but expanded distally;

apex with simple spine which is directed in line with long

axis of clasper. Females without the previous arrangements

of characters 7

5(4) Females and some males brachypterous; pronotum trapezoidal,
0

lateral margin straight sericans (Stal), p. 78

5' Both sexes macropterous; lateral margin of pronotum

concave 6

6(5') Femora with fuscous spots; head long ventrad of eyes - ratio

1:0.68 to 1:0.86 for males and 1:0.60 to 1:0.80 for females;

dorsum shining black; pronotal disk rugulose or confluently

punctate; femora testaceous, fulvous or fuscous; body length

4.75-7.30 californica V.D., p. 83
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6' Femora without fuscous spots; head shorter ventrad of

eyes - ratio of distance between tylus and ventral

margin of eye to height of eye 1:0.96 to 1:1.04 for

males and from 1:0.85 to 1:0.96 for females; dorsum

polished shining black; pronotal disk distinctly and

closely punctate; femora fulvous to castaneous; body

length 4.25-5.40 sita V.D., p. 89

7(4') Dorsum dull black, transversely rugose, with obvious

bronze luster, sparsely covered with single type of minute

appressed gray hair castanipes V.D., p. 133

7' Dorsum shining black without obvious bronze luster; vesti-

ture single type of long upright or short appressed hair

or mixture of fine hairs, woolly sericeous hairs or long

bristlelike hairs 8

8(7') Pronotum with very faint, shallow punctures; dorsum sparsely

covered with short, fine, suberect testaceous, fulvous or

fuscous hairs; antennal segment I flavescent, or fuscous

and black with testaceous apex . ...... . .. . . . . .

8' Pronotum with obvious deep punctures, or is confluently

punctate, rugulose or rugose; dorsum black with longer single

type of hair or mixture of fine hairs, woolly sericeous

hairs, and long bristlelike hairs; antennal segment I never

entirely flavescent

9(8) Antennal segment I and legs flavescent; basalar plate shining

black; left clasper without tubercles or spines (fig. 20a);

axis of sclerotized process of vesica roughly parallel with

main axis of vesica (fig. 43); sclerotized rings of bursa

copulatrix of female oval and open (fig. 66). . limata Bliven, p. 113

9' Antennal segment I fuscous to black; legs fuscous or piceous,

femora rufescent medially; basalar plate ivory; left

clasper with tubercles or spines (fig. 30a); axis of

sclerotized process of vesica deflected 30° to left of

main axis of vesica (fig. 53); sclerotized rings of bursa

copulatrix of female compressed, truncated on the medial

margin and closed (fig. 77) . . ..... . . panda Bliven, p. 159

10
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10(8') Cuneus with basal margin testaceous

cuneomaculata Blatchley, p. 93

10' Cuneus black

11(10') Ventral surface of body variably marked with testaceous

or ochraceous; females with venter light (dorsolateral

region of sternites may be infuscated); males which are

predominately black have light coloration on jugal - loral

sutures; sclerotized process truncated distally, distal one-

third of frontal margin with row of large spines, which

decrease in length apically,frontal surface without deep

concavity (fig. 49) silvosa Bliven, p. 139

11' Ventral surface of body of both sexes black (jugal - loral

sutures black); sclerotized process rounded distally,

arrangement of spines different than above (figs. 39-42,

44-48, 52, 54); if with large spines then frontal surface

with deep concavity (figs. 19, 20). . . . ......... 12

12(11') Dorsal vestiture a mixture of moderately or densely distri-

buted long, erect fulvous to black bristlelike hairs that

project above a layer of densely distributed, woolly

sericeous hairs; tibiae may be densely covered with long

(subequal to length of tibial bristles) suberect testaceous

or white hairs 13

12' Dorsal vestiture never with long erect hairs that project

above sericeous woolly hairs ...... . . . . 14

13(12) Tibiae densely covered with long (subequal to tibial bristles)

suberect, fine, testaceous or white hairs; dorsum densely

covered with long fulvous hairs, erect on head, pronotum,

and scutellum, suberect on hemelytra; body length - males

3.83-4.75, females 4.50-5.10; right clasper with apical

spine minute - barely projecting beyond apical surface of

clasper (fig. 16b) oreas Bliven, p. 97

13' Tibiae moderately covered with shorter (length much less

than length of tibial bristles) suberect fuscous hairs;

dorsum moderately covered with uniformly erect, long black

11
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or fuscous hairs; body length longer - males 4.70-5.40,

females 4.70-5.45; right clasper with apical spine

prominent - projecting well beyond apical surface of

clasper (fig. 31) setosa V.D., p. 163

14(12') Legs entirely black; propleura and pleura entirely black

on most specimens, narrow fuscous trim may be present on

ventral apex of propleura, pleura (bordering coxal)

and posterior margin of ostiolar peritreme; anterior

angle of pronotum very prominent in dorsal and lateral

view, angle slightly explanate and directed anterad;

pronotal disk somewhat flattened . . . . . nigripes Knight, p. 116

14' Legs not entirely black; trim on propleura, pleura and

ostiolar peritreme extensive, ivory or testaceous; anterior

angle of pronotum either prominent but rounded or reduced;

pronotal disk broadly arcuate 15

15(14') Both sexes brachypterous; width of vertex of female 0.66 to

0.70; dorsum moderately covered with single type of white

hair; distributed on coastal flatlands of Pacific North-

west knighti n. sp., p. 110

15' Both sexes usually macropterous (if female brachypterous

then: width of vertex 0.73 to 0.85; dorsum densely covered

with combination of suberect white, fulvous or fuscous

hairs and woolly sericeous hairs; distributed east of

Cascade Range in Oregon and Washington 16

16(15') Densely distributed long black tibial hairs; width of

vertex - males, 0.68 to 0.75; females, 0.73 to 0.85;

females brachypterous; pronotum rugulopunctate;

sclerotized process as in fig. 45, with posterior half

greatly expanded to the left side of the vertical axis of

the process - expansion is 30% of height of process in

posterior view (height of process measured from apex to

insertion of process on vesica); spines of sclerotized

process of one type, and bordering lateral margin of the

lateral expansion shulli Knight, p. 119
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16' Sparsely or moderately distributed short black or

fuscous tibial hairs; width of vertex - males, 0.40 to 0.63;

females 0.48 to 0.70; females macropterous; sclerotized

process either not expanded or with two types of

spines (if process is slightly expanded then pronotum

is distinctly punctured) (figs. 40, 41, 46-48, 50-52,

54) 17

17(16') Dorsum densely covered with single type of suberect, long,

shining pale white to pale golden hair (if long hairs

mixed with woolly, sericeous hairs then, pronotal surface

strongly rugose with distinct punctures; calli reaching

anterolateral margin of pronotum, broadly confluent

anteriorly, strongly asperate; anterior angle blunt - not

produced, and rounded in dorsal view)

17' Dorsum moderately covered with short, fine fuscous hairs,

or dorsal surface moderately or densely covered with two

types of hair . . 19....... .
18(17) Dorsum densely covered with single type of hair; dorsum

polished shining black; pronotum conical in dorsal view;

width of vertex - males 0.40 to 0.50, females 0.48 to 0.55;

ratio of width of vertex to length of antennal segment I -

males 1:1.30 to 1:1.70, females 1:1.35 to 1:1.53; lateral

membranous lobes of the vesica tapering distally (fig. 52);

sclerotized rings closed (fig. 75) mollipes V.D., p. 155

18' Dorsum with either one or two types of hair; pronotum

trapezoidal; vertex of head wider -males 0.56-0.64, females

0.60-0.70; ratio of width of vertex to length of antennal

segment I - males 1:1.10 to 1:1.30, females 1:0.90 to 1:1.05;

lateral membranous lobes of the vesica rounded (fig. 48);

sclerotized rings open (fig. 71) umbratica Bliven, p. 135

19(17') Basalar plate of pleuron with dorsal margin, to variable

degree, light colored, either ivory, testaceous, fulvous or

fuscous; female femora with fuscous spots ventrally;

temporal areas of head distinct, slightly flattened with

18
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obvious transverse sulcus on posterior margin; median

depression of head obvious - either distinct longitudinal

furrow or broad sunken area; body length, male 4.20-4.90,

female 4.85-5.50, - width, male 1.70-1.95, female 1.90-

2.25; form of shaft of left clasper slender, slightly

expanded and curved (toward sensory lobe) distally,

ventral surface of apex without obvious flange (fig. 17a).

incomperta Bliven, p. 101

19' Basalar plate black; female femora never with fuscous

spots; temporal areas of head rounded, without obvious

transverse sulcus on posterior margin; median depression

of head indistinct; body length, male 3.80-6.10, female

4.60-6.00, - width, male 1.70-2.80, female 2.10-3.00;

shaft of left clasper stocky, strongly expanded and

curved (toward sensory lobe) distally, ventral surface

of apex with large flange (figs. 18, 23, 27, 28) ..... . 20

20(19') Anterior angle of pronotum rounded and indistinct in dorsal

view; anterior angle, in lateral view, broadly rounded at

junction of pronotum and dorsalmost portion of ridge

posterior to coxal cleft of propleuron; female femora may

be extensively rufescent; left clasper with weak spines

(fig. 18); dorsal libate plate of the bursa copulatrix

not strongly expanded anteriorly (fig. 64)..solani Heidemann, p. 104

20' Anterior angle of pronotum prominent and distinct in dorsal

view; anterior angle, in lateral view, distinctly concave

at junction of pronotum and dorsalmost portion of ridge

posterior to coxal cleft of propleura (anterior angle

overhangs the ridge); femora black or fuscous, never

rufescent; left clasper with strong spines (figs. 23, 27,

28); dorsal libate plate of the bursa copulatrix strongly

expanded anteriorly

21 Dorsum with sparsely distributed, single type of fine,

short suberect or appressed fuscous to golden hairs

fuscipubescens Knight, p. 151

21



21a Dorsum with moderately to densely distributed mixture of

short or medium, suberect or erect, white, fulvous or

golden hairs and recurved sericeous hairs

22(21') Pronotum shining black, with punctures separate; calli

prominent, polished; ratio of width of vertex to length

of antennal segment I ranges from 1:0.77 to 1:0.93 for

males, and 1:0.72 to 1:0.87 for females; sclerotized

process with very large and prominent spines (fig. 50)

inurbana Bliven, p. 146

22' Pronotum shagreened, punctures confluent; calli weakly

convex, asperate; ratio of width of vertex to length

of antennal segment I ranges from 1:1.10 to 1:1.24 for

males, and 1:0.89 to 1:1.07 for females; sclerotized process

with small spines (fig. 46) serrata Bliven, p. 125
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KEY II

1 Brachypterous 2

1' Macropterous 6

2(1) Males 3

2' Females 4

3(2) Pronotum shagreened and transversely rugulose (fig. 7b)

sericans (Stal), p. 78

3' Pronotum shining and shallowly punctate (fig. 7a)

knighti n. sp., p. 110

4(2)' Distributed west of Cascade Range in Oregon and Washington

and along coast of Alaska and British Columbia (also in

Columbia R. Gorge west of The Dalles, Oregon)

4' Widely distributed east of Cascade Range in British Columbia,

Oregon and Washington; and Rocky Mt. regions of Colorado,

Idaho, Montana, Utah and Wyoming shulli Knight, p. 119

5(4) Pronotum shagreened and transversely rugulose (fig. 76)

sericans (StL), p. 78
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5' Pronotum shining and shallowly punctate (fig. 7a)

knighti n. sp., p. 110

6(1') Antennal socket below ventral margin of eye; eye

rounded in lateral view (figs. 1, 3 , 4). . . . ...... .
6' Antennal socket above ventral margin of eye, or with at

most only ventral portion of socket below eye; eye oval

or reniform (figs. 2, 5, 6) 9

7(6) Length of antennal segment II much greater than maximum

width of pronotum (almost 2X as great). . pacifica (Uhler), p. 72

7' Length of antennal segment II less than 1.25X the

maximum width of pronotum 8

8(7') Tibial hairs long, fulvous or white; length of antennal

segment I equal to width of vertex (ratio of vertex to

segment I 1:0.90 to 1-1 00) elongata Knight, p. 68

8' Tibial hairs short, black; length of antennal segment I

less than width of vertex (ratio of vertex to segment I

1:0.60 to 1.0 80 brachycera (Uhler), p 59

9(6') Distribution outside of California 10

9' Distribution in California and Baja California Norte (or in

woodlands of Maricopa, Pinal and Yavapai Counties, Arizona

and Washington County, Utah) 18

10(9') Dorsum with single type of hair; either sparsely distributed

fine short, suberect or appressed fuscous to golden hairs;

or moderately or densely distributed woolly sericeous,

recurved, longer golden hairs 11

10' Dorsum with two types of hair; mixture of moderately to

densely distributed fine short hairs and recurved (perhaps

woolly) sericeous hairs (sericeous hairs most noticeable

on clavus) 12

11'(10) Dorsum dull black with bronze luster, and moderately to

densely distributed, woolly sericeous recurved longer

golden hairs male, sericans (Stal), p. 78

11 Dorsum shining black with sparsely distributed fine,

short, suberect or appressed fuscous to golden hairs

fuscipubescens Knight, p. 151
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12(10') Ostiolar peritreme (except for fuscous extreme posterior

margin) and propleuron (except for very narrow fuscous

trim on ventral apex) black nigripes Knight, p. 116

12' Ostiolar peritreme and ventral one quarter of

propleuron ivory 13

13(12') Ventral surface of head and pleura variably marked with

testaceous or ochraceous; female venter light; distributed

in southwestern Oregon silvosa Bliven, p. 139

13' Ventral surface of head and pleura black with, at most,

light colored trim near coxae 14

14(13') Lateral margins of pronotum strongly concave; femora

with fuscous spots; distributed in southwestern Oregon

californica V.D., p. 83

14' Lateral margins of pronotum straight; femora without

fuscous spots 15

15(14') Anterior angle of pronotum rounded and indistinct in

dorsal view; female femora rufescent or extensively

testaceous; distribution restricted to Willamette Valley

in Oregon, not collected above 300 m. (1000 ft.) elevation

solani (Heid.), p. 104

15' Anterior angle of pronotum prominent and distinct in

dorsal view; female femora black or fuscous; distribution

widespread (including Willamette Valley, Oregon, but

usually collected above 300 m. (1000 ft.) elevation . .16

16(15') Pronotum shining black, with distinctly separated punctures;

calli prominent, polished; distribution practically restricted

to Oregon (collected in Modoc County, California and Skamania

County, Washington inurbana Bliven, p. 146

16' Pronotum shagreened, with confluent punctures; calli

weakly convex, asperate; distribution extensive outside

of Oregon 17

17(16) Width of vertex of males 0.45 to 0.59; females

macropterous serrata Bliven, p. 125

17' Width of vertex of males 0.68-0.75; females brachypterous.

shulli Knight, p. 119
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18(9') Dorsum covered with one type of hair; either sparsely

distributed minute appressed gray hair; or sparsely

distributed short, fine, suberect, testaceous,

fulvous or fuscous hairs; or densely distributed long,

white to golden hairs 19

18' Dorsum covered with two types of hair; mixture of

moderately or densely distributed short to long, suberect

to erect, light to black hairs and recurved (perhaps

woolly) sericeous hairs (sericeous hairs most noticeable

on clavus) 23

19(18) Dorsum dull black, with obvious bronze luster and sparsely

covered with minute appressed gray hairs. .castanipes V.D., p 133

19' Dorsum shining or polished black, without bronze luster

and minute appressed gray hairs 20

20(19') Pronotum with very faint, shallow punctures; dorsum

sparsely covered with short, fine suberect hairs ..... . 21

20' Pronotum with obvious deep punctures, or confluently

punctate, rugulose or rugose; dorsum with densely

distributed, long hairs 22

21(20) Antennal segment I and legs flavescent; basalar plate

shining black limata Bliven, p. 113

21' Antennal segment I and legs fuscous to black; basalar

plate ivory panda Bliven, p. 159

22(20') Width of vertex ranges from 0.56 to 0.64 in males, and

from 0.60 to 0.70 in females; ventral femoral hairs densely

distributed and erect; protibial hairs long and fulvous

. . . . ............. . . . . umbratica Bliven, p. 135

22' Width of vertex ranges from 0.40 to 0.50 in males, and

from 0.48 to 0.55 in females; ventral femoral hairs usually

sparsely distributed and suberect; protibial hairs usually

short and black mollipes V.D., p. 155

23(18') Cuneus with basal margin testaceous

cuneomaculata Blatchley, p. 93

23' Cuneus black 24
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24(23') Vestiture of apical portion of hemelytra moderately

or densely distributed long (projecting far above

sericeous hairs), erect, bristlelike fulvous to black

hairs and densely distributed woolly sericeous hairs 25

24' Vestiture of apical portion of hemelytra never with

long erect hairs that project far above sericeous

woolly hairs 26

25(24) Tibiae densely covered with long (longer than tibial

bristles) suberect fine white hairs . . . . . oreas Bliven, p. 97

25' Tibiae moderately covered with shorter (much less than

length of tibial bristles) suberect fuscous hairs

setosa V.D., p. 163

26(24') Ventral surface of head and pleura variable marked with

testaceous or ochraceous; female venter light

silvosa Bliven, p. 139

26' Ventral surface of head and pleura black with, at most

light colored trim near coxae 27

2 7 ( 2 6 ' ) Lateral margins of pronotum strongly concave. . 28

27' Lateral margins of pronotum straight, or at most, very

slightly concave 29

28(27) Femora with fuscous spots californica V.D., p. 83

28' Femora without fuscous spots .... . . . . . sita V.D., p. 89

29(27') Basalar plate with variable portion of posterior margin

ochraceous; median depression of head obvious - either

distinct longitudinal furrow or broad sunken area; female

femora with fuscous spots incomperta Bliven, p. 101

29' Basalar plate black; median depression of head shallow or

indistinct; femora without fuscous spots . . .30

30(20') Dorsal vestiture a mixture of densely distributed, long

hairs that are erect on head and pronotum and suberect

on hemelytra; and woolly sericeous hairs; occurs in Kern

County, California umbratica Bliven, p. 135

30' Dorsal vestiture a mixture of moderately distributed,

medium length, suberect hairs; and woolly sericeous

hairs; occurs widely outside of Kern County, California. . . . 31
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31(30') Anterior angle of pronotum rounded and indistinct in

dorsal view; female femora may be rufescent; distribution

widespread in California solani (Heid.), P. 104

31' Anterior angle of pronotum prominent and distinct in

dorsal view; female femora black or fuscous; distribution

in northern California 32

32(31) Pronotum shining black, with distinctly separated punctures;

calli prominent, polished inurbana Bliven, p. 146

32' Pronotum shagreened, with confluent punctures; calli

weakly convex, asperate serrata Bliven, p. 125
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Irbisia brachycera (Uhler)

Figures 4, 9a, 9b, 32, 55, 78, map 1

Rhopalotomus brachycerus Uhler, 1872:416; 1876:319.

Capsus brachycerus, Uhler 1886:19; Atkinson 1890:105; Cockerell

1893:363 (misspelled brachycorus).

Thyrillus brachycerus, Uhler 1894:267; Gillete and Baker 1895:39.

Irbisia brachycerus, Van Duzee 1916b:38 (in part); 1917a:325 (in part);

Parshley 1922:15; Carvalho 1959:104-105 (in part).

Irbisia arcuata Van Duzee, 1921:148-149, 151 (synonymy by Knight 1941:

79).

Irbisia paeta Van Duzee, 1921:150-151, 152 (NEW SYNONYMY).

Irbisia brachycera Knight, 1941:79; 1968:185; Haws 1978:100, 101, fig. 34;

Kelton 1980:85, map 24.

Irbisia vestifera Bliven, 1961:46-47; 1963:85, pl. 7, figs. 4, 4a

(NEW SYNONYMY).

Irbisia gorgoniensis Bliven, 1961:47-48; 1963:85, p1. 7, figs. 5, 5a

(NEW SYNONYMY).

Irbisia tejonica Bliven, 1961:48; 1963:85, pl. 7, figs. 6, 6a

(NEW SYNONYMY).

TYPES AND TYPE LOCALITY.

Described from a type series from Weld County, Colorado. In 1979,

R.C. Froeschner selected a female specimen, without legs or terminal

antennal segments, as -a syntype of I. brachycera (Uhler). This

specimen was the only specimen located from the original series; it

bears these labels: PR Uhler Collection; Thyrillus brachycerus

Weld Co. Uhler Col.; Thyrillus brachycerus Uhler Weld Co. Col. Det.

Uhler; Type No. 1129 USNM. The syntype is in the collection of the

United States National Museum, Washington, D.C. J.D. Lattin, Oregon

State University Systematic Laboratory, Corvallis, has examined the

syntype and determined that this specimen is not conspecific with a

specimen of I. serrata Bliven from Fort Collins, Larimer County,

Colorado. I have examined a specimen which is conspecific with the
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syntype. It is also from Ft. Collins and bears these labels: Ft.

Collins, Col. 6-17-99; Univ. of Kansas Lot 925; Det. H.H. Knight

19 Irbisia sp. This specimen is retained in the Snow Collection

of the University of Kansas, Lawrence. I have examined three speci-

mens (from KU) with labels that bear the Gillete and Baker numbering

system as do the Van Duzee I. arcuata paratypes - a male: "Colo" 1172;

Univ. of Kan., Lot 925, - a male: "Colo" 2112; same label, - a

female: Colo 2113; same label. When he synonymized I. arcuata,

Knight (1941) examined specimens collected by C.F. Baker which bore the

label "Colo" 1889. I have a pair of specimens before me which have

the same label and the following additional labels: - a female:

Irbisia arcuata Van Duzee, Det. H.H. Knight; Irbisia arcuata Van D.,

Det. Klstmv., and - a male: 928; Irbisia arcuata Van D., Det. Klstmv.

These specimens are in the collection of the University of Nebraska.

The type information for the junior synonyms follow in chronological

order: 1) I. arcuata V.D. - male holotype: Sunset, Colo., 7-19-1903,

8000 ft.; HOLOTYPE arcuata (red) CAS #802. Paratypes - a female:

Colo. 1569; PARATYPE arcuata (orange); - a female: Colo. 1564; same

labels. These types are in the California Academy of Sciences, San

Francisco. 2) I. paeta V.D. - male holotype: San Diego Co., 4-9-13

Cal., E.P. Van Duzee; HOLOTYPE paeta (red) CAS #807. A male paratype:

same data: PARATYPE paeta (orange); label with character notes and

male clasper sketch by Van Duzee. The type locality is Balboa Park,

San Diego. These types are at the California Academy of Sciences.

One male paratype mentioned in the original description was not found

with the other type specimens. 3) I. vestifera Bliven - male holotype:

Dinsmores, Humboldt Co., California, 19 May 1940. Allotype: same

locality, 16 June 1940. Seven paratypes: Dinsmores, and Van Duzen

Road, Trinity Co., California, May and June. 4) I. gorgoniensis Bliven,

the data is; male holotype: Beaumont, River Co., California, 13 May

1948. Allotype and two paratypes: same data. One paratype: Banning,

Riverside Co., California, 13 May 1948. 5) I. tejonica Bliven -

male holotype: Gorman, Los Angeles Co., California, 21 April 1941.

Allotype and 44 paratypes with the same data. All of the Bliven type

specimens were collected by Bliven and retained in his collection.

This material is currently unavailable for study.
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DIAGNOSIS.

Regardless of the type of vestiture, surface features of the

pronotum and size, all individuals of this species are readily

separated from the majority of the Irbisia species by their

"pedunculate" eye structure. Both I. pacifica and I. elongata

exhibit somewhat similar eye structure to I. brachycera. I. brachycera

may be segregated from these two species on the basis of antennal

characters: segment II does not exceed the width of the base of the

pronotum (as in I. pacifica) and segment I is much shorter than the

width of the vertex (in I. elongata, segment I is subequal).

DESCRIPTION.

Macropterous male. Length 4.90-5.90, width 1.85-2.30, shining

black, covered with a combination of short to long, white, sericeous,

appressed hairs and short to long, white, suberect to erect hairs.

HEAD: width across eyes 1.23-1.45, vertex 0.64-0.84, dorsal width

of eye 0.29-0.34; smooth or asperate; temporal areas distinct or

undifferentiated; basal carina weakly or strongly rounded, wide,

posteriorly arcuate mesad, always declivous to level of vertex;

median depression shallow; eyes small, roundish, slightly pedunculate;

posterior margin of head (including dorsal margin of eyes) straight

in dorsal view, distance from tylus to ventral margin of eye 0.70-

0.78, height of eye 0.41-0.43, maximum interocular width 0.88-1.05;

lora in some specimens with pale spot at base; antennal sockets below

ventral margin of eye. ROSTRUM: length 1.85-2.20, infuscated,

fulvous or pale, reaching metacoxae. ANTENNAE: black; I, length

0.48-0.75; II, 1.30-1.95; III, 0.63-1.05; IV, 0.86-0.98. PRONOTUM:

length 1.00-1.23; anterior width 0.88-1.03; maximum width 1.58-1.88;

trapezoidal, disk convex, rugulose, rugulopunctate or mostly punctate,

posterior margin nearly straight, lateral margins straight, or slightly

to strongly concave, broadly rounded at junction with propleura,

anterior angles blunt, evident but not prominent; calli barely produced,

confluent anteriorly, smooth or asperate. LEGS: black, darkly infus-

cated, castaneous or fulvous; tibiae always paler; coxae may be pale

apically on dark legged specimens, or dark basally on light legged



specimens; tarsi always black. VESTITURE: dorsum clothed with

sericeous, appressed, white hairs and/or longer, suberect or erect

white hairs; venter with long appressed or upright hairs.
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DESCRIPTION.

Macropterous female. More robust than male, but similar in color,

structure and vestiture. Length 4.90-6.20, width 2.21-2.78. HEAD: length

0.63-0.83, width across eyes 1.30-1.53, vertex 0.68-0.86, dorsal width of

eye 0.30-0.35, distance from tylus to ventral margin of eye 0.71-0.90,

height of eye 0.43-0.45, maximum interocular width 0.95-1.18. ROSTRUM:

length 2.10-2.35, reaching metacoxae. ANTENNAE: I, length 0.44-0.69; II,

1.20-1.83; III, 0.80-1.13, IV, 0.88-1.28. PRONOTUM: length 1.08-1.40,

anterior width 0.93-1.15, maximum width 1.65-2.08.

SPECIMENS ILLUSTRATED.

Head: California, Riverside Co. (UCR); claspers: Colorado,

Boulder Co. (WSU); vesica: California, Riverside Co. (UCR); female:

Colorado, Larimer Co. (TA&M).

TAXONOMIC CONSIDERATION.

I. brachycera (Uhler) is a morphologically variable-species with

a wide geographic distribution. The following external morphological

characters typify specimens from most of its range: vertex to

antennal segment I ratio, males 1:0.79 to 0.85, females 1:0.71 to 0.80;

pronotal surface rugulose, rugulopunctate or scabrous; dorsum covered

with a preponderance of slightly thickened, long, sericeous, white

hairs, which are upright and antrorse on the head, and dense, woolly

and appressed on the pronotum and hemelytra; leg color fulvous to

castaneous or darkly infuscate. This widespread form is the nominate

as I. brachycera (Uhler). (1872). A localized form from Trinity

County, California, with concave lateral pronotal margins was described

by Bliven (1961) as I. vestifica Bliven. Specimens within and south

of the Transverse Ranges in Kern, Los Angeles, Orange and Riverside

Counties as well as within the Peninsular Ranges of San Diego County,

California are of two forms. One form is similar to the previous

type in all characters except vestiture. It possesses a predominance
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of thin, long, upright, white hairs and is also thinly clothed with

shorter, appressed, sericeous white hairs; the legs tend to be quite

dark on most specimens. This form was described as I. tejonica by

Bliven (1961). The other southern Californian form is recognized by

the following set of characters: vertex to antennal segment I ratio,

males 1:0.71-0.75, females 1:0.64-0.67; pronotal surface punctate;

dorsum covered with a predominance of thin, long, upright, white

hairs which overlay sparse appressed, sericeous, white hairs; leg

color whitish testaceous to flavous. This form has received species

status twice as I. paeta Van Duzee (1921) and I. gorgoniensis Bliven

(1961).

I have synonymized all of the forms above with I. brachycera

(Uhler). This conclusion is based on all of the forms possessing

identical male and female genitalia, and the existence of several

populations with intermediate states of the previous characters.

But, where the typical form and the smaller pseta form are sympatric

they are apparently separated by different plant associations. In

San Diego County, California specimens of the typical form were

collected from isolated patches of California prairie and juniper-

pinyon woodland. In Riverside County, California specimens of the

form paeta were collected from chaparral and southern yellow pine

forests.

Collection dates for the majority of the specimens are from mid

May to late June. The earliest date is 10 February from Berkeley,

Alameda County, California; the latest is 1 October from Monarch

Pass, Gunnison County, Colorado. Specimens have been taken from sea

level to 3448 m. (11,312 ft.) elevation.

REMARKS.

This species has a wide distribution. The easternmost and

northernmost records are from Sioux City, Iowa and Medicine Hat,

Alberta respectively (Knight 1921). I have not verified the identi-

fication of the former. No specimens from the states of Washington

or New Mexico were located in the extensive material on hand. Although

the distribution of I. brachycera is great, encompassing eight
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ecoregional provinces (Bailey 1976), individuals of this species are

restricted to open woodland and chaparral situations. Within these

habitats, the occurrence of the active life stages of

the bug is correlated to the availability of winter and spring

moisture regenerating the cool season grass hosts.

Adult specimens were collected from the following grass hosts:

Agropyron cristatum (L.), A. spicatum (Pursh) Scribn. & Sm., Agropyron

sp., Avena fatua L., Bromus mollis L., B. rigidus Roth, B. rubens L.,

Bromus sp., Elymus triticoides Buckl., Festuca rubra L., Festuca sp.,

Hordeum marinum Huds., Hordeum sp., Secale cereale L., Sitanion hystrix

(Nutt.) J.G. Sm. and Triticum sp. Adult specimens were also collected

from the following non-grass plants: Artemisia tridentata Nutt.,

Balsamorhiza sagittata (Pursh) Nutt., Balsamorhiza sp., Ceanothus

integerrimus H.&A., Chrysothamus sp., Erigeron sp., Etiodictyon sp.,

Juglans californica Wats., Lasthenia sp., Lotus sp., Lupinus sp.,

Medicago sp., Phacelia sp., Pinus jeffreyi Grey. & Balf. in A. Murr.,

Platystemon californicus Berth., Salix sp., Salvia sp. and Sambucus

caerulea Raf. The majority of the plants in the latter list are probably

casual records. However, I have observed other Irbisia species feeding

on the flowers and young leaves of Lupinus species. Sambucus caerulea

is a verified oviposition site for several Irbisia species (E.J. Taylor,

personal communication).

Short economic reports of a descriptive nature (Vosler 1913, Child

1914, Essig 1915) mistakenly identified I. solani (Heid) as I. brachycera.

These errors were rectified by Essig (1926). The specimens upon which

these reports were based have been verified as I. solani (Heid) and

correctly labeled by myself. Haws (1978) notes that feeding damage

by I. brachycera and I. pacifica (Uhler) on Intermountain range

grasses is very similar to that of Labops hesperius Uhler. Cockerell

(1893) is the only citation for which I am unable to determine if

the specimens of concern are conspecific with I. brachycera. I do not

have specimens determined by the workers mentioned by Cockerell.

Both I. brachycera and I. serrata occur in Weld County, Colorado.
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SPECIMENS EXAMINED.

1,530 specimens were examined. The following selected localities

are for the typical form: CANADA: ALBERTA: Elkwater Pk.; Many-

berries Medicine Hat; Walsh. SASKATCHEWAN: Great Sand Hills; Val

Marie; Wood Mt. (all CNC). UNITED STATES: ARIZONA: Coconino Co.,

Bright Angel Pt. - Grand Canyon Nat. Pk. (USNM); Hualapai Indian

Rsv. (USU); Oakridge (USU). CALIFORNIA: Alameda Co., Berkeley (UCB).

Contra Costa Co., Byron (UCB); 4 mi S Pittsburg (OSU). El Dorado

Co., El Dorado (F&A); Pine Hill (UCD); 3 mi S Shingle Spgs. (F&A).

Fresno Co., 12 mi W Coalinga (UCB). Kern Co., Antelope Cyn. -

Tehachapi Mts. (UCR); 27 mi SE & 4 mi NE Bakersfield (OSU & UCR);

Cuyama (F&A); Edison (UCR); Lebec (UCB), Tejon Pass (UCB). Lassen

Co., 10 mi S Doyle (OSU); Hallelujah Jct. (UCD). L.A. Co., Browns

Flat (UCB); Claremont (LACM, UCB); Covina (F&A); Desert Spgs. (UCB);

Elizabeth Lk. Cyn. (LACM); Elys Park (LACM); Glendale (LACM); Little

Harbor-Sta. Catalina Is. (UCB); Lwr. Shake Cmpgd. - L.A. Nat. For.

(OSU); Mint Cyn. (CAS); Palmdale (CAS, UCR); Pine Cyn. Rd. - L.A.

Nat. For. (OSU); Sta. Monica Mts. (LACM); Solemint (CNC); Westwood

Hills (KU); Whittier (LACM). Mendocino Co., Bell Spgs. (UCB);

U.C. Hopland Exp. Sta. (CAS). Modoc Co., 7 mi NE Alturas (OSU);

Buck Crk. Rgr. Stn. (UCB); 10 mi S Canby (OSU); Rush Crk. (UCB); 20

mi NE Tulelake (AMNH). Monterey Co., 6 mi W Greenfield (UCB); 1 mi

S Jamesburg - Sta. Lucia Mts. (UCB). Orange Co., Arch Beach (CAS);

5 mi W Irvine (UCD); Newport (LACM); Salinas (USU); Orange (CAS);

San Clemente (UCR); 10 mi E San Juan Capistrano (AMNH). Riverside Co.,

Alberhill (UCR); Bautista Cyn. (UCR); Corona (UCB); 2 mi N Poppet

Flat (UCR); Riverside (LACM, UCB, UCR, USNM). Sacramento Co., Folsom

(F&A). San Benito Co., Mercy Hot Spgs. (UCD); 2 mi NE New Idria

(UCB); 10 mi S Pinnacles Jct. (UCB); Pinnacles Nat. Mon. (OSU).

San Bernardino Co., Cajon Pass (OSU); Colton (UCR); Highland (UCB,

UCR); 10 mi N Fontana (UCB); 4 mi E Mentone (AMNH); Ontario (USNM);

10 mi SW Redlands (UCD); Sta. Ana River (UID); Scissors Crossing -

Valle de San Felipe (UCR); SE Sunshine Smt. mp. 7.7 rt. 79 (OSU);

Palm Cyn. - Borrego Valley (LACM). San Joaquin Co., Lone Tree Cyn.

(F&A). S.L.O. Co., Cholane (CAS)_; Dune Lks. - 3 mi S Oceano (UCB);
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2 mi N Harmony (OSU); 10 mi E Morro Bay (OSU); San Luis Obispo

(OSU). Sta. Barbara Co., Figueroa Mt. (LACM); Oso Cmpgd. (UCD).

Sta. Clara Co., Los Gatos (F&A). Shasta Co., 8 mi W Harrison Gulch

Rgr. Stn. (OSU); Whiskeytown (UCD). Siskiyou Co., 2 mi SW Lava

Beds Nat. Mon. HQ (OSU). Solano Co., 11 mi S Dixon (UCD). Sutter

Co., Marysville Buttes (CAS). Tehama Co., 21 mi NW Red Bluff (USU).

Tulare Co., Fairview (UCB). Trinity Co., 9 mi E Forest Glen (OSU);

6 mi NE Hayfork (UCB); Indian Dick Rgr. Stn. (UCB). Ventura Co.,

Chuchupate Rgr. Stn. - Frazier Mt. (UCB); Grade Valley - 9 mi SW

Stauffer (UCB); Piru Crk. - Alamo Mt. (UCB); Wheller Spgs. (AMNH).

Yolo Co., Putah Cyn. (UCD). COLORADO: Albert Co., 0.5 mi W Bijou

Crk. (AMNH & JTP). Archuleta Co., 17 mi SE Pagosa Spgs. (TA&M).

Boulder Co., Boulder & 5 mi S (WSU & CNC); Sunset (CAS); Valmont

Butte - Boulder (CNC). Douglas Co., Chaffield St. Pk. (JTP); 1 mi

S Parker (JTP). El Paso Co., Colorado Spgs. (UWY). Gunnison Co.,

Monarch Pass (USNM). Jefferson Co., Golden (USNM). La Plata Co.,

Durango (USU); 9 mi E Mancos (TA&M). Larimer Co., Ft. Collins & 9

mi NW (KU & TA&M). Pueblo Co., 12 mi W Pueblo (JTP). Mishawauka

(KU). "Colo." (KU,UN). IDAHO: Bannock Co., Pocatello (USNM).

Camas Co., 16.5 mi N Fairfield (UID). Elmore Co., 31 mi W Hill City

(MSU); Mayfield (OSU). Gooding Co., Bliss (USNM); Hagerman (USNM).

Idaho Co., Grangeville (UID). Jerome Co., Jerome (UID); 4 & 10 mi

NE Hazelton (OSU & KU). Nez Perce Co., Lenore (UID). Oneida Co.,

Black Pine Cyn., Holbrook; Meadow Brook Crk., Rock Crk., Salyer Cow

Camp., Twin Spgs. (all USU). MONTANA: Cascade Co., Cascade (MSU);

Great Falls (USU); Vaughn (MSU). Stillwater Co Reedpoint (MSU).

Teton Co., Chouteau (MSU). Toole Co., Shelby (TA&M). Yellowstone

Co., Custer (MSU). NEBRASKA: Dawes Co., 10 mi E Chadron (OSU).

Sheridan Co., Hay Spgs. (UN). Sioux Co., War Bonnet Cyn. (UN).

NEVADA: Carson City (CAS). Douglas Co., Holbrook (UCD). Elko Co.,

Carlin (KU); 10 mi N Wells (UCB). Eureka Co., Roberts Mts. (UCR).

Lander Co., Big Crk. Cyn. (USNM). Lyon Co., 7 mi NW Wellington (F&A).

-Washoe Co., Reno (F&A, UCD, USNM). NORTH DAKOTA: Billings Co., 0.5

mi S Medora (UCB), Theodore Roosevelt Rch. (NDS). Bowman Co. (NDS).

Dunn Co., 5 mi W Killdeer (NDS). Grant Co. Carson (NDS). Mercer Co.
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(NDS). Morton Co., Mandan (NDS, SHF). Mountrail Co. (NDS). Sioux

Co. (NDS). OREGON: Deschutes Co., Bend (KU); Deschutes R. - nr.

Redmond (OSU); 2 mi & 3 mi NE Sisters (OSU). Harney Co., 12 mi E

Riley (CAS). Jefferson Co., 10 mi N Redmond (OSU); 2.5 mi N Warm

Spgs. (OSU). Klamath Co., 9 & 13 mi W Beatty (OSU), 4 mi E Bly

(OSU), 30 mi E Klamath Falls (OSU). Malheur Co., Jordan Valley (OSU),

3 mi S Vale (OSU). Marrow Co., 7.5 mi N Hardman (OSU). Wasco Co.,

10 mi N Warm Spgs. (OSDA). SOUTH DAKOTA: Jones Co., Capa (CAS &

SDSU). UTAH: Box Elder Co., Blue Crk. (UCD); Cedar Crk.; Cedar Hill;

Curlew Jct.; Kelton; Kelton Pass; Park Valley; 4 mi W & 17 mi SW

Snowville (all USU). Cache Co., Beaver Dam; Blacksmith Fork Cyn.;

Green Cyn.; Logan Cyn.; Paradise (all USU); Wellsville Cyn. (OSU).

Davis Co., Ogden (USU). Garfield Co., Ruby's Inn (USU). Grand Co.,

Moab (USNM). Iron Co., Cedar City (USU); Iron Mite Site (USU);

Kanarraville (USNM, USU); Summit (UCD, USU). Juab Co., Levan (UCD);

Mt. Nebo Loop (USU); Nephi (USNM). Kane Co., Alton (SHF, USNM, USU);

S Alton (SHF, TA&M); Glendale (USU); Glendale Mesa (USU); Johnson

Cyn. (USU); 20 mi N Kanab (BYU); Long Valley Jct. (SHF, USU); Mt.

Carmel (SHF, USNM). Millard Co., Cove Fort (USU); Fillmore (USNM,

USU); Fool Crk. Pass (USU); Meadow (UCD). Oak Crk. Cyn. (USU).

Morgan Co., Porterville (USU). Salt Lake Co., Dry Cyn. S.L.C. (USU);

Granite (USU); Lake Pt. (USU); Salt Lake City (USNM). San Juan Co.,

Pack Crk. - La Sal Mts. (USU); Monticello (USNM, USU); 11 mi SE

Monticello (TA&M). Sanpete Co., Flat Cyn. (USU); Fountain Green (USU).

Sevier Co., Cove Mt. (USU); Monroe Mt. (USU); Tooele Co., Johnson Pass

(BYU, CAS). Utah Co., Blackett's Pasture (USU); Lehi (ASU); Payson

(ASU); Pleasant Grove (USU); Provo (USU); Rock Cyn. (BYU); Spring

Lake (USU). Washington Co., Grass Valley/ New Harmony/ Pine Valley

(all USU). Copper Mts. - Tecoma Rng. (BYU). WYOMING: Converse Co.,

Glenrock (UWY). Goshen Co. (UWY). Laramie Co, High Plains Rsrh.

Stn. - E Cheyenne (UWY). Niobrara Co., Lusk (UWY); Manville (UWY);

Weston Co., 1 mi N Newcastle (OSU).

The following selected localities are for the small "paeta" form

of I. brachycera. CALIFORNIA: Riverside Co., Banning Hts. (UCR);

de Cuir Ranch - Beaumont (UCR); 8 mi N Deep Crk. & Horsethief Crk.
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(UCR); Dutch Flat - San Jacinto Mts. (CAS); Hemet Res. - San Jacinto

Mts. (CAS, UCB); Herkey Crk. - San Jacinto Mts. (UCB); Idyllwild

(AMNH, CAS, UCB); Keen Cmp. - San Jacinto Mts. (LACM, UCB, UCD);

Pinon Flat - San Jacinto Mts. (UCB). San Bernardino Co., Running

Spgs. - San Bernardino Mts. (UCB); Yucaipa (UCR, USNM). San Diego

Co., Anza-Borrego Desert St. Pk. (TA&M); Banner Grade (ASU); Couser

Cyn. (UCR); Del Mar (ASU); El Cajon (CAS); 3 mi SE El Cajon (UCB);

Green Valley Mdw. - Cuyamaca St. Pk. (UCB); Julian (SDNM, UCR);

Kitchen Crk. - Laguna Mts. (SDNM); Laguna Mts. (KU); Lakeside (USNM);

La Mesa (USNM); Miramar (UCB); Mission Gorge (ASU, UCB, UID);

Monument Pk. - Laguna Mts. (SDNM); Mt. Palomar (UCB); Pala (UCB, USNM);

Pine Valley (CAS, SDNM); Ramona (CAS); San Diego (CAS); 1.3 mi S

San Felipe (OSU); 9.3 mi NW Sissors Crossing (OSU); Warner Spgs.

(SDNM); Viejas Crk. (UCB).

Irbisia elongata Knight

Figures 10a, 106, 33, 56, 79, map 5

Irbisia elongata Knight, 1941:77-78; 1968:185; Carvalho 1959:105;

Kelton 1980:85, map 24, 86.

Irbisia retrusa Bliven, 1963:71-72, 85 pl. 7, figs. 9, 9a (NEW

SYNONYMY).

TYPES AND TYPE LOCALITY.

Male holotype: Sundance, Crook Co,, Wyoming, 30 July 1927,

H.H. Knight. Allotype and a female paratype, same data. These

types are likely to be retained in Knight collection at the United

States National Museum, Washington, D.C. Of the remaining eleven

male and 15 female paratypes mentioned in the original description,

I have examined the following - (pair): Wen. 'Wenatchee] Mts., Wn.,

July 9, 1930, F.P. Dean; PARATYPE Irbisia elongata Knight, retained

at the M.L. Bean Life Science Museum, Brigham Young University,

Provo, Utah. - (female): same data; same paratype label, and



69

- (male): Mt. Adams, Wn., Aug. 3, 1930, A.R. Rolfs; same paratype

label, both are retained in the J.C. Schaffner Collection, Texas

A&M University, College Station.

The junior synonym was described from a single specimen. Male

holotype: Dinsmores, Humboldt Co., California, 9 June 1940, B.P.

Bliven. It is currently unavailable for study. The original descrip-

tion of I. retrusa Bliven matches the habitus of I. elongata with two

exceptions; the apical two-thirds of the first antennal segment is

orange. This is a condition I have not observed in a male specimen;

only the apex is lighter on some specimens.

DIAGNOSIS.

Individuals of this species may be distinguished from most of

the other species of Irbisia by the strongly pedunculate eyes, antennal

sockets below the ventral margin of eye and long and narrow body form.

I. elongata differs from I. pacifica and I. brachycera in antennal

structure. The length of segment II is subequal to the width of the

pronotum (much greater in I. pacifica), and the vertex to segment I

ratio is 1:0.96 to 1.04 (1:0.64 to 0.85 in I. brachycera). The ratios

of the distance between the tylus and the ventral margin of the eye

to the height of the eye are also different from I. brachycera. The

ratio for I. brachycera is greater than 1:0.50; ratio for I. elongata

is equal to or less than 1:0.50.

DESCRIPTION.

Macropterous male. Length 5.20-5.90, width 1.70-2.00, black,

shining, predominately clothed with thin, white, woolly sericeous

hairs. HEAD: width across eyes 1.18-1.31, vertex 0.68-0.75; dorsal

width of eye 0.27-0.29; asperate; temporal areas smooth and glaborous;

basal carina indistinct, posteriorly arcuate mesad; median depression

broad and shallow; eyes small, roundish, pedunculate, posterolateral

margin slightly arcuate anteriorly in dorsal view; distance from

tylus to ventral margin of eye 0.76-0.80, height of eye 0.39-0.40,

maximum interocular width 0.88-0.90, lora with pale spot at base;

antennal sockets below ventral margins of eyes. ROSTRUM: length
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1.98-2.13, testaceous, with dark infuscations (especially last two

segments), surpasses mesocoxae, may reach apices of metacoxae.

ANTENNAE: fuscous; I, length 0.73-0.80; short light hairs, black,

apical half may be light; II, 1.71-1.94; III, 1.05-1.20; IV,

0.90-1.08. PRONOTUM: length 1.08-1.25; anterior width 0.85-0.96;

maximum width 1.58-1.75; somewhat conical, disk convex, rugulopunc-

tate, posterior margin straight, lateral margins slightly concave,

very broadly rounded at junction with propleura, anterior angles

blunt, inconspicuous, sulcate dorsad of coxal cleft, in lateral

view; calli barely produced, confluent anteriorly, with short

transverse depression anteriorly, asperate. LEGS: whitish

testaceous to flavous with black markings; procoxae black basally,

meso- and metacoxae black in middle; femora black basally, terminating

in a series of fuscous or black spots; tibia black on base and apex;

tarsi black. VESTITURE: dorsum clothed with erect, long, white,

shining hairs, intermixed with sericeous, recurved hairs; hairs on

head antrorse, woolly on anterior portion of pronotum, somewhat

appressed on remainder of dorsum; venter with dense, shining white

hairs.

DESCRIPTION.

Macropterous female. Slightly more robust than male, but similar

in structure and vestiture; coxae and xyphus with more extensive white

coloration. Length 5.50-6.25, width 2.08-2.40. HEAD: width across

eyes 1.25-1.38, vertex 0.70-0.82, dorsal width of eye 0.28-0.30,

distance from tylus to ventral margin of eye 0.80-0.88, height of eye

0.38-0.41, maximum interocular width 0.91-1.00. ROSTRUM; length

2.06-2.25, barely surpassing mesocoxae. ANTENNA: I, length 0.75-0.80;

II, 1.98-2.18; III, 1.13-1.30; IV, 1.03-1.92 (a population from

Grant Co., Oregon contains several specimens with smaller lengths;

I, 0.68; II, 1.66; III, 1.08; IV, 0.95). PRONOTUM: length 1.06-1.25,

anterior width 0.95-1.08, maximum width 1.60-1.92.
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SPECIMENS ILLUSTRATED.

Male: Washington, Chelan Co. (BYU); female: Montana, Broadwater

Co. (MSU).

REMARKS.

This species has a northern and montane distribution extending

from approximately 41° to 52°30' north latitude between 1219 to 2438

m. (4000 to 8000 ft.) elevation. In British Columbia, specimens

were collected from the interior plateau and Fraser basin within

the northern prolongation of the Palouse Prairie. Grassland and

sagebrush steppe vegetation, which border woodland situations, char-

acterize the floristic associations of the rest of the range of

I. elongata. I have collected adult specimens from two grass hosts:

Agropyron desertorum (Fisch.) Schult. and Stipa thurberiana Piper.

Collection dates are from 12 May to 3 August.

SPECIMENS EXAMINED.

134 specimens were examined from the following localities:

CANADA: ALBERTA: Lethbridge (CNC). BRITISH COLUMBIA: Chase (UBC);

Chilcotin (UCB); Kamloops (UBC); Lac du Bois-Kamloops (UBC); nr.

Lytton (UBC); Pavilion Lk. (CNC); Soda Crk. (UBC); Vaseaux Lk. &

White Lk.-Oliver (CNC). UNITED STATES: CALIFORNIA: Modoc Co.,

Rush Crk. - 9 mi NE Adin (UCB). COLORADO: Eagle Co., Muddy Pass

Rd. (JTP). IDAHO: Bonner Co., 4 mi S Elmira (UID); Big Smokey Grd.

Stn. (UID). Kootenai Co., Farragut St. Pk. (UID). Lemhi Co., 14.4

mi N Cobalt (UID). Oneida Co., Black Pine Cyn. (USU). MONTANA:

Broadwater Co., Winston (MSU). Fergus Co., 2 mi SW & 6 mi N Lewiston

(MSU); Moulton (MSU). Gallatin Co., Bozeman (MSU); Springhill (MSU).

Glacier Co., 7 mi NW Kiowa (CAS). Judith Basin Co., SW Utica (MSU).

Teton Co., 25 mi W Chauteau (MSU). Wheatland Co., 8 mi N Harlowton

(MSU). NEVADA: Elko Co., E slope Spruce Mt. (UCB). OREGON: Baker

Co., 30 mi NE Baker (OSU); Haight Rch. - Halfway (OSU); 6.5 mi E

Richland (OSU). Crook Co., 5.6 mi NE rt. 26 - Ochoco Crk. (OSU);

20 mi E prineville (OSU); Ochoco Nat. For. (T14S-R18E-S11) (OSU).

Grant Co., 13 mi S Dale (OSU); 11 mi N Seneca (OSU). Wallowa Co.,



72

Lone Spg. - 32 mi N Joseph (OSU). Wheeler Co., 4.5 mi S Mitchell

(AMNH, OSU). UTAH: Box Elder Co., Bothwell (USU). Cache Co.,

Blacksmith Fork (OSU); East Cyn. (USU); Green Cyn. (USU); Logan Cyn.

(USU); Ricks' Spg. - Logan Cyn. (USU). Rich Co., Bear Lk. lookout -

Smt. Logan Cyn. (USU). WASHINGTON: Adams Co., 13 mi S Ritzville

(OSU). Grant Co., 7 mi NE Coulee City (OSU). Whitman Co., Colton

(WSU). WYOMING: Park Co., Lake Crk. Cmpgd. - 13 mi S Cooke City,

Montana (AMNH). Sheridan Co., Sheridan (SHF, UWY).

Irbisia pacifica (Uhler)

Figures 1, 3, 7, 11a, 11b, 34, 57, 80, map 2

Rhopalotomus pacificus Uhler, 1872a:471; 1872b:415; 1876:319.

Capsus pacificus, Uhler 1886:19; Atkinson 1890:105.

Thyrillus pacificus, Uhler 1894:267; Gillete & Baker 1895:39; Essig

1915:215; 1927:361-362; Van Duzee 1916b:38; 1917a:325; 1917b:264;

Downes 1927:12; Slater 1950:36, 71, pl. 2, figs. 20, 21, 75, pl. 4,

fig. 9; Knowlton 1951:74-75.

Irbisia pacificus, Van Duzee 1914:24; Carvalho 1959:105; Kelton 1959:

18, fig. 28.

Irbisia pacifica, Knight 1968:185; Haws 1978:100, fig. 33.

TYPE AND TYPE LOCALITY.

Male holotype: type P.R. Uhler Collection; Thyrillus pacificus

Uhler Snake Riv. Idaho; Thyrillus pacificus Uhler Snake Riv. Idaho

Det. Uhler. This specimen was examined by J.D. Lattin, Oregon State

University Systematic Entomology Laboratory, Corvallis, at the

United States National Museum, Washington, D.C. He designated as

a homotype - male: 3.5 mi SE Basin, IDA; Cassia Co., VI-21-1965;

R.L. Westcott, L.S. Hawkins, Jr. Collectors; UID; I. pacifica (Uhler)

Det. by M. Schwartz 1979; Homotype J.D. Lattin 1979. This specimen

is in the collection at OSU. Six additional specimens (two male,

four female) at the USNM bear these labels: Snake River, Idaho, 1871

or Snake Riv. Idaho; C. Thomas Coll. 1871. These specimens may have
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been examined by Uhler when Thyrillus Irbisiaj pacificus was described;

I have examined them.

DIAGNOSIS.

I. pacifica is separated from all other species in the genus

by its: strongly pedunculate eyes, which project above the basal

carina, elongated head structure (the range of the distance between

tylus and ventral margin of eye to height of eye ratio is, for

males 1:0.33 to 1:0.58, and for females 1:0.37 to 1:0.49; the range for

I. elongate is males 1:0.48 to 1:0.53 and females 1:0.48 to 1:0.50),

very long antenna II which is much longer than the width of pronotum,

wide collar and somewhat fine, transversely rugulose pronotal surface.

DESCRIPTION.

Macropterous male. Length 5.75-8.20, width 2.20-3.10, black,

shagreened, densely clothed with appressed, recurved, white sericeous

hairs. HEAD: width across eyes 1.28-1.54, vertex 0.64-0.79, dorsal

width of eye 0.30-0.38; triangular, but very elongated below eyes,

shagreened and asperate; temporal areas asperate and glaborous;

median depression indistinct beneath vestiture, a short longitudinal

furrow; basal carina very broadly rounded and declivous, barely

projecting above collum, arcuate posteriorly; eyes pedunculate,

projecting above basal carina in lateral view; posterior margin of

head is straight in dorsal view; distance from tylus to ventral margin

of eye 0.85-1.13, height of eye 0.41-0.50, maximum interocular width

0.88-1.10; apical half of clypeus and clypeal-jugal-loral sutures may

be fulvous or rufescent; antennal sockets below of ventral margin of

eyes. ROSTRUM: length 2.33-2.75, fulvous or rufescent, apex fuscous

or black, reaching apices of mesocoxae, may attain apices of metacoxae.

ANTENNAE: black; I, length 0.79-1.13, may be extensively rufescent;

II, 2.20-3.35; III, 1.21-1.50; IV, 1.20-1.55. PRONOTUM: length

0.91-1.25, anterior width 0.93-1.18, posterior width 1.50-2.10,

subconical, broadly convex, somewhat flattened, transversely rugulose,

posterior margin straight, lateral margins slightly to mostly concave
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broadly rounded in dorsal view, slightly to obviously sulcate dorsad

of coxal cleft in lateral view; collar wide; calli convex, rugulose,

confluent anteriorly, broadly reaching anterolateral margin of

pronotum, episterum may have a fulvous spot. LEGS: testaceous,

fulvous or in some specimens rufescent; coxae fuscous preapically;

trochanter with fuscous spot; femora variously streaked and spotted

with fuscous; apices and knees of tibiae and tarsi black. VESTITURE:

dorsum densely covered with appressed, recurved, white sericeous

hairs; eyes with sparse pubescence between facets; venter moderately

covered with short white hairs, longer on midline.

DESCRIPTION.

Macropterous female. Similar in structure, color and vestiture,

but with robust stature; hemelytra is strongly arcuate laterally. Length

6.20-8.20, width 2.63-3.20. HEAD: width across eyes 1.38-1.56,

vertex 0.70-0.85, dorsal width of eye 0.29-0.34, distance from

tylus to ventral margin of eye 0.93-1.15, height of eye 0.41-0.50,

maximum interocular width 0.98-1.18. ROSTRUM: length 2.30-2.85

reaching apices of mesocoxae, may attain apices of metacoxae.

ANTENNAE: I, length 0.80-1.08; II, 2.50-3.13; III, 1.30-1.58;

IV, 1.28-1.55. PRONOTUM: length 0.95-1.29, anterior width 0.98-1.28,

maximum width 1.69-2.06.

REMARKS.

Irbisia pacifica has the widest distributional range of any

species in the genus. It occurs at low to moderate elevations. The

known northern limit of the distribution is 50 °15' north latitude

at Vernon, British Columbia, and the known southern limit is 32°45'

north latitude at Lakeside, San Diego County, California. The

easternmost specimen was collected from Laramie County, Wyoming;

this species is extensively distributed in California. The majority

of the distributional range is occupied by the sagebrush steppe

vegetational association. In British Columbia, Idaho, Oregon and

Washington the Palouse grassland associations (fescue-wheatgrass

and wheatgrass-bluegrass) provide the northernmost habitat. The
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grassland associations of the eastern portion of the range in Montana

and Wyoming are foothills prairie (Agropyron - Festuca - Stipa) and

grama - needlegrass - wheatgrass respectively. Within the Rocky Mountain

forest ecoregion of Colorado and Utah, the juniper - pinyon woodland

and mountain mahogany - oak scrub vegetational associations provide

I. pacifica habitats at slightly higher elevations.

Oregon, in addition to the previous habitats, possesses ponderosa

shrub forest, on the east side of the Cascade Range and oak woodlands

on the west side in which this species is found. Two apparently

isolated populations of I. pacifica are known from the Willamette

Valley of this state. In California, excluding the Mojave Desert,

all the ecoregions have yielded specimens of this species of Irbisia

The vegetational associations occupied are: northern yellow pine

forest, yellow pine - shrub forest, Oregon oak forest, mixed ever

green forest, blue oak - digger pine forest, southern oak forest,

chaparral, valley oak, savanna and California prairie.

I. pacifica has been collected in adult and immature stages on

these grass hosts: Agropyron desertorm (Fisch.) Schult., A. repens

(L.) Beauv., A. smithii Rydb., A. spicatum (Pursh) Scribn. & Sm.,

A. trichophorum (Link) Richt., Avena sp., Bromus mollis L., Bromus

sp., Elymus cinereus Scribn. & Merr., E. condensatus Presl., E.

triticoides Buckl., Festuca rubra L., and Hordeum sp. Adult specimens

have also been taken from these non-graminoid plants: Amsinckia sp.,

Cirsium cymosum (Greene) J.T. Howell, Medicago sativa L., Ranunculus

sp., Rhamnus sp., Rubus sp. and Wyethia sp. The altitudinal range

is from 168 to 2377 m. (550 to 6,750 ft.) elevation. The dates of

occurrence are from 14 March to 11 August.

A single male specimen is known from Carnation, King County,

Washington. I have not collected material from this area, but would

expect that the specimen (barring a labeling error) was. taken from

a roadside, hedgerow or south facing hill situation.

This species is often pestiferous on forage grasses in the

Intermountain states (Knowlton 1951, Haws 1978).

Little variation in characters used to separate this species

from other species in the genus was noticed in this study. Both
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male and female genitalic structures were uniform regardless of

the collection locality of the specimens.

SPECIMENS EXAMINED.

3,412 specimens were examined from the following localities:

CANADA: BRITISH COLUMBIA: 5 mi E Christina Lk. (UBC); Hedley

(UBD); Okanagan Falls (CNC); Oliver (CNC); Osayoos (CNC); Princeton

(UBC); Summerland (CNC); Vernon (CAS, UBC). UNITED STATES:

CALIFORNIA: Alameda Co. (2 localities). Alpine Co. (2). Amador Co

(2). Butte Co. (4). Calaveras Co., Angels Cmp. (CAS). Colusa Co.,

Ramsey Cyn. (UCD). Contra Costa Co. (6). El Dorado Co. (5). Fresno

Co. (4). Inyo Co., 7 mi N Parcher's Cmp. (CAS). Kern Co. (7).

Lake Co. (1). Lassen Co. (8). Los Angeles Co. (6). Madera Co. (4).

Mariposa Co., Mariposa (UID). Mendocino Co. (7). Modoc Co. (8).

Mono Co. (4). Monterey Co. (7). Napa Co. (6). Nevada Co. (3).

Orange Co. (2). Placer Co. (6). Plumas Co. (5). Riverside Co. (9).

Sacramento Co. (5). San Benito Co. (5). San Bernardino Co. (2).

San Diego Co. (14). San Francisco Co., Laguno Puerco (UCB). San

Joaquin Co. (3). S.L.O. Co. (6). Sta. Barbara Co. (2). Sta. Clara Co.

(5). Shasta Co. (4). Sierra Co. (3). Siskiyou Co. (5). Solano Co.

(2). Sonoma Co. (3). Stanislaus Co. (2). Tehema Co. (2). Trinity

Co. (6). Tulare Co. (5). Tuolumne Co. (2). Ventura Co. (2). Yolo

Co. (6). Yuba Co. (1). Most specimens are retained at CAS, F&A,

OSU, UCB, UCD and UCR. COLORADO: Chaffee Co., Buena Vista (CNC).

Eagle Co., State Bridge (CNC). Mesa Co., De Beque Cyn. (JTP).

Moffat Co., Lay (CU); Maybell (KU). IDAHO: Ada Co. (5). Adams Co.

(1). Bannock Co. (1). Bingham Co. (1). Bosie Co. (2). Butte Co.

(1). Camas Co. (1). Canyon Co. (1). Caribou Co. (1). Cassia Co.

(6). Clearwater Co. (1). Elmore Co. (2). Franklin Co. (4). Fremont

Co. (1). Idaho Co. (1). Jerome Co. (1). Latah Co. (7). Lincoln Co.

(3). Madison Co. (1). Nez Perce Co. (13). Oneida Co. (16).

Owyhee Co. (4). Payette Co. (1). Twin Falls Co. (5). Washington Co.

(4). Most specimens are retained at UID, USU and WSU. MONTANA:

Gallatin Co., Bozeman (MSU). Jefferson Co., "Jefferson Co." (MSU).
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Madison Co., Montana Expt. Stn. (MSU). Missoula Co., Missoula (CAS);

Montana Expt. Stn. (MSU). Sweet Grass Co., Big Timber (MSU).

Treasure Co., Hysham (MSU). Yellowstone Co., Huntley (MSU). Beaver

Crk. (KU). "Montana 46a" (USNM). NEVADA: Carson City, Carson City

(CAS); "Ormsby Co." (CAS). Douglas Co., W Minden - Hwy 19 (UCR).

Elko Co., Carlin & 5, 10 mi W (KU, UCD); Lamorille Cyn. (UCD); Wells

(USU). Eureka Co., Dumphy (UCD); Humboldt R. - 23 mi W Carlin (UCB);

Red House Rch. (UCD). Humboldt Co., Paradise Valley (UCD). Lander Co.,

Austin (KU). Washoe Co., Reno (USNM); Sparks (CAS); Verdi, & 6 mi E

(UCB, UCD, UCR). White Pine Co., Conners Pass (UCD); Ely, & 10 mi

S (KU & UCD); 17.5 mi N Hwy. 50 - Steptoe Crk. Rd. (OSU). OREGON:

Baker Co. (3). Benton Co., Corvallis - Willamette Pk. (OSU). Deschutes

Co. (3). Grant Co. (4). Harney Co. (7). Hood River Co., Viente

St. Pk. (OSU). Jackson Co. (5). Jefferson Co., 2.5 mi NW Warm Spgs.

(OSU). Josephine Co., 7 mi S Grants Pass (OSU). Klamath Co. (13).

Lake Co. (10). Linn Co., Lost Prairie Cmpgd. (OSU). Malheur Co. (7).

Sherman Co. (4). Umatilla Co. (3). Union Co. (8). Wallowa Co. (4).

Wasco Co. (3). Wheeler Co. (3). Yamhill Co., 6 mi E McMinnville -

Willamette R. (OSU). Most specimens are retained at OSU. UTAH:

Beaver Co. (1). Box Elder Co. (14). Cache Co. (18). Davis Co. (3).

Iron Co. (2). Juab Co. (2). Kane Co., Long Valley (USNM, USU).

Millard Co. (1). Rich Co. (1). Salt Lake Co. (2). Sanpete Co. (6).

Sevier Co. (2). Tooele Co. (4). Uintah Co. (1). Utah Co. (2).

Wasatch Co. (1). Washington Co., Pinto (USNM). Weber Co. (3). Most

specimens are retained at USU. WASHINGTON: Adams Co. (1). Asotin

Co. (3). Benton Co. (2). Garfield Co. (2). Grant Co. (3). King Co.,

Carnation (OSU). Kittitas Co. (1). Klickitat Co. (1). Lincoln Co.

(1). Okanogan Co. (2). Skamania Co. (1). Spokane Co. (2). Walla

Walla Co. (4). Whitman Co. (7). Yakima Co. (5). Most of the speci-

mens are retained at WSU. WYOMING: Albany Co., 23 mi NE Basler (KU).

Laramie Co., 40 mi NE Laramie (KU). Park Co., 27 mi W Cody (KU).

Platte Co., Wheatland (UWY).
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Irbisia sericans (Stal)

Figures 7b, 12a, 12b, 35, 58, 81, map 9

Leptomerocoris sericans Stal, 1858:188; Walker 1873:144.

Irbisia sericans, Reuter 1875:548; 1879:58; 1896:12-13, pl. 1, figs.

4a, 4b; Sahlberg 1885:68; Bergroth 1885:270; Atkinson 1890:125;

McAtee 1899:341; 1923:145; Heidemann 1900:504; Breddin 1902:540;

Kirkaldy 1906:142; Oshanin 1910:760; Van Duzee 1916b:38; 1917a:

325; 1921a:145, 146, 151; 1921b:193; Knight 1921:110; Kiritshenko

1926:16, pl. 1, fig. 2; Essig 1926:361; Downes 1927:12; Lindberg

1927:22; Slater 1950:36, 71, pl. 2, figs. 16, 17, pg. 75, pl. 4,

fig. 7; Carvaiho 1952:89; 1959:105-106; Kelton 1959:18, 60, fig.

27a-c; MacKendrick and Bleicher 1980:15-18, figs. 1-4.

TYPES AND TYPE LOCALITY.

This species was described from a pair of specimens from Sitka,

on Baranof Island, Alaska. These are specimens of the macropterous

form. I have not examined the holotype but have before me a pair

of topotypic specimens collected during the Harriman Alaska

Expedition of 1899 by T. Kincaid. These specimens are retained in

the collection of the United States National Museum, Washington, D.C.

The Stal types are likely to be in the collection of the Natur-

historiska Riksmuseet, Stockholm, Sweden.

DIAGNOSIS.

I. sericans, I. californica V.D. and I. sita V.D. can be

separated from the remainder of the species of Irbisia on the basis

of the structure of the male genitalia. These species are distin-

guished by the left clasper which is large, with a prominent sensory

lobe which projects above the surface of the arm, abruptly angled,

without tubercles on the outer surface, with a long preapically

constricted shaft, and abruptly truncated apex. I. sericans is

allopatric with the other species, occurring as far south as Eugene,
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Lane County, Oregon. I. sericans can be separated from the allied

species by its dull bronze luster, trapezoidal pronotum, with

straight lateral margins, and transversely rugose disk; black

femora; densely distributed, shining, woolly, recurved vestiture;

series of minute spicules on the sclerotized process of the male

vesica.

DESCRIPTION - LARGE FORM.

Macropterous male. Length 5.85-6.50, width 2.40-2.60, dull

black with shagreened luster, covered with shining golden, pale

yellow or white hairs. HEAD: length 0.63-0.70, width across eyes

1.23-1.41, vertex 0.55-0.68, dorsal width of eye 0.38; shagreened,

impunctate; basal carina moderately developed, narrowly rounded in

cross section, and slightly posteriorly arcuate mesad; temporal

areas distinct, glaborous, with transverse sulcus on posterior

margin; distance from tylus to ventral margin of eye 0.68-0.74,

height of eye 0.54, interocular width maximum 0.88-0.95. ROSTRUM:

length 2.09-2.23, black, reaching beyond apices of mesocoxae approach-

ing but not attaining metacoxae. ANTENNAE: black; I, length 0.73-

0.93; II, 1.85-2.23; III, 1.08-1.40; IV, 1.38-1.50. PRONOTUM: length

0.93-1.15; anterior width 0.93-1.08; maximum width 1.73-1.96; disk

strongly convex, transversely rugose without distinct punctures,

posterior margin broadly concave medially, lateral margin broadly

concave in dorsal view, rounded at junction with propleura; calli

slightly convex, confluent anteriorly, asperate; anterior angles not

greatly produced, but evident in dorsal and lateral view. VESTITURE:

with densely distributed suberect, fine golden hairs; hairs mostly

woolly on pronotal disk; venter with shining golden hairs. LEGS:

black; tibiae fulvous with bases and apices black.

DESCRIPTION.

Brachypterous female. More robust than male, but very similar

in color, structure and vestiture. Length 5.20-6.20, width 2.60-

3.15. HEAD: length 0.63-0.88, width across eyes 1.33-1.53, vertex

0.65-0.73, dorsal width of eye 0.39, distance from tylus to ventral
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margin of eye 0.75-0.88, height of eye 0.51-0.60; maximum interocular

width 0.95-1.05. ROSTRUM: length 2.20-2.41, fulvous, barely reach-

ing apices of metacoxae. ANTENNAE: I, 0.70-0.93; II, 1.80-2.40;

III, 1.05-1.53; IV, 1.30-1.80. PRONOTUM: length 0.90-1.11,

anterior width 1.05-1.23, maximum width 1.73-1.00, membrane reduced,

extending very slightly beyond cuneus, cells developed, apex of

abdomen exposed.

DESCRIPTION - Small Form.

Brachypterous male. Measurements are less than or equal to the

diminutive values of the male large form, but very similar in

color, structure and vestiture. Length 4.70-5.00, width 2.20-2.30.

HEAD: length 0.64-0.70, width across eyes 1.19-1.28, vertex 0.55-

0.58, dorsal width of eye 0.34, distance from tylus to ventral margin

of eye 0.63-0.68, height of eye 0.50, maximum interocular width 0.85.

ROSTRUM: length 1.95-2.05, black, barely reaching apices of metacoxae.

ANTENNAE: I, 0.63-0.70; II, 1.65-1.78; III, 0.90-0.93; IV, 0.95.

PRONOTUM: length 0.83-0.88, anterior width 0.88, maximum width 1.51.

Membrane reduced, extending slightly beyond cuneus, cells developed,

apex of abdomen exposed.

DESCRIPTION.

Brachypterous female. Measurements are less than or equal to

the diminutive values of the female of the large form, but very

similar in color, structure and vestiture. Length 4.80-5.55, width

2.43-2.63. HEAD: length 0.60-0.70, width across eyes 1.25-1.28,

vertex 0.60-0.68, dorsal width of eye 0.30-0.35; distance from tylus

to ventral margin of eye 0.70, height of eye 0.50-0.53, maximum

interocular width 0.93-0.95. ROSTRUM: length 1.98-2.18, infuscated

fulvous, reaching or surpassing apices of metacoxae. ANTENNAE: I,

0.65; II, 1.60-1.63; III, 0.85-0.88; IV, 1.00. PRONOTUM: length

0.80-0.91; anterior width 0.95, maximum width 1.63-1.65.
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SPECIMENS ILLUSTRATED.

Male: Alaska, Homer (OSU); female: Wrangell (CAS).

REMARKS.

The combined distribution of both forms of X. sericans is

strictly humid coastal Vancouveran. The Kamchatka Peninsula and

Commander Islands of the Soviet Union delimit the western boundary

of this species (and the genus). Hood River and Eugene, Oregon

are the eastern and southern boundary of the known distribution

respectively. Adult and immature specimens were collected from

these hosts: Bromus carinatus H.&A., B. mollis L., B, rigidus Roth,

Calamagrostis canadensis (Michr.) Beauv., Festuca arundinacea Schreb.,

F. rubra L., Holcus lanatus L. and Poa pratensis L. The only quali-

tative study concerning utilization of grasses by this genus focuses

on I. sericans and C. canadensis (McKendrick and Bleicher 1980).

Preliminary results indicate that the individual grass blades with

the greatest feeding damage were those blades with low levels of

insoluble silica. Childs (1914) and Essig (1915) reported the

occurrence of this species from Santa Clara County, California. I

have examined these specimens and identified them as I. californica

Van Duzee. Collection dates for specimens from the westernmost

portion of the range of the small form are from 11 July to

3 September. Large form specimens from Oregon were collected from

29 April to 21 June. Specimens were collected within an altitudinal

range from sea level to 150 m. (500 ft.). The lack of specimens of

this species (and all other Irbisia species) from western Washington

probably indicates a lack of collecting effort rather than a lack

of appropriate habitat.

I. sericans has a puzzling distribution. Within the material

from the Canadian National Collection is a series of the small

form from Quebec, Gatineau Park- Harrington Lake. The specimens

were collected on 28 May 1958. The habitat of the collecting site

is coniferous and is at an elevation of approximately 152 m. (500 ft.).

The period of occurrence, vegetational association and elevation

is similar to the conditions encountered in the western and main
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distribution of this species. There are no known intervening

locality records between Quebec and the Pacific Northwest. If

the collection record is accurate, the population at Harrington Lake

is disjunct from the nearest known locality by 3,800 km. (2,900

miles). A recent introduction would explain the

disjunction, as Gatineau Park is adjacent to Ottawa, Ontario.

However, the brachypterous form of I. sericans is most prevalent on

the Aleutian Peninsula and Islands which make an introduction a

suspect scenario. Additional collection records may reveal that the

distribution of this species is transcontinental at northern latitudes.

SPECIMENS EXAMINED.

627 specimens of the macropterous form were examined from the

following localities: CANADA: BRITISH COLUMBIA: Cowichnan Bay

(CNC); Hevenor Inlet - Pitt Is. (UBC); Kelsey Bay - Vancouver Is.

(UBC); Miracle Beach - nr. Oyster R. (CNC); Prince Rupert (UBC);

0.7 mi S Sayward - Vancouver Is. (OSU); Sugar Lake - 22 mi SW Ocean

Falls (UCD); Tlell - Queen Charlotte Is. (CNC); Tofino (UBC);

Vancouver (CAS, CU, USNM). UNITED STATES: ALASKA: Anton Larsen

By - Kodiak Is. (USNM); Atica Is. (CAS); Belkofski (USNM); Dutch

Harbor (CAS, USNM); Eagle River (USNM); Edna Bay - Dall Is. (CAS);

Fox Point (USNM); Girdwook (USNM); Glacier River - Unalaska Is.

(CAS); 6 mi NW Granite Crk. Cmpgd. - Kenai Pen. (KU); Homer (OSU);

Iliuliuk - Unalaska Is. (USNM); Johnson Pass - Kenai Pen. (KU);

Juneau & 11 mi N (CAS, USNM & OSU); Katmai (TA&M); Ketchikan (UCD);

King Salmon - Naknek R. (CNC); Kodiak (USNM); Kukak Bay (USNM);

Lake Karluk (USNM); Little Sitkin (USNM); McNeil River Cove -

Kenai Pen. (OSU); Naknek (CNC); Nazan Bay - Atka Is. (CAS, F&A);

Nunivak Is. (USNM); Ohison Mt. Rd. - Homer (USDA); Olga Bay - Kodiak

Is. (OSU); Seward (CAS, CNC); Sitka (USNM); Skilak Lk. - Kenai Pen.

(CNC); Thorne Bay & 20 mi W - P.O.W. Is. (OSU); Trap Bay - nr.

Tenakee Inlet (Chkhagof Is.) (OSU); Valdez (USNM); Virgins Bay

(USNM); Wrangell (CAS). OREGON: Benton Co., Corvallis (CAS, OSU,

TA&M, UBC, USNM); Findley Nat. Wldf. Rfg. (OSU); Mary's Peak (OSU);

Mary's River (OSU); McDonald St. For. (OSU); Monroe (OSDA); 4 mi NW
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Philomath (OSU). Clackamas Co., Barton (AMNH); 3 mi SE Milwaukie

(OSU). Hood River Co., Hood River (CU, USNM). Lane Co., Good

Pasture - Eugene (OSDA, OSU). Multnomah Co., Sauvie Is. (OSU).

Tillamook Co., .1 mi N Rockway (OSU). Yamhill Co., McMinnville

(OSU); Muddy Valley (OSU); Yamhill River - McMinnville (OSU).

WASHINGTON: Grays Harbor Co., Montesano (UCB).

227 specimens of the brachypterous form were examined from the

following localities: CANADA: BRITISH COLUMBIA: Tofino (UBC);

Triangle Is. (UBC). UNION OF SOVIET SOCIALIST REPUBLICS: Copper

Is. 0. Mednyy (USNM); Glenka IGlinka] - Copper Is. (USNM);

Karaginski fo. Karaginskiy] (USNM); Lissonkoraja[Lisinskaya Bukhta] -

Bering Is. (USNM); Nikolaski[Nikol'skoye]- Bering Is. (USNM);

Petropaulski [Petropavlovsk - Kamchatsky] - Kamchatka Pen. (USNM).

UNITED STATES: ALASKA: Adak Is. (CAS); Andrew Lagoon - Adak Is.

(USNM); Casco - Attu Is. (USNM); Cold Bay - Aleutian Pen. (CNC,

USNM); Finger Crk. - Adak Is. (USNM); Makushin Bay - Unalaska Is.

(CAS); Mount Tulik - Umnak Is. (USNM); Popof Is. (USNM); Pyramid

Cove - Attu Is. (USNM); Saint George Is. (CAS, OSU, USNM); Saint Paul

Is. (AMNH, CAS); Terrible Mt. - Attu Is. (USNM); Thorne Bay - P.O.W.

Is. (OSU); Umuak Is. (USNM); Unalakleet (CNC); Unga Is. (OSU).

Irbisia californica Van Duzee

Figures 2, 5, 13a, 13b, 36, 59, 82, map 11

Irbisia sericans, Childs 1914:220.

Irbisia brachycerus, Essig 1915:213, fig. 188.

Irbisia californica Van Duzee, 1921:146-147, 152; Essig 1926:361;

Blatchley 1934:13; Essig and Hoskins 1944:71-72; Carvalho

1959:105.

Irbisia eurekae Bliven, 1961:45-46; 1963:85, pl. 7, figs. 1, la

(NEW SYNONYMY).

Irbisia paenulata Bliven, 1961:46; 1963:85, pl. 7, figs. 2, 2a

(NEW SYNONYMY).
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TYPES AND TYPE LOCALITY.

Male holotype: Hills back of Oakland, Cal, IV-12-08; Coll.

by E.C. Van Dyke; HOLOTYPE californica (red) CAS #800. Allotype:

same data; ALLOTYPE californica (red) CAS #801. Paratypes - 17

male and 18 female specimens are mentioned in the original descrip-

tion; all are conspecific with the holotype. A single male

specimen of the paratypic series is omitted from the original

description; the label data is: San Diego Calif, V-11-1914,

EP Van Duzee Collection; Irbisia californica Van D., Det. V.D.

(folded). All type material is in the collection of the California

Academy of Sciences, San Francisco.

The male holotype of the junior synonym, I. eurekae, was collected

in Eureka, Humboldt Co., California, 15 April 1959. Allotype: same

locality, 4 May 1959. Twelve paratypes: same locality, 12-23

April 1959. The male holotype of the junior synonym, I. paenulata,

was collected in Blocksburg, Humboldt Co., California, 30 May 1937.

Three male paratypes: Iaqua, Humboldt Co., California, 2 July 1933.

All the type specimens of both junior synonyms were collected by

B.P. Bliven and are in his collection and currently unavailable for

examination.

DIAGNOSIS.

This species adheres to the habitus of the holotype despite

the great range in the size of the specimens. The characters which

make I. californica distinctive are: dorsum densely covered with

a mixture of long golden to white hairs, and sericeous white hairs;

relatively narrow anterior pronotal width; highly concave lateral

pronotal margins; straight posterior head margin; testaceous or

fulvous coloration on legs with fuscous spots on the femora; robust,

abruptly angled left clasper of male with a distal triangular

expansion and truncated apex; series of obvious, sharply pointed

spicules, on the sclerotized process of the male vesica; open and

oval sclerotized rings, and relatively small posterior wall of female.

The previous features will adequately separate I. californica from

I. sericans Stgl and I. sita V.D.; all three have superficially

similar male genitalic structures.
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DESCRIPTION.

Macropterous male. Length 4.75-7.30, width 1.80-2.60, shining

black densely clothed with a mixture of long suberect golden to

white hairs, and sericeous woolly white hairs. HEAD: width across

eyes 1.15-1.46, vertex 0.51-0.75, dorsal width of eye 0.28-0.38;

triangular, asperate; temporal areas indistinct but smooth; median

depression broad but shallow, or indistinct; basal carina straight,

moderately prominent, acute and abrupt or rounded and declivous to

level of vertex; eyes broadly joined to frons, but protruding

laterally, posterior margin straight in dorsal view, distance from

tylus to ventral margin of eye 0.58-0.80, height of eye 0.45-0.56,

maximum interocular width 0.79-1.06, base of clypeus convex in lateral

view. ROSTRUM: length 1.73-2.48, fulvo-testaceous, apex and base

may be black, reaching meso- or metacoxae. ANTENNAE: black; I,

length 0.58-0.99; II, may be fuscous medially, 1.53-2.60; III,

1.05-1.60; IV, 1.03-1.68. PRONOTUM: length 0.88-1.25, anterior

width 0.80-1.09, maximum width 1.50-2.08, conical, broadly convex,

rugulose or confluently punctate, posterolateral margin arcuate,

lateral margins distinctly concave, broadly rounded at junction with

propleura, anterior angles slightly produced but small and rounded

in dorsal view, slightly or not sulcate in lateral view, disk

depressed immediately posterior of calli; calli moderately convex,

asperate, confluent anteriorly, reaching lateral margins of pronotum.

LEGS: testaceous, fulvous or fuscous; coxae black basally; femora

with fuscous spots or variably sized patches; tarsi black. VESTITURE:

dorsum densely clothed with long golden to white hairs, erect on

head and pronotum, suberect on hemelytra; intermixed with woolly,

recurved sericeous white hairs; venter sparsely clothed with thin

erect fulvous to white hairs.

DESCRIPTION.

Macropterous female. More robust than male, but similar in

structure, color and vestiture. Length 5.15-7.25, width 2.13-3.00.

HEAD: width across eyes 1.17-1.56, vertex 0.55-0.81, dorsal width of
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eye 0.28-0.38, distance from tylus to ventral margin of eye 0.60-

0.85, height of eye 0.48-0.56, maximum interocular width 0.82-1.10.

ROSTRUM: length 1.83-2.38, reaching apices of mesocoxae. ANTENNAE:

I, length 0.58-0.87; II, 1.55-2.41; III, 1.00-1.56; IV, 0.88-1.67.

PRONOTUM: length 0.98-1.35, anterior width 0.88-1.20, maximum width

1.73-2.33.

SPECIMENS ILLUSTRATED.

Head: California, Alameda Co. (CAS); claspers: Contra Costa Co.

(CAS); vesica: Sta. Clara Co. (UCB); female: Marin Co. (CAS).

TAXONOMIC CONSIDERATION.

A clear clinal series exists in this species. Specimens from

populations north of approximately 36°30' north latitude are larger,

and have the dorsum densely covered with a mixture of long golden

hairs and woolly sericeous hairs. Specimens south of this line tend

to be smaller, and possess shorter white vestiture. The difference

in stature is most noticeable in the head measurements i.e. for male

specimens from Coos County, Oregon to Monterey and San Benito

Counties, California the range of the width of the vertex is from

0.78 to 0.60 mm; then to Baja California Norte the range is from

0.65 to 0.51 mm. The smallest specimens encountered in the material

on hand occur south of the Transverse Ranges in Los Angeles, Riverside,

San Diego.and San Bernardino Counties, California.

Prior to the erection of the species I. california V.D., specimens

of the species were placed in I. sericans StL (Childs 1914), and

due to a nomenclatural error, specimens were identified as I.

brachycerus lai(Uhler) (Essig 1915). The preceeding synonym was the

result of examining the specimens which precipitated the misidentifi-

cations. The specimens of concern are retained in the California

Academy of Sciences, San Francisco.

I have tentatively placed I. eurekae and I. paenulata in

synonomy with I. californica. Both of the original descriptions fit

within the previous redescription of I. californica in all respects:
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structure, coloration and vestiture. However, I. eurekae, upon

examination of the holotype, may prove to be the junior synonym

of I. sericans St11. I raise this point because, in spite of the

fact that this species only occurs as far south as Eugene, Lane

County, Oregon, another species I. knighti n.sp., with

Vancouveran affinities, does occur five miles west of Loleta,

Humboldt County, California.

REMARKS.

The distribution of this species is bounded on the south, in

Baja California Norte, by the Sonoran Desert; the southernmost record

is San Vicente. Within California, south of the San Francisco Bay

Area, the distribution of I. californica is restricted to the Cali-

fornia chaparral province; no localities penetrate the Coast or

Transverse Ranges. The northernmost portion of the distributional

range is in Coos County, Oregon and is continuous south to the Bay

Area within the Pacific Forest province. The vegetational associa-

tions encountered by the range of I. californica are: redwood,

mixed evergreen, mixed hardwood, blue oak-digger pine and southern

oak forests, as well as, chaparral and coastal prairie shrub mosaic.

Adult and immature stages have been collected from these grasses:

Anthoxanthum aristatum Boiss., Avena fatua L., Avena sp., Bromus

rigidus L., B. rubens L., Bromus sp., Dactylis glomerate L., Elymus sp.,

Festuca arundinacea Schreb., Hordeum sp., and Poa sp. Adult specimens

have been collected from the following non-graminoid plants: Amsinckia

intermedia F.&M., Artemisia californica Less., A. douglasiana Bess. in

Hook., Astragalus nuttalli (T.&G.) J.T. Howell Var. virgatus (Gray)

Barneby, Baccharris sp., Brassica sp., Cardaria sp., Ceanothus arboreus

Greene, C. crassifolius Torr., C. integerrimus H.&A., Cercocarpus

ledifolius Nutt., Citrus sp., Cryptantha intermedia (Gray) Greene,

Encelia farinosa Gray, Lathyrus laetiflorus Greene Ssp. Alefeldii

(White) Brads., Lotus scoparius (Nutt. in T.&G.) Ottley, Lupinus

albifrons Benth., L. polyphyllus Lindl., Malva parviflora L., Marah

macrocarpus (Greene) Greene, Medicago sativa L., Phacelia distans

Benth., Prunus lyonii (Eastw.) Sarg., Quercus agrifolia Nee, Q.
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wislizenii A. D.C.,Ranunculus californicus Benth., Ranunculus sp.,

Ribes indecorum Eastw. Salix laevigata Bebb., Salix sp., Salvia apiana

Jeps., S. mellifera Greene, Sambucus caerulea Raf., Scrophularia sp.,

Sisymbrium sp., Solanum douglasii Dunal in DC., S. xanti Gray and

Yucca schidigera Roezl ex Ortgies.

The earliest record of occurrence is 21 February at Riverside

and the latest is 27 July. The elevational range is from 180 to

2000 m. (600-3600 ft.).

Specimens of I. californica have been collected from these

Channel Islands: East, Middle and West Anacapa, San Miguel, San Nicolas,

Santa Catalina and Santa Cruz.

SPECIMENS EXAMINED.

2,295 specimens were examined from these localities: MEXICO:

BAJA CALIFORNIA NORTE: 7 mi S Maneadero (UCB); San Vicente, & 10 mi

N (UCR & UCB). CALIFORNIA: Alameda Co. (17 localities). Contra

Costa Co. (24). Del Norte Co., mp. 14.39 on rt. 101 (OSU). Humboldt

Co. (7). Los Angeles Co. (42). Marin Co. (16). Mendocino Co.,

1 mi SE Piercy (UCB). Monterey Co. (24). Napa Co. (6). Orange Co.

(8). Riverside Co. (30). Sacramento Co., 1.5 mi S Fulsom (CAS).

San Benito Co. (6). San Bernardino Co. (13). San Diego Co. (26).

San Francisco Co. (3). S.L.O. Co. (13). San Mateo Co. (13). Sta.

Barbara Co. (23). Sta. Clara Co. (17). Sta. Cruz Co. (2). Solano

Co. (3). Sonoma Co., Hacienda (CAS); Petaluma (UCB); Petaluma Marsh

(JTP); Sonoma Co. (AMNH, CAS). Ventura Co. (11). Yolo Co. (3). All

specimens are retained at AMNH, F&A, CAS, LACM, OSU, SBNH, SDNH,

UCB, UCD, UCR and USNM. OREGON: Coos Co., 0.4 mi NE of mp. 9 on rt.

42S - nr. Riverton (OSU). Curry Co., Humbug Mt. St. Pk. (CAS, OSU);

(T34S R14W Sec 6) on Hwy. 101 (OSU).
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Irbisia sita Van Duzee

Figures 14a, 14b, 37, 60, 83, map 13

Irbisia sita Van Duzee, 1921:150, 152; Carvalho 1959:106.

TYPES AND TYPE LOCALITY.

Male holotype: San Diego Co., 4-11-14 Cal., EP Van Duzee;

HOLOTYPE site (red), CAS #805. Allotype: San Diego Co., 4-16-13

Cal., EP Van Duzee; ALLOTYPE sita (red) CAS #806. Paratypes -

five specimens with the same locality label as primary type but with

these dates: 4-11-14 (male); 4-7-13, 4-22-13, 5-3-13, 5-10-13

(all females); PARATYPE sita (orange); EP Van Duzee Collection. The

original description states that the type locality is "Foster, San

Diego Co., Calif." and that the type series contains five male and

five female specimens taken in April and May 1913-1914. One male

which was double pointed with the female paratype of 4-22-13, was

incorrectly placed in I. sita V.D. It is correctly identified as

I. silvosa Bliven. I have removed and remounted the male. The labels

read: San Diego Co., 4-22-13 Cal., EP Van Duzee; PARATYPE by EP

Van Duzee, Irbisia sita V.D., M.D. Schwartz 1980 (yellow); EP Van

Duzee Collection; Irbisia silvosa Bliven, Det. by M. Schwartz 1980;

(genital microvial). The remaining two male specimens of the

paratypic series from San Diego County have not been located.

The other specimens of the paratypic series of I. sita V.D.

which were available to me were incorrectly identified. The follow-

ing specimens are correctly identified as I. silvosa Bliven:

Atascadero, SLObispo Co., Cal. IV-23-19; EP Van Duzee; PARATYPE

sita (orange) [three females; a single, and a double point];

Pasadena, Cal. 4-30-09; Grinnell; PARATYPE sita (orange, two paratype

labels); EP Van Duzee Collection (two labels) [double pointed males].

A male specimen of I. incomperta Bliven was double pointed with the

single female I. silvosa Bliven specimen from Atascadero. I removed

and remounted the male. The labels read: Atascadero, SLObispo Co.,

Cal. IV-23-19, EP Van Duzee; PARATYPE by EP Van Duzee, Irbisia sita
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V.D., M.D. Schwartz 1980 (yellow); Irbisia incomperta Bliven, Det.

by M. Schwartz 1980. The original description states that the

paratypic series contains one male and three females from Atascadero,

and three males and one female from Pasadena. Only a pair of speci-

mens from Pasadena have not been located. All type material has

been retained at the California Academy of Sciences, San Francisco.

DIAGNOSIS.

I. sita is distinguished from other small (less than 5 mm in length)

Irbisia on the basis of a combination of characters. The vestiture

is a mixture of dense, woolly sericeous white hairs and moderately

distributed long white or gray hairs. The anterior width of the

pronotum is narrow, from 0.71 to 0.83 mm in males, and from 0.81 to

0.88 mm in females; producing a ratio with the width of the head

across the eyes of from 1:0.66 'to 1:0.73 in males, and from 1:0.70

to 1:0.78 in females. The basalar plate is entirely black. The

femora of both sexes are mostly castaneous and may be rufescent.

Positive identification of this species is facilitated when the

left clasper of the male is examined. This structure is abruptly

curved, with the apical half long, and the apex flattened at right

angles to the axis of the shaft. No other small species of Irbisia

has a remotely similar clasper. The structure of the sclerotized

rings and dorsal labiate plate of the female are also distinctive.

DESCRIPTION.

Macropterous male. Length 4.25-5.00, width 1.15-1.80, polished

shining black, moderately clothed with a mixture of long, upright

white or gray hairs, and dense, sericeous woolly white hairs. HEAD:

width across eyes 1.06-1.16, vertex 0.45-0.51, dorsal width of eye

0.28-0.33; triangular; tylus rounded in dorsal view, smooth; temporal

areas indistinct, polished; median depression indistinct or very

shallowly depressed; basal carina straight, moderately prominent,

acute and abrupt, or rounded or flattened and declivous to level of

vertex; eyes broadly joined to frons, protruding laterally, postero-

lateral margin slightly arcuate posteriorly in dorsal view; distance

from tylus to ventral margin of eye 0.45-0.53, height of eye 0.45-0.51,
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maximum interocular width 0.71-0.83. ROSTRUM; length 1.55-1.73,

fulvous to castaneous, attaining apices of mesocoxae. ANTENNAE:

black; I, length 0.53-0.63; II, 1.33-1.78; III, 0.85-1.05; IV,

0.95-1.10. PRONOTUM: length 0.80-0.95, anterior width 0.71-0.83,

maximum width 1.30-1.63; conical, broadly convex, distinctly and

closely punctate, rugulose rear margins, posterolateral margins

arcuate, lateral margins slightly concave, rounded at junction with

propleura anterior angles broadly rounded in dorsal view, slightly

sulcate in lateral view; calli slightly convex, smooth or slightly

asperate, confluent anteriorly, reaching anterolateral margins of

pronotum. LEGS: fulvous to castaneous; bases of coxae, apices of

tibiae and tarsi black; femora may be extensively black on basal

half; tibia testaceous. VESTITURE: dorsum moderately clothed with

long white or gray hairs, erect on head, pronotum and scutellum,

suberect and shorter on hemelytra; intermixed with dense, woolly,

recurved sericeous white hairs; venter sparsely clothed with thin

erect white hairs.

DESCRIPTION.

Macropterous female. More robust than male, otherwise similar

in structure, color and vestiture. Length 4.70-5.40, width 1.83-2.25.

HEAD: width across eyes 1.12-1.25, vertex 0.52-0.60, dorsal width

of eye 0.28-0.31, distance from tylus to ventral margin of eye 0.50-

0.58, height of eye 0.46-0.53, maximum interocular width 0.80-0.90.

ROSTRUM: length 1.63-1.80, reaching apices of mesocoxae. ANTENNAE:

I, length 0.50-0.58; II, .1.30-1.58, may be fuscous; III, 0.85-1.00;

IV, 0.91-1.05. PRONOTUM: length 0.91-1.08, anterior width 0.81-0.98,

maximum width 1.55-1.88.

SPECIMENS ILLUSTRATED.

Claspers: California, S.L.O. Co. (UCB); vesica: Riverside Co.

(UCR); female: SanBernardinoCo. (AMNH).
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TAXONOMIC CONSIDERATION.

The original description of this species clearly describes the

holotype and the paratypic series from Foster, San Diego County.

These specimens are quite different from the remainder of the para-

types. I. site does not have a longitudinal light colored vitta on

the sides of ventral surface in either sex. The genitalic structure

of the two sets of paratypes are distinct. The left clasper of the

male of the lightly colored specimens are broadly curved and securi-

form apically. The light colored specimens closely resemble I.

paulula Bliven, the junior synonym of X. silvosa, because of single

type of vestiture on the dorsum.

REMARKS.

The distribution of I. site is strictly southern Californian.

The northernmost populations occur in Pinnacles National Monument,

San Benito County; the southern limit of the range is 30° north

latitude, near El Rosario, in Baja California Norte. Within this

range, specimens occur in southern oak forest, chaparral and blue

oak - digger pine floristic associations. Adult specimens have

been collected from these grasses: Agropyron sp., Bromus sp. and

Elymus sp.; and non-graminoids: Amsinckia intermedia F.&M.,

Astragulus pomonensis Jones, Ceanothus crassifolius Torr., C. cuneatus

(Hook.) Nutt., Ceanothus sp., Cercocarpus betuloides Nutt. ex T.&G.,

Lotus scoparius (Nutt. in T.&G.) Ottley, Penstemon antrirrhinoides

Benth., Rhamnus crocea Nutt. in T.&G., Rhus triIobata Nutt. ex

T.&G., Solanum xanti Gray, Yucca whipplei Torr. Adult specimens

have been collected from 6 March to 29 April and from 30 to 750 m.

(100 to 2460 ft.) elevation.

SPECIMENS EXAMINED.

80 specimens were examined from the following localities:

MEXICO: BAJA CALIFORNIA NORTE: 12 mi SE El Rosario (UCR); 4.3 mi.

N Ensenada (UCR); 7 mi SE Maneadero (UCB); 11 mi N San Vicente (UCB).

UNITED STATES: CALIFORNIA: Los Angeles Co., Eve Cyn. - Pomona
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(LACM); Frenchman's Flat (UCB); San Gabriel R. - mouth of N Frk.

(UCR); Sta. Monica Mts. (LACM); Tapia Park (LACM); Topanga Cyn.

(LACM). Riverside Co., Gavilan (UCR); Riverside (UCR). San Benito

Co., Pinnacles Nat. Mon. (UCB, UCD). San Bernardino Co., 4 mi E

Mentone (AMNH); Mountain Home - S. Bernardino Mts. (AMNH). San

Diego Co., Alpine (UCB); Fallbrook (UCR); 2 mi E Lyons Valley (UCB);

San Diego (AMNH, USNM); San Susana Mts. (LACM); SE Sunshine Summit -

mp. 7.7 on rt. 79 (OSU). S.1.0. Co., 10 mi S Creston (UCB); La

Panza Cmp. - 12 mi NE Pozo (UCB); 5 mi NE Sta. Margarita (UCB).

Sta. Barbara Co., Los Prietos (UCB). Ventura Co., N end of Casitas

Res. (UCB).

Irbisia cuneomaculata Blatchley

Figures 15a, 15b, 38, 61, 84, map 10

Irbisia cuneo-maculata Blatchley, 1934:13; Carvalho 1959:105

(misspelled cuncomaculata).

TYPE AND TYPE LOCALITY.

Female holotype: Los Angeles, Cal., W.S.B., 2-26-28; Purdue

Blatchley Collection; TYPE (red). No other specimens were collected

by Blatchley. The holotype is deposited at the Purdue Entomological

Research Collection, Purdue University, West Lafayette, Indiana.

Blatchley (1934) states in the original description that the holotype

was collected on a white flowered shrub near Sunland [Los Angeles].

DIAGNOSIS.

This species is readily identified by the presence of pale

markings on the base of the cuneus of both sexes.

DESCRIPTION.

Macropterous male. Length 3.80-4.50, width 1.60-2.00, shining

black densely covered with a mixture of recurved, appressed, sericeous
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White hairs and long erect fuscous hairs. HEAD: width across eyes

0.92-1.09, vertex 0.43-0.50, dorsal width of eye 0.25-0.28; triangular,

asperate; tylus rounded in dorsal view; temporal areas distinct,

smooth; median depression absent; basal carina prominent, rounded or

acute in cross section declivous to level of vertex, posteriorly

arcuate, eyes broadly joined to frons, posteromedial margin

posteriorly arcuate; distance from tylus to ventral margin of eye

0.45-0.50, height of eye 0.38-0.45; maximum interocular width 0.65-

0.78; clypeus and juga entirely, to not at all, fulvous or fuscous

ventrad of antennal insertions. ROSTRUM: length 1.28-1.45, fuscous

to black, base and apex usually darkly infuscated, reaching bases

and may slightly surpass apices of mesocoxae. ANTENNAE: fuscous;

I, length 0.31-0.41, black, apex and, in some specimens, apical

half fuscous or fulvous; II, 0.90-1.13, apex and base may be black,

extreme apex may be fulvous; III, 0.53-0.70; IV, 0.53-0.71; III & IV

usually darkly fuscous or black. PRONOTUM: length 0.75-0.88,

anterior width 0.75-0.88, maximum width 1.43-1.68; conical, broadly

convex, or slightly flattened confluently punctate or rugose, postero-

lateral margins arcuate, lateral margins concave to strongly concave,

slightly margined at junction with propleura, anterior angles produced

or slightly rounded but still evident, in dorsal view, sulcate in

lateral view; calli barely convex, but distinct, asperate, narrowly

confluent anteriorly, not reaching anterolateral margins of pronotum;

ventral third of propleura, prosternum narrowly bordering coxae and

possibly attaining front margins, basalar plate, median portion of

episternum, epimeron bordering coxae, and dorsolateral portion of

second and third sternites of abdomen testaceous or ivory. LEGS:

fulvous, fuscous or black; apices and bases of coxae testaceous or

ivory; femora with black or dark fuscous; apices and bases may be

darkly infuscated; apices of tibia and tarsi black. HEMELYTRA: inner

basal region of cuneus, in variable degree, testaceous; some speci-

mens with black cuneus. VESTITURE: dorsum densely clothed with a

mixture of recurved sericeous white hairs and long fuscous hairs;

sericeous hairs are woolly on head and pronotum, appressed on hemelytra;
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fuscous hairs are erect on head, pronotum and basal portion of

hemelytra, suberect on remainder of hemelytra; venter and legs

moderately covered with long testaceous hairs.

DESCRIPTION.

Macropterous female. More robust than male, with more extensive

pale coloration and somewhat oval, otherwise similar in structure,

and vestiture. Length 3.80-5.23, width 1.60-2.00. HEAD: width

across eyes 0.98-1.19, vertex 0.48-0.59, dorsal width of eye

0.23-0.29, distance from tylus to ventral margin of eye 0.48-0.58,

height of eye 0.38-0.48, maximum interocular width 0.70-0.86; some

specimens with entire ventral portion of head, below antennal

insertions, excluding buccula and variable portion of gena, testaceous

or fulvous. ROSTRUM: length 1.31-1.56, reaching bases and may

slightly surpass apices of mesocoxae. ANTENNAE: I, length 0.33-

0.46, may be entirely testaceous; II, 0.80-1.16 may be extensively

testaceous or fulvous; III, 0.59-0.70; IV, 0.60-0.80. PRONOTUM:

length 0.70-1.04, anterior width 0.76-1.00, maximum width 1.45-2.00.

VENTER: testaceous, or fulvous, both sides with medial black line

of variable thickness, vaginal exterior may be black.

SPECIMENS ILLUSTRATED.

Claspers: California, San Diego Co. (UCB); vesica: San Benito

Co. (UCB); female: Riverside Co. (UCR).

TAXONOMIC CONSIDERATION.

The material on hand is within the species limits of Blatchley's

description. He does state, however, that the holotype is brachyp-

terous. All the specimens, of both sexes, examined are clearly

macropterous. Mr. Arwin V. Provonsha, curator at the Purdue collec-

tion, has examined the holotype and verified that it is macropterous

and a female.
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REMARKS.

The distribution of this species is entirely within the

California chaparral and Sierran :forest provinces. The floristic

associations occupied are: mixed hardwoods, blue oak - digger

pine, and southern oak forests as well as chaparral. Adult specimens

have been collected on these grasses: Agropyron sp., Bromus sp.

and Elymus sp. Other non-graminoids plants on which adult specimens

have been collected are: Arctostaphylos sp., Artemisia sp.,

Ceanothus cuneatus (Hook.) Nutt., C. intergerrimus H.&A., Cercocarpus

ledifolius Nutt., Keckiella sp., Quercus sp., Salvia apiana Jeps.

and S. mellifera Greene. The range of occurrence is 15 February

(San Diego County) to 7 May, and altitudinal range is from 560 to

980 m. (1850 to 3200 ft.).

SPECIMENS EXAMINED.

87 specimens were examined from the following localities:

UNITED STATES: CALIFORNIA: Alameda Co., Cedar Mtn. (UCB). Butte

Co., Oroville (CAS). Fresno Co., Jacalitos Cyn. - Coalinga (CAS).

Kern Co., Lk. Isabella - main dam cmpgd. (OSU). Los Angeles Co.,

Claremont (USNM); Los Angeles (USNM); Nicholas Beach (LACM).

Monterey Co., 5 mi N Escondido Cmpgd. - Sta. Lucia Mts. (UCB);

Paraiso Spgs. (CAS); Stone Cyn. - W Jolon (CAS). Orange Co., Trabuco

Cyn. (F&A). Riverside Co., Bautista Cyn. (T6S R2E Sec 18) (UCR);

Keen Cmpgd. - San Jacinto Mts. (UCB); Menifee Valley (UCR); 1 mi SE

Radec (UCB); Railroad Cyn. - 4 mi E Elsinore (UCB); Riverside (UCR);

Sage (UCB); 5.5 mi S Sage & 5.6 mi S Sage (T7S R1E Sec 32) (UCR);

Temecula (F&A); mp. 21.29 on rt. 243 - S Banning (OSU). San Benito

Co., Panoche Pass (UCB); Pinnacles (UCB). San Diego Co., Cuyanaca

Lake (UCB); Descanso Rgr. Stn., & 4 mi NW (UCB); 2 mi S Pine Valley

(UCB); Pala (USNM); mp. 7.7 on rt. 79 - SE Sunshine Summit (OSU).

S.L.O. Co., Temblor Range - 12 mi E Simmler (UCB). Sta. Barbara Co.,

Los Prietos (UCB). Sta,-Clara Co., Colorado Crk. & Mines Rd. (UCB);

S end Mines Rd. (CAS). Stanislaus Co., W Adobe Crk. (UCB).
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Irbisia oreas Bliven

Figures 16a, 16b, 39, 62, 85, map 12

Irbisia oreas Bliven, 1963:72-73.

TYPES AND TYPE LOCALITY.

Female holotype: Congress, Yavapai Co., Arizona, 6 April 1958,

B.P. Bliven. No other specimens were collected by Bliven. I have

examined one specimen from Apache Junction, Pinal County, Arizona

which is 90 miles southeast of the type locality. Both localities

are on the southwestern border of the Upper Gila Mountain forest

province. The holotype is in the Bliven collection and is currently

unavailable for study.

DIAGNOSIS.

This species may be separated from other small species of

the genus on the basis of a combination of these characters: lack

of light spot on bases of cuneus (as in I. cuneomaculata); long

erect fuscous of fulvous hairs which are densely distributed

throughout the dorsum (not present on I. solani, I. site and I.

incomperta); and densely distributed, long suberect testaceous or

white hairs on tibiae (longer and more erect than I. setosa). The

right clasper of the male of I. oreas is diagnostic. It is elongate

with a somewhat concealed small apical spine that gives the clasper

a truncated appearance.

DESCRIPTION.

Macropterous male. Length 3.83-4.75, width 1.65-1.90, shining

black, densely clothed with a mixture of recurved, appressed,

sericeous white hairs and long erect fuscous to fulvous hairs.

HEAD: width across eyes 0.98-1.09, vertex 0.44-0.49, dorsal width

of eye 0.26-0.30; triangular smooth or shagreened; tylus rounded in

dorsal view; temporal areas indistinct and without vestiture; median

depression absent; basal carina small, straight declivous to level
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of vertex or abruptly raised above the vertex; eyes broadly joined

to frons, protruding laterally, posterior margin straight in dorsal

view; distance from tylus to ventral margin of eye 0.43-0.49, height

of eye 0.43-0.48, maximum interocular width 0.65-0.76; jugal-loral

suture may be testaceous. ROSTRUM: length 1.33-1.53, black,

fuscous medially, reaching apex of mesocoxae. ANTENNAE: black or

fuscous; I, length 0.45-0.55; II, 1.13-1.48; III, 1.33-1.53; IV,

0.73-0.85. PRONOTUM: length 0.74-0.93, anterior width 0.70-0.83,

maximum width 1.40-1.63; conical, broadly convex and slightly

flattened, rugulopunctate, posterolateral margins slightly arcuate,

lateral margins concave, very broadly rounded atjunction with propleura,

anterior angles broadly rounded, indistinct in dorsal view, not

sulcate in lateral view; calli not protruding above disk, without

vestiture, asperate, broadly confluent anteriorly, not reaching

anterolateral margin. LEGS: black or piceous; apices of coxae

and trochanters fulvous; tibiae usually lighter shade of base color;

tarsi black. VESTITURE: densely clothed with a mixture of recurved

sericeous white hairs, and long fuscous or fulvous hairs; sericeous

hairs are woolly on head and pronotum, appressed on hemelytra; long

hairs are erect on head, pronotum and scutellum, suberect on hemelytra;

venter moderately covered with suberect long testaceous or white

hairs; legs densely covered with long suberect testaceous or white

hairs.

DESCRIPTION.

Macropterous female. More robust than male, otherwise not

differing in structure, color and vestiture. Length 4.50-5.10,

width 2.00-2.40. HEAD: width across eyes 1.10-1.16, vertex 0.51-

0.55, dorsal width of eye 0.26-0.30, distance from tylus to ventral

margin of eye 0.51-0.58, height of eye 0.33-0.35, maximum intero-

cular width 0.77-0.83. ROSTRUM: length 1.54-1.68, attaining and

may surpass apices of mesocoxae. ANTENNAE: I, length 0.47-0.55;

II, 1.20-1.40; III, 0.60-0.85; IV, 0.80-0.95. PRONOTUM: length

0.90-1.00, anterior width 0.83-0.88, maximum width 1.65-1.83.
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SPECIMENS ILLUSTRATED.

Claspers: California, San Bernardino Co. (UCB); vesica:

Riverside Co. (OSU); female: Arizona, Maricopa Co. (AMNH).

TAXONOMIC CONSIDERATION.

Of the material on hand this is the only species which has

dense hair on the tibiae. I have not had difficulty in associating

sexes as they share identical structure and vestiture. The only

discrepancy encountered between Bliven's description and my concept

of the species is the length of antennal segment I. The description

states the length as 0.80 mm, the range of the material on hand

is from 0.46 to 0.55 mm. The only species of Irbisia which approach

an antennal I length of 0.80 mm have a much larger body size; in

the range of 5.20 to 7.25 mm, as opposed to 4.50 to 5.10 mm for

I. oreas.

REMARKS.

The distribution of X. oreas includes the eastern and

western boundaries of the Mojave Desert. The southwesternmost portion

of the Rocky Mountain forest province in Washington County, Utah,

and southern border of the Upper Gila Mountain forest province in Pinal

and Yavapai. Counties, Arizona are the eastern limits of the range.

Within Arizona, specimens are found in a transition zone between

oak-juniper woodland and mountain mahogany-oak scrub floristic

associations; in Utah juniper-pinyon woodland floristic associations

are occupied.

Several floristic associations provide habitat for I. oreas

in California. In the Sierran forest province of Kern County

these associations are: California prairie, blue oak - digger pine

forest and Joshua tree scrub. In the American desert province of

Los Angeles and San Bernardino Counties Joshua tree scrub and Mojave

creosote bush associations are occupied. Chaparral, coastal sage-

brush, southern oak and juniper - pinyon forests are the associations

within the range of T. oreas in the California chaparral province

of Riverside and San Diego Counties.
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Adult specimens have been collected from the following non-

graminoid plants: Ceanothus sp., Cercocarpus betuloides Nutt. ex

T.&G., Keckiella sp., Lanea sp., Lotus scoparius (Nutt. in T.&G.)

Ottley, Plagiobothrgs sp., Quercus agrifOlia Nee, Salvia apiana

Jeps; Simmondisa chinensis (Link) C.K. Schneid [only the male

plants] , Yucca brevifolia Engelm. in Wats. and Y. schidigera

Roezl ex Ortgies. The only grass record is Festuca sp. The period

of occurrence ranges from 23 February to 11 May, and the altitudinal

range is from 550 to 1580 m. (1800 to 5200 ft.).

SPECIMENS EXAMINED.

170 specimens were examined from the following localities:

MEXICO: BAJA CALIFORNIA NORTE: 2 mi W Las Encinas (UCB). UNITED

STATES: ARIZONA: Pinal Co., Apache Jct. (AMNH). CALIFORNIA:

Kern Co., 20 mi N Isabella Lake (AMNH); Last Chance Cyn. - 9 mi N

Ricardo (UCB); 2 mi N Mojave (UALB); 3 mi W Woffard Hts. (UCB).

Los Angeles Co., 3 mi S Lancaster (OSU); 2 mi S Palmdale (OSU).

Riverside Co., Lk. Mathews (UCR); Manifee Valley (hills on Wend),

33°39' N 117°13' W (UCR); 2 mi NE Moreno (UC); Murray Cyn. - Palm

Spgs. (CNC); Palm Cyn. - Aqua Caliente Indian Rsv. (CAB, CNC);

3.5 mi S Palm Desert - 0.8 mi N jct. Deep Crk. & Horsethief Crk.

(T7S R6E Sec 6) (UCR); 2 mi N Perris (UCD); Pinyon Flats - 16 mi SW

Palm Desert (CAS, UCB); Railroad Cyn. - 4 mi E Elsinore (UCB);

1 mi SE & 4 mi N Redec (UCB & AMNH); Riverside (UCR); 5 mi S & 5.5

mi SE Sage (UCB & UCR); 5.6 mi S Sage on R3 (T7S R1E Sec 32) (UCR);

Snow Crk. - White Water (CNC); Trail From Hwy. 74 (T7S R5E Sec 1-6)

(UCR); White Water (CNC); Wilson Valley Rd. - 1 mi N Hemet (OSU).

San Bernardino Co., Devil Cyn. (UCR): Granite Cove - Granite Mts. -

15.8 mi SW Kelso (UCD); Granite Mts. - 3 mi ESE Apple Valley (UCB);

4 mi E Mentone (UCR); Yucaipa (UCD). San Diego Co., 4 mi E Campo

(UCB); Jacumba (CAFA, UCB). Tulare Co., 2 mi E Johnsondale (UCB).

UTAH: Washington Co., Dixie St. Pk. (USU).
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Irbisia incomperta Bliven

Figures 17a, 17b, 40, 63, 86, map 14

Irbisia incomperta Bliven, 1963:73-74, 86, pl. 8, figs. 1, la.

TYPES AND TYPE LOCALITY.

Male holotype: Woody, Kern Co., California, 5 March 1961.

Allotype and 25 paratypes with the same data, and two paratypes from

the type locality 16 April 1961. All of this material was likely

collected by B.F. Bliven, although he did not state it in the original

description. Examination of the type material was not possible at

the time of this writing.

DIAGNOSIS.

This species can be distinguished from allied species on the

basis of these characters: slightly shagreened frons; obvious,

transverse sulcus on posterior margin of temporal area; deep and

broad median depression on head; narrow vertex (vertex to antennal

segment I ratio: for males from 1:1.13 to 1:1.35; for females

from 1:1.00 to 1:1.04); concave lateral margins of pronotum; ochraceous

basalar plate; sclerotized rings and dorsal libiate plate of the

female are small, compressed, barely open and narrow, respectively;

the left clasper of the male is broadly curved, the outer surface

with a series of moderately sized pointed tubercules, the shaft is

not constricted preapically, only slightly curved toward the

sensory lobe, the apex is not quite securiform. In addition to

the above characters, I. incomperta differs from I. solani, in the

female of the former with fuscous spotted femora. I. incomperta

does not possess densely distributed long suberect fulvous hairs on

the tibia which additionally distinguish this species from I. oreas

Bliven.
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DESCRIPTION.

Macropterous male. Length 4.20-4.90, width 1.70-1.95, shining

black, moderately clothed with a mixture of recurved sericeous

white hairs and thin suberect fuscous hairs. HEAD: width across

eyes 1.04-1.16, vertex 0.43-0.48, dorsal width of eye 0.28-0.33;

triangular, smooth or slightly shagreened; tylus rounded in dorsal

view; temporal areas smooth, distinct, slightly flattened with obvious

transverse sulcus on posterior margin; median depression evident,

may be broad or a longitudinal furrow; basal carina moderately

prominent, moderately acute or rounded in cross section, declivous

to level of vertex, straight; eyes broadly joined to frons, protruding

laterally, posterolateral margin slightly arcuate postad in dorsal

view; distance from tylus to ventral margin of eye 0.48-0.54, height

of eye 0.48-0.53, maximum interocular width 0.70-0.83; jugal-loral

suture may be fulvous. ROSTRUM: length 1.60-1.68, black or

piceous, medial region fulvous, reaching bases of mesocoxae, may

surpass apices of mesocoxae in some specimens. ANTENNAE: black; I,

length 0.51-0.65; II, 1.38-1.63; III, 0.73-0.93; IV, 0.86-1.00.

PRONOTUM: length 0.83-0.95, anterior width 0.80-0.88, maximum width

1.45-1.63; conical broadly convex, distinctly punctate on disk,

lateral and posterior margins confluently punctate, posterolateral

margin arcuate, lateral margins slightly concave, broadly rounded

at junction with propleura (may appear slightly margined) anterior

angles broadly rounded in dorsal view, not sulcate in lateral view;

calli slightly to moderately convex, mostly smooth broadly con-

fluent anteriorly, reaching anterolateral margins of pronotum;

basalar plate and insertion of hemelytra ochraceous. LEGS: black;

apices of coxae and margins of trochanters testaceous; apices of

femora and tibiae fulvous or fuscous; knees and apices of tibiae

and tarsi black. VESTITURE: moderately clothed with a mixture of

recurved, appressed sericeous white hairs, and thin white to fuscous

hairs, thin hairs are erect on head, pronotum and scutellum, suberect

on hemelytra; venter sparsely clothed with thin suberect white to

fulvous hairs; eyes very sparsely pubescent between facets.
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DESCRIPTION.

Macropterous female. Slightly more robust than male, but

similar in structure, color and vestiture. Length 4.85-5.50,

width 1.90-2.25. HEAD: width across eyes 1.09-1.19, vertex 0.50-

0.53, dorsal width of eyes 0.28-0.31, distance from tylus to

ventral margin of eye 0.53-0.58, height of eye 0.46-0.53, maximum

interocular width 0.78-0.85; clypeal, fugal and loral sutures may

be testaceous. ROSTRUM: length 1.58-1.80, reaching bases of

metacoxae. ANTENNAE: black or fuscous, I, length 0.50-0.56, may

be entirely fulvous except for bases; II, 1.18-1.45; III, 0.70-0.95;

IV, 0.90-1.03. PRONOTUM: length 0.90-1.03, anterior width 0.85-

0.95, maximum width 1.63-1.81. LEGS: fulvous; medial portion of

coxae, preapical one fourth of femora, knees and apices of tibiae,

and tarsi, fuscous; femora with fuscous spots ventrally.

SPECIMENS ILLUSTRATED.

Claspers & female: California, Kern Co. (UCR); vesica:

Butte Co. (CAS).

TAXONOMIC CONSIDERATION.

I have tentatively placed specimens which fit the above descrip-

tion into I. incomperta Bliven. Although there are no discrepancies

between the specimens I have chosen to represent this species and

its original description I am hesitant because of the difficulty of

separating the specimens from I. solani (Heid.).

REMARKS.

The destribution of this species is fairly widespread throughout

the blue oak - digger pine forest floristic association of the

Californian chaparral and Sierra forest provinces. Specimens may

be found in the northern yellow pine forest floristic associations

in Shasta County, and chaparral associations in Tulare and San Diego

Counties. Adult specimens have been collected from the following

plants: Ceanothus cuneatus (Hook.) Nutt., Prunus subcordata Benth.,

Quercus douglasii H.&A., Q. wislizenii A. D.C., Rhamnus crocea Nutt.



104

ex T.&G., and Yucca brevifolia Engelm. in Wats. This species has

also been collected from several unidentified Gramineae. The dates

of adult occurrence are 10 March to 10 May. The elevational range

of the collection sites is from 655 to 1070 m. (2150 to 3500 ft.).

SPECIMENS EXAMINED.

176 specimens were examined from the following localities:

UNITED STATES: CALIFORNIA: Butte Co. Oroville (CAS). El Dorado Co.,

Clarksville (F&A); Cool (UCB). Fresno Co. 12 mi SW Coalinga (UCB);

Jacalitos Cyn. - Coalinga (CAS). Kernville (CAS, UCB); Miracle Spgs.

(UCB); 1 mi'E Woody (UCB). Mendocino Co., Ukiah (USNM). Monterey

Co., Bryson (CAS). Napa Co., Monticello (F&A). San Benito Co.,

Big Panoche Crk. (UCB); Panoche Pass (UCB); Pinnacles Nat. Mon. -

Wentr. (OSU); 5 mi W San Juan Bautista (UCD). San Diego Co. 2 mi

S Pine Valley (UCB). S.L.O. Co-., 4 & 10 mi S & 10 mi SE Creston

(UCB); Pozo & 3 mi E (UCB); Temblor Rng. - 12 mi E Simmler (UCB).

Shasta Co., Whiskeytown St. Pk. - on rt. 299 (OSU). Stanislaus Co.,

Del Puerto Cyn. (UCB, UCD). Sutter Co., Sutter Buttes (UCD).

Tehana Co., 21 mi NW Red Bluff on rt. 36 (OSU). Tulare Co., 9 & 11

mi NW Calif. Hot Spr. (UCB); Fairview (UCB); 2 mi E Johnsondale (UCB).

Irbisia solani (Heidemann)

Figures 6, 18a, 18b, 41, 64, 87, map 4

Capsus solani Heidemann, 1910:200-201, fig. 3.

Irbisia brachycerus, Vosler 1913:551-553, figs. 331, 332; Childs

1914:220 (misspelled Irbesia brachycerus).

Irbisia brachycerus var. solani, Van Duzee 1914:24 (in part); 1917a:

325 (in part); Carvalho 1959:104-105 (in part).

Irbisia sericans, Essig 1915:213-214, fig. 189.

Lygus brachycerus, Van Duzee 1917b:265-266 (in part).

Lygus solani, Van Duzee 1917b:266.
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Irbisia solani, Van Duzee 1916b:38; 1921:145, 152; Essig 1926:361;

Essig & Hoskins 1944:71-72; Herms 1926:269; Tavernetti 1933:22;

Lockwood 1933:329-331; Carvalho 1959, 106; Hall 1959:48-51,

fig. 1-4; Bliven 1963:68.

Irbisia lacertosa Bliven, 1963:76-77, 84, p1. 8, figs. 3, 3a (NEW

SYNONYMY).

TYPES AND TYPE LOCALITY.

Male holotype: Type not examined , Walnut Creek, Marin Co.,

California, 13 May 1910. Allotype: same data. Paratypes - one

female from the type locality is designated as a paratype: Walnut

Creek, Cal.; feeding on potato 1910; Capsus (Rhopalotomus) solani

n. sp. Heid Paratype; PARATYPE Cornell U. No. 4181 (blue); Paratype

Capsus solani Heidemann. One male has the same data and: Capsus

solani Heidm. n. sp. O.H. co- type(; PARATYPE Cornell U. No. 4181.

The last two specimens are in the Cornell University collection,

Ithaca, New York. The following specimens are mentioned in the original

description. - pair of specimens with: Walnut Creek Cal. May 13-10;

collected on potato; are in the California Academy of Sciences,

San Francisco. - a pair: with the same data are at the United

States National Collection, Washington, D.C. - a pair: Squaw Vly.

25.3 Cal; common on Lupinus; EA Schwarz; at the USNM - male: same

data; at CU.

DIAGNOSIS.

I. solani is distinguished by: shining black, mostly smooth

dorsum; mixed vestiture of white to fulvous sericeous and short,

thin hairs; rounded and indistinct anterior angles of pronotum;

mostly smooth (with several slight spines) outer surface of the left

clasper, and non-expanded, linearly spiculate sclerotized process

of the male; narrow dorsal libiate plate, and sclerotized rings of

the female. In the Willamette Valley of Oregon, the above features

will separate this species from I. fuscipubescens Knight, I. inurbana

Bliven, I. sericans (Stal) and I. serrate Bliven.
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I. solani is distinguished from I. oreas Bliven by: the

considerably less densely distributed vestiture on the dorsum,

tibiae lacking long fulvous hairs, more convex calli, concave lateral

margins of pronotum, long shaft of left clasper and apically spined

right clasper of the male, and narrow sclerotized rings of the

female. Separation of I. solani and I. incomperta Bliven is diffi-

cult and requires examination of the sclerotized rings of the female;

those of the latter species are small and barely open centrally.

I. incomperta differs externally from I. solani by these characters:

vertex is narrower (vertex to antennal segment I ratio ranges from

1:1.13 to 1:1.35 in males, and from 1:1.00 to 1:1.04 in females of

I. incomperta; the ratio ranges from 1:0.82 to 1:1.06 in males, and

from 1:0.79 to 1:0.92 in females of I. solani); medial depression of

the head is obvious; lateral margins of the pronotum are concave;

and the basalar plate is ochraceous. I. solani differs from I. limata

by: the punctate pronotal disk, shorter rostrum, dark antennal

segment I, and rounded membraneous lobes of the vesica of the male.

I. solani is separated from I. panda by the non-convex clypeal base

of the former species.

DESCRIPTION.

Macropterous male. Length 3.80-5.20, width 1.70-2.50, shining

black, moderately or densely clothed with recumbent, sericeous, white

to fulvous hairs intermixed with suberect, thin, fulvous hairs.

HEAD: width across eyes 1.00-1.28, vertex 0.44-0.63, dorsal width

of eye 0.25-0.33; triangular, smooth or slightly asperate; temporal

areas distinct, bordered basally by transverse, short sulcus; median

depression indistinct or broad but shallow; basal carina a straight,

moderately prominent, acute or slightly rounded in cross section,

declivous to level of vertex (may be steep or gentle); eyes broadly

joined to frons, moderately produced laterally, posterolateral margins

slightly arcuate posteriorly in dorsal view; distance from tylus to

ventral margin of eye 0.46-0.60, height of eye 0.44-0.53, maximum

interocular width 0.70-0.88. ROSTRUM: length 1.40-1.83, black,

piceous or fuscous, reaching bases of mesocoxae, usually attaining
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but seldom surpassing, apices. ANTENNAE: black or fuscous; I,

length 0.40-0.58; II, 1.10-1.63; III, 0.55-0.88; IV, 0.73-1.05.

PRONOTUM: length 0.80-1.05, anterior width 0.75-1.03, maximum width

1.43-1.80; subconical, broadly convex, distinctly or confluently

punctate, posterolateral margin arcuate, lateral margins straight

or very slightly concave, broadly rounded at junction with propleura,

anterior angles rounded, indistinct in dorsal view, slightly sulcate

in lateral view; calli moderately convex, smooth, confluent anteriorly,

reaching anterolateral margins of pronotum with transverse depres-

sions anterior of inner angles. LEGS: black; coxae and femora

testaceous apically; femora may be extensively rufescent; tibiae

testaceous, piceous on apices and knees; metatibia may be extensively

piceous. HEMELYTRA: fulvous on insertion. VESTITURE: dorsum

moderately or densely clothed with recumbent, sericeous white to

fulvous hairs intermixed with suberect, thin, white to fulvous hairs;

head and pronotum predominantly clothed with upright shining white

hairs; venter sparsely clothed with thin suberect fulvous hairs.

DESCRIPTION.

Macropterous female. Quite similar to male in structure, color

and vestiture, but with more robust stature. Length 4.60-5.50, width

2.10-2.55. HEAD: width across eyes 1.13-1.29, vertex 0.55-0.65,

dorsal width of eye 0.28-0.33, distance from tylus to ventral margin

of eye 0.53-0.65, height of eye 0.45-0.53, maximum interocular width

0.81-0.93. ROSTRUM: length 1.60-1.80, reaching apices of mesocoxae,

may reach apices of metacoxae. ANTENNAE: I, length 0.45-0.58; II,

1.10-1.60; III, 0.70-1.10; IV, 0.83-1.05. PRONOTUM: length 0.95-

1.15, anterior width 0.90-1.05, maximum width 1.70-2.00.

SPECIMENS ILLUSTRATED.

Head, claspers & female: California, Contra Costa (UCB);

vesica: Lake Co. (UCD).
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TAXONOMIC CONSIDERATION.

Capsus solani was described by Heidemann in 1910. Van Duzee

(1914, 1917a) placed it in the genus Irbisia as a variety of I.

brachycerus a (Uhler). Van Duzee, however, had misidentified

the latter species; I. brachycera (by Van Duzee) is conspecific with

the then undescribed I. serrata Bliven. Van Duzee (1917b)

subsequently elevated solani Heid. and placed it in the genus Lygus.

Van Duzee (1921) finally replaced solani Heid. in the genus Irbisia

with species status. Carvalho (1959) cites I. solani (Heid.) as

a variety of I. brachycera (Uhler). Knight (1941), examined the

holotype of I. brachycera (Uhler) and made I. arcuate V.D. its

junior synonym. Knight did not recognize I. brachycera by Van Duzee

(1914, 1921) as a distinct species. However, Bliven (1963) gave

I. brachycera by Van Duzee species status as I. serrata. In the

same paper Bliven agreed with Van Duzee (1921) (although he does

not state this fact) in elevating I. solani (Heid.). Herein I.

brachycera (Uhler) 1872, I. serrate Bliven 1963, and I. solani (Heid.)

1910 are treated as distinct species.

Vosler (1913) and Child (1914) in short economic papers followed

the taxonomy of Van Duzee (1914, 1917a) and placed I. solani (Heid.)

as a variety of I. brachycera (Uhler). Both applied and taxonomic

workers postdating 1941 except Carvalho (1959) refer to I. solani

(Heid.) as a distinct species. Many of the key specimens referred

to in the above literature were examined during the course of this

study.

REMARKS.

The distribution of I. solani is extensive in California,

occupying ten vegetational associations within the Pacific and Sierran

forest, and California chaparral provinces. This species is also

found in low lying situations in the Willamette Valley of Oregon

from Forest Grove to Eugene. Both sections of the range of I. solani

are dominated by oak woodlands. The vegetational associations

occupied are: mixed hardwood forest (Arbutus - Quercus), blue oak -
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digger pine forest (Pinus - Quercus), southern oak forest (Quercus

agrifolia), valley oak savanna (Quercus - Stipa) and Oregon oak-

woods (Quercus garrayana). In Humboldt, Mendocino and Trinity

Counties of northwestern California I. solani is distributed in

mixed evergreen forests (Arbutus - Chrysolepis - Lithocarpus -

Pseudotsuga - Quercus - Rhodendron) and coastal prairie-scrub mosaic

(Baccharis - Danthonia - Festuca) floristic associations.

Adult specimens were collected from these grass hosts: Agropyron

sp., Avena barbata Brot., A. fatua L., Bromus mollis L., B. rigidus

Roth, Bromus rubens L., Elymus glaucus Buckl., Festuca arundinacea

Schreb., F. rubra L., and Hordeum sp. Adult specimens have been

taken on the following non-graminoid plants: Achillea millefolium

L., Artemisia douglasiana Bess. in Hook, Astragalus pomonensis Jones,

Brassica sp., Carduus pycnocephalus L., Ceanothus cuneatus (Hook.)

Nutt., Ceanothus sp., Conium maculatum L., Cryptantha sp., Cytisus

scoparius (L.) Link, Eriodictyon californicum (H.&A.) Torr., Grindelia

camporum Greene, Juglans californica Wats., Lupinus sp., Penstemon

antirrhinoides Benth., Plagiobothrus nothofulous (Gray) Gray, Prunus

ilicifolia (Nutt.) Walp. Quercus agrifolia Nee, Q. douglasii H.&A.,

Q. lobata Nee., Ranunculus sp., Rhamus californicus Esch., Salix

Solanum xantii Gray, Urtica holosericea Nutt. and Yucca whipplei

Torr. Several orchard and ornamental trees and agricultural crops

have had adult specimens collected on them as well: artichoke,

citrus, lilac, nut, peach, pear and potatoes. Specimens occur from

180 to 1420 m. (600 to 4650 ft.) ,elevation and from 7 March to 15 July.

SPECIMENS EXAMINED.

2,837 specimens were examined from the following selected

localities: UNITED STATES: ARIZONA: Yavapai Co., Prescott (CAS).

CALIFORNIA: Alameda Co. (17 localities). Butte Co. (3). Calaveras

Co. (1). Colusa Co. (3). Contra Costa Co. (13). El Dorado Co.

(6). Fresno Co. (5). Humboldt Co. (14). Kern Co. (15). Lake Co.

(7). Los Angeles Co. (6). Madera Co. (4). Marin Co. (16).

Mariposa Co. (1). Mendocino Co. (19). Merced Co. (1). Monterey

Co. (24). Napa Co. (17). Nevada Co. (2). Orange Co. (7).
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Placer Co. (7). Riverside Co (12). Sacramento Co. (5). San Benito

Co. (11). San Bernardino Co. (8). San Diego Co. (12). San

Francisco Co. (3). San Joaquin Co. (2). S.L.O. Co. (15). San Mateo

Co. (9). Sta. Barbara Co. (2). Sta. Clara Co. (14). Sta. Cruz Co.

(2). Shasta Co. (6). Solano Co. (4). Sonoma Co. (15). Stanislaus

Co. (4). Sutter Co. (2). Tehema Co. (2). Trinity Co. (2).

Tulare Co. (13). Tuolumne Co. (4). Yolo Co. (10). Yuba Co. (1).

All specimens are retained at CAS, F&A, OSU, UCB, UCD and UCR.

Irbisia knighti n.sp.

Figures 7a, 19a, 19b, 42, 65, 88, map

TYPES AND TYPE LOCALITY.

Holotype: Male, Washington, Pacific Co., Nahcotta Oyster Research

Station, 14 June 1979, ex. Agropyron repens, M.D. Schwartz (CAS

type no. ). Paratypes: 15 males 17 females, same data as

holotype (AMNH, CAS, CNC, OSU, UBC, USNM, WSU).

DIAGNOSIS.

Similar to I. solani Heid. in size and surface features but

is consistently recognizable by brachyptery of both sexes and white

vestiture. X. knighti is separated from the brachypterous form of

I. sericans Stal by the slightly punctate pronotum and white vestiture

of the former species.

DESCRIPTION.

Holotype male. Brachypterous. Length 3.90-4.63, width 2.18-

2.30, shining black, moderately covered with medium length, shining

white hairs. HEAD: width across eyes 1.25-1.30, vertex 0.59-0.63,

dorsal width of eye 0.35-0.36; triangular, smooth; temporal areas

distinct, bordered basally by transverse short sulcus, glaborous;

median depression indistinct; basal carina moderately prominent,

slightly rounded, declivous to level of vertex, straight, eyes broadly
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joined to frons, posterolateral margins arcuate posteriorly in

dorsal view; distance from tylus to ventral margin of eye 0.61-0.63,

height of eye 0.50-0.53, maximum interocular width 0.90-0.95.

ROSTRUM: length 1.70-1.83, black, surpassing mesocoxae to just

attaining apices of metacoxae. ANTENNAE: black; I, length 0.50-

0.55, apices fuscous; II, 1.45-1.55; III, 0.78-0.93; IV, 1.02-1.20.

PRONOTUM: length 0.86-0.88, anterior width 0.93-0.95, maximum width

1.45-1.55; subconical, slightly flattened, distinctly or confluently

punctate, lateral margins straight, broadly rounded at junction

with propleura, anterior angles rounded indistinct in dorsal view,

gently sulcate in lateral view; calli slightly convex, smooth,

narrowly confluent anteriorly, with transverse depression on inner,

and fovate depression of outer anterior angles, reaching antero-

lateral margins of pronotum. LEGS: black; coxae and femora with

apices testaceous; tibiae testaceous with bases knees black; tarsi

black. HEMELYTRA: membrane reduced, extending slightly beyond

apex of cuneus, cells not developed; apex of abdomen exposed in

dorsal view. VESTITURE: dorsum clothed with suberect white hairs;

head and pronotum sparsely covered with thin hairs; hemelytra

moderately covered with sericeous hairs basally, these hairs grade

into and are replaced by thin hairs apically; venter moderately

clothed with medium length white hairs; eyes with sparse minute

pubescence between facets.

DESCRIPTION.

Brachypterous female. More robust than male, but very similar

in color, structure and vestiture. Length 4.40-4.95, width 2.40-

2.50. HEAD: width across eyes 1.35-1.36, vertex 0.66-0.68, dorsal

width of eye 0.35-0.38, distance from tylus to ventral margin of

eye 0.66-0.68, height of eye 0.50-0.54, maximum interocular width

0.96-0.98. ROSTRUM: length 1.88-1.93, barely reaching apices of

metacoxae. ANTENNAE: I, length 0.55-0.58; II, 1.53-1.55; III,

0.85-1.00; IV, 1.03-1.15. PRONOTUM: length 0.93-0.96, anterior

width 1.02-1.04, maximum width 1.65-1.70.



SPECIMENS ILLUSTRATED.

Dorsal view, male & female: Washington, Pacific C (OSU).
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REMARKS.

This species is narrowly distributed along the coastal flatlands

of the Pacific Northwest. Adult specimens were collected from these

hosts: Agropyron

Holcus lanatus L.

grasses (Carex sp

with the apparent

dates are from 20

to 150 m. (500 ft

repens (L.) Beauv., Carex sp., Festuca rubra L.,

, Poa pratensis L., and Poa sp. None of these

. is a doubtful host) are obligatorily associated

restricted habitat of I. knighti. Collection

May to 15 July. All localities are from sea level

.) elevation.

SPECIMENS EXAMINED.

206 other specimens were examined from the following localities:

CANADA: BRITISH COLUMBIA: Jesse Island (Nanaimo) (UBC); Royal

Oak (CNC); Victoria (CAS, UCB). UNITED STATES: CALIFORNIA:

Humboldt Co., 5 mi W Loleta (UALB). OREGON: Lane Co., 12 mi N

Florence (OSU); Tillamook Co., 2.3 mi N Neskowin (OSU), 0.1 mi N

Rockway (OSU), Sand Beach Cmpgrd. - 1 mi W Sand Lake (OSU), Sand

Lake (MSU). WASHINGTON: King Co., Seattle (OSU); Pacific Co.,

Bay Center (OSU), Nahcotta (AMNH, OSU), Wallapa Bay - near Nahcotta

(WSU). Skagit Co., Mt. Vernon (OSU).
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Irbisia limata Bliven

Figures 20a, 20b, 43, 66, 89, map 15

Irbisia limata Bliven, 1963:78, 86, pl. 8, figs.

TYPES AND TYPE LOCALITY.

Male holotype: Fountain Springs, Tulare Co., California, 26

March 1961. Allotype and 24 paratypes: same data. Paratypes:

eight - Woody, Kern Co California, 16 April 1961; seven - Badger,

Tulare Co., California, 28 May 1961. All specimens were collected

by B.P. Bliven, and are retained in his collection. All types

are currently unavailable for study. I have collected topotypic

material, which is retained at the Oregon State University System-

atic Entomology Laboratory, Corvallis.

DIAGNOSIS.

I. limata differs from I. solani (Heid.) in these characters:

polished, shining black dorsum; virtually impunctate pronotum;

longer rostrum (I. limata ranges from 1.88 to 2.13 mm for males and

1.65 to 2.23 mm for females; I. solani ranges from 1.40 to 1.83 mm

for males and 1.60 to 1.80 mm for females); flavescent first

antennal segment; left clasper and vesica of male. I. /imata may

be separated from I. panda Bliven by the flavescent first antennal

segment and legs of the former species. Other distinguishing

characters that separate these two species are under the diagnosis

of I. panda.

DESCRIPTION.

Macropterous male. Length 4.65-5.45, width 2.00-2.40, polished,

shining black, sparsely covered with recurved and appressed short

fine testaceous to whitish hairs. HEAD: width across eyes 1.07-

1.20, vertex 0.48-0.55, dorsal width of eye 0.28-0.31; triangular,

polished; temporal areas indistinct; median depression lacking;

basal carina small, but broad in cross section, barely higher than
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collum, declivous to level of vertex, straight; eyes broadly joined

to frons, straight in dorsal view, distance from tylus to ventral

margin of eye 0.58-0.63, height of eye 0.50-0.54, maximum intero-

cular width 0.75-0.85. ROSTRUM: length 1.88-2.13, black to

fuscous, surpassing mesocoxae, usually surpassing metacoxae.

ANTENNAE: fuscous or black; I, length 0.60-0.70, flavescent, base

and anterior surface, fulvous, fuscous or piceous, with appressed

short black hairs, and black bristles; II, 1.58-2.01, may be

testaceous on basal third; III, 1.00-1.38; IV, 0.88-1.05. PRONOTUM:

length 0.94-1.08, anterior width 0.83-0.98, maximum width 1.55-1.88;

subconical, broadly convex, slightly rugulose, very slightly punctate,

posterior margin arcuate, lateral margins straight, rounded at

junction with propleura, anterior angles rounded, not prominent in

dorsal view, with single black bristle, slightly sulcate in lateral

view; calli prominent, convex, polished, confluent anteriorly,

reaching anterolateral margins of pronotum, collar widest medially;

ventral third of propleura and prosternum narrowly bordering coxae

and attaining front margins, flavescent. LEGS: flavescent; coxae,

except for apices, piceous; trochanters, basal portion (in variable

degree) of femora, apices of tibiae, and tarsus may be piceous; femora

may be rufescent. VESTITURE: sparsely clothed with short, fine,

testaceous to white hairs; recurved and appressed on hemelytra,

suberect on head and pronotum; venter with sparse suberect fulvous

hairs.

DESCRIPTION.

Macropterous female. More robust than male, otherwise not

differing greatly in structure, color and vestiture. Length 4.50-

5.40, width 2.20-2.60. HEAD: width across eyes 1.10-1.20, vertex

0.53-0.60, dorsal width of eye 0.25-0.30, distance from tylus to

ventral margin of eye 0.63-0.68, height of eye 0.50-0.54, maximum

interocular width 0.80-0.88. ROSTRUM: length 1.65-2.23, reaching

and usually surpassing metacoxae. ANTENNAE: I, length 0.59-0.70;

II, 1.54-1.90; III, 1.20-1.40; IV, 1.00-1.13. PRONOTUM: length

1.00-1.20, anterior width 0.90-1.05, maximum width 1.73-1.95.
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SPECIMENS ILLUSTRATED.

Male & female: California, Kern Co. (UCB & OSU).

REMARKS.

The distribution of I. limata is predominately contained within

the blue oak - digger pine vegetation association of the Sierran

forest province. This species also occurs, but to a lesser extent,

in chaparral, California prairie, riparian forest and valley oak

savanna vegetation associations of both the Sierran and Californian

chaparral provinces. Angles Camp, Calaveras County, is the

northernmost locality of the material on hand; the only record

south of the Transverse Ranges is a single specimen from Coachella

Valley, Riverside County. Adult specimens have been collected from:

Aesculus californica (Spach) Nutt., Bromus sp., Calochortus luteus

Dougl. ex Lindl., Clarkia cylindrica (Jeps.) Lewis & Lewis, C.

williamsonii (Dur. & Hilg.) Lewis & Lewis, Compositae, Gramineae,

and Sanicula tuberosa Torr. The period of occurrence is from 20

March to 14 July, and the altitudinal range is from 240 to 1220 m.

(800 to 4000 ft.) elevation.

SPECIMENS EXAMINED.

246 specimens were examined from the following localities:

UNITED STATES: CALIFORNIA: Calaveras Co., Angles Camp (CAS).

Fresno Co., 12 mi SW Coalinga (UCB); Pine Flat (UCR); Squaw Valley

(UCR). Kern Co., 28 mi E Bakersfield (UCB); Fountain Spgs. (OSU);

Glenville (OSU); Havilah (UCR); Hobo Cmpgd. - Kern River (UCB);

10-20 mi S Isabella Lk. (AMNH); Miracle Spgs. (UCB); Taft (LACM);

Tejon Pass - Lebec (UCB); Woody (OSU, UCB). Madera Co., 2 mi NE &

3 mi W Bass Lake (UCB, CAS); Coarsegold (UCB, UID); Northfork (CAS).

Mariposa Co., 1.9 mi W Mt. Bullion (UCB); Mariposa Co_ (UCB).

Riverside Co., Coachella Valley (CAS). Sta. Clara Co., Diablo Range

(CAS). Stanislaus Co., 1 mi W LaGrange (UCB). Tulare Co., Ash Mt.

HQ - N Kaweah (UCB); 11 mi NW Calif. Hot Spgs. (UCB); Coffee Cmp.

5 mi E Springville (UCB); Cold Spgs. - Sequoia N.F. (USNM); 8 mi SE
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Fountain Spgs. (AMNH, UCR); 8 mi NE Hammond (OSU); 5 mi N Kaweah

(UCB); Lemoncove & 4 mi NE (UCB); Porterville (F&A), 1 mi NE

Posey (UCB), Potwisha - Sequoia N.P. (CAS); Rose Crk. - 10 mi N

Columbia (UCB); Sequoia N.P. (LRCM); 8 mi NE Three Rivers (USU);

Tule River Cyn. (KU). Tuolumne Co., Sonora (UCB).

Irbisia nigripes Knight

Figures 21a, 21b, 44a&b, 67, 90, map 6

Irbisia nigripes Knight, 1925a:94-95; 1925b:182; 1968:185; Downes

1927:12; Carvalho 1959:105; Harling et al. 1977:35; Kelton

1980:84-85, map 23.

TYPES AND TYPE LOCALITY.

Male holotype: Troy Ida, 3-31; HOLOTYPE By H.H. Knight Irbisia

nigripes (red). Retained at Cornell University Collection, Ithaca,

New York. Allotype. Topotypic, likely to be retained in the

Knight collection at the United States National Museum, Washington,

D.C. Paratypes. I have examined one male paratype: Waterton,

20-6-1923, E.H. Strickland; PARATYPE By H.H. KNIGHT Irbisia nigripes

(red); Irbisia nigripes Kngt. This specimen is in the California

Academy of Sciences, San Francisco. There are an additional four

male and nine female paratypes mentioned in the original description.

DIAGNOSIS.

This species is unique among the species of the genus in possess-

ing an entirely black pleural surface on most specimens. The pronotal

disk is conspicuously flattened and the anterior angles of pronotum

are very prominent in dorsal and lateral views. In addition to the

previous characters, the structure of the sclerotized process of

the vesica of the male will serve to distinguish I. nigripes from

I. serrata Bliven. The process of I. nigripes is not preapically

expanded nor does it possess a linear series of strong spicules.
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The basal carina of the vertex of I. nigripes is considerably more

produced than on I. serrate.

DESCRIPTION.

Macropterous male. Length 5.50-6.30, width 2.43-2.65, shining

black, clothed with woolly sericeous white hairs. HEAD: width

across eyes 1.18-1.26, vertex 0.59-0.65, dorsal width of eye 0.28-

0.31; triangular, smooth or slightly asperate; temporal area

shining; median depression broadly shallow; basal carina acutely

prominent in cross section, posteriorly arcuate mesad, declivous

to level of vertex (declivate area asperate); eyes broadly joined

to frons, posterior margin of head slightly anteriorly arcuate at

junction of eye and frons in dorsal view, distance from tylus to

ventral margin of eye 0.65-0.69, height of eye 0.45-0.50, maximum

interocular width 0.88-0.93. ROSTRUM: length 1.70-1.89, black,

just reaching apex of mesocoxae. ANTENNAE: black; I, length 0.65-

0_74; II, 1.76-2.03; III, 0.88-1.05; IV, 1.03-1.21. PRONOTUM:

length 1.00-1.13, anterior width 0.95-1.08, maximum width 1.83-2.00,

trapezoidal, disk somewhat flattened, rugulopunctate, posterior

margin broadly arcuate, lateral margins straight, rounded or

broadly margined at junction with propleura, anterior angles very

prominent in dorsal and lateral view, directed anteriorly, somewhat

explanate; calli weakly developed, broadly confluent anteriorly,

not reaching anterolateral margins of pronotum; pro-, meso-, meta-

pleura and ostiolar peritreme entirely black except for narrow area

bordering coxae. LEGS: black; coxae black. VESTITURE: dorsum

covered with a mixture of recurved or recumbent sericeous white hairs

and suberect fulvous to fuscous hairs, disk of pronotum, especially

anterior angles and lateral margins, with prominent, conspicuous,

erect fuscous hairs; venter with sparse, thin fulvous hairs.

DESCRIPTION.

Macropterous female. More robust than male, but similar in

color, structure and vestiture. Length 5.60-6.40, width 2.65-2.90.

HEAD: width across eyes 1.23-1.35, vertex 0.68-0.75, dorsal width

of eye 0.26-0.33, distance from tylus to ventral margin of eye
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0.65-0.76, height of eye 0.48-0.53, maximum interocular width

0.91-1.01. ROSTRUM: length 1.83-2.06, just attaining to barely

surpassing mesocoxae. ANTENNAE: I, length 0.65-0.73; II, 1.63-

1.90; III, 0.88-1.08; IV, 0.98-1.28. PRONOTUM: length 1.08-1.30,

anterior width 1.03-1.18, maximum width 2.00-2.28.

SPECIMENS ILLUSTRATED.

Claspers: Idaho, Latah Co. (CU); vesica(b): Washington,

Klickitat Co. (KU); female & vesica(a): British Columbia, Creston

(UBC).

TAXONOMIC CONSIDERATION.

Male specimens from the northern portion of the range of I.

nigripes have sclerotized processes with fewer and less prominent

spines (the spines are not arranged in a linear series) as compared

to the spines of the sclerotized processes of more southern speci-

mens. The process of individuals from Wasco County, Oregon and

Klickitat County, Washington typify the southern condition with

a linear series of strong spicules. The single specimen from Crater

Lake, Klamath County, Oregon has a process that closely resembles

the northern specimens.

REMARKS.

Although the number of specimens of I. nigripes are few, its

distribution is similar to the northern and montane ranges of

I. elongata and I. fuscipubescens. I. nigripes appears to be the

northern counterpart of I. shulli. The latter is not known from

Canada, whereas I. nigripes has a northern limit of 50°15' north

latitude. Its range is bounded on the west by the Cascade Range

where it occurs in western ponderosa pine and sagebrush steppe

vegetational associations. Throughout the rest of its range both

grassland and forest border situations provide suitable habitats;

fescue-wheatgrass, foothill prairie (Agropyron-Festuca-Stipa),

sagebrush steppe, western ponderosa pine and Douglas fir forests of

the Rocky Mountain region of Idaho and Montana are the predominate
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vegetational associations. Host data is lacking, but adult speci-

mens were collected from Ceanothus sp., Chrysothamus sp. and

Dactylis glomerata L. Its elevational range is from 460 to 2130

m. (1500 to 7000 ft.) and occurs from 22 March to 13 July.

SPECIMENS EXAMINED.

117 specimens were examined from the following localities:

CANADA: ALBERTA: Kananaskis - Hwy. 25 (CNC); Waterton (CAS, CNC,

UALB). BRITISH COLUMBIA: Cascade (CAS), Christina Lk. (UCB);

Creston (UCB); 5 mi W Creston - Hwy. 3, 49°5' 116°37' (UBC);

Vernon (CAS, UBC). UNITED STATES: IDAHO: Bonner Co. 4 mi S

Elmira (UID); 2 & 7 mi S Sandpoint (UID). Kootenai Co., 4 mi W

Athol (UID); Coeur d'Alene (OSU). Latah Co., Deary (UID); Julietta

(BYU, SHF, USNM); Laird Park (UID); Moscow Mt. (OSU); Troy (UID).

MONTANA: Lake Co., 10 mi S Bigfork (MSU); east shore Flathead

Lk. (MSU); "Lake Co." (MSU). Missoula Co., Missoula (WSU).

Ravalli Co., Blodgtt Mt. (MSU); 15 mi SE Hamilton (OSU); Montana Expt.

Stn. - Florence (MSU). Sanders Co., Camas Prairie (MSU). OREGON:

Klamath Co., Crater Lk. Nat. Pk. (USNM). Wasco Co., 7 mi N Simnasho

(OSU). WASHINGTON: Chelan Co., Leavenworth (OSU, WWU). Klickitat

Co., 2 mi NW & 5 mi NE Lyle (OSU); Satus Pass (KU); Trout Lake (OSU).

Lincoln Co., 5 mi SE Grand Coulee (OSU).

Irbisia shulli Knight

Figures 22a, 22b, 45, 68, 91 map 7

Irbisia shulli Knight, 1941:75-76; 1968:185; Slater 1950:36, 71,

pl. 2, figs. 11, 12, 13, pg. 75, pl. 4, fig. 5; Carvalho 1959:106.

TYPES AND TYPE LOCALITY.

Male holotype: Lenore, Ida.,

WE Shull. Allotype and paratypes:

shulli Knight (orange). A pair of

May 7, 1938, Alt. 1000 ft.,

same data; PARATYPE Irbisia

paratype specimens are in the
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J.C. Schaffner Collection, Texas A&M University, College Station,

and the M.L. Bean Life Science Museum, Brigham Young University,

Provo, Utah. The University of Idaho, Moscow, retains 135 male

and 201 female specimens with the same data as the type material.

The remaining 51 male and 44 female paratype specimens mentioned

in the original description, in addition to the holotype and

allotype are likely to be in the Knight Collection at the United

States National Museum, Washington, D.C.

DIAGNOSIS.

This species is distinguished from allied species by several

characters. I. shulli and I. sericans (Stal) both have brachypterous

females, but the latter has a narrower vertex, longer antennal seg-

ments and fulvous tibiae. The vertex to antennal segment I ratio

of I. shulli ranges from 1:0.84 to 1:1 for males and from 1:0.73

to 1:0.86 for females; for I. sericans the range is from 1:1.04 to

1:43 for males, and from 1:1.08 to 1:1.27 for females. I. shulli

can be separated from the closely related, I. nigripes Knight by

the wider vertex and brachypterey of the female of the former

species. The vertex to antennal I ratio of I. nigripes ranges

from 1:1.02 to 1:1.19 for males, and from 1:0.91 to 1:1.11 for

females. The sclerotized process of the vesica of the male of

I. shulli is preapically expanded and slightly involuted as compared

to I. nigripes. I. shulli, by virtue of its wide vertex and

brachypterous female, is also distinct from I. serrata Bliven. The

vertex to antennal I ratio of the latter species ranges from

1:1.05 to 1:1.24 for males, and from 1:0.89 to 1:1.07 for females.

DESCRIPTION.

Macropterous male. Length 5.20-6.15, width 2.05-2.95, moderately

shining black, covered with long erect fulvous hairs. HEAD: width

across eyes 1.20-1.36, vertex 0.68-0.75, dorsal width of eye 0.26-

0.33; triangular, smooth or slightly asperate; temporal areas poorly

differentiated, smooth, shining; median depression usually not

evident; basal carina blunt, moderately prominent, posteriorly
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broadly arcuate mesad, declivous to level of vertex; eyes broadly

joined to frons, posterolateral margin arcuate posteriorly in

dorsal view, distance from tylus to ventral margin of eye 0.70-0.83,

height of eye 0.42-0.49, maximum interocular width 0.90-1.03.

ROSTRUM: length 1.65-2.18, black, approaching but not attaining

mesocoxae to reaching apex of metacoxae. ANTENNAE: black; I,

length 0.55-0.73; II, 1.44-1.85; III, 0.78-1.25; IV, 1.05-1.30.

PRONOTUM: length 1.00-1.15, anterior width 0.96-1.22, maximum width

1.73-2.09, trapezoidal, disk broadly convex, rugulopunctate, posterior

margin practically straight, lateral margins straight, broadly

rounded at junction with propleura, anterior angles prominent,

rounded, slightly directed anteriorly in dorsal view, quite evident

in lateral view; calli, quite convex, confluent anteriorly, with or

without foveate impression on anteromedial angles, usually not

reaching anterolateral margins of pronotum. LEGS: black; tibiae

with variably sized fuscous areas. VESTITURE: dorsum densely

clothed with suberect fulvous to fuscous or erect white hairs,

intermixed, in varying degrees, with recumbent sericeous hairs;

venter with sparse thin fulvous hairs.

DESCRIPTION.

Brachypterous female. Similar to male in color, vestiture and

structure (except membrane), but stature is more robust. Length

4-30-5.4, width 2.45-2.88. HEAD: width across eyes 1.30-1.45,

vertex 0.73-0.85, dorsal width of eye 0.25-0.33, distance from

tylus to ventral margin of eye 0.75-0.90, height of eye 0.43-0.48,

maximum interocular width 1.03-1.23. ROSTRUM: length 1.80-2.03,

approaching but not reaching mesocoxae to surpassing metacoxae.

ANTENNAE: I, 0.53-0.66; II, 1.33-1.75; III, 0.85-1.05; IV, 1.05-

1.33. PRONOTUM: length 0.94-1.08, anterior width 1.05-1.30,

maximum width 1.73-2.08; membrane reduced, not reaching beyond tip

of cuneus, cells not developed, tip of abdomen exposed.
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SPECIMENS ILLUSTRATED.

Male & female: Idaho, Latah Co. (OSU).

TAXONOMIC CONSIDERATION.

Some specimens from populations collected from the westernmost

portion of the range of I. shulli are noticeably smaller in all

body measurements and possess erect thin white hairs. This condi-

tion is obvious in specimens collected on the west side of the

Columbia River in Okanogan and Chelan Counties, Washington, and the

Osoyoos District of British Columbia. The seemingly constant

brachyptery of the female in this species suggests limited dispersal

ability. The location of these populations raises the possibility

of isolation during pluvial periods of the Pleistocene epoch. The

smaller size may be a result of the drier conditions of the Okanogan

Valley.

A single macropterous female was (hind wings are still brachyp-

terous) contained in a large sample of 106 specimens of I. shulli

collected from 5.5 miles SW of Halfway, Baker County, Oregon. The

entire series was collected from Balsamorhiza sp. This occurrence

suggests that the genes for macroptery are still present in the

species but the conditions necessary for its expression are con-

jectural.

REMARKS.

The distribution of I. shulli is rather wide, occupying woodland

situations from the west slopes of the Rocky Mountains in Colorado

to the east slopes of the Cascade Range in Washington. Several

grassland, shrub, and forest vegetational associations are contained

within its range. In Colorado and Utah, I. shulli occurs in mountain

mahogany - oak scrub, sagebrush steppe and open situations within

Douglas fir forests associations. Foothill prairies are inhabited

in Montana. The vegetational associations for its range in Idaho,

Oregon and Washington are sagebrush steppe and wheatgrass - blue

grasslands. The Palouse Prairie of Washington delimits the northern

border of this species. Adult specimens have been collected from:
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Agropyron intermedium Beauv., Agropyron sp., Artemisia carra Pursh,

Artemisia sp., Balsamorhiza sagittata (Pursh) Nutt., Carex sp.,

Elymus cinereus Scribn. & Merr. and Lupinus sp. Specimens range

in altitude from 305 to 2903 m. (1000 to 9524 ft.). The high

altitude record is from Gore Pass, Colorado. Collection dates are

from 23 April to 11 November. The late record is from Franklin

Basin, Utah.

SPECIMENS EXAMINED.

1,835 specimens were examined from the following selected

localities: CANADA: BRITISH COLUMBIA: Anarchist Mt. - Osoyoos

(CNC); E Osoyoos (UBC); White Lk. - Oliver (CNC). UNITED STATES:

COLORADO: Eagle Co., Muddy Pass Rd. - 10 mi NE Wolcott (JTP).

Grand Co., Gore Pass (CAS). Routt Co., Steamboat Spgs. (KU).

IDAHO: Adams Co., 7.5 mi N Council (OSU). Blaine Co., 18 mi NW

Ketchum (UID). Bonneville Co., 10 mi NE Swan Valley. Caribou Co.,

3 & 5 mi E Wayan (UID). Custer Co., Bear Crk. Cmpgd. (UID).

Franklin Co., Cub River Cyn. (USU); Franklin Basin (USU); Thomas

Spg. - Cub River Cyn. (USU); Weston Cyn. (UID). Latah Co., Moscow

(CAS, OSU, UID); 3 mi N Moscow (UID). Lemhi Co., 2 mi E Baker (UID).

Nez Perce Co., Lenore (OSU, UID). Oneida Co., Holbrook (UDU). Twin

Falls Co., Twin Falls (UID). Valley Co., Donnelly (BSU). MONTANA:

Gattatin Co., Bozeman (MSU). Powell Co., Garrison (UID). Sanders Co.,

Montana Expt. Stn. (MSU). OREGON: Baker Co., 30 mi ENE Baker (OSU);

5 mi NW Ballards Landing (T5S R78E Sec 31 SE 14 SW 4) (OSU); 5.5 mi

SW & 9 mi NE Halfway (OSU); 12 mi ENE Keating (OSU); 6.5 mi W & 7

mi N Richland (OSU); Sparta (OSU). Grant Co Blue Mt. Hot Spgs.

(AMNH); 0.3 m S Fox (OSU); Fox Valley (JS); 5 mi S John Day (OSU);

Keerin's Rch. - Izee (JS); 11 mi N Seneca (OSU). Umatilla Co.,

Kamela (USNM); 1 mi N Kamela (OSU); nr..Ukiah (OSU); Weston (UID);

9 mi E Weston (OSU); 0.4 mi S jct. 244 & 395 (OSU). Union Co., 11

mi SSE & 12 mi NE La Grande (OSU); 15 mi SE Pendleton (OSU); Phillips

Cyn. - 4.2 mi W Elgin (OSU). Wallowa Co., 40 mi N Enterprise (OSU).

Wasco Co., 27 mi S Maupin (OSU); Mayer St. Pk. (OSU); 3.4 mi S
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Shaniko (OSU). UTAH: Box Elder Co., Brigham City (USNM, USU);

Rosevere Crk. - Raft River Mts. (BYU). Cache Co., Ant & Upper Ant

Valley (USU); Blacksmith Fork Cyn. (OSU, USU); East Cyn. (USU); Elk

Cyn. (USU); Franklin Basin (OSU, USU); Hodges Cyn. (USU); Logan (OSU,

USNM, USU); Porcupine Res. (USU); Tony Grove Cyn. Cmpgd. (BYU, OSU,

USU); Wellsville (CNC, USU). Daggett Co., Flaming Gorge Nat. Rec.

A. (UCD). Duchesne Co., Yellowstone Rgr. Stn. (BYU). Juab Co.,

Chicken Crk. Cmpgd. (USU). Morgan Co., Morgan (USU); Peterson (USU);

Porterville (USU). Rich Co., Allen Cyn. (SHF, USNM, USU); Bear Lk.

Overlook (USU); Garden City (SHF, USNM); Laketown (OSU); Monte Cristo

(USNM, USU); Randolph (USU'; Woodruff (USNM). Sevier Co., Mattsson

Rch. - Salina Cyn. (USU) Wasatch. Co Current Crk. (KU); 20 mi SE

Heber (UID); Strawberry Res. (UCD, USNM). Weber Co., Cousey Dam

(USNM); 12, 18 mi N & Huntsville (SHF, USNM, USU); 6, 10 mi S & 7 mi

W Monte Cristo (USNM, USU). WASHINGTON: Asotin Co., 1.5 mi S Anatone

(OSU). Benton Co., Snively Cyn., Rattlesnake Rdg. - Hanford A.E.C.

Rsv. (WSU). Chelan Co., 12 mi SW, 13.4 mi W Chelan (OSU). Douglas Co.,

4 mi W Waterville (OSU, WWU). Ferry Co., 8 mi SE Keller (OSU).

Garfield Co., Pomeroy (WSU). Grant Co., 1 mi E Stratford (OSU).

Kittatas Co., 10 mi NW, 14 mi N, 20.5 mi NNW Ellensburg (OSU); 12 mi N

Kittatas (OSU). Klickitat Co., 3 mi E Bingen (OSU); 19 mi NE Goldendale

(OSU); 5 & 21.7 mi NE Lyle (OSU1; 3.7 mi E Wahkiacus (OSU). Okanogan

Co., 7 mi NE Coulee City (OSU); 6 mi E Elmer City (OSU); Frye Hill

top - 5 mi SE Molson MMNH1; Molson (MINH); 11 mi W Okanogan (OSU);

3.7 mi W Twisp (OSU).. Spokane Co., Turnbull Wldf. Rfg. (OSU). Stevens

Co., 10 mi S Kettle Falls (OSU). Yakima Co., 13.5 mi W Neches (OSU);

27.6 mi S Toppenish (OSU); Wenas (OSU); Yakima (TA&M). WYOMING:

Lincoln Co., Afton (USU); Auburn (BYU); Commissary Rdg. - Salt River

Range (UWY). Teton Co., Teton Cyn. - West side Teton Mts. (UID).
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Irbisia serrata Bliven

Figures 23a, 23b, 46, 69, 92 map 3

Capsus solani Heidemann, 1910:200-201 (nec holotype).

Irbisia brachycerus, Cockerell 1910:370; Vosler 1913:553 (in part);

Van Duzee 1914:24 (in part); 1924, 149, 152.

Irbisia mollipes, Van Duzee 1921:147-148 (in part).

Irbisia serrata Bliven, 1963:82-83, 86, pl. 8, figs. 8, 8a.

TYPES AND TYPE LOCALITY.

Male holotype: Laribee Valley, Humboldt Co., California, 16

May 1937. Allotype: same locality, 26 April 1936. There are 16

paratypes from five localities in Humboldt and Mendocino Counties,

collected from April to May mentioned in the original description.

All specimens were collected by B.P. Bliven, and are retained in his

collection. All the type material is currently unavailable for study,

but topotypic specimens have been examined.

DIAGNOSIS.

I. serrata is distinguished from allied species by a combination

of characters. It possesses a membranous sac which is medially

attached to the left outer surface of the sclerotized process of the

vesica of the male. This character is unique to the genus. The

structure of the female genitalic characters is not diagnostic.

The following characters will separate I. serrata from I. sericans

(Stal): pronotum with straight lateral margins, confluent punctation,

and prominent anterior angles, in dorsal and lateral view; shorter

antenna; macropterous female; vastly different male claspers.

I. serrata is distinguished from I. solani (Reid.) by: the prominent

anterior angles of the pronotum, mostly shagreened dorsal surface of

the head, generally more densely distributed longer vestiture, strongly

spined shaft of the left clasper of the male. X. shulli Knight has

a wider vertex and brachypterous female which distinguish this species

from I. serrata. The preponderance of black color and flattened

pronotal disk of I. nigripes Knight serve to differentiate it from
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I. serrata. I. serrata is distinguished from I. fuscipubescens

Knight by the former's densely distributed much longer vestiture,

mostly shagreened dorsal surface, and confluently punctate pronotum.

I. serrata is separated from I. inurbana Bliven by the former's

longer first antennal segment, rugulopunctate pronotum and longer

vestiture.

DESCRIPTION.

Macropterous male. Length 5.10-5.80, width 2.30-2.65, shining

black, densely clothed with upright white to fulvous hairs inter-

mixed, in varying degree, with recurved sericeous white hairs.

HEAD: width across eyes 1.10-1.24, vertex 0.45-0.59, dorsal width

of eye 0.30-0.35; triangular, shagreened or slightly asperate;

temporal areas indistinct, basal carina produced, slightly declivous

to level of vertex posteriorly arcuate mesad; median depression

indistinct, eyes broadly joined to frons; posterior margin of head

(including eyes) arcuate posterolaterally in dorsal view; distance

from tylus to ventral margin of eye 0.53-0.63, height of eye 0.48-

0.55, maximum interocular width 0.79-0.90. ROSTRUM: length 1.53-

1.95, fuscous to black, barely reaching to slightly surpassing

mesocoxae. ANTENNAE: black; I, length 0.51-0.68, apex and base

may be fulvous; II, 1.45-1.85; III, 0.73-1.05; IV, 1.00-1.23.

PRONOTUM: length 0.97-1.20; anterior width 0.88-1.03; maximum width

1.66-1.95; trapezoidal, disk broadly convex, scabrous and confluently

punctate, posterior margin broadly arcuate, lateral margins straight,

margined at junction with propleura, anterior angles, prominent,

quite evident in lateral view, pronotal disk "shelf-like" dorsad

of coxal cleft; calli slightly flattened, evident but only slightly

produced, confluent anteriorly, smooth or asperate. LEGS: black;

tibiae dark fuscous, may be testaceous to fulvous, medially.

VESTITURE: head, pronotum and scutellum with upright shining white

and/or fulvous hairs, which become suberect or recumbent on hemelytra;

dorsum covered with recurved sericeous white hairs; venter with

dense, thin light hairs.
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DESCRIPTION.

Macropterous female. More robust than male; however, similar

in color, structure and vestiture. Length 5.10-5.90, width 2.30-

3.00. HEAD: width across eyes 1.18-1.28, vertex 0.55-0.63, dorsal

width of eye 0.30-0.35, distance from tylus to ventral margin of

eye 0.57-0.65, height of eye 0.49-0.56, maximum interocular width

0.88-0.93. ROSTRUM: length 1.76-1.90, either reaching meso or

metacoxae. ANTENNAE: I, length 0.54-0.63; II, 1.41-1.73; III,

0.75-1.00; IV, 1.10-1.23. PRONOTUM: length 1.10-1.25, anterior

width 0.98-1.08, maximum width 1.90-2.10. LEGS: fuscous or

rufescent, coxae black, apices testaceous, trochanter testaceous,

femora with fuscous spots ventrally on some specimens, tibiae fulvous,

knees and apices black, tarsi black.

SPECIMENS ILLUSTRATED.

Claspers & female: California, Trinity Co. (UCB); vesica:

Colorado, La Plata Co. (OSU).

TAXONOMIC CONSIDERATION.

Heidemann (1910), in the original description of Capsus solani,

included within the distributional range of this species specimens

from Olympia, Washington and the Wasatch Mountains, Utah. It is my

opinion that these specimens are not conspecific with I. solani,

but are misidentified specimens of I. serrata Bliven (1963). No

specimens, of the material on hand, of I. solani occur at or near

these localities, whereas the localities are well within the dis-

tributional range of I. serrata.

Van Duzee (1914) included several specimens of I. serrata Bliven

from Colorado, New Mexico and Utah within his treatment of I.

brachycera (Uhler) 1872. This misidentification was apparently due

to his confusion of the habitus of I. brachycera (Uhler). Van

Duzee (1921) received specimens of I. brachycera (Uhler) and the

not yet described I. serrata Bliven from Sunset, Colorado.

He mistakenly identified the specimens of I. serrata Bliven as
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I. brachycera (Uhler) and named a new species I. arcuata, for the

true I. brachycera (Uhler) specimens, Knight(1941) made I. arcuata

V.D. the junior synonym of I. brachycera (Uhler) after he examined

the type specimen of the latter species. Knight took this action

after he had misidentified many specimens of I. brachycera (Uhler)

as I. arcuata, apparently following the example of Van Duzee.

have specimens of I. serrata Bliven identified as I. brachycera

(Uhler) by both Van Duzee and Knight.

It is interesting that Knight did not describe those specimens

of the not yet described I. serrata Bliven as a new species, at the

time he synonymized I. arcuata V.D. This oversight may be due to

Van Duzee (1917) placing Capsus solani Heid. as a variety of I. brachy-

cera (by Van Duzee, not Uhler--the subsequent I. serrata Bliven).

Knight may have thought that the specimens which were not conspecific

with I. brachycera (Uhler) were conspecific with I. brachycera var.

solani (in the sense of Van Duzee). This scenario is conjecture as

no specimens of I. serrata Bliven identified by Knight as I.

brachycera var. solani have been located.

Van Duzee (1921) included specimens from the Las Vegas Range,

New Mexico in his treatment of I. mollipes V.D. These specimens

are correctly identified as I. serrate Bliven. In all cases, I have

added my determination labels to these critical specimens.

I have cited Cockerell (1910) in I. serrata Bliven because he

states that the identification was made by Van Duzee. The specimens

of concern were taken at Steamboat Springs, Colorado. This locality

is within the range of I. serrata Bliven, although I have no topo-

typic material. However, there is a good series of I. shulli

Knight from Steamboat Springs. The separation of the males of

these two species can be difficult and the dissection and examination

of the genitalia is required for positive identification.

REMARKS.

The placement of specimens, which are described by the previous

redescription, in I. serrate is done without reservation. The

specimens fit within the constructs of the original description;
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being identical in structure, coloration, vestiture and male

claspers. I have examined several specimens from near the type

locality. I. serrata has caused great difficulty in the identifi-

cation of the species of Irbisia because of its very great

distributional range, sygpathrywith nine other species of Irbisia,

and the relative obscurity of its original description (which did

not contain a key to the species).

I. serrata has one of the widest distributional ranges in

the genus. It occurs as far south as the Upper Gila Mountain forest

province of Arizona inhabiting open situations in several floristic

associations: Arizona pine forest and a transition zone between oak -

juniper woodland and mountain mahogany - oak scrub. Within the

Rocky Mountain forest province seven forest associations contain

open areas providing suitable habitat for I. serratat these associa-

tions are: western ponderosa, Douglas fir, grand fir - Douglas fir,

western spruce - fir, pine - Douglas fir, Arizona pine and southwestern

spruce - fir. Many of these forest associations intergrade with sage-

brush steppe and juniper - pinyon woodland associations in Colorado,

Idaho, New Mexico, Oregon and Utah. East of the Cascade Range,

ringing the Columbia Basin, in Oregon and Washington fescue - wheat-

grass and wheatgrass - bluegrass grasslands also provide I. serrata

with habitat. West of the Cascade Range in the Pacific forest province

openings are found within cedar - hemlock - douglas fir and silver

fir - douglas fir forests of Oregon and Washington. The Sierran

forest province in the Klamath Mountains of northern California is

essentially the southern limit of the distribution in this state; a

few specimens are known from the black oak digger pine forests of

Monterey and Napa Counties.

Adult and immature specimens have been collected on these grass

hosts: Agropyron spicatum (Pursh) Scribn. & Sm., Dactylis glomerata

L., Elymus glaucus Buckl., E. triticoides Buckl., Festuca arundinacea

Schreb., F. rubra L., Poa pratensis L. and Sitanion hystrix (Nutt.)

J.G. Sm. Both adults and immature stages were observed feeding on

these non-graminoid monocots: Allium cernuum Roth, A. crenulatum

Wieg., Brodiaea sp. and Iris tenax Dougl. Several other plants have
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had adults collected from them: Abies procera Rehd., Alnus sp.,

Balsamonhiza sagittata (Pursh) Nutt., Balsamorhiza sp., Ceanothus

integerrimus H.&A., C. velutimus Dougl. ex Hook, Cercocarpus ledifolius

Nutt., Eriodictyon californica (H.&A.) Torr., Juniperus sp., Lomatium

dissectium (Nutt.) Math. & Const., Lupinus sp., Physocarpus capitatus

(Pursh) Kuntze, Picea sp., Pinus flexilis James, P. ponderosa Dougl.

ex P. & C. Lawson, Polygonum bistortoides (Pursh), Quercus breweri

(Engelm. in Wats.) Jeps., Q. garryana Dougl., Ribes cereum Dougl.,

R. roezlii Regel, Salix sp., Spiraea sp. and Vicia sp. The altitudinal

range of I. serrata is 15 m. (49 ft.) at Puyallup, Washington and

3660 m. (12,000 ft.) at Silverton, Colorado. Its period of occurrence

is 15 March at Globe, Arizona and 27 August at Blackwall, British

Columbia.

SPECIMENS EXAMINED.

872 specimens were examined from the following localities:

CANADA: BRITISH COLUMBIA: Blackwall-Manning Pk. (UBC); Lytton (UBC);

Salked Flats - nr. Inkitsaph (UBC); Skihist Cmp. - Fraser R. (UCB).

UNITED STATES: ARIZONA: Apache Co., Big Lk. - Apache Nat. For.

(CNC). Coconino Co., 9 mi S Flagstaff (NAU); Yavapai Pt. - Grand

Canyon Nat. Pk. (USNM), Grand Cyn. - Grand Cyn. Nat. Pk. (CAS).

Gila Co., Globe (OSU); 1 mi W Miami (UCR); Parker Crk. - Sierra Ancha

Mts. (USNM); nr. Roosevelt Lk. (USNM). CALIFORNIA: Del Norte Co.

mp. 8.25 rt. 199 - Middle Fork of Smith River. Humboldt Co., Blair's

Rch. - Redwood Crk. Lake Co., Blue Lakes (UCD). Mariposa Co.,

Clouds Rest - Yosemite Nat. Pk. (LACM); Yosemite (UCB). Mendocino

Co., 7 mi W Eel River Rgr. Stn. (UCB); Hopland (UCD). Modoc Co., 1 mi

NW Ft. Bidwell (UCB). Monterey Co., Jolon (UCD). Napa Co., W Monticello

(F&A). Sacramento Co., 5 mi N Folsom (F&A). Shasta Co., Castle Crag

St. Pk. (AMNH). Siskiyou Co., Ash Crk. Rgr. Stn. - 9 mi E McCloud

(UCB); 1 mi SE Bartle (UCB); Caribou Mt. - Trinity Alps (UCB); Young's

Valley (PUC). Trinity Co., Buttercreek Mdw. - 8 mi W Hayfork (UBC);

Carrville (CAS); Coffee Crk. Rch. (UCB); Horseshoe Lk. (PUC); Mountain

Mdw. Rch., head of Coffee Crk. (UCB); Scott Mt. Mdw. - 6 mi E Callahan

(OSU); Scott Mt. Peak (UCB); South Fork Pass (UID). COLORADO: Boulder

Co., Boulder & 4.5 mi N (CNC); Sunset (CAS). Conejos Co., Trujillo
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Mdw. Cmp. - 3 mi N Cumbres (AMNH). Custer Co., Davenport Cmp.

36 mi S Florence (AMNH). Garfield Co., Glenwood (USNM). Gunnison

Co., Monarch Pass (USNM). Hinsdale Co., Lake City (KU). La Plata

Co., La Plata (CNC); Rockwood (KU); 5 mi N Rockwood (OSU). Larimer

Co. nr. Estes Pk. - Rocky Mt. Nat. Pk. (USNM); Ft. Collins (SHF).

Las Animas Co., Cucharas Pass (CNC); Spanish Peaks (USNM). Mesa

Co., East Fork Big Crk. - 10 mi S Collbran (USNM). Mineral Co.,

16 mi N Pagosa Spgs. (TA&M). Montezuma Co., Mesa Verde Nat. Pk.

(UCD). Montrose Co., 2 mi S Columbine Pass (JTP). Ouray Co., Summit

Road - Ouray (AMNH); Ouray (AMNH). Routt Co., Meadows (CNC).

San Juan Co., Silverton (USNM). San Miguel Co., Cornet Crk. -

Telluride (AMNH). Glenwood (USNM). IDAHO: Adams Co., 7.5 & 8 mi

N Council (OSU & UID). Boise Co., 3 mi N Idaho City (UID). Cassia

Co., City of Rocks (UID); Elba-Basin Pass (UID). Elmore Co., 13

mi W Hill City (MSU). Oneida Co., Black Pine Cyn. (USU); Holbrook

(USU). NEVADA: Humboldt Co., Lye Crk. - Sta. Rosa Mts. (OSU).

NEW MEXICO: Sandoval Co., Jemez Spgs. (LACM, KU). San Miguel Co.,

Holy Ghost Cyn. - 14 mi N Pecos (UALB); Mosimann Rch. - 15.7 mi W

Sapello (UALB); "Top of Las Vegas Range," (CAS). Torrance Co., Estania

(KU); Tajique (KU). OREGON: Baker Co., 5.5 mi SW Halfway (OSU), 14

mi E Hereford (OSU). Benton Co., Oak Crk., Roaring River Fish

Hatchery - both nr. Corvallis (OSU); Corvallis (OSU, UCB); MacDonald

St. For. (OSU); Mary's Peak (T12S R7W Sec 20 SE & SW 14) (AMNH, OSU);

Rock Crk. - 5 mi W Philomath (OSU). Clatsop Co., Trl. Saddle Mt. St.

Pk. (AMNH, OSDA, OSU). Crook Co., Mark's Crk. - Crook City (OSDA,

OSU); 20 mi E Prineville (OSU); 9.5 mi E Post (OSU). Deschutes Co.,

Indian Ford Crk. - 6 mi W Sisters (OSU); Indian Ford Rd. - 2 mi NE

Sisters (T14S R1OE Sec 27) (OSU); 4.2 & 14 mi S Millican (AMNH, OSU);

Pine Mt. Observatory (AMNH, OSU); RW Sawyer St. Pk. - 1 mi NW Bend

(OSU). Douglas Co., Bradley Crk. - nr. Glide (OSU); Grant Co., 8 & 11

mi N Seneca (OSU). Hood River Co., Dimmock St. Pk. - 2 mi SW Parkdale

(OSU). Jackson Co., Applegate Rd. (OSU); Ashland (SOS); Colestin

(OSDA); Medford (OSU); Summit Green Spgs. Hwy. (OSU); 5 mi W &

Pinehurst (OSU); 3 mi E Sams Valley (OSU); Siskiyou Pass (CNC, OSU);



132

0.5 mi S Siskiyou Smt. (old rt. 99) (AMNH, OSU); Tubb Spgs. - 6 mi

W Pinehurst (OSU). Josephine Co., Rough & Ready Botanical Wysd.

(OSU); Woodcock Crk. - 3 mi SW Cave Jct. (T39S R5E Sec 31) (OSU).

Klamath Co., 11 mi E & 15 mi NW Bly (OSU); Bly Mt. - 10 mi W Beatty

(OSU); 7 & 10 mi W, 12 mi SW Keno (OSU & AMNH); Gerry Ranch - 12 mi

NW Klamath Falls (OSU); Spencer Crk. (OSU); Sprague River Pk. (OSU).

Lake Co., Chandler St. Pk. (OSU); Fremont Nat. For. (CAS); Quartz

Crk. - 16 mi E Bly (OSU). Lincoln Co., Little Grass Mt. - 20 mi

N rt. 20 (OSU). Polk Co., Grande Ronde (OSU). Lane-Linn Co's., H.J.

Andrews Expt. For. - 11 mi N Blue River (T15S R5E Sec 28 NW - SW 1/4,

T15S R6E Sec 7 SW 1/4, 0.5 mi N Grissel Pt. - T15S R6E Sec 29 SW 1/4)

(all OSU). Linn Co., Iron Mt. Trl. (OSU); Lost Prairie (OSU);

Peterson Butte (OSU); Tombstone Prairie (OSU). Umatilla Co., 2.2 mi

N Dale (OSU); Tollgate (OSU). Union Co., 12 mi NE LaGrange (OSU).

Wallowa Co., Wallowa Lk. (CAS). Wasco Co., Bear Spgs. - 25 mi W

Maupin (OSU); Cherry Hgts. Rd. - 5 mi S The Dalles (OSU); 5.5 mi E

Mosier (OSU); 2 mi S & 7 mi N Simnasho (OSU); The Dalles (CU);

Wapinita (OSU). Wheeler Co., 4 mi SW Fossil (OSU); 4.5 mi S Mitchell

(OSU); Slide Mt. - 9.5 mi E rt. 26 on FS Rd. 2630 (OSU). Yamhill Co.,

Bald Mt. (OSU); Forest Grove (OSU), 1 mi S Pike (OSU). UTAH: Cache

Co., Benson (USU); Blacksmith Fork Cyn. (SHF, USU); East Cyn. (UCD,

USU); Green Cyn. (USU); Logan (SHF, OSU, USU); Logan Cyn. (USU);

Richmond (USU); Smithfield (USU); Wellsville (KU, USU); Wellsville

Cyn. (OSU, USNM, USU). Daggett Co., Grizzly Rdg. (USU). Duchesne Co.,

Yellowstone Rgr. Stn. (BYU). Grand Co., Lake Oowah - La Sal Mts.

(USU); Warner Rgr. Stn. - 28 mi ESE Moab (AMNH). Juab Co., Chicken

Crk. Cyn. (USU); Little Valley (USU). Millard Co., Oak Crk. Cyn.

(USU). Salt Lake Co., Alta - Little Cottonwood Cyn. (CAS); Cowley

Cyn. (OSU); Parleys Cyn. (UCD). San Juan Co., Bears Ears - Elk Rdg.

(BYU, USU).; 3 mi W, 10 mi SW & Monticello (USU, BYU); Navajo Mt.

(CAS). Sevier Co., 20 mi E Salina (UIS). Summit Co., 20 mi E Salt

Lake City (KU). Tooele Co., Johnson Pass (UCD). Utah Co., Springville

(BYU). Wasatch Co., Upper Wolf Crk. Cyn. (USNM); Pintura (USNM);

Santa Clara (BYU). Anderson Rch. (BYU). Copper Mts. - Tecoma Range

(BYU). Elks Park - Ashley Nat. For. (BYU). Geyser Pass (USU).
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Warner (SHF). WASHINGTON: Kittitas Co., Cle Elum (CAS); Easton

(USNM); 20 mi NNW Ellensburg (OSU). Klickitat Co., 5.3 mi E

Bingen (OSU). Lincoln Co., 12 mi N Davenport (OSU). Pierce Co.,

Ft. Lewis (UCD); Puyallup (UCB). Skamania Co., Dog Mt. - Pacific

Crst. Trl. (OSU). Spokane Co., 8 mi S Spokane (OSU). Stevens Co.,

10 mi S Fruitland (OSU). Whitman Co., Kamiak Butte St. Pk. (OSU);

Pullman (USNM).

Irbisia castanipes Van Duzee

Figures 24a, 24b, 47, 70, 93 map 18

Irbisia castanipes Van Duzee, 1921:145-146, 151; Carvalho 1959:105.

TYPES AND TYPE LOCALITY.

Male holotype: Keen Camp Cal., Riverside Co., June 6-12, 1917;

Pine; EP Van Duzee Collector; HOLOTYPEcastanipes (red), CAS #798.

Allotype: same data; ALLOTYPE castanipes (red), CAS #799. Para-

types - six females: same data; PARATYPE castanipes (orange). Two

male specimens and a female specimen collected with the type series

have not been located. All type specimens are in the California

Academy of Sciences, San Francisco.

DIAGNOSIS.

I. castanipes may be separated from all other species of Irbisia

by the dull black color with bronze luster, and sparsely distributed

short, appressed, light hairs on the dorsal surface.

DESCRIPTION.

Macropterous male. Length 5.40-6.10, width 2.10-2.60, dull

black with bronze luster, sparsely clothed with minute appressed,

light colored hairs. HEAD: width across eyes 1.23-1.30, vertex

0.53-0.60, dorsal width. of eye 0.33-0.38; triangular, shagreened;
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temporal area asperate, basal carina sharp in cross section,

declivous to level of vertex, potseriorly arcuate mesad; vertex

flattened, median depression very shallow; eyes large broadly

joined to frons, posterolateral margin arcuate caudad in dorsal view;

distance from tylus to ventral margin of eye 0.65-0.68, height

of eye 0.53-0.58, maximum interocular width 0.85-0.95. ROSTRUM:

length 2.03-2.35, black, reaching or surpassing apices of metacoxae.

ANTENNA: black; I, length 0.65-0.68, base and apex may be fuscous;

II, 1.80-2.04; III, 1.05-1.10; IV, 1.10-1.15. PRONOTUM: length

1.03-1.20; anterior width 0.84-0.96; maximum width 1.74-2.03;

trapezoidal, with sparse long bristles anterolaterally; disk broadly

convex, rugose or transversely rugose and/or punctate, posterior

and lateral margins straight, lateral margin rounded at junction with

propleura, anterior angles rounded and indistinct in dorsal and

lateral view; calli inconspicuous, shagreened, confluent anteriorly,

reaching anterolateral margin of pronotum. LEGS: castaneous to

fuscous; apices of femora and tibiae lighter; apices of coxae and

base of trachanters light. VENTER: polished black. VESTITURE:

dorsum clothed with minute, sparse, appressed light hairs; hairs

longest on head; venter with sparse, long, upright hairs.

DESCRIPTION.

Macropterous female. More robust than male, but structure,

color and vestiture are similar. Length 5.00-6.30, width 2.25-

2.50. HEAD: width across eyes 1.33-1.40, vertex 0.58-0.63, dorsal

width of eye 0.36-0.40, distance from tylus to ventral margin of

eye 0.70-0.75, height of eye 0.56-0.60, maximum interocular width

0.95-1.00. ROSTRUM: length 2.33-2.55, surpassing apices of

metacoxae. ANTENNA: I, length 0.68-0.78; II, 1.80-2.01; III,

1.08-1.18; IV, 0.85-1.11. PRONOTUM: 1.03-1.23, anterior width

0.95-0.98, maximum width 2.00-2.10.

SPECIMENS ILLUSTRATED.

Claspers & female: California, Riverside (UCB); vesica: San

Diego Co. (UCB).
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REMARKS.

This species appears to be the southern counterpart to

I. umbratica Bliven. Both species occur in pine associations of

the Sierran forest province. I. castanipes is also found at

higher elevations in the Laguna, San Jacinto and Tehachpi Mts.

within the California chaparral province. Adult specimens have

been collected on Pinus jeffeyi Grey. & Balf. in A. Murr. and

P. ponderosa Dougl. ex P.&C. The localities range from 1372 to

2225 m. (4500 to 7300 ft.) elevation. Collection dates for adult

species are 18 May to 10 July.

SPECIMENS EXAMINED.

46 specimens were examined from the following localities:

UNITED STATES: CALIFORNIA: Fresno Co., Florence Lk. (UCB);

Huntington Lk. (CAS). Kern Co., Antelope Cyn. - Tehachapi Mts.

(UCR); Mt. Pinos (UCD). Riverside Co., Idyllwild (UCB, UCD);

Poppet Flat (UCB); Tahquitz Valley - San Jacinto Mts. (UCB).

San Diego Co., Green Valley Mdw. - Cuyamaca St. Pk. (UCB); Mt. Laguna

(UCB). Tulare Co., Kennedy Mdw. (UCD). Tuolomne Co., Kennedy Mdw.

(UCD).

Irbisia umbratica Bliven

Figures 25a, 25b, 48, 71, 94 map 20

Irbisia umbratica Bliven, 1963:69-70, 85, pl. 7, figs. 7, 7a.

TYPES AND TYPE LOCALITY.

Male holotype: Paso Robles, S.L.O. Co., California, 18 April

1950. Allotype and 17 paratypes: same data. Paratypes: nine -

Santa Lucia Mts., east of Morro Bay, S.L.O. Co., California, 15 May

1962. All type specimens were collected by B.P. Bliven and are

currently unavailable for study.
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DIAGNOSIS.

I. umbratica can be separated from most of the other species

of Irbisia by the structure of the vestiture. Both I. umbratica

and I. mollipes V.D. are densely covered with a single type of

suberect, long shining pale white to pale goldish hair. I. umbratica

differs from I. mollipes V.D. in the former species wider vertex- -

vertex to antennal segment I ratio for I. umbratica ranges from

1:1.07 to 1:1.30 for the male, and from 1:0.88 to 1:1.05 for the

female. The ratio for I. mollipes ranges.from 1:1.29 to 1:1.70 for

male and from 1:1.36 to 1:1.53 for the female. The sclerotized

process of the vesica of the male I. umbratica is unique, among

the species of the genus; long, narrow throughout, with minute spines

on the thin frontal margin.

DESCRIPTION.

Macropterous male. Length 5.70-6.10, width 2.20-2.60, shining

black, densely clothed with long, erect light hairs. HEAD: width

across eyes 1.26-1.35, vertex 0.59-0.64, dorsal width of eye 0.33-

0.38; triangular, smooth; temporal area glabrous; basal carina

prominent, abruptly rising from vertex, sublinear; median depression

broad, may be deep; eyes large broadly joined to frons, posterior

margin straight, distance from tylus to ventral margin of eye

0.63-0.65, height of eye 0.53-0.58, maximum interocular width 0.90-0.91.

ROSTRUM: length 1.95-2.03, black, reaching apex of mesocoxae.

ANTENNAE: black; I, length 0.64-0.73; II, 1.79-1.93; III, 0.95-1.05;

IV, 1.20-1.28. PRONOTUM: length 1.16-1.20; anterior width 0.93-

0.98; maximum width 2.98-2.03; trapezoidal, disk broadly convex,

rugose with distinct punctures, posterior margin straight, lateral

margins straight or slightly concave, rounded at junction with

propleura, anterior angles blunt or rounded, not prominent in dorsal

view, but sulcate of coxal dorsad cleft; calli slightly elevated,

confluent anteriorly, asperate, with fovate impression on inner

anterior angle, calli reaching anterolateral margin of pronotum.

LEGS: black; tibiae fuscous; apices black. VESTITURE: dorsum with
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dense, long, erect white to fulvous hairs, intermixed (in variable

degree) with fine, recurved or prostrate white hairs; venter,

ventral surface of femora and tibiae with long testaceous hairs.

DESCRIPTION.

Macropterous female. Slightly more robust than male, but

similar in color, vestiture and structure. Length 5.90-6.55, width

2.25-2.95. HEAD: width across eyes 1.29-1.40, vertex 0.60-0.70,

dorsal width of eye 0.35-0.38, distance from tylus to ventral margin

of eye 0.65-0.73, height of eye 0.53-0.60, maximum interocular width

0.95-1.00. ROSTRUM: length 1.95-2.23, reaching or surpassing

mesocoxae. ANTENNAE: I, length 0.60-0.68; II, 1.48-1.84; III,

0.90-1.13; IV, 1.02-1.08. PRONOTUM: length 1.13-1.20, anterior

width 0.90-1.10, maximum width 1.85-2.28.

SPECIMENS ILLUSTRATED.

Male & female: California, Shasta Co. (BYU).

TAXONOMIC CONSIDERATION.

Placement of the group of specimens which fit under the previous

description is tentative. The specimens from north of Kern County,

California are very similar to the original description and homo-

geneous. Specimens from the Tehachapi Mountains and Transverse

Ranges are slightly different from the more northern populations in

the female sclerotized rings and the male vesica, as well as having

narrower vertices and more sericeous hairs on the dorsum. Examination

of the type material should aid in the resolution of these diffi-

culties-

REMARKS .

I. umbratica has a distribution which is restricted to the

Sierra Forest province, and ponderosa shrub forest section of the

Intermountain sagebrush. province (Bailey 1976). Within the mixed

conifer forest of the Sierras, this species occurs in floristic

associations which have pine as a component. Adult specimens have
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been collected on Pinus contorta Dougl. ex Loud., P. ponderosa

Dougl. ex P.&C. Lawson, P. sabiniana Dougl. and Pinus sp.

Circumstantial evidence (specimens from Siskiyou County, California,

densely covered with pollen) indicates that adults may feed on pine

pollen. The primary grass hosts of this species are unknown but

are obviously an understory component of pine forests. Adult

specimens were collected from 28 April to July 10, and from 381 to

1676 m. (1250-5500 ft.) elevation.

Bliven (1963) described this species from specimens collected

in San Luis Obispo County, California, an area with a black oak -

digger pine floristic association. These specimens differ from this

redescription by the following arrangement of characters: predominance

of dense, long recurved or woolly hairs; lateral margin of pronotum

convex; legs ochraceous. Of the specimens on hand those from Fresno,

Madera, Mariposa, and San Bernardino counties, California, most

resemble Bliven's description.

SPECIMENS EXAMINED.

50 specimens were examined from the following localities:

UNITED STATES: CALIFORNIA: Colusa Co., Wilbur Hot Spgs. (JTP).

Fresno Co., Boy Scout Cmp. - Coalinga (CAS); Converse Basin - near

Hume (CAS). Kern Co., Antelope Cyn. - Tehachapi Mts. (UCR), 3 & 4 mi

W Woffard Hts. (UCB). Madera Co., Oakhurst (UCB). Mariposa Co.,

Miami Rgr. Stn. (UCB); Yosemite (UCB). Plumas Co., Meadow Valley

(CAS). San Bernardino Co., S of Cmp. Angeles (UCR); above Mt.

Home - San Bernardino Mts. (AMNH); Wrightwood (UCB). Shasta Co.,

Hat Crk. (BYU, UCB); Redding (WSU). Siskiyou Co., 1 mi W Bartle (AMNH).

Tehama Co., Saddle Cmp. (F&A). Tuolumne Co., nr. Long Barn (CAS);

Pine Crest (CAS). Sand Flat (UCB). NEVADA: "Nev." [P.R. Uhler

collectionl , (USNM). OREGON: Jackson Co. Buckhorn Mineral Spgs. -

11 mi ESE Ashland (OSU). Josephine Co., 10 mi W Selma (OSU).

WASHINGTON: Yakima Co., Signal Pk. - 37 mi W Toppenish (OSU).
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Irbisia silvosa Bliven

Figures 26a, 26b, 49, 72, 95 map 19

Irbisia sita Van Duzee, 1921:150, 152,(in part, nec holotype).

Irbisia silvosa Bliven, 1961:48-49; 1963:85, pl. 7, figs. 6, 6a.

Irbisia paulula Bliven, 1963:75-76, 86, pl. 8, figs. 2, 2a (NEW

SYNONOMY).

TYPES AND TYPE LOCALITY.

Male holotype: Woody, Kern Co., California, 5 March 1961,

B.P. Bliven. Allotype and 23 paratypes are topotypic. I have examined

topotypic specimens of both sexes. Male holotype, allotype and five

paratypes of the junior synonym: Sta. Lucia Mts. east of Mono Bay,

San Luis Obispo Co., California, 14 May 1962, one paratype, Paso

Robles, San Luis Obispo Co., California. I have examined many

specimens from this portion of San Luis Obispo Co. All of the type

specimens are in the B.P. Bliven collection and are currently

unavailable for examination.

DIAGNOSIS.

Both I. silvosa and I. cuneomaculata are easily separated from

all other species of Irbisia by the presence of extensive light

coloration on the ventral portion of the head and pronotum of both

sexes, the venter of the female and the apical one third of the left

clasper of the male. I. silvosa is distinguished from I. cuneo-

maculata by the lack of testaceous marking on the base of cuneus,

and the markedly greater stature and measurements of the former species.

DESCRIPTION.

Macropterous male. Length 4.50-6.20, width 1.80-2.33, shining

black, densely covered with recurved, appressed sericeous white

hairs, these hairs may be intermixed with long erect white or fuscous

hairs. HEAD: width across eyes 1.08-1.31, vertex 0.48-0.63, dorsal

width of eye 0.30-0.33, triangular, transversely asperate; temporal
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areas poorly differentiated, smooth, without vestiture, with

transverse sulcus on posterior margin; median depression well

developed, wide; basal carina large, wide and rounded, declivous

to level of vertex, posteriorly arcuate mesad, projecting Above

eyes in frontal view; eyes broadly joined to frons, protruding

laterally; posterolateral margins slightly arcuate posteriorly or

straight in dorsal view; distance from tylus to ventral margin of

eye 0.50-0.68, height of eye 0.45-0.54, maximum interocular width

0.73-0.95; variably marked with testaceous or ochraceous coloration

on clypeal, jugal and loral sutures and gena; buccula and gula

black. ROSTRUM: length 0.60-2.05, ochraceous, base and apex infus-

cated with black, attaining apices of mesocoxae, may reach bases

of metaccxae. ANTENNAE: black; I, length 0.50-0.70; apical one to

three quarters fulvous; II, 1.28-1.70, may be fulvous basally;

III, 0.73-0.91; IV, 0.80-1.20. PRONOTUM: length 0.90-1.13, anterior

margin 0.83-1.06, maximum width 1.48-2.00; subconical, broadly

convex or somewhat flattened confluently punctured or rugose; postero-

lateral margins arcuate posteriorly, posterior margin may be arcuate;

lateral margins very slightly to moderately concave, rounded at

junction with propleura; anterior angles prominent, straight not

projecting anteriorly in dorsal view, sulcate in lateral view;

calli prominent, asperate, broadly confluent anteriorly, reaching

anterolateral margins; ventral third of propleura, prosternum narrowly

bordering coxae and attaining front margins, and variable portion of

basalar plate, episternum, epimeron, and second abdominal sternite

testaceous or ivory. LEGS: black or fuscous; apices and perhaps

bases of coxae, and margins of trochanters testaceous or fulvous;

femora may be extensively fulvous or testaceous medially, with fuscous

spots and streaks; tibiae fulvous or testaceous, infuscated basally,

apices fuscous; tarsi fuscous or black, in some specimens femora

extensively casteneous and tibiae rufescent. HEMELYTRA: insertion

ochraceous or testaceous. VESTITURE: dorsum densely covered with

short recurved sericeous white hairs, which are woolly on head,

pronotum and scutellum, appressed on hemelytra; specimens may be
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densely covered with long white or fuscous hairs, which are erect

on head, pronotum and scutellum, suberect on hemelytra; both types

of hair may be golden; venter moderately covered with thin suberect

white to fulvous hairs, these hairs are long on the midline of the

sternites.

DESCRIPTION.

Macropterous female. More robust than male, with more extensive

light coloration, but similar in structure and vestiture. Length

5.00-6.30, width 2.10-2.70. HEAD: width across eyes 1.18-1.41,

vertex 0.56-0.70, dorsal width of eye 0.29-0.36, distance from

tylus to ventral margin of eye 0.58-0.73, height of eye 0.48-0.58,

maximum interocular width 0.83-1.05; testaceous or ochraceous colora-

tion varies from a minimum on clypeal, jugal and loral sutures,

preapical portion of clypeus, infuscated juga and lora, and medial

portion of gena, to a maximum on entire ventral portion of head,

ventrad of antennal insertions, except for the basal half of clypeus,

buccula and gula. ROSTRUM: length 1.78-2.18, reaching apices of

mesocoxae, may reach apices of metacoxae. ANTENNAE: I, length

0.50-0.64, may be entirely fulvous; II, 1.28-1.73; III, 0.79-1.08;

IV, 1.00-1.25. PRONOTUM: length 1.00-1.25, anterior width 0.91-1.13,

maximum width 1.66-2.23. LEGS: fulvous, coxae and trochanters with

medial fuscous or black patch, femora with ventral fuscous spots

and streaks, tarsi black. VENTER: testaceous or ochraceous, dorso-

lateral regions of sternites may be somewhat infuscated or entirely

black, posteriorly directed medial portion of seventh sternite may

be black. VESTITURE: both sericeous and long types of hair may

be golden.

SPECIMENS ILLUSTRATED.

Male: California, Mendocino Co. (UCB); female: Kern CO. (UCB).
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TAXONOMIC CONSIDERATION.

The following specimens of the paratypic series of I. sita

Van Duzee are I. silvosa Bliven: Atascadero, S.L.O. Co., California,

23 April 1919, V.D. (three females); Pasadena, L.A. Co., California,

30 April 1909, F. Grinnell (two males); Foster, San Diego Co., 22

April 1913, V.D. (one male); San Diego Co., 11 March 1914, V.D. (one

male). I. paulula Bliven is the junior synonym of I. silvosa

because of identical genitalic structures of both sexes. Specimens

that would be identified as I. paulula differ from the typical I.

silvosa by the former's slightly smaller size and lack of erect or

suberect long white or fulvous hairs. Of the material on hand,

specimens that do not have long hairs are from Baja California

Norte, and Fresno, Kings, Los Angeles, Riverside, San Bernardino,

San Diego, San Luis Obispo and Sta. Barbara Counties, California.

REMARKS.

The distribution of I. silvosa is extensive in California,

occupying many floristic associations in four ecoregional provinces.

Douglas County, Oregon is the known northern limit of the distribution.

This area and the northwestern counties of California are in the

Pacific forest province. Within this province specimens of X. silvosa

occupy openings and roadcuts in the following floristic associations:

Cedar - hemlock - Douglas fir, redwood, and California mixed ever-

green forests. The blue oak - digger pine and southern oak forest

associations of the eastern portion of the Sierran forest province

and the California chaparral province provide the majority of the

habitats of this species. Chaparral, juniper - pinyon woodland,

mixed hardwood, coastal sagebrush and valley oak savanna floristic

associations are also occupied in the previously mentioned provinces.

Specimens of I. silvosa have been collected in the California grass-

land province from California prairie (Stipa spp.) and riparian

forest floristic associations.

Adult specimens have been collected from these graminoid hosts:

Agropyron sp., Avena fatua L., Avena sp., Bromus rigidus Roth, B. rubens

L., Bromus sp., Elymus sp., Festuca sp. and Hordeum sp. Other non-
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graminoid plants from which adults have been collected are:

Adenostoma sp., Amsinckia intermedia F.&M., Amsinckia sp.,

Arctostaphylos sp., Artemisia californica Less., Astragalus sp.,

Baeria chrysostoma F.&M., Baeria sp., Ceanothus crassifolius Torr.,

C. cuneatus (Hook.) Nutt., C. intergerrimus H.&A., Cercocarpus

ledifolius Nutt., Chaenactis sp., Cirsium occidentale (Nutt.) Jeps.,

Crypthantha intermedia (Gray) Greene, Eriophyllum confertiflorum

(DC.) Gray, Lomatium dasycarpum (T.&G.) Coult. & Rose, Lotus

scoparius (Nutt. in T.&G.) Ottley, Lupinus sp., Malvastrum fascicu-

latus (Nutt.) Greene, Nemophila sp., Penstemon antinhinoides Benth.,

Phacelia distans Benth., P. tanacetifolia Benth., Plagiobothrys sp.,

Platystemon californicus Benth., Prunus persica Batch, Quercus dumosa

Nutt., Q. lobata Nee, Q. wislizenii A. DC., Rhamnus crocea Nutt.

ex T.&G. (and Ssp. ilicifolia (Kell.) C.B. Wolf) Ribes sp., Salvia

mellifera Greene, Salvia sp., Trichostema parishii Vasey, Trifolium

variegatum Nutt., and Yucca schidigera Roezl ex Ortgies.

Adult specimens have been collected from 64 to 1622 m. (210 to

5322 ft.) elevation and from 23 February to 27 May.

SPECIMENS EXAMINED.

1,262 specimens were examined from the following localities:

MEXICO: BAJA CALIFORNIA NORTE: 12.1 mi NE Ensenada (UCR); 3 mi W

Meling Rch. (UCB); 10 mi S San Vicente (UCB). UNITED STATES:

CALIFORNIA: Alameda Co., Altamont (UCB); Arroyo Mocho, 22 mi S

Livermore (UCB); 11 mi E Livermore (OSU). Amador Co., Ione (UCD);

Volcano, & 3 mi N (UCD). Butte Co., Chico (CAS); Oroville (CAS);

Yankee Hill (CAS). Calaveras Co., Altaville (F&A); Angels Crap.

(CAS); Calaveras Res. (UCB); Mokelumne Hill (UCB); 4 mi S Railway

Flat (UCB). Colusa Co., Wilbur Hot Spgs. (JTP). Contra Costa Co.,

Lafayette (UCB); Mt. Diablo - Russelman St. Pk. (UCB, OSU). El Dorado

Co., Cool (UCB); El Dorado (F&A); Lotus (F&A); Marshall Gold Discovery

St. Hist. Pk. - nr. Coloma (OSU); Nashville (UCD); Pine Hill - W

Rescue (UCD); Shingle Spgs. (F&A). Fresno Co., Ciervo Hills - 18

mi SW Mendota (UCB); 12 mi W Colainga (UCB); Dunlap (UCD); Jacalitos
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Cyn. - SW Coalinga (CAS). Humboldt Co., Blocksburg (OSU); 2 mi

W Briceland (UCB); Bridgeville - behind cafe (OSU); W Bridgeville -

mp. 40.91 on rt. 36 (OSU); Ft. Seward (UCB, OSU); SW Garberville -

mp. 0.28 on Co. rd. 6B (OSU); btw. Honeydew and Bullcreek mp. 0.46

(OSU); Miranda - mp. 6.52 Ave. of the Giants (OSU); Redway - Redwood

Dr. (OSU). Kern Co., Antelope Cyn. - Tehachapi Mts. (UCR); 27 mi

SE Bakersfield (UCB, OSU); Ft. Tejon (CAS); Glennville, & 2 mi E on

rt. 155 (UCB & OSU); Havilah, & 3 mi NE (UCR & UCB); Hobo Cmpgd. -

Kern River (UCB); Lk. Isabella Cmpgd. (OSU); Lebec (CAS & UCB); 1 mi

NE McKittrick (UCB); 5 mi NE Mojave (UCB); Quail Rsr. - 1 mi E Keene

School on Hwy. 466 (UCB); Tejon Pass (UCB); Woody (UCB); 3 mi W &

11 mi NW Woffard Hts. (UCB & OSU). Kings Co., Avenal (UCD);

Kettleman Hills - 3 mi E Avenal (UCB); McClure Valley (UCD).

Lake Co., Blue Lakes (UCB); Clear Oaks - mp. 29.16 on rt. 20 (OSU);

Herendon Crk. - Lower Lake (CAS); Lake Pillsburg (UCB); Nice (UCB);

12 mi N Upper Lake (UCB); Walker Rdg. (UCD); rt. 20 - Lake Co.

line (OSU); 0.2 mi W intrsct. rts. 20 & 53 mp. 31.21 (OSU). Los Angeles

Co., Bell Glen Cyn. (LACM); 3 mi SE Calamigos (UCB); Crater Cmp. -

Sta. Monica Mts. (LACM); Eagle Arch Hills (UCR); Elizabeth Lk. Cyn.

(LACM); Frenchmans Flat (UCB); Ganesha Hills (CU); 5 mi SE Gorman

(F&A); Irwindale (UCR); Lk. Hughes (LACM); Newhall (CAS); Los Angeles,

Angeles Nat. For. (OSU, F&A, LACM, UCD, USNM); Pasadena (CAS, USNM);

Pine Cyn. Rd. - San Fernado (LACM); San Gabrial Mts. (OSU); Solemint

(CNC); Tanbark Flat (UCB); Tapia Park (LACM); Westwood Hills (UCD);

Woodland Hills (AMNH). Madera Co., Coarsegold (UCB); San Joaquin

Expt. Rng. (OSU, UCB). Marin Co., Fairfax (CAS); Mill Valley (CAS,

SDNH); Phoenix Lake (CAS); Pt. Reyes (CAS). Mariposa Co., 6 mi

NW Mariposa (UCB). Mendocino Co., Calif. Coast Range Prsv. 5 mi N

Branscomb (UCB); 11 mi E Calpella (UCD); btw. Coptche & Ukiah -

mp. 40.68 on rt. 223 (OSU); 6 mi N Hopland (OSU); Hopland, Univ.

Calif. Field Sta. (UCB); Longvale - mp. 0.24 on rt. 162 (OSU);

1 mi N & 2 mi SE Piercy (UCB); Ryan Crk. (UCB); Tooby Mem. Co. Pk.

(OSU); Ukiah (CAS, USNM); 8 mi E Yorkville (UCB); mp. 68.61 on

Hwy. 101 (OSU). Merced Co., Pacheco Pass (F&A). Monterey Co.,

Arroyo Seco Cmpgd. (UCD); Bryson (CAS); Carmel (CAS); 5 mi N Escondido
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Cmpgd. - Sta. Lucia Mts. (UCB); Jamesburg, & 1 mi S - Sta. Lucia

Mts. (UCB); King City (UCD); 8 mi E Lucia (UCB); Monterey (UCB);

10 mi W Salinas - 0.5 mi on cutoff to Carmel Valley (OSU); San

Ardo (CAS); Wiley Rch. - 6 mi W Greenfield (UCB). Napa Co.,

Angwin (PUC); Bothe - Napa Valley St. Pk. (OSU); Calistoga (WSU);

Lake Berryessa (WSU); Monticello, & 11 mi S (F&A & UCD); 3 mi W

Oakville (OSU); Pope Valley, & 5 mi SE, 7 mi S (UCD); 7 mi E

Rutherford (UCD); Wooden Valley (UCD). Nevada Co., Alta Sierra

(CAS); 8 mi S Grass Valley (CAS); Vera Lk. - Nevada City (CAS).

Placer Co., Auburn, & 5 mi NE (UCB & WSU); nr. Applegate (UCB);

Newcastle (UCD). Riverside Co., Banning (USNM); Cabazon (UCR);

Cactus Spg. Trl. - btw. Hwy. 74 & Horsethief Crk. (T7S R5E Sec 12)

(UCR); El Cariso Rgr. Stn. - Hwy. 74, Cleveland Nat. For. (UCR);

Gavilan (UCR); Hemet (USNM); H. James Rsr. - Lk. Fulmor (UCR);

Lake Mathews (UCR); Millard Cyn. (UCR); Moreno (USNM); 1.5 mi W &

2 mi N Perris (UCR & UCD); Pinyon Flat - 16 mi SW Palm Desert (UCB);

2 mi N Poppet Flat on Hwy. 243 (UCR); Sage, & 5 mi S (UCB); 5.6 mi

S Sage (T7S R1E Sec 32) (UCR); Riverside (UCR); Wilson Valley Rd. -

1 mi N Hemet (OSU); mp. 21.29 on rt. 243 (OSU). Sacramento Co.,

Arcade Crk. (F&A); Fair Oaks (CAFA); 3 mi N Folsom (UCD); Galt

(UCD). San Benito Co., Big Panoche Crk. (UCB); Hernandez (F&A);

2 mi NE New Idria (UCB); Paicines, & 12 mi S (F&A & UCB); Panoche

Pass (UCB); Pinnicles Nat. Mon. (F&A, OSU); 10 mi S Pinnicles Jct. on

Hwy. 25 (UCB). San Bernardino Co., S Camp Angeles (UCR); 4 mi E

Mentone (AMNH, UCR); Redlands, & 10 mi SW (CAS, UCD); Yucaipa (UCR).

San Diego Co., Alpine (UCB); Banner Grade (ASU); Boulevard (UCB);

Descanso (CAS, UCB); 3 mi SE El Cajon (UCB); 12 mi N Escondido (CAFA);

Jacumba, & Round Mt. (F&A & SDNH); Julian (UCR); Lk. Henshaw (UID);

Pala (USNM); Pine Valley, & 2 mi S (CAS, UCB); San Diego (CAS); Sta.

Ysabella (UID); 9.3 mi NW Sissors Crossing (OSU); SE Sunshine Summit -

mp. 7.7 on rt. 79 (OSU); Warner Spgs. - Chihuahua Valley (SDNH);

Witch Crk. (USNM).. San Joaquin Co., Lone Tree Cyn. (F&A). S.L.O.

Co., Atascadero, & 7 mi SW (CAS, UCB); 10 mi SE, 2.5, 4 & 10 mi S.

4 mi N Creston (CAS, UCB); 2 mi NW Cuesta Pass - Sta. Lucia Rng.;
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(UCB); Cuyama Valley (LACM); La Panza Cmpgd., & 12 mi NE (UCB);

5 mi SE Nacimiento Dam (UCB); 2 mi W Paso Robles (UCB); Pozo (UCB);

Sta. Margarita, & 5 mi NE (UCB); Templeton (CAS, UCD). San Mateo

Co., Palo Alto (CAS, CU). Sta. Barbara Co., 1 mi S Bueliton (UCB);

Los Prietos (UCB); Wons Crk. - below Lk. Cachuma (CAS). Sta. Clara

Co., Mt. Hamilton, & 11 mi E (UCB); San Antonio Valley (UCB); San

Jose (USNM); Silver Crk. (UID); Singleton Rd. (UID). Sta. Cruz Co.,

Sta. Cruz (UCD). Shasta Co., Wiskeytown St. Pk. on rt. 299 (OSU);

Shasta Co. (F&A) . Solano Co., Gates Cyn. - 6 mi NW Vacaville

(UCD); 3 mi SE Suisun (OSU); Vacaville (UCD). Sonoma Co., 1.5 mi

S Asti (UCD); Cazadero (CU); Trinity Rd. (UCB). Stanislaus Co.,

Del Puerto Cyn. - Frank Raines Pk., 18 mi W Patterson (UCB, UCD).

Tehama Co., 2 mi N Red Bluff - jct. of rt. 36 & 15 (OSU). Trinity

Co., 8 & 9 mi E Forest Glen Summit on rt. 36 (OSU); E Mad River

St. Pk. - mp. 4.63 on rt. 36 (OSU); 3.7 mi S rt. 36 on Van Duzen

Rd. (OSU). Tulare Co., Fairview (UCB); Lemone Cove (UCB).

Tuolumne Co., Buck Mdws. (USNM); Jamestown (UCB); N Frk. Tuolumne

River - 3 mi NE Tuolumne (CAS). Ventura Co., 2 mi E Lake Sherwood

(UCB); Ojai (CAFA); Quatal Cyn. (UCB). Yolo Co., Cache Crk. Cyn.

Pk. - 7.2 mi NW Rumsey (OSU, UCB, UCD); Davis (UCD); Putah Cyn.

(UCD). Yuba Co., Cherry Valley (USNM). OREGON: Curry Co., 1 mi

N Agness (T35S R11W Sec 7) (OSU). Douglas Co., Whistler's Bend -

12 mi E Roseburg (AMNH).

Irbisia inurbana Bliven 1963

Figures 8, 27a, 27b, 50, 73, 96 map 8'

Irbisia inurbana Bliven, 1963:81-82, 86, p1. 8, figs. 7,

TYPES AND TYPE LOCALITY.

Male holotype: Laribee Valley, Humboldt Co., California, 6

May 1934, B.P. Bliven. Allotype: same locality, 19 May 1935,
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B.P. Bliven. The original description mentions 65 paratypes from

nine localities in Humboldt County and one locality in Mendocino

County from 15 April to 2 July. All the specimens were collected

by B.P. Bliven. All type specimens are in the Bliven Collection

and not available for study at the present time.

DIAGNOSIS.

This species is very similar to I. fuscipubescens Knight but

is distinguished from it by the mixed vestiture, shorter antennal

segment I and genital structure of both sexes. I. inurbana and

I. solani (Heid.) are sympatric in the Willamette Valley of north-

western Oregon. Within this region specimens of the former species

are wider between the tylus and the ventral margin of the eye. The

ratio of this measurement to the height of the eye for both species

is: for I. inurbana from 1:0.74 to 1:0.86 for males, and from

1:0.70 to 1:0.78 for females; for I. solani the ratio ranges from

1:0.88 to 1:0.96 for males, and from 1:0.84 to 1:0.88 for females.

The anterior angles of the pronotum of I. inurbana are broadly

prominent and evident in lateral view, whereas this region of I.

solani is rounded and indistinct. The femora of the female of the

latter species is extensively rufescent. The genital structures of

both sexes are quite different. The left clasper of the male of

I. inurbana is strongly tubercate; and the sclerotized process of

the vesica is expanded preapically and strongly spined. In I. solani,

the clasper is slightly tubercate, the process is not expanded and

has a linear series of small spicules on the inner margin. The

dorsal labiate plate of the female of I. inurbana is wide and broadly

arcuate anteriorly near each sclerotized ring.

I. inurbana is sympatric throughout its entire range with I.

serrata Bliven. The former species is distinguished by a smaller

antennal segment I, forming a vertex to antennal segment I ratio

that ranges from 1:0.77 to 1:0.93 for males, and from 1:0.72 to

1:0.87 for females. The range of this ratio for I. serrata is from

1:1.01 to 1:1.24 for males and from 1:0.89 to 1:1.07 for females.

Additionally, I. inurbana is separated from I. serrata by the former
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speciesl: more shining dorsum, distinct punctation of the pronotal

disk, polished calli, and less dense vestiture. The vesica of

I. inurbana is obviously different from I. serrata; the latter

species does not have large, curved spines on the sclerotized

process, and has a membranous lobe attached medially to the outer

surface of the process. The female structures are very similar;

only the sclerotized rings are subtly different between the species.

DESCRIPTION.

Macropterous male. Length 4.70-5.60, width 2.30-2.70, shining

black, clothed with recurved sericeous white to golden hairs. HEAD:

width across eyes 1.16-1.28, vertex 0.55-0.60, dorsal width of eye

0.28-0.31; triangular, mostly smooth; temporal area shining; median

depression faint or absent; basal carina broad, moderately prominent,

may be declivous or abrupt to level of vertex posteriorly arcuate,

with lateral portion anterior of posterior margin of head; eyes

broadly joined to frons, posterior margin straight in dorsal view,

distance from tylus to ventral margin of eye 0.58-0.66, height of

eye 0.45-0.50, maximum interocular width 0.83-0.93. ROSTRUM:

length 1.60-1.85, fuscous to black, just reaching mesocoxae or,

in some specimens, metacoxae. ANTENNAE: black; I, length 0.48-

0.53; II, 1.35-1.60; III, 0.73-0.95; IV, 1.01-2.00. PRONOTUM:

length 1.00-1.18, anterior width 0.94-1.04, maximum width 1.84-1.94;

trapezoidal, disk broadly convex, distinctly punctate, posterior

margin broadly arcuate, lateral margins straight, rounded or broadly

margined at junction with propleura, anterior angles broadly prominent,

may be directed anteriorly, rounded or flattened, quite evident

in lateral view; calli clearly defined, convex, confluent anteriorly,

polished, shining, with fovate impression on anteromedial angles,

may reach anterolateral margins of pronotum. LEGS: black; tibiae

in varying degree testaceous to fulvous medially. VESTITURE: head,

pronotum and scutellum with suberect to erect shining golden hairs,

pronotum usually denuded, hemelytra with white or golden recurved

or appressed sericeous and short straight hairs; venter with sparse,

thin, fulvous hairs.
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DESCRIPTION.

Macropterous female. Slightly more robust than male, but

similar in structure, color and vestiture. Length 5.15-5.60, width

2.55-2.80. HEAD: width across eyes 1.23-1.33, vertex 0.58-0.68,

dorsal width of eye 0.29-0.35, distance from tylus to ventral margin

of eye 0.57-0.71, height of eye 0.48-0.53, maximum interocular width

0.90-0.98. ROSTRUM: length 1.73-1.85, attaining apex of mesocoxae.

ANTENNAE: I, length 0.46-0.55; II, 1.38-1.63; III, 0.78-1.00;

IV, 0.95-1.25. PRONOTUM: length 1.08-1.20, anterior width 0.98-1.05,

maximum width 1.95-2.08. LEGS: apices of femora fuscous.

SPECIMENS ILLUSTRATED.

Dorsal view: Oregon, Benton Co. (OSU); clasper & female:

California, Modoc Co. (AMNH & OSU); vesica: Oregon, Siskiyou Co. (CNC).

TAXONOMIC CONSIDERATION.

I have tentatively placed specimens which fit the previous

description into I. inurbana Bliven. I have several reservations

about this placement. No females were examined in the material on

hand, which had light coloration on the pleura and venter as stated

in the original description of this species. Also no specimens were

located in this study which were collected in the type locality.

The male claspers, however, do approximate the illustrations in the

original description. I. inurbana is the most parsimonious placement

of these particular specimens until examination of the type material

is possible.

REMARKS.

The main distribution of this species is in Jackson and Josephine

Counties of southwestern Oregon. The vegetational associations which

predominate in this area are the Oregon oakwoods (Quercus garryana)

and mixed conifer forest (Abies - Pinus - Pseudotsuga). The range of

I. inurbana extends north through the hillsides of the Willamette

Valley, and to southern Skamania County, Washington. The southernmost

limits of its distribution are the Warner Mountains of Modoc County,
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California. The vegetation associations of this southern area are

marked by the intergradation of Sierran montane forest (Abies - Pinus)

with sagebrush steppe (Agropyron - Artemisia). Bliven (1963)

reports this species from Humboldt and Mendocino Counties, California,

but I have not examined any specimens from this region. Adult and

immature specimens have been collected from the following grass

hosts: Avena barbata Brot., Bromus mollis L., B. rigidus Roth,

Elymus glaucus Buckl., and Festuca arundinacea Schreb. (alta fescue).

Other plants on which adult specimens were collected are Abies procera

Rehd., Artemisia cana Pursh, A. tridentata Nutt., Balsamorhiza sagittata

(Pursh) Nutt., Chrysothamus nauseosus (Pall.) Britton and Symphori-

carpus sp. This is a moderate to high altitude species with collected

specimens ranging from 760 to 1860 m. (500 to 6100 ft.) elevation.

High altitude record is from Fandango Pass, Modoc County, California.

Dates of occurrence are 29 April to 10. August.

SPECIMENS EXAMINED.

827 specimens were examined from the following localities:

CALIFORNIA: Modoc Co., Cedar Pass - 7 mi W Cedarville (UCD); Fandango

Pass (UCB, OSU); 20 mi NE Tuleake (AMNH). OREGON: Benton Co., Bald

Hill - Findley Nat. Wldlf. Rfg. (OSU); Corvallis (OSU); Mary's Peak

(OSDA, OSU, UCB); Misty Pt. - MacDonald St. For. (OSU); Vineyard Mt. -

Corvallis (OSU). Douglas Co., Myrtle Crk. (OSU);, 3 mi N Roseburg

(OSU); 2 mi N Tiller (OSU); Umpqua R. - 2 mi W Tiller (OSU). Jackson

Co., 23 mi NE Ashland (OSU); Condie Crk. (SOS); nr. Dead Indian Crk. -

Soda Spgs. (AMNH, SOS); 29 mi ESE Eagle Pt. (AMNH); Medford (USNM);

Mt. Ashland (OSU); 5 mi W Pinehurst (OSU); Rogue River (OSU); 1 mi SE &

3 mi E Sams Valley (OSU); Shady Cove (OSU); Siskiyou (CNC); 0.5 mi S

Siskiyou Smt. (Old rt. 99) (AMNH, OSU, SOS). Josephine Co., Grants

Pass (SOS); Grave Crk. (CAS); Merlin (OSU); 2 mi E Merlin (OSU).

Lake Co., Cottonwood Res. (T38S R13E Sec 18) (OSU). Lane - Linn Co.,

Carpenter Mt. (Access rd. 1501, 6.6 mi N jct. FS 1502 - 1501) - H.J.

Andrews Expt. For. (OSU). Linn Co., Monument Pk. - 8 mi ESE Gates

Smt. (OSU); Peterson Butte (OSU). Yamhill Co., Peavine Rdg. - McMinn-

ville (OSDA). WASHINGTON: Skamania Co., Dog Mt. - Pacific Crst.

Trl. (OSU).
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Irbisia fuscipubescens Knight

Figures 28a, 28b, 51, 74, 97 map 8

Irbisia fuscipubescens Knight, 1941:76-77; Carvalho 1959:105.

Kelton 1980:84, map 23.

TYPES AND TYPE LOCALITY.

Male holotype: Tampico, Yakima Co., Washington, 21 May 1932,

A.R. Rolfs. Paratype: same data. I have examined these paratypes -

a pair: Tampico, Wash., May 10, 1926, E.W. Davis Col; PARATYPE

Irbisia fuscipubescens Knight (orange), retained in the M.L. Bean

Life Science Museum, Brigham Young University, Provo Utah. - Male:

Clear Lk. Wn., 7/4 1931, F.P. Dean; same paratype label (this specimen

is not mentioned in the original description. - Female: Tieton

Canyon, May 21 1932, A.R. Rolfs; same paratype label. The previous

two specimens are in the J.C. Schaffner Collection, Texas A&M

University, College Station. The remaining 17 male and 17 female

paratypes, along with the holotype and allotype, are likely to be

retained in Knight Collection at the United States National Museum,

Washington D.C.

DIAGNOSIS.

I. fuscipubescens is distinguished from other species of Irbisia

by the sparsely distributed fine, short, erect or appressed fuscous

to golden hairs on the polished, shining dorsum. Irbisia inurbana

Bliven also has prostrate, sericeous white hairs, but positive separa-

tion of it and I. fuscipubescens requires the careful examination of

genitalic structures. The sclerotized rings of female I. fuscipubescens

are strongly compressed dorsoventrally, and not completely open

interiorly; I. inurbana has oval, open sclerotized rings. The outer

edge of the concave ventral surface of the sclerotized process of

the male of the former species does not have a row of strong spicules;

the latter species has a clearly defined row of strong spicules on
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the outer edge that are separated from the major strongly curved

spines of the inner edge of the frontal concavity. The left clasper

of the male of these two species is diagnostic; I. fuscipubescens

has tubercles which are confined to the shaft.

DESCRIPTION.

Macropterous male. Length 5.20-6.10, width 2.20-2.80, polished,

shining black, sparsely covered with short, thin fuscous hairs.

HEAD: width across eyes 1.13-1.30, vertex 0.53-0.60, dorsal width

of eye 0.28-0.35; triangular, polished; temporal areas indistinct;

median depression usually absent or a single faint impressed line;

basal carina abruptly produced, bluntly prominent, straight or slightly

posteriorly arcuate mesad; eyes broadly joined to frons, posterior

margin straight in dorsal view, distance from tylus to ventral margin

of eye 0.58-0.66, height of eye 0.48-0.58, maximum interocular distance

0.83-1.08. ROSTRUM: length 1.65-2.00, black or fuscous, apical half

may be fulvous, reaching apex of mesocoxae, may approach and attain

apex of metacoxae. ANTENNAE: black; I, length 0.53-0.70, apical third

to quarter may be fulvous; II, 1.48-2.00; III, 0.90-1.10; IV, 1.03-1.25.

PRONOTUM: length 1.03-1.15, anterior width 0.85-1.08, maximum width

1.73-2.01; trapezoidal, broadly convex, rugulopunctate or distinctly

punctate, posterior margin broadly arcuate, lateral margins straight,

rounded at junction with propleura, anterior angles bluntly prominent,

usually rounded, may protrude slightly anteriorly, evident in lateral

view; calli clearly defined, convex, broadly confluent anteriorly,

shining smooth, with fovate impression on anteromedial angles,

reaching anterolateral margin of pronotum. LEGS: black; tibiae

except apices and knees, and apices of femora, testaceous; metatibia

frequently with basal third black. VESTITURE: dorsum covered with sparse

thin fuscous to golden hairs; upright on head, suberect and conspicuous

on pronotum, practically appressed, inconspicuous, thin on hemelytra;

basal portion of hemelytra in some specimens, with sericeous, recurved

hairs; venter with sparse thin fulvous hairs.
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DESCRIPTION.

Macropterous female. More robust than male, but similar in

structure, color and vestiture. Length 4.90-6.00, width 2.50-2.90.

HEAD: width across eyes 1.19-1.34, vertex 0.56-0.68, dorsal width

of eye 0.28-0.35, distance from tylus to ventral margin of eye 0.63-

0.74, height of eye 0.48-0.55, maximum interocular width 0.87-0.98.

ROSTRUM: length 1.80- 2.00,, reaching and may surpass mesocoxae to

apex of metacoxae. ANTENNAE: I, length 0.53-0.70, may be exten-

sively testaceous or fulvous; II, 1.45-1.91; III, 0.73-1.13; IV,

0.98-1.25. PRONOTUM: length 1.10-1.18, anterior width 0.87-1.08,

maximum width 1.85-2.10. LEGS: light areas of femora and tibiae

testaceous, rufescent or fulvous.

SPECIMENS ILLUSTRATED.

Male & female: Washington, Yakima Co. (OSU).

TAXONOMIC CONSIDERATION.

Specimens from a population of I. fuscipubescens collected 15 miles

north of Weiser, Washington County, Idaho, on Balsamorhiza sp., have

vestiture which is similar to the condition which typifies I. inurbana.

The specimens are typical of I. fuscipubescens in the vertex to antennal

segment I ratio and genital structure. There is a strong possibility

that these two species are sister groups and are mostly allopatric.

REMARKS.

I. fuscipubescens has a northern and montane distribution which

is bordered on the west by the east slopes of the Cascade Range where

the vegetational associations are an intergradation of western ponderosa

pine forest and sagebrush steppe. The northern limit of its range is

50°30' north latitude. The vegetation associations occupied by I.

fuscipubescens, south and east of this limit, consists of fescue -

wheatgrass grassland (Palouse Prairie) and Douglas fir and western

ponderosa pine forests. The far eastern limit of its range remains

within the Douglas fir forest of Rocky Mountains of western Wyoming.

Its elevational range is from 210 to 2570 m. (700-8435 ft.) and dates
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of adult occurrence are 20 April to 25 August. Adult specimens have

been collected from the following plants: Agropyron sp., Balsamorhiza

sagittata (Pursh) Nutt., Chrysothamus sp., Gramineae, Helianthus sp.,

Lathyrus sp., Lupinus sp., Medicago sp., Pinus contorta Dougl. ex

Loud. and Trifolium pretense L.

SPECIMENS EXAMINED.

660 specimens were examined from the following localities: CANADA:

ALBERTA: Banff (KU); Frank (CNC): Gorge Crk. (UALB); Kananaskis - Hwy.

25 (CNC); Waterton (CNC, UALB). BRITISH COLUMBIA: 4 mi E Christina

Lk. (UBC); road to Copper Mt. - nr. Nelson (UBC); Fernie (UBC); Grand

Forks (UBC); Hall Crk. (UBC); Hosmer (UBC); Kamloops (UBC); Lizard Crk. -

Fernie (UBC); Mara (UBC); Nicola (UBC); Robson (UBC); Salmo (UBC);

Vernon (CAS, UBC); Yoho Valley - Yoho Nat. Pk. (AMNH). UNITED STATES:

IDAHO: Blaine Co., Alturas Lk. (AMNH). Bonneville Co., Palisades

Dam (UCD). Boundary Co., Brush Lk. (UID). Camas Co., Fairfield (UID).

Caribou Co., 8 mi E Wayan (UID). Kootenai Co., Athol (UID); 12 mi N

Coeur d'Alene (KU). Lemhi Co., Salmon River (KU). Valley Co., No

Business Lookout (UID). Washington Co., 15 mi N Weiser (OSU). MONTANA:

Glacier Co., 10 & 15 mi W Babb - Glacier Nat. Pk. (OSU); Glacier N. P.

(UALB); Swift Current Pass - Glacier N. P. (AMNH). Lincoln Co., 11 mi

E Libby (MSU). OREGON: Baker Co., 5 mi NW Ballards Landing (T5S R78S

Sec 31 SE la SW 1/4) (OSU). Deschutes Co., 6 mi NW & E Sisters (AMNH, OSU);

Three Crks. Mdw. (OSU). Wallowa Co., Minam St. Pk. (OSU). Wasco Co.,

Cherry Hts. Rd. - 2.5, 3.6 & 5.5 mi S The Dalles (OSU); 5 mi N & 11 mi

S Dufur (JS, OSU); Mayer St. Pk. (OSU); Mosier (JS); Rowena Crest (OSU);

Rowena Loop Rd. - 5, 5.5 & 7 mi E Mosier (OSU); 2 mi S & 7 mi N Simnasho

(OSU); Skyline Dr. - The Dalles (OSU); The Dalles (JS). WASHINGTON:

Chelan Co., 8.4 mi SW Dryden (OSU), 0.4 mi W Leavenworth (OSU). Ferry Co.,

W Fk. Sanpoil River (OSU). Klickitat Co., 1.4, 2 & 3 mi E Bingen (OSU);

14 mi W Goldendale (OSU); 3 & 4.5 mi S Husum (OSU); 2 mi NW & 21.7 mi NE

Lyle (OSU); Maryhill (OSU); 3.7 E Wahkiacus (OSU)'; 0.4 mi E of mp. 70 on

rt. 830 (OSU). Okanogan Co., Nespelem (OSU). Skamania Co., Dog Mt. -

Pacific Crst. Trl. (OSU). Stevens Co., Northport (UCB, USNM). Yakima
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Co., Clear Lk. (SHF); 13, 13.5 mi W & 15 mi WNW Naches (OSU); Rimrock

(WSU); Tampico (BYU); Tieton (OSU); Tieton Cyn. (SHP); 27.6 & 30 mi

S & Toppenish (OSU, USNM). WYOMING: Teton Co., 11.2 mi W Jackson (OSU).

Irbisia mollipes Van Duzee

Figures 29a, 29b, 52, 75, 98 map 17

Irbisia sericans var. mollipes Van Duzee, 1917b:264.

Irbisia mollipes, Van Duzee 1921:147-148, 152; Essig 1926:361;

Carvaiho 1959:105.

TYPES AND TYPE LOCALITY.

Male holotype: Santa Cruz Co., Cal. #2B; W.M. Giffard, 7-VI-17;

TYPE mollipes (red), CAS #337. Paratypes - female: same data as holo-

type; PARATYPE mollipes, EP Van Duzee (orange) - male: Crystal Lake,

San Mateo Co., VI-16 Cal., W.M. Giffard; PARATYPE mollipes, EP Van

Duzee (orange). All types are in the California Academy of Sciences,

San Francisco.

DIAGNOSIS.

Irbisia mollipes is the only species in the genus in which the

dorsum is densely covered with suberect, long shining pale white to

pale golden hairs. Specimens of I. umbratica Bliven from Mariposa

County, California, to the northern limit of its range, have vestiture

similar to I. mollipes. I. mollipes differs from the former species

in these characters: the vertex is narrower (I. mollipes ranges from

0.40 to 0.50 mm, males; from 0.48 to 0.55 mm females; I. umbratica

ranges from 0.56 to 0.64 mm males; from 0.60 to 0.70 females), the

legs are usually fulvous or rufescent, and the sclerotized process is

laterally inserted on the left side of the main trunk of the vesica of

the male.
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DESCRIPTION.

Macropterous male. Length 4.50-5.80, width 1.88-2.20, polished,

shining black clothed with dense, suberect long shining pale white to

pale golden hairs. HEAD: width across eyes 1.07-1.23, vertex 0.40-

0.50, dorsal width of eye 0.30-0.36; triangular, polished; temporal

areas indistinct; median depression usually lacking; basal carina

straight, very small, but acute in cross section, scarcely higher

than collum, declivous to level of vertex; eyes broadly joined to frons,

but produced laterally, posterolateral margin arcuate posteriorly in

dorsal view, distance from tylus to ventral margin of eye 0.53-0.63,

height of eye 0.46-0.56, maximum interocular width 0.75-0.85. ROSTRUM:

length 1.48-1.73, fulvous, base and apex infuscated, reaching bases of

mesocoxae. ANTENNAE: black; I, length 0.59-0.73, may be slightly

fuscous; II, 1.73-2.25; III, 0.91-1.30; IV, 0.93-1.20. PRONOTUM:

length 0.91-1.15, anterior width 0.78-0.90, maximum width 1.58-1.84;

conical, broadly convex, distinctly punctate, posterior margin arcuate,

lateral margins slightly concave, broadly rounded at junction with

propleura, anterior angles rounded, quite reduced in dorsal view, not

sulcate in lateral view; calli slightly elevated, polished, confluent

anteriorly, broadly attaining anterolateral margin of pronotum and

curving around anterior angles. LEGS: fulvous, rufescent to piceous;

apices of coxae and trochanters may be testaceous; apices, knees and,

in some specimens, extensive areas of tibiae infuscated; tarsi infuscated

or black. VESTITURE: densely clothed with long shining, pale white

to golden hairs, erect on head, suberect on rest of dorsum; venter

moderately covered with suberect white to golden hairs.

DESCRIPTION.

Macropterous female. More robust than male, but not differing

greatly in structure, color and vestiture. Length 4.70-5.80, width

2.00-2.90. HEAD: width across eyes 1.10-1.30, vertex 0.48-0.55,

dorsal width of eye 0.29-0.38, distance from tylus to ventral margin of

eye 0.59-0.65, height of eye 0.48-0.55, maximum interocular width

0.85-0.93. ROSTRUM: length. 1.65-1.85, barely surpassing base of
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mesocoxae. ANTENNAE: I, length 0.56-0.70; II, 1.48-2.13; III, 0.90-

1.38; IV, 1.13-1.21. PRONOTUM: length 0.98-1.28, anterior width

0.85-1.00, maximum width 1.83-2.10.

SPECIMENS ILLUSTRATED.

Claspers: California, Riverside Co. (UCB); vesica: Los Angeles

Co. (LACM); female: San Diego Co. (KU).

TAXONOMIC CONSIDERATION.

Van Duzee, in his 1921 treatment of the species, lists several

specimens which he determined as I. mollipes. All of this material

is retained in the collection of the California Academy of Sciences.

I have examined these specimens and have determined that they are not

all entirely conspecific. The specimens are correctly identified as:

I. mollipes: Two males -SLObispo, Cal IV-24-19; EP Van Duzee Collector.

Male-Santa Cruz Isd. Cal. V-18-1010; EP Van Duzee Collector.

Male - Keen Camp Cal., Riverside Co., June 6-12, 1917; EP Van Duzee

Collection. Pair - Pasadena, Cal. 5-1-09, Grinnell; EP Van Duzee

Collection (yellow). Female - Pasadena, Cal. 4-9-09, Grinnell; EP

Van Duzee Collection (yellow).

I. setosa: Female - Ross Cal, Marin Co., iii-31-18; EP Van Duzee

Collector.

I. (?), teneral: Female - Alpine San Diego Co., 3-11-1914 Cal, EP

Van Duzee; EP Van Duzee Collection (yellow).

I. serrata: Pair - Top of Las Vegas Range, VI.28'02 NM; EP Van Duzee

Collection (yellow).

REMARKS.

I. mollipes is distributed wholly within the California chaparral

province from the San Francisco Bay area to San Diego County. Through-

out this range the majority of specimens were collected from three

forest associations--mixed hardwood, blue oak - digger pine and southern

oak. Adult specimens were found on the following plants: Gramineae,

Juglans californica Wats., Lupinus sp., Marah sp., Medicago sp., Mimulus
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longiflorus (Nutt.) Grant, Prunus ilicifolia (Nutt.) Walp., Rubus sp.

and Salix sp. The dates of occurrence range from 3 March - 20 August.

The preponderance of late summer dates suggests that this species

occurs later in the season than many other species of Irbisia. Speci-

mens were collected within the altitudinal range of 180 to 2300 m.

(600 to 6800 ft.).

SPECIMENS EXAMINED.

320 specimens were examined from the following localities: UNITED

STATES: CALIFORNIA: Alemada Co., Arroyo Mocho - 8 mi SE Livermore

(CAS); Livermore (CAS); Niles Cyn. (CAS). Contra Costa Co., Moraga

(AMNH). Kern Co., Frazier Mt. Pk. (UCB)); Mt. Pinos (UCB). L.A. Co.,

Arroyo Seco - nr. Pasadena (USNM); Chatsworth (LACM); Claremont (UCB);

Covina (F&A); Elizabeth Lk. Cyn. (LACM); Glendale (UCD); Green River

Cmp. - Lwr. Sta. Ana Cyn. (CAS); Griffiths Prk. (USNM); Los Gatos (UCD);

Pasadena (CAS, USNM), Pomona (UCR); Puente Hills (UCR); San Gabriel Cyn. -

nr. Dam #1 (LACM); Sierra Madre (USNM); Tanbark Flat (F&A, LACM, UCD,

UCR), Tapia Park (LACM); Topanga Cyn. (LACM); Whittier (LACM, UCR).

Marin Co., Lagunitas (CAS). Merced Co., Pacheco Pass Summit (F&A).

Monterey Co., 5 mi NE Arroyo Seco G. Sta. (UCB); Big Sur Crk. Trl.

(CAS); Bixby Crk. (OSU); Bradley (CAS); Bryson (CAS); Greenfield (F&A);

Horse Bridge - 1.5 mi SW Arroyo Seco G. Sta. (UCB); Indian Rd. - 2 mi

S Arroyo Seco Grd. Stn. (UCB); Paloma Crk. - 5 mi NE Arroyo Seco Grd.

Stn. (UCB); Paraiso Spgs. (CAS); Pleyto (CAS); Tassajara Hot Spgs. (CAS);

Ventana Wldns. - 8 mi SSE Hwy. 1 on Palo Colorado Rd. (OSU). Riverside

Co., Bautista Cyn. - 8 mi SE Hemet (UCR),; El Cariso Rgr. Stn. - Hwy.

74, Clev. Nat. For. (UCR), Keen Cmp. (CAS); 2 mi SE Poppet Flat - San

Jacinto Mts. (CAS, KU, UCB, UCR); Sandia Cyn. (T7S R4W Sec 25) (UCR);

Temecula Cyn. - Sta. Margarita R. (UCR); Tenaga Cmpgd. - NW Murrieta

(UCR). San Bernardino Co., 4 mi E Mentone (UCR); Wildwood Cyn. -

5 mi E Calimesa (UCR). San Diego Co., Cuyamaca Lk. (KU); Palomar

(SDNH, UCD); Pine Valley (SDNH); Ramona (ASU); Warner Spgs. (SDNH).

San Mateo Co., Crystal Lks. (CAS); Crystal Spgs. (AMNH); Portola Valley

(CAS). S.L.O. Co., Atascadero (CAS); 10 mi SE Creston (UCB); Cuesta

Cyn. Pk. (AMNH); La Panza Cmpgd. (UCB); 3 mi W Paso Robles (UCB).

Sta. Barbara Co., Beach. - Water Cyn. (UCD), Canada del Medio (SBMN, UCD),
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Central Valley (UCB, UCR), Coches Prietos (UCD), Prisoner's Harbor

(UCB), Ridge btw. Central Valley & Islay Cyn. (UCB); Upper Valley (UCB),

Valley anchorage (UCB) - all Sta. Cruz Is.; 3 mi SE Zaca Pk. (UCB).

Sta. Clara Co., Alum Rock Pk. (UALB, UCB); Mt. Hamilton (UCB); Page Mill

Rd. (USNM). Independence (LACM).

Irbisia panda Bliven

Figures 30a, 30b, 53, 76, 99 map 1:6

Irbisia panda Bliven, 1963:77-78, 86, pl. 8, figs. 4, 4a.

TYPES AND TYPE LOCALITY.

Male holotype: Rumsey, Yolo Co. California, 15 May 1957, B.P.

Bliven. Allotype and 23 paratypes: same data. All type material

is retained in the Bliven Collection and is currently unavailable.

I have examined topotypic specimens retained at the University of

California at Berkeley.

DIAGNOSIS.

This species may be separated from other species of Irbisia by these

characters: impunctate pronotum; polished, shining black dorsum;

light markings on the ventral surface; sparse and short fuscous vesti-

ture; relatively narrow vertex; black antennae; mostly rufescent femora.

I. panda and I. limata are superficially similar but examination of

the left clasper and vesica of the males reveal that they belong in

different species groups. In the former, the left clasper is very

broadly curved and the length of the shaft is small; the latter is more

acutely curved with a longer shaft. The sclerotized process of the

vesica of I. panda is small, not expanded but preapically constricted,

with the distal portion sparsely covered with small spines. The process

in I. limata is larger, expanded on the left surface, not preapically

constricted, and moderately covered with rows of spines (which decrease
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in height basad). In addition the base of the clypeus of I. panda is

considerably more convex (standing above the frons) than in I. limata.

DESCRIPTION.

Macropterous male. Length 4.50-5.75, width 2.15-2.35, polished,

shining black, sparsely covered with short, fine recumbent fulvous or

fuscous hairs. HEAD: width across eyes 1.04-1.23, vertex 0.43-0.50,

dorsal width of eye 0.26-0.31; triangular, polished; temporal areas

indistinct; median depression a single, slightly depressed line or

lacking; basal carina very small, broadly rounded, in cross section

may be higher than collum, declivous to level of vertex, slightly

posteriorly arcuate mesad; eyes broadly joined to frons, straight in

posterior view; distance from tylus to ventral margin of eye 0.55-0.63,

height of eye 0.48-0.55, maximum interocular width 0.70-0.81; jugal -

loral junction testaceous to variable degree, clypeus quite convex in

lateral view, protruding above curvature of frons. ROSTRUM: length

1.83-2.05, piceous to fuscous, reaching apices of mesocoxae, may

surpass apices of metacoxae. ANTENNAE: fuscous to black; I, length

0.53 -0.65, apex usually testaceous; II, 1.50-1.79, base may be

testaceous; III, 0.94-1.18; IV, 0.79-1.03. PRONOTUM: length 1.03-1.20,

anterior width 0.85-1.00, maximum width 1.70-2.00; conical, slightly

convex but with a flattened appearance, neither distinctly punctate

nor rugulose, posterior margin arcuate, posterolateral margins greatly

rounded, lateral margins straight, rounded at junction with propleura;

anterior angles rounded, quite indistinct in dorsal view, not sulcate

in lateral view; calli convex, polished, broadly confluent anteriorly,

reaching anterolateral margins of pronotum, with foveate depression

posteromedially of anterior angles; ventral third of propleura,

prosternum narrowly bordering coxae and attaining front margins, basalar

plate and posterior margin of epimeron ivory. LEGS: fuscous or

piceous; coxae testaceous apically; procoxae testaceous basally; femora

rufescent medially, testaceous apically; tibiae testaceous, piceous on

knees and apices. VESTITURE: dorsum sparsely covered with short, fine

fulvous to fuscous hairs, recumbent on hemelytra, erect and coarser on
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head and lateral margins of pronotum; venter sparsely covered with

suberect fulvous hairs.

DESCRIPTION.

Macropterous female. Stouter than male but similar in structure,

color and vestiture. Length 5.10-6.15, width 2.40-2.75. HEAD: width

across eyes 1.14-1.25, vertex 0.50-0.56, dorsal width of eye 0.63-0.68,

height of eye 0.50-0.54, maximum interocular width 0.78-0.88. ROSTRUM:

length 1.98-2.15, reaching bases of metacoxae. ANTENNAE: I, length

0.60-0.70; II, 1.59-1.88; III, 1.00-1.13; IV, 0.81-0.95. PRONOTUM:

length 1.14-1.32, anterior width 0.90-1.08, maximum width 1.85-2.18.

SPECIMENS ILLUSTRATED.

Claspers & female: California, Calaveras Co. (UCB); vesica:

Monterey Co. (UCB).

REMARKS.

This species occupies the same vegetational association and

provinces as limata. Both species are sympatric from Calaveras

County south, but the distribution of I. panda extends into Shasta

County, the northern boundary of the blue oak - digger pine forest.

I. panda is also much more prevalent within the California chapparal

province than I. /imata. Very few grass host records exist, perhaps

indicating a diminished reliance on graminoids. Adult specimens were

collected from the following plants: Achillea sp., Baccharis glutinosa

Pers. Baeria sp., Brassica sp., Calothortus sp., Chaenactis sp., Clarkia

Williamsonii (Dur. & Hilg.) Lewis & Lewis, Compositae, Cryptantha

muricata (H.&A.) Nels. & Macbr., Delphinium sp., Eriodictyon californicum

(H.&A.) Torr., Eriophyllum confertiflorum (DC.) Gray, Fremontia

californica Torr., Gramineae, Gilia capitata Sims, G. tricolor Benth.

and Lavia sp. Adults occur from 240 to 1220 m. (800 to 4000 ft.)

elevation and from 24 March to 30 May.
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SPECIMENS EXAMINED.

393 specimens were examined from the following localities: UNITED

STATES: CALIFORNIA: Amador Co., Plymouth (F&A). Butte Co., 5 mi NW

Oroville (UCB); Yankee Hill (UCB). Calaveras Co., Mokelumne Hill

(INNS, UCB); 4 mi S Railway Flat (UCB). Colusa Co., Rumsey Cyn. (UCD);

Williams (UCD). Contra Costa Co., Mt. Diablo (UCB); Russelman Pk. (UCB).

El Dorado Co., Greenwood (UCB); Nashville (UCD); nr. Rescue (UCD);

Riverton (UCB); Shingle (UCB); 6 mi NW Shingle Spgs. (LACM). Fresno

Co., Coalinga, & 12 mi W (CAS & UCB); Dunlap (LACM). Kern Co., Hobo

Cmp. - Kern River (UCB); Lebec (CAS); Miracle Spgs. (UCB); Tejon Pass

(UCB); 1 mi E Woody (UCB). Lake Co., Clearlake Oaks, & 10 mi E (F&A,

UCD & UCB); N Frk. Cache Crk. - Hwy. 20 (UCD). Madera Co., Coarsegold

(UCB, UID); Oakhurst (UCB); Raymond (UCB); San Joaquin Expt. Rng. (UCB).

Mariposa Co., El Portal (F&A, UCB); 1.9 mi W Mt. BUllion (UCB).

Monterey Co., 5 mi NE Arroyo Seco Grd. Stn. (UCB); Horse Bridge - 1.5

mi SW Arroyo Seco Grd. Stn. (UCB). Napa Co., 4 mi NW Benyessa (UCD);

10 mi S & 20 mi W Monticello Dam (UCB); Samuel Spgs. (UCD). Nevada Co.,

Grass Valley (CAS); Nevada City. Placer Co., Auburn & 10 mi E (UCD &

UCB); 5 mi W Foresthill (.UCD). Riverside Co., Riverside (UCD).

Sacramento Co., Folsom (F&A). San Benito Co., Limekiln Cyn. - SW

Paicines (UCB); W entr. Pinnacles Nat. Mon. (OSU). San Joaquin Co.,

Lone Tree Cyn. (F&A). Shasta Co., Redding (WSU). Solana Co., nr.

Dozier - 11 mi S Dixon (UCD); 8 mi W Winters (UCD). Sonoma Co., Mark

West Spgs. (CAS). S.L.O. Co., Adelaida - 15 mi W Paso Robles (OSU);

La Panza Cmp. - 12 mi NE Pozo (UCB, UCR); Nacimiento Dam (UCB). Sta.

Barbara Co., Figueroa Mt. (LACM).. Stanislaus Co., Del Puerto Cyn. - Frank

Raines Pk. (CAS, UCB, UCD). Sutter Co., Maryville Butte (CAS, UCB).

Tehema Co., 21 mi NW Red Bluff - rt. 36 (.OSU). Tulare Co., Ash Mt. H.Q.

(UCB); 4 mi N Kaweah (UCB),; Lemoncove (CAS, UCB); 3 mi NE Springville

(UCR); 4.5 mi S & 8 mi NE Three Rivers (UCR, USU). Tuolumne Co Buck

Mdws. (.jSNM); Jamestown (UCB); N Frk. Tuolumne River - 3 mi NE Tuolumne

(akS).."Yolo Co., Cache Crk. Cyn. (UCD); Putah Cyn. (UCD); 2 mi NW

Rumsey (UCB).
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Irbisia setosa Van Duzee

Figures 31a, 31b, 54, 77, 100 map 21

Irbisia setosa Van Duzee, 1921:149-150, 152; Essig 1926:361;

Carvaiho 1959:106.

Irbisia ustricula Bliven, 1963:79-80, 86, pl. 8, figs. 6, 6a (NEW

SYNONYMY).

TYPES AND TYPE LOCALITY.

Male holotype: Cazadero Cal, iv-12-18, EP Van Duzee; HOLOTYPE

setosa (red) CAS #803. Female allotype: (same data); ALLOTYPE

setosa (red) CAS #804. Paratypes - male: Fairfax, Marin Co. Cal.,

V-7-l911; Col. by E.C. Van Dyke; PARATYPE setosa (orange) - one pair

(with identical labels): Hills back of Oakland, Cal, IV-12-08; Coll.

by E.C. Van Dyke; PARATYPE setosa (orange). Male of last paratype bears

a label with character notes and a sketch of the claspers by Van

Duzee (?) All type material is retained by the California Academy of

Sciences, San Francisco.

Male holotype of junior synonym: Laribee Valley, Humboldt Co.,

California, 16 May 1973. Allotype: same data, 26 April 1936. Paratypes:

same data; three - 15 April 1934, four - 26 April 1936, one - 16 May

1937. All specimens were collected by B.P. Bliven, are in his col-

lection, and are currently unavailable for examination.

DIAGNOSIS.

Recognition of this species is not difficult because of the unique

vestiture. I. setosa is the only species with moderately distributed,

uniformly long, erect bristlelike fuscous hairs on the dorsum of both

sexes.

DESCRIPTION.

Macropterous male.. Length 4.70-5.40, width 1.80-2.15, shining

black densely clothed with sericeous woolly white hairs and widely

spaced long erect fuscous bristlelike hairs. HEAD: width across eyes
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1.03-1.15, vertex 0.46-0.50, dorsal width of eye 0.25-0.31; triangular

asperate; tylus acute in dorsal view; temporal areas distinct, asperate;

median depression present and distinctly smooth; basal carina prominent,

declivous to level of vertex, straight; eyes broadly joined to frons,

protruding laterally, posterior margin straight in dorsal view;

distance from tylus to ventral margin of eye 0.48-0.53, height of eye

0.41-0.49, maximum interocular width 0.70-0.78. ROSTRUM: length 1.43-

160, fuscous to piceous apex always dark, attaining bases, and may reach

apices of mesocoxae. ANTENNAE: piceous or black; I, length 0.50-0.60;

II, 1.38-1.74; III, 0.70-0.89; III, 0.83-1.00. PRONOTUM: length

0.85-0.97, anterior' width 0.75-0.85, maximum width 1.50-1.73; conical,

broadly convex, confluently punctate or rugose, posterolateral margins

arcuate, lateral margins straight to concave, rounded or slightly

margined at junction with propleura, anterior angles broadly rounded

in dorsal view, not sulcate in lateral view; calli somewhat indistinct,

asperate, narrowly confluent anteriorly, not reaching anterolateral

margins of pronotum; extreme ventral apices of propleura, very narrowly

bordering mesocoxae and posterior half of ostiolar peritreme ivory.

LEGS: castaneous, piceous or black; apices of coxae whitish; tibiae

usually lighter shade of base color, infuscated; apices of tibiae and

tarsi black. VESTITURE: dorsum densely clothed with sericeous woolly

hairs and moderately distributed, uniformly long, erect, fuscous hairs;

suberect on posterior portion of hemelytra and cuneus; venter and legs

moderately covered with long suberect testaceous hairs.

DESCRIPTION.

Macropterous female. Similar to male in most respects, but more

robust. Length 4.70-5.45, width 2.13-2.35. HEAD: width across eyes

1.06-1.19, vertex 0.49-0.58, dorsal width of eye 0.28-0.33, distance

from tylus to ventral margin of eye 0.54-0.58, height of eye 0.45-0.49,

maximum interocular width 0.75-0.85. ROSTRUM: length 1.53-1.61

reaching bases and may attain apices of mesocoxae. ANTENNAE: I, length

0.50-0.60; II, 1.34-1.68; III, 0.78-0.93; IV, 0.80-1.09. PRONOTUM:

length 0.88-1.00, anterior width 0.85-0.93, maximum width 1.66-1.90.



165

SPECIMENS ILLUSTRATED.

Male: California, Mendocino Co. (UCB); female: Marin Co. (CAS).

TAXONOMIC CONSIDERATION.

The junior synonym fits the species concept of I. setosa with

only minor exceptions. All the measurements are within the range of both

sexes of I. setosa except for antennal segments III and IV. The

original description of I. ustricula Bliven states: III 0.70 mm, and

IV 0.70 mm. I have examined specimens from Humboldt, Shasta and

Trinity Counties, California, and Josephine County, Oregon; all this

material is not discernibly different from specimens throughout the

rest of the range of the species.

REMARKS.

The distribution of this species occupies six floristic associations

in which oak is a major or minor component (Coast Range montane, Oregon

oak, mixed evergreen, mixed hardwood, blue oak - digger pine, and southern

oak forests), as well as southern jeffery pine forest and chaparral

associations. I. setosa occurs as far north as Josephine County, Oregon

within the Pacific forest province and follows this province south

into Californian chaparral province to the San Jacinto Mountains of

Riverside County. Specimens are known throughout the oak associations

of the Sierran forest province. A single specimen from Umatilla County,

Oregon, near the Columbia River, which represents either a disjunct

population or a labelling error.

Adult specimens have been collected from the following plants:

Arctostaphylos sp., Ceanothus cuneatus (Hook.) Nutt., C. intergerrimus

H.&A., Etiogonum nudum (,Dougl. ex Benth.) S. Stokes, Gramineae, Lupinus

sp., Prunus subcordata Benth., Quercus sp., Rhamnus sp., and Rhus

diversibola T.&G. The dates of occurrence are 11 March to 15 July,

and elevational range is from 270 to 2260 m. (880 to 6500 ft.).

SPECIMENS EXAMINED.

164 specimens were examined from the following localities: UNITED

STATES: CALIFORNIA: Alameda Co., hills back of Oakland (CAS).
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Butte Co., Butte Crk. Cyn. - nr. Chico (CAS); Oroville (CAS); Pentz

(CAS). Colusa Co., Wilbur Hot Spgs. (JTP). Contra Costa Co.,

Mt. Diablo - Russeliman St. Pk. (CAS, UCB, UCD, UID); Orinda (LACM).

El Dorado Co., Placerville (UCB). Glenn Co., Black Butte (PUC).

Humboldt Co., Blair Rch. - Redwood Crk. (USNM). Kern Co., Fort Tejon

(CAS); 3 mi W Woffard Hts. (UCB). Lake Co., Anderson Spr. (UCD);

Blue Lakes (UCD); 4 mi W Finley (UCB); Kelseyville (CAS); Lakeport

(CAS); 6 mi S Middletown (UCB); 12 mi N Upper Lake (UCB). Marin Co..

Alpine Lk. (UCB); Fairfax, & hills nr. (CAS & UCB); Mill Valley (CAS);

Phoenix Lk. (CAS); Ross (CAS). Mendocino Co., 5 mi N Branscomb (UCB);

40.38 mp. on rt. 23 btw. Coptche and Utiah (OSU); 7 mi NE & W Eel

River Rgr. Stn. (UCB); 2 mi NW Mendocino Pass (UCB); Ryan Crk. - N

Willits (UCB); U.C. Hopland Exp. Stn. - upper pond & H.Q. (UCB & CAS).

Monterey Co., Bryson (CAS); Carmel (CAS); Chew's Rdg. - nr. White Oak Cmp.

(UCB); Wiley Rch. - 6 mi W Greenfield (UCB). Napa Co., Monticello Dam

(UCD); 4 mi S & 5 mi SE Pope Valley (UCD). Riverside Co., Pinyon Flat -

16 mi SW Palm Desert (UCR). Sacramento Co., Carmichael (F&A). San

Benito Co., Pinnacles Nat. Mon. - W entr. (OSU). S.L.O. Co., 10 mi S

Creston (UCB); La Panza Cmp. (UCB); Black Mt. - 6 mi NE Pozo (UCB);

3 mi W Paso Robles (UCB). San Mateo Co., Huddart Pk. (UCB); King's Mt.

(UCB); Redwood City (UCD). Sta. Barbara Co., Figueroa Cmp. - 13 mi

NE Los Olivos (UCB). Sta. Clara Co., Herbert Crk. - 3 mi W New Almaden

(UCB). Shasta Co., 6 mi W Fall River Mills (UID, WSU); Harrison Gulch

Rgr. Stn. - rt. 36 nr. Platina (OSU); Redding (UID); Summit City (WSU).

Solani Co., Green Valley (UCD). Stanislaus Co., W Adoke Crk. (UCB).

Trinity CO., 6 mi NE Hayford (UCB). Tulare Co., Hospital Flat Cmpgd.

5.7 mi N Kernville (UCR); 2 mi E Johnsondale (UCB). Tuolumne Co.,

Buck Mdws. (USNM). Ventura Co., 5 mi SE Camarillo (OSU). OREGON

Josephine Co., 3.6 mi N Kerby (OSU). Umatilla Co, 3.6 mi N Kerby

(DSU). OREGON: Josephine Co., 3.6 mi N Kerby (OSU). Umatilla Co.,

Umatilla (WSU).
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Map 1. Irbisia brachycera (Uhler)

Map 2. irbisia pacifica (Uhler)
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Map 3. Irbisia serrata Bliven

Map 4. Irbisia knighti n. sp. (dark shading)

Irbisia solani (Heidemann)(light shading)



..........t

....



171

Map 5. Irbisia elongata Knight

Map 6. Trbisia nigripes Knight
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Map 7. Irbisia shulli Knight

Map 8. Irbisia fuscipubescens Knight (light shading)
Irbisia inurbana Bliven (dark shading)
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0
Map 9. Irbisia sericans (Stal)
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Map 10. Irbisia Map 11. Irbisia
cuneomaculata Blatchley californica Van Duzee

Map 12. Irbisia Map 13. Irbisia
oreas Bliven sita Van Duzee





Map 14. Irbisia Map 15. Irbisia
incomperta Bliven limata Bliven

Map 16. Irbisia Map 17. Irbisia
panda Bliven mollipes Van Duzee
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Map 18. Irbisia Map 19. Irbisia
castanipes Van Duzee silvosa Bliven

Map 20. Irbisia Map 21. Irbisia
uMbratica Bliven setosa Van Duzee
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Map 22. Irbisia highland faunal similarity, based on the diagrammatic
representation of the Ecoregion provinces. Key to numbers
in Table 2. Degree of affinity: single line, less than
25%; double lines 25 to 50%; triple lines greater than 50%.
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Map 23. Irbisia lowland faunal similarity, based on the
diagrammatic representation of the Ecoregion provinces.
Key to numbers in Table 2. Degree of affinity: single
line, less than 15%; double lines greater than 15%.
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PLATE 1

Lateral view of head:

Figure 1. Irbisia pacifica (Uhler)

Figure 2. I. californica Van Duzee

Anterodorsal view of left side of head (centered at angle of frons

and eye):

Figure 3. I. pacifica

Figure 4. I. brachycera (Uhler)

Figure 5. I. californica

Figure 6. I. solani (Heidemann)

Dorsal view of body:

Figure 7. I. pacifica

Figure 7a. I. knighti n. sp.

Figure 8. I. inurbana Bliven

Dorsal view of pronotum:
0

Figure 7b. I. sericans (Stal)

Dorsal view of left clasper (a); dorsal view of right clasper (b):

Figure 9a&b. I. brachycera

Figure 10a&b. I. elongata Knight

Figure lla&b. I. pacifica

Figure 12a&b. I. sericans

Figure 13a&b. I. californica

Figure 14a&b. I. sita Van Duzee
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PLATE 2

Dorsal view of left clasper (a); dorsal view of right clasper (b):

Figure 15a&b. Irbisia cuneomaculata Blatchley

Figure 16a &b. I. oreas Bliven

Figure 17a &b. I. incomperta Bliven

Figure 18a &b. I. solani (Heidemann)

Figure 19a&b. I. knighti new species

Figure 20a&b. I. limata Bliven

Figure 21a&b. I. nigripes Knight

Figure 22a&b. I. shulli Knight

Figure 23a&b. I. serrata Bliven

Figure 24a&b. I. castanipes Van Duzee

Figure 25a&b. I. umbratica Bliven

Figure 26a&b. I. silvosa Bliven

Figure 27a&b. I. inurbana Bliven

Figure 28a&b. I. fuscipubescens Knight

Figure 29a&b. I. mollipes Van Duzee

Figure 30a&b. I. panda Bliven

Figure 31a&b. I. setosa Van Duzee
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Ventral view of vesica:

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

PLATE 3

32. Irbisia brachgcera (Uhler)

33. I. elongata Knight

34. I. pacifica (Uhler)

35. I. sericans (Stal)

36. I. californica Van Duzee

37. I. site Van Duzee

38. I. cuneomaculata Van Duzee

39. I. oreas Bliven

40. I. incomperta Bliven

41. I. solani (Heidemann)

42. I. knighti new species

43. I. limata Bliven
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PLATE 4

Ventral view of vesica:

Figure 44a&b. Irb,isia nigripes Knight

Figure 45, I, shulli Knight

Figure 46. I, serrata Bliven

Figure 47. I. castanipes Van Duzee

Figure 48. I. umbratica Bliven

Figure 49. I. silvosa Bliven

Figure 50. I. inurbana Bliven

Figure 51. I. fuscipubescens Knight

Figure 52. I. mollipes Van Duzee

Figure 53, I, panda Bliven

Figure 54. I. setosa Van Duzee
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PLATE 5

Posterior view of sclerotized rings and dorsal labiate plate:

Figure 55. Irbisia brachycera (Uhler)

Figure 56. I. elongata Knight

Figure 57. I. pacifica (Uhler)

Figure 58. I. sericans (Stal)

Figure 59. I. californica Van Duzee

Figure 60. I. sita Van Duzee

Figure 61. I. cuneomaculata Van Duzee

Figure 62. I. oreas Bliven

Figure 63. I. incomperta Bliven

Figure 64. I. solani (Heidemann)

Figure 65. I. knighti new species

Figure 66. I. limata Bliven
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Posterior

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

view

67.

68.

69.

PLATE 6

of sclerotized rings and dorsal labiate plate:

Irbisia nigripes Knight

I. shulli Knight

I. serrata Bliven

castanipes Van Duzee

I. umbratica Bliven

I. silvosa Bliven

I. inurbana Bliven

I. fuscipubescens Knight

I. mollipes Van Duzee

I. panda Bliven

I. setosa Van Duzee

70. I.

71.

72.

73.

74.

75.

76.

77.
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PLATE 7

Posterior view of inter-ramal sclerites:

Figure 78. Irbisia brachycera (Uhler)

Figure 79. I. elongata Knight

Figure 80. I. pacifica (Uhler)

Figure 81. 1. sericans (Stal)

Figure 82. I. californica Van Duzee

Figure 83. I. sita Van Duzee

Figure 84. I. cuneomaculata Van Duzee

Figure 85. I. oreas Bliven

Figure 86. I. incomperta Bliven

Figure 87. I. solani (Heidemann)

Figure 88. I. knighti new species

Figure 89. I. limata Bliven

Figure 90. I. nigripes Knight

Figure 91. I. shulli Knight

Figure 92. I. serrata Bliven

Figure 93. I. castanipes Van Duzee

Figure 94. I. umbratica Bliven

Figure 95. I. silvosa Bliven

Figure 96. I. inurbana Bliven

Figure 97. I. fuscipubescens Knight

Figure 98. I. mollipes Van Duzee

Figure 99. I. panda Bliven

Figure 100. I. setosa Van Duzee
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APPENDIX A

MORPHOLOGICAL CHARACTERS CONTAINED IN DATA SETS

The first # is the number of that character in the

data set; the second #, in parenthesis, is the number of

the same character in the summary of the male genitalia

(data set #4).

* indicates additional homoplasious characters

detected by the analysis of the summary (#4) data set.

All character states are either absent (0) or present

(1), unless otherwise stated.

I. Left Clasper

Correlated Characters:

1 (22) sensory lobe not projecting above surface of arm

(fig. 9a).

3 (24) sensory lobe strongly projecting above surface of

arm (fig. 13a).

6 (27) angle sharp 'V' shaped (fig. 13a).

9 (30) angle large and evenly curved (fig. 9a).

10 (31) length of shaft less than length of arm (fig. 23a).

12 (33) length of shaft longer than length of arm, not curved

toward sensory lobe (fig. 13a).

13 (34) shaft diameter slender throughout, apex pointed

(fig. 16a).

14 (35) shaft diameter slender throughout, apex securiform

(fig. 15a).

16 (37) shaft abruptly constricted on apical twothirds

(fig. 21a).

17 (38) shaft diameter thick throughout (fig. 9a).

19 (40) apex pointed (fig. 16a).

20 (41) apex truncated at right angle to long axis of

shaft (fig. 13a).



210

24 (45) shaft longer than arm, without basal flange (fig. 12a).

25 (46) shaft longer than arm, but apex securiform (fig. 15a).

Homoplasious Characters:

2 (23) sensory lobe slightly or moderately projecting above

surface of arm (fig. 18a).

4 (25) arm without tubercles or spines (fig. 9a).

5 (26) arm with tubercles or spines (fig. 22a).

7 (28) angle moderate, not 'V', 'U' or evenly curved (fig. 18a).

8 (29) angle broad 'U' shaped (fig. 24a).

11 (32) length of shaft equal to length of arm (fig. 18a).

15 (36) shaft diameter medium thickness throughout (diameter

intermediate to #s 14 & 17) (fig. 18a).

18 (39) shaft with spines (fig. 22a) (0); arm without spines

(fig. 9a) (1).

21 (42) apex curved toward sensory lobe, securiform (ventral

portion of securiform apex larger than dorsal portion

(fig. 22a).

22 (43) as in 21, but ventral section of securiform region

reduced (fig. 18a).

23 (44) as in 21, but ventral and dorsal sections of securiform

region evenly produced (fig. 9a).

II. Right Clasper

Correlated Characters:

1 (15) unexpanded distally (fig. 9b).

2 (16) expanded distally (fig. 23b).

3 (17) apex with simple spine directed at right angle to long

axis of clasper (fig. 13b).

4 (18) apex with simple spine directed parallel with long

axis of clasper (fig. 9b).

5 (19) clasper like 1 & 7 (fig. 15b).

6 (20) apex with concealed spine (not projecting beyond apex

of clasper (fig. 16b).

*7 (21) apex with double faceted spine (fig. 21b
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III. Vesica

Correlated Characters:

*1 (1) sclerotized process tapering distally, with left

surface curving to the right, frontal surface thin,

formed by junction of left and right surfaces (fig. 36).

2 (2) as in 1, but apex distad of preapical constriction

long (fig. 35).

*3 (3) as in 1, but stature of vesica small (fig. 38).

*4 (4) sclerotized process unexpanded on any surface, oval in

cross section (row of spines on frontal or left surface)

(fig. 42).

6 (6) sclerotized process projecting to left side (fig. 54).

7 (7) sclerotized process with apical one third bulbous

(fig. 53) .

8 (8) membranous lobes tapering distally (fig. 52).

*9 (9) sclerotized process not tapering distally, and expanded

on one or more surfaces (fig. 47).

*10 (10) sclerotized process deeply concave on frontal surface

(fig. 50).

11 (11) sclerotized process expanded to the left mesad, with

row of spines at margin or left and front surfaces.

12 (12) sclerotized process expanded to left mesad, with broad

frontal surface (fig. 33).

13 (13) sclerotized process laterally compressed (fig. 32).

14 (14) sclerotized process truncate apically (fig. 49).

Homoplasious Character:

*5 (5) as in 4, but spines on left and frontal surfaces

(fig. 44) .

IV. Summary of Male Structures

Character numbers are in parentheses in data sets I, II, & III.
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V. Female Genitalia

Correlated Characters:

1 sclerotized rings compressed; opening transverse (fig. 58).

4 sclerotized rings oval or round, medium size; opening

obscured (fig. 63).

6 sclerotized rings oval or round, small size; opening

transverse (fig. 61).

11 dorsal labiate plate medium thickness, broad mesad (fig. 72).

12 dorsal labiate plate medium thickness, narrow mesad

(fig. 66).

Homoplasious Characters:

2 sclerotized rings oval or round, large; opening round

(fig. 71).

3 sclerotized rings oval or round, medium; opening round

(fig. 73).

5 sclerotized rings oval or round, small; opening round

(fig. 67, 74).

7 sclerotized rings compressed; opening obscured (figs.

57, 76) .

8 dorsal labiate plate expanded anterad, broad mesad

(fig. 74) .

9 dorsal labiate plate expanded anterad, narrow mesad

(fig. 67).

10 dorsal labiate plate even, intermediate thickness through-

out (fig. 65).

13 dorsal labiate plate even, narrow thickness throughout

(fig. 57) .

14 inter-ramal sclerites broad mesad (fig. 88).

15 inter-ramal sclerites narrow mesad (fig. 81).
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VI. External Morphological Characters

Correlated Characters:

4 antennal sockets with ventral margin in line or above

ventral margin of eye (fig. 2) (0); antennal socket with

ventral margin below ventral margin of eye (fig. 1) (1).

8 vertex to antennal segment I ratio; 1 to less than one.

Homoplasious Characters:

1 dorsal hairs short and sparse.

2 vestiture: one type (0); two types (1).

3 vestiture on tibiae: short black (0); other (1).

5 pronotal margins: straight (0); concave (1).

6 vertex to antennal segment I ratio; 1 to greater than one.

7 vertex to antennal segment I ratio; 1:1.

VII. Summary of all Correlated Characters

1 to 8 from data set III; characters 2, 6, 7, 10, 11, 12, 13, 14

respectively.

9 to 14 from data set II; characters 1 to 6, respectively.

15 to 28 from data set I; characters 1, 3, 6, 9, 10, 12, 13,

14, 16, 17, 19, 20, 24, 25 respectively.

29, 30, 31 from data set V; characters 1, 4, 11, respectively.

32, 33 from data set VI; characters 4 & 8, respectively.
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APPENDIX B

CLADOGRAMS OF THE RELATIONSHIPS BETWEEN THE SPECIES

ASSEMBLAGES OR GROUPS OF IRBISIA BASED

ON DATA SETS I TO VII
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Cladogram 1. Species assemblages of Irbisia based on left clasper
(data set I). Bold numbers are homoplasious char-
acters; light numbers are nodes.

Cladogram 2. Species assemblages of Irbisia based on the right
clasper (data set II). Bold numbers are correlated
characters; light numbers are notes.
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Cladogram 3. Species assemblages of Irbisia based on the vesica
(data set III). Bold number is a homoplasious
characters; light numbers are nodes.

Cladogram 4. Species assemblages of Irbisia based on the summary
of male genital structures (data set IV). Bold
numbers are homoplasious characters; light numbers
are nodes.
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Cladogram 5. Species assemblages of Irbisia based on the female
genital structures (data set V). Bold numbers are
homoplasious characters; light numbers are nodes.

Cladogram 6. Species assemblages of Irbisia based on the external
morphological characters (data set VI). Bold numbers
are homoplasious characters; light numbers are nodes.
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Cladogram 7. Consensus cladogram of species groups of Irbisia,
based on all correlated characters (data set VII).
Numbers are correlated characters.
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APPENDIX C

ABBREVIATIONS

A. = Area

A.E.C. = Atomic Energy Commission

Ave. = Avenue

btw. = between

Clev. = Cleveland

Cmp. = Camp

Cmpgd. = Campground

Crk. = Creek

Co. = County

Crst. = Crest

Cyn. = Canyon

Dr. = Drive

Entr. = Entrance

Exp. = Experiment

Expt. = Experimental

For. = Forest

Frk. = Fork

Ft. = Fort

Grd. = Guard

Hist. = Historic

HQ. = Headquarters

Hts. = Heights

Hwy. = Highway

intrsct. = intersection

Is. = Island

Jct. = Junction

L.A. = Los Angeles

Lk. = Lake

Lwr. = Lower

Mdw. = Meadow-

Mem. = Memorial

Mon. = Monument

222

mp. = milepost

Mt.(s.) = Mountain(s)

Nat. = National

nr. = near

Pen. = Peninsula

Pk. = Park

Prsv. = Preserve

Pt. = Point

R. = River

Rch. = Ranch

Rd. = Road

Rdg. = Ridge

Rec. = Recreational

Res. = Reservoir

Rfg. = Refuge

Rgr. = Ranger

Rng. = Range

Rsr. = Reserve

Rsrh. = Research

Rsv. = Reservation

rt. = route

Spg.(s.) = Spring(s)

S.L.O. = San Luis Obispo

Smt. = Summit

St. = State

Sta. = Santa

Stn. = Station

Trl. = Trail

Wldf. = Wildlife

Wldns. = Wilderness

Wysd. = Wayside


