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Aceosejid mites occur commonly in soil and humus where they
prey on small, soft-bodied insects, mites, and worms. Before the
role that these mites play in their environment can be accurately
studied by ecologists, it is necessary to know the species that are
being death with. There is no information in the literature on
mites of the genus Arctoseius in North America. This report is pri-
marily a taxonomic study of Arctoseius mites collected from Bar-
row, Alaska.

Taxonomic keys, descriptions, and illustrations are given for the
seven species of Arctoseius found at Barrow. Collection data indi-
cate ecological differences between the species and these are dis-
cussed. The importance of males for identification of species is
demonstrated.

Males of the following species are described for the first time:
Arctoseius multidentatus Evans, A. weberi Evans, and A. ornatus
Evans.

Males and females of the following new species are described:
Arctoseius minor, A. robustus, A. idiodactylus, and A. confusus.
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INTRODUCTION

Mites of the genus Arctoseius Thor, like many other aceosejids, are encoun-
tered frequently in soil and humus. Their description and identification are
important to the study of soil ecology. Ecological information dealing with
such biotic factors of the soil is of little value until the taxonomy of each
group of organisms is known. Our knowledge concerning the taxonomy of
Arctoseius mites is incomplete, and almost no information about the ecology
of these mites exists in the literature.

This paper is primarily a taxonomic study of the genus Arctoseius at
Barrow, Alaska. Because of the manner in which the extensive collections of
soil arthropods were made from that area, some ecological and other biological
characteristics of the species of Arctoseius involved became evident and are
discussed.

To a considerable extent, the arthropod fauna of arctic areas is composed
of widely distributed forms that range northward from, or southward to,
more temperate latitudes. Although some of these forms exist only in the
alpine zones of higher mountainous areas of temperate regions, others are
more widespread and range through the intervening lowlands. Thus, there is
the possibility that the species of Arctosetus discussed in this paper, although
known at present to exist only in arctic Alaska, may be components of the
arthropod fauna of soils of more temperate regions of North America, includ-
ing California.

That these species collected from Barrow are not known to exist in any
other areas, arctic or temperate, points to the infrequency of collecting soil
mites and to the resultant paucity of knowledge concerning them. A closely
related example, Arctosetus cetratus (Sellnick) has been known to science
for the past twenty years. In the literature of that period, various workers
had recorded it from Iceland, England, and eentral and northern continental
Europe; but almost nothing has been written about its habits as a living
organism. A. cetratus has been collected from various parts of the United
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States, including California, and from a variety of environmental conditions
that include farm- and rangeland soils, yet it has never been recorded in the
literature as occurring in North America.

More than sixty species of terrestrial mites are known to occur in the
vicinity of Barrow, Alaska (Hurd, 1958; Hurd, Britton, and Pitelka, in
manuscript). These are distributed among some fifty genera in thirty-two
families. Only the genus Arctoseius is represented there by more than two
species. Moreover, members of this genus constitute the most dominant group
of Mesostigmata in that area, from the standpoint of numbers of individuals.

Knowledge of the occurrence of Arctoseius near Barrow has been based on
a few females collected by Weber in 1950. Evans (1955) deseribed three new
species on the basis of these specimens. From the extensive collections made
by Hurd, Britton, and Pitelka in the summer of 1953, seven species, four of
which are new to science, are recognized in the present paper. Both sexes of
all seven species are deseribed, and the importance of males for species recog-
nition is demonstrated. The collections are accompanied by deseriptions of
the various sites which were sampled. These data, restricted to the warmest
three months of an entire year at this arctic locality, have been examined to
gather as much ecological and other biological information as possible con-
cerning species of Arctoseius in the Barrow area.

It is hoped that the taxonomic and supplementary studies of species of
Arctoserus in this paper will form a framework upon which more detailed bio-
logical work on these mites as living organisms can be based. Low tempera-
tures and a short growing season are the chief limiting factors that restrict
the complexity of ecological interrelationships of an arctic biota as well as the
variety and number of species comprising this biota. Such a biota with its
dynamies, although complex in absolute terms, has a relative simplicity that
offers unusual opportunities for research.

Ecological and other biological information that can be acquired more
readily in such arctic areas is applicable in large part to the understanding of
the species involved in other areas of their occurrence, even when these are
temperate areas with much more inherent ecological complexity. Climatice
factors have important effects on the biology of inseects, mites, and their
arthropod enemies. Research on these factors is a part of the program of
investigations dealing with the control of insects and mites which are dam-
aging to crops in California. Studies concerning climatic limiting factors ean
be conducted to a considerable extent in a representative variety of the
natural environments of insects and mites. For example, it is indicated in
this paper that Arctoseius mites, probably as adults, must tolerate a wide
range of temperatures, including extremely low ones, during the year in
order to exist at Barrow. Thus, it might be expected that the presence of low
temperatures in other areas probably would not funetion as an environ-
mental factor that would limit the distribution and abundance of these mites.

MATERIALS AND METHODS

The Arctic Research Laboratory is located between the village of Barrow
and the geographie landmark, Point Barrow, on the northern aretic coast of
Alaska. Field work, including Berlese extractions of soil samples, was con-
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ducted by Hurd, Britton, and Pitelka during the summers of 1952 and 1953
about one mile southwest of the Laboratory. The field work and use of the
facilities of the Laboratory were made possible by support from the Arctic
Institute of North America and the Office of Naval Research.

The materials available for the present study were restricted to the 1953
Berlese extractions and were collected from June 22 through August 25,
1953, by Hurd and Britton. During this time, over 500 Berlese extractions
representing most of the local habitat types were made. Samples were taken
from six field stations and from other miscellaneous habitats.

Sample cores were taken from surface vegetation and substrate soil to a
depth of 10 ecm. At station I, the cores were 25 em in diameter and were sub-
jected to extraction by Berlese funnels for 12 hours. At the other stations,
the cores were 15 ecm in diameter and the extraction period was 24 hours.
The extracted material was collected and preserved in 95 per cent ethyl
alecohol and placed in 8- x 90-mm flat-bottomed shell vials for storage.

From 16 to 19 samples, approximately 1 every 3 days, were taken at each
site of stations II through VI. From the series of samples taken at these
stations, early (June 29-30) and late (August 17-18) sub-series totaling
55 samples were selected and subjected to quantitative and qualitative exam-
ination for Arctoseius mites. In addition, over 70 samples collected in July
and August from these same stations were examined qualitatively, and 10
of these quantitatively. In the case of station I, where only an early series of
samples was taken, all 9 samples were examined both qualitatively and quan-
titatively.

During the course of this study, hundreds of individuals of species of
Arctoseius were mounted in Hoyer’s medium on microslides, to obtain type
and reference specimens, and for the purpose of quick routine identification.
All holotypes and allotypes of the new species of Arctoseius described-herein
are on microslides and have been deposited in the United States National
Museum, Washington, D.C. Supplementary neallotypes of males and plesio-
types of females representing those species of Arctoseius which hawe been
deseribed by Evans (1955) only on the basis of females are also on deposit
in the United States National Museum. In addition, paratype and plesiotype
specimens, representing all of the species of Arctoseius presently known from
Barrow, have been deposited both in the California Insect Survey, University
of California, Berkeley, and in the British Museum (Natural History),
London.

Methods used in the measurement of body structures of the mites, as well
as chaetotaxic nomenelature, are discussed in the section on systematics.

PHYSICAL FEATURES OF THE BARROW AREA

Barrow is loecated at 71° 20’ north latitude, about ten miles southwest of
Point Barrow, the northernmost projection of Alaska and the second most
northern projection of continental North America. The Barrow area lies in
the northern extremity of that physiographic province of the Alaskan arctic
slope known as the Arctic Coastal Plain. Topographically, the land around
Barrow is extremely low and flat with poorly developed surface drainage.
The most elevated land in the area lying between Barrow and Point Barrow
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is no greater than twenty feet above sea level. Topographic relief around
Barrow is usually less than five feet, from a swampy depression to the crest
of surrounding mounds and ridges. Shallow ponds, lakes, and swamps are
curiously parallel in orientation and monotonously dent the plain. The land
is further patterned with reticulations ecaused by ice-wedge polygon forma-
tions.

According to Britton (1957), the climate over the Alaskan arctic slope is
severe, “. .. characterized by long cold winters, and short cool summers with
frequent heavy fog and cloud cover, scanty precipitation, high humidity,

TABLE 1

MISCELLANEOUS TEMPERATURE INFORMATION,
BARROW, ALASKA, 1953

Number of days
2 2 H g2
Month % g Z g gyt fanee
oneh g3 g 2 B 22 | ar |z | .t
s | cE £ | §.% R R T N
3% S g SE8 §e | E5 | £8 | £3
=8 = E = ASE Low | High | =& =5 =8 =5
January......... -10.7 —22.7 —16.7 —1.6 +6 —42 0 31 31 30
February........ —16.0 —25.6 —20.8 -2.9 -1 —43 0 28 28 28
March........... -10.0 —22.4 —16.2 —-1.3 +4 —40 0 31 31 31
April......... ... +10.3 =53 +2.5 +2.7 +25 -29 0 30 30 21
May............. +25.4 +14.8 +20.1 +1.3 +35 -1 0 28 31 1
June............. +38.8 +30.2 +34.5 +0.6 +51 +26 2 0 27 0
July............. +44.0 +32.0 +-38.0 -1.7 +67 427 7 0 21 0
August.......... +38.5 +30.3 +34.4 —4.0 +55 +24 4 3 27 0
September....... +34.2 +27.1 +30.7 +0.1 +51 +20 1 15 25 0
October. ........ +13.5 +4.0 +8.8 —8.3 +27 -15 0 31 31 12
November-.. ..... +6.5 —8.8 —-1.2 -1.9 +28 —29 0 30 30 23
December. . ..... —11.9 —22.1 -17.0 —6.6 -2 —35 0 31 31 31
Year............. +13.6 +2.6 +8.1 —-2.0 +67 —43 14 258 343 177

Source: United States Weather Bureau, Climatological Data, Alaska 39(1-13): 1-183.

and persistent winds.” During most of the year, temperatures remain below
freezing. He states, for example, that the United States Weather Bureau’s
local climatological data from Barrow indicate, on the average, maximum
tempertures exceeding 32°F. on only 111 days, and minimum temperatures
falling below 32°F. on 323 days of the year. Only during the period of June
through August are mean temperatures above freezing at Barrow, and it
was during this period in 1953 that Hurd and Britton collected the Berlese
samples containing Arctoseius mites that were used in the present study. As
an example of the annual cycle of temperature conditions which occur at
Barrow, table 1 presents local climatological data compiled by the United
States Weather Bureau for 1953.

From data like those in table 1, collected since 1912 at Barrow by the
United States Weather Bureau, the general annual temperature fluctuations
are well established. The annual mean temperature is about-10°F., and the
absolute maximum and minimum temperatures recorded are +78°F. and
-56°F., respectively. Maximum daily temperatures begin to climb above
freezing in late May and early June, and continue to do so almost to the
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end of September. But minimum daily temperatures may drop below freez-
ing anytime during the summer, even at the vegetational level, according to
Britton (1957). For the year 1953, table 1 shows that only 22 days of the
entire year had temperatures wholly above 32°F., with nearly half of these
days oceurring in July.

Britton (1957) states that during most of the growing season heavy fog
and cloud cover occur, preventing sunny days, with a 24-hour potential of
sunshine, from being frequent. The warmest month during the growing
season is July, yet this is also the month with greatest fog cover at Barrow.

Although Weather Bureau precipitation records for Barrow indicate low
values, the mean annual precipitation being only 4.1 inches, this amount ap-
pears to be too low to account for the degree of soil saturation, according to
Britton. The coneept of arctie climates being arid perhaps does not apply to
Barrow and other areas of the Arctic Slope. Britton cites recent studies
which tend to show that large water deficits do not occur on the tundra sur-
faces, and that precipitation exceeds evapotranspiration by small amounts,
at least during the growing season.

Britton makes clear the importance of snowfall as an ecological factor, even
though the mean annual snowfall at Barrow is only 26.2 inches. Snow pro-
vides a mantle over vegetation, protecting it from the cold temperature ex-
tremes of the air above. Snow also provides an abundant source of water
which saturates the ground in early summer. In areas of greater accumula-
tion, snow shortens the growing season of plants below. There may be inter-
mittent snowfall at any time of the year at Barrow, and snow accumulation
on the ground is definitely under way in October. ‘

The vegetation around Barrow is, of course, that of a tundra. Although
treeless, the terrain is well mantled with grasses and grass-like vascular
plants, mosses, and lichens (see Britton, 1957).

DESCRIPTION OF COLLECTING SITES

A brief description of the topographical, vegetational, and substrate char-
acteristics of the six field stations and their sites follows. These deseriptions
are based on information received from Dr. M. E. Britton (personal cor-
respondence). Station I
Station I was an area of initial exploratory sampling, and the included nine
sites did not lie serially along any particular environmental gradient. The
sites were sampled only onece early in the summer, June 22, and were not in-
cluded in subsequent collecting activities.

Sites 1, 2, and 4: On the flat bottom of a shallow, naturally drained thaw-
pond, the surface covered with close-growing mosses and sparse Carex and
Dupontia; substrate highly organic with dense roots and rhizomes.

Site 3: On a slightly elevated mound in the same area as sites 1, 2, and 4;
with sparse cover of mosses.

Sites 5 and 6: On top of a polygon mound covered with lichens; in addi-
tion, dead Poa and Luzule in site 5, and sparse Potentilla and graminoid
species in site 6; substrate largely organic with fine sand in site 5, and mostly
silt with scattered coarse sand in site 6.
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Site 7: At the base of polygon mound of sites 5 and 6, just above the
juncture of mound and its associated trough; a dense mat of mosses with
scattered graminoid species covered a fibrous-peaty substrate of partially
decayed moss.

Site 8: Near site 7, in the bottom of the trough; sample almost purely
organic, filled with graminoid roots and rhizomes.

Site 9: “Frost boil” on top of a polygon mound ; no apparent organic ma-
terial in silt substrate but a thin seattering of dead Carex leaves on the sur-
face. ’

Station II
Station II consisted of a series of eight sites associated with a small thaw-
pond, and was situated along an environmental gradient in which variation
of soil conditions, especially drainage, appeared to be significant. The entire
sequence extended over a distance of about 65 feet from wetter sites on the
pond margin to drier sites on tops of hummocks.

Site 8:* Submerged in the pond most of the summer season; vegetation
a dense mixture of Arctophila, Eriophorum, and Carex; substrate of coarse
raw organic debris with mass of rhizomes and roots, but grading to more
finely divided organic material with increasing depth.

Site 1: Near high water level of pond and saturated at all times; vegeta-
tion grading from Eriophorum and Carex to Dupontia; substrate similar to
that of site 8.

Site 2: At slightly higher elevation than site 1; substrate always satu-
rated, and water over surface at times; vegetation mostly Dupontia with
some Carex; substrate largely organic and coarse-textured throughout with
dense mass of roots and rhizomes, and with scattered lenses of coarse sand.

Site 3: Similar to site 2 but at slightly higher elevation; rarely or never
covered by water, but substrate always saturated; ground eover of liver-
worts and some moss in addition to Dupontia.

Site 4: About 3 or 4 feet from peat hummocks forming the boundary of
thaw-pond area, and thus still on the flat of the pond area, but slightly
higher than site 3; substrate always wet but only saturated at intervals;
Dupontia cover less dense than site 3, but a dense moss cover present; upper
half of substrate, brown peat with dense root mass; lower half of substrate,
black peat with finer fibrous organic matter.

Site 5: At base of slope rising abruptly out of swamp to marginal peat
hummocks; substrate, moist to wet; vegetation of scattered Carex on well de-
veloped moss stratum overgrown in places by frueticose lichens; substrate
almost entirely organic moss-peat with some scattered sand.

Site 6: On top of peat hummock or polygon ridge at edge of swamp ; sub-
strate moist but not wet except at time of thaw, and subject to considerable
surface drying; dense cover of fructicose lichens and some mosses and about
30 per cent cover of Luzula, Poa, and Carex; upper third of substrate, black
peat mixed with coarse, wind-blown sand; lower two-thirds of substrate,
coarse brown peat with large proportion of intact plant fragments and with
little or no sand.

1 Hurd and Britton’s original numbering of sites is retained in the present work. Al-
though site 8 was the first of the series grading from wetter to drier conditions, it was
sampled infrequently.
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Site 7: Similar to site 6, about 18 feet away on a hummock separated by
trough from that of site 6; substrate moist, surface subject to drying; about
50 per cent cover of mosses and lichens, and a lesser cover of Luzula, Poa,
and Carex; upper half of substrate, mostly peat with abundant roots and
mixed with silt and sand; lower half of substrate, silt with scattered pebbles
and very few roots.

Station III

Station IIT included a series of seven sites on an old beach ridge that lies
about 500 feet behind and parallels the present western beach of the Arctie
Ocean. The series began just above a small stream that paralleled the beach
ridge, and continued up a gently sloping grade extending from the stream
bank to the crest of the beach ridge. Along the slope, the coarse sands or
gravels were somewhat mixed with silt, and had a thin cover of organie
material.

Site 1: On coarse sand near stream edge but about 2 feet above water
level; partial cover of mosses such as Phippsia.

Site 2: Upgrade from site 1; denser cover of mosses.

Site 3: Upgrade from site 2 and very similar to it except less cover of
vegetation.

Site 4: Upgrade from site 3 and similar to it but with denser cover of
mosses.

Site 5: At upper end of slightly graded gravel area extending from
stream to base of beach ridge; vegetation mostly Dupontia.

Site 6; Lower slope of beach ridge; vegetation mostly Seliz and Poten-
tilla.

Site 7: Crest of beach ridge; vegetation an open cover mostly of Elymus
with scattered lichens and Potentilla; substrate coarse sand.

Station IV

Station IV contained four sites grading from a swamp margin about 25
feet upslope to a slightly elevated hummock. The swamp had surface water
only intermittently. The station area was located on the wet tundra about
75 feet behind the beach ridge of station II1.

Site 1: At edge of swamp; peat substrate water-saturated; vegetation
mostly Eriophorum angustifolium.

Site 2: Hummocky surface of Sphagnum in large part overgrown by a
small leafy liverwort, Lophozia.

Site 3: Moss substrate over peat; scattered Carex, Poa, Petasites, and
lichens. .

Site 4: Top of low hummock; peat substrate; vegetation a mixture of
Petasites, Luzula, Poa, lichens, and mosses; site well drained.

Station V

Station V consisted of a series of eight sites, and began on gravel flats in
a swampy area, continued generally upslope over troughs and hummocks,
then progressed downslope, ending on the bottom of a small, drained thaw-
pond.

Site 1: On gravel flats in swampy area; substrate of banded peat, silt,
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and sand; substrate water-saturated but not with surface water; vegetation
of Arctophila.

Site 2: About 18 inches higher than site 1 and upslope toward ridge ; soil
better drained but always wet; vegetation mostly Dupontia.

Site 3: On top of hummock at edge of ridge; no vegetation on the site;
soil a friable silt.

Site 4: On top of same hummock as site 3; silt mixed with some sand;
little organic debris except at surface; vegetation of mosses, lichens, Luzula,
and Petasites.

Site 5: Hummock top farther up ridge than site 4; dense cover of lichens,
sedges, and grasses with oceasional moss elumps.

Site 6: Trough on upslope side of hummock of site 5; wet soil ; vegeta-
tion of grasses and sedges.

8Site 7: Bottom of drained thaw-pond ; wet soil ; almost barren of vegeta-
tion but some Eriophorum scheuchzeri present.

Site 8: Same general area as site 7, but somewhat wetter; dense cover of
Dupontia, Carex, and Eriophorum.

Station VI

Station VI had but a single site located on gravel flats. The substrate con-
sisted mostly of coarse sand with bands of peat. The vegetation was essenti-
ally a pure stand of very dense, low-growing Carex ursina.

Miscellaneous Sites

In addition to samples from the sites described above, some samples were
taken from miscellaneous habitats and were described only as “frost scar,”
“intermediate,” or “marsh” Berlese samples. No other descriptive data were
taken concerning these samples.

ANALYSIS OF COLLECTIONS

Tables 2 through 6 present qualitative and quantitative analyses of Arcto-
setus mites found in an early and a late summer sub-series of core samples
from the six field stations and their included sites. Tables 7 through 12
show qualitative data from sub-series of samples from station II that sup-
plement the information of table 2. The latter tables exemplify how the ad-
ditional sub-series of samples of a particular station serve to make statements
in the section on bionomies more certain. As indicated by these tables, not all
of the samples were qualitatively analyzed for every species of Arctoseius.
Qualitative data are not presented in tabular form for Arctoseius robustus
because only four individuals were found among the samples of station II
that were qualitatively studied. Information concerning this species was
gained primarily from analysis of samples of stations IV and V, and of
miscellaneous “intermediate Berlese” samples collected outside of the desig-
nated stations.

Supplementary qualitative data were obtained from sites of stations III
through VI, but since fewer samples were studied, there is an insufficient
amount of data to warrant its presentation in tabular form. Nevertheless,
data from these qualitatively analyzed samples conform as closely to the
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patterns of microhabitat distribution indicated in tables 3, 4, and 5 as those
of station I conform to the patterns shown by table 2.

Table 13 is essentially a rearrangement and summary of the data in tables
2 through 6, emphasizing the known degrees to which the species of Arctoseius
coexist in microhabitats represented by the various sites of the six field sta-
tions. Arctoseius multidentatus, A. minor, A. robustus, and A. confusus often
were either absent or present in very low numbers of individuals among the
samples of particular sites at which they are known to occur. Because of their
absence in the two sub-series of samples selected for quantitative analysis,
certain expected combinations of species at some of the sites were not actually
observed. Nevertheless, these expected combinations very probably do oceur,
and analysis of larger numbers of samples for each site would probably verify
such expectations. For a case in point, one need only compare the number of
instances of coexistence shown by each of the two sub-series of samples in
table 2. Therefore, in table 13 there is indicated in parentheses the number of
sites at which coexistence would be expected to occur.

TABLE 2

ANALYSIS OF EARLY AND LATE SUMMER SUB-SERIES OF SAMPLES
FROM FIELD STATION II*

June 29, 1953 August 18, 1953
Arctosetus species Site Site

8 1 2 3 4 5 6 7 8 1 2 3 4 5 6 7
multidentatus &..... 0 0 1 0 1 0 0 0 - 0 1 0 0 0 0 0
Q... 0 0 1 1 2 0 0 0 - 0 0 0 0 0 (1] 0
webert J............ 0 0 0 0 0 6 1 2 - 0 0 0 0 2 2 0
Qi 0 0 0 0 1 14 0 1 - 0 0 0 0 5 1 0
0 0 0 0 0 0 0 0 - 0 3 |1 2 0 0 1
0 3 7 7 1 0 0 0 - 0 |15 9 0 0 1
0 0 0 0 0 1 (1] 1 - 0 0 0 0 [1} 0 2
0 0 0 0 0 0 0 4 - 0 0 0 0 0 3 7
0 0 0 0 0 0 0 0 - 0 0 0 0 0 0 0
0 0 4 0 0 0 1 0 - 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 - 0 2 0 3 0 0 0
0 1 9 3 0 0 0 0 - 0 7 0 1 0 0 0
confusus . ......... 0 0 0 0 0 0 0 1 - 0 0 0 0 0 0
Qi 0 0 0 0 0 0 0 1 - 0 0 0 0 0 1 1

* Numbers within tables 2 through 6 indicate the number of adult mites found in the Berlese sample of each
site of the station. A dash (-) means that no sample was collected. .
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TABLE 3

ANALYSIS OF EARLY AND LATE SUMMER SUB-SERIES OF SAMPLES
! FROM FIELD STATION III

June 29, 1953 August 18, 1953

Arctosetus species Site Site

multidentatus ................. 0 0 0 0 0 0 0 0 0 0 0 (] 0 0
Qe (1] 0 0 0 0 0 0 0 0 0 0 0 0 0
webert ... 0 0 0 0 0 1 0 0 0 0 0 0 0 0
e 0 0 0 0 0 2 0 0 0 0 0 0 0 0
ornatus o*.. 0 0 0 0 0 0 0 1 0 0 0 0 0 0
Qe 1 1 0 0 0 0 0 0 1 0 0 0 0 0
minor &'. 0 0 0 0 0 0 0 0 0 0 0 0 0 0
e 0 0 0 0 0 0 0 0 0 0 0 0 0 0
robustus G*.................. . 0 0 0 (1] 0 0 0 0 0 0 0 0 0 0
Qe 0 0 0 0 0 0 0 0 0 0 0 0 0 0
wdiodactylus ................... 0 0 0 0 0 0 0 0 0 0 0 0 0 2
e 0 0 0 0 4 3 0 0 0 0 0 0 9 3
CONSUSUS .o 0 0 0 0 0 0 0 0 0 0 0 0 0 0
e 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TABLE 4

ANALYSIS OF EARLY AND LATE SUMMER SUB-SERIES OF SAMPLES
FROM FIELD STATIONS IV AND VI

June 29, 1953 Aug. 17, 1953 June 29, 1953 | Aug. 17, 1953

Arctosetus species Site Site Site Site

1 2 3 4 1 2 3 4 1 1

multidentatus &' 0 2 2 0 0 2 0 0 0 0
Q 0 4 0 0 1 13 5 0 0 0

webert ... (1] 0 3 0 0 2 0 0 0 0
0 15 5 1 0 4 6 1 0 0

0 0 0 0 14 0 0 0 0 9

16 0 0 0 | 24 0 0 0 28 43

0 0 0 0 0 0 0 0 0 0

0 (1] 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

4 0 5 0 1 1 0 2 0 0

0 0 0 0 0 0 1 5 0 0

0 0 4 6 0 0 0 2 3 0

0 0 0 0 0 1 0 0 0

0 0 1 0 0 0 0 3 0 0
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ANALYSIS OF EARLY AND LATE SUMMER SUB-SERIES OF SAMPLES

FROM FIELD STATION V

June 29, 1953 August 17, 1953
Arctoseius species Site Site
1 2 4 5 7 1 2 4 5 6 8
multidentatus . . . .. 0 0 0 0 0 0 0 0 0 0 0
Q... 0 0 0 0 1 0 3 0 0 1 0
webert ... ... 0 0 0 0 0 0 0 0 0 0 0
Qo 0 0 0 0 0 0 0 0 0 0 0
snatus ... 0 0 0 0 0 0 |10 0 0 3 8
’ @ 1 7 0 0 11 0 15 0 0 9 15
miwr .. 0 0 0 0 0 0 0 0 0 0 0
Q. 0 0 0 0 0 0 0 0 0 0 0
robust' s '........... 0 (1] 0 0 0 0 0 0 0 0 0
Q. (1] 1 0 0 0 0 1 0 0 0 0
idiodactylis 7. ... ... 0 0 0 0 0 0 0 0 0 0 0
Q. 0 2 0 0 0 0 0 0 0 0 4
confusus . ...... ... 0 0 0 0 0 0 0 0 0 0 0
Q. 0 0 0 0 0 0 0 0 0 0 0
TABLE 6

ANALYSIS OF THE SINGLE SERIES OF SAMPLES FROM

FIELD STATION I, JUNE 22, 1953

Site
Arctoseius species

1 2 3 4 5 7 8
multidentatus o*......... 0 0 0 0 0 0 0
[ 1 0 0 0 0 0 1
weberi ... ... 0 0 2 0 0 0 0
Qe 0 (1] 14 0 0 10 0
ornatus &............... 0 0 0 0 0 0 0
Q 10 7 8 12 4 0 6
minor ... 0 0 0 0 0 0 0
Q 0 0 0 0 0 0 0
robustus .. ............ 0 0 0 0 0 0 0
Q. 0 0 0 0 0 0 2
idiodactylus ........... 0 0 0 0 0 0 0
Q. 25 5 9 11 0 0 0
confusus *.............. 1 0 3 0 0 0 0
Qe 6 0 2 0 0 0 0
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TABLE 7

ANALYSIS OF SUB-SERIES OF SAMPLES OF STATION II
FOR A.multidentatus*

Site
Date collected
(1953)
8 1 2 3 4 5 6 7
June27.. ... ... - 0 0 Q 8% 0 0 x
20 0 0 o] Q e 0 0 0
July 3. - X . 0 I age X 0 0
B - 0 <8 0 X x X X
120 - X X ? X 0 0 x
15 - 0 b3 X a9 X 0 X
18, - 0 Q IR I 0 0 0
2 0 0 Q 0 I 0 0 x
2 X 0 X Q Q 0 0 0
2 x X 0 0 x x 0 x
August 5......... ... - 0 x X 0 X 0 X
B - x X X x 0 0 0
I - x b3 X <4 x X X
I8, - 0 4 0 (U 0 0 0
25 - X X 0 0 0 0 X

* Symbols within tables 7 through 12 indicate the presence of neither (0), either (5", @), or both (5" Q) sexes
of the snecies of Arctosetus found in the samples of each site of the station that were studied. Samples not analyzed
are indicated by (x), and a dash (-) means that no sample was collected. The sub-series of samples collected on
June 29 and August 18 are the ones presented in table 2.

TABLE 8

ANALYSIS OF SUB-SERIES OF SAMPLES OF STATION II
FOR 4. weberi

Site
Date collected
(1953)
8 1 2 3 4 5 6 7
June27...........ooiil, 0 0 (1] 0 IR Q x
29, 0 0 0 0 Q I J FQ
July 3. - x 0 0 0 x o] JF
1200 - x X 0 x Q e X
18 - 0 0 0 (1] ae Q Q
2l 0 0 0 0 0 (<] x x
24 x (1] x 0 0 9 e e
2T x x 0 0 x x o] x
30, X X X X X ae d X
August 8.................oiiil. - X x X b a9 ? ae
18 - 0 0 0 0 e I 0
25, - x x 0 0 de Q x
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TABLE 9

ANALYSIS OF SUB-SERIES OF SAMPLES OF STATION II
FOR 4. ornatus

313

Site
Date collected
(1953)
8 1 2 3 4 5 6 7
- Q Q Q Q 0 0 x
0 Q Q Q Q 0 (1] (1]
- b3 ? Q ] x 0 0
- Q ? Q X X x x
- X X Q X 0 0 b
- Q Q Q Q 0 0 0
0 Q Q Q Q 0 0 x
X Q X ? Q 0 0 0
x X Q Q X X 0 x
- x x X g x X X
- 0 x X ae x X X
- x X b3 e x X x
- 0 (<] e 9 0 0 e}
- x X I ae 0 0 x
TABLE 10
ANALYSIS OF SUB-SERIES OF SAMPLES OF STATION II
FOR 4. minor
Site
Date collected
(1953)
8 1 2 3 4 5 6 7
- 0 0 0 0 Q 0 x
0 0 0 0 0 J 0 I
- x 0 0 0 x Q e
- b X 0 X Q Q x
- 0 0 0 0 0 Q X
0 0 0 0 0 X e X
x 0 x 0 (1] 0 Q 0
X x 0 0 X X J X
X X X X X X Q X
- x x x x Q Q Q
- 0 0 0 0 0 Q e
- x x 0 0 d [o4"] X




314 Hilgardia [Vol. 30, No. 11

TABLE 11

ANALYSIS OF SUB-SERIES OF SAMPLES OF STATION II
T'OR 4. idiodactylus

Site
Date collected
(1953)
8 1 2 3 4 5 6 7
X X X 0 0 0 X
Q Q Q 0 0 0 0
- x X Q b3 0 0 X
- x Q Q X 0 0 0
0 Q X Q x 0 0 x
x X Q bq X X 0 x
- b3 x e Q X b3 X
- X X e X 0 0 0
- 0 e Q e 0 0 0
X X ae X 0 0 X
TABLE 12

ANALYSIS OF SUB-SERIES OF SAMPLES OF STATION II
FOR 4. confusus

Site
Date collected
(1953)
8 1 2 3 4 5 6 7
0 0 0 0 0 0 0 9
- X 0 0 0 X Q 0
- X X 0 b3 0 0 0
- 0 0 0 0 0 0 X
0 0 0 0 0 0 x 0
X 0 X 0 0 J X X
x x 0 0 X X 0 x
- x X x X 0 Q 0
- 0 0 0 0 0 Q Q
- X X 0 X X e x
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TABLE 13

COEXISTENCE OF THE SPECIES OF Adrctoseius IN SAMPLES FROM ALL
SITES OF SIX FIELD STATIONS*

Number of sites where the species of Arctosetus in left column
Number coexists with other congeneric species
of other
Avrctosetus Species . .
species kn?)‘;v N Arctoseius species
coexis- . L.
tents m’ﬁiﬁ:n‘ webert ornatus minor robustus ultlyoliasc- confusus
3(3) 9(9) 0(0) 5(9) 4(7) 2(2)
multidentatus. ... 5 — —_ —_ —_ - — —_
10 10 10 10 10 10
313) 2(3) 3(3) 5(5) 4(5) 6(6)
webert........... 6 —_ _ —_ — —_ —_ —_
11 11 11 11 11 11
9(9) 2(3) 1(1) 8(9) 12(12) 3(3)
ornatus.......... 6 —_ —_ _ —_— —_ _ —_—
20 20 20 20 20 20
. 0(0) 3(3) (1) 0(2) 0(0) 2(3)
MmINOT. . ......... 3 —_ e _— J— _— — —
3 3 3 3 3 3
509) 5(5) 8(9) 0(2) 7(8) 2(4)
robustus......... 5 —_ —_ —_ —_ J— —_ —
14 14 14 14 14 14
. A7) 4(5) 12(12) 0(0) 7(8) 4(4)
idiodactylus. . ... 5 — — —_ — —_ J— —_
17 17 17 17 17 17
2(2) 6(6) 313) 2(3) 2(4) 4(4)
confusus........ 6 —_— —Z — — —_ _— P
7 7 7 7 7 7

* Non-bracketed numbers of the numerator indicate the number of different sites where coexistence was
observed. Bracketed numbers of the numerator indicate the total number of different sites where coexistence
can be expected. The denominator indicates the number of different sites where the species of Arctoseius in the
left column was collected.

BIONOMICS

Food habits of mites of the genus Arctoseius are not known. These mites are
free-living inhabitants of the soil, generally associated with the Collembola
and mite fauna found among the overlying dead and decaying layers of plant
material. It has been supposed by various workers that these mites, like most
other aceosejids, are predators of small arthropods. The occurrence of species
of Arctosetus in the Berlese samples studied had no apparent association with
the presence or absence of other kinds of mites present in these samples.

Although the number of individuals of each species of Arctoseius was
often low in a single Berlese extraction, the over-all data acquired from all
of the samples studied reveal some marked ecological and bionomical dif-
ferences between the species. Reference to the data presented in tables 2
through 13 will make the following discussions more apparent.

Males of only four of the seven species of Arctoseius oceurring at Barrow
were present throughout the period of time during which Berlese samples
were taken. In contrast, males of Arctoseius ornatus, A. robustus, and A.
idiodactylus did not occur in the samples until late July or early August,
after which time they were present in considerable numbers through the end
of the period of sampling. This indicates that males of the last-mentioned
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three species appear as a distinet generation at least a month later in the
summer than do those of the other four species. Just how early in the season
males of the other four species appear is, of course, impossible to determine
from the Berlese collections used in this study.

It is probable that adult females of each species occur throughout the year
in the Barrow area. Haarlov (1942) found females of Arctoseius 2later-
incisus both in autumn and winter around Morkefjord on the east coast of
Greenland, about 77° north latitude. Furthermore, oviposited overwintering
eggs are not known to occur in the life cycle of aceosejid mites.

Table 13 indicates that each species of Arctoseius execept A. minor coexists
to at least some extent with five or six of the other species. As many as five of
the seven species of Arctoseius have been observed to coexist in one sample.
However, examination of many samples indicates that each species exhibits
preferential differences in microhabitat occupancy.

Early- and late-season samples from the same sites revealed that there is no
definite seasonal movement of the Arctoseius faunal components where they
occur along topographical slopes. This would be expected in a tundra region
of low topographic relief such as Barrow where high atmospheric humidity
and well-saturated soils persist throughout the growing season.

Arctosetus ornatus and A. idiodactylus were found in some sites at every
station, but they did not consistently occur with each other among the sites
of stations III and IV. Arctoseius ornatus was the only species that regularly
seemed to prefer those areas of lower relief that were not filled with water,
such as the bottoms of drained thaw-ponds, margins around swamps and
ponds, sand near river margins, gravel flats, and troughs between polygon
mounds. The other six species were found, at least to some extent, on higher
ground such as tops of hummocks and crests of various ridges. Although
Arctoseius idiodactylus was found more often with A. ornatus than with
any other species of Arctoseius (see table 13), A. idiodactylus also was found
on the slope and erest of the beach ridge of station IIT and on a low hum-
mock top of station IV.

Arctosetus webert appeared to prefer drier areas of higher relief, such as
hummocky surfaces and slopes rising out of moister bottom lands. This
species was usually not found associated with 4. ornatus, and was not col-
lected at stations V and VI. Arctoseius minor was collected only at station
II on the slopes and tops of peat hummocks. Arctoseius multidentatus was
not found at stations IIT and VI. This species was found in coexistence with
A. ornatus to a great extent in stations I, II, and V, but preferred a more
hummocky surface in association with A. webers in station IV.

Arctoseius confusus was not encountered in samples from stations III, V,
and V1. This species preferred areas of high relief at stations IT and IV but
occurred in the bottom of the drained thaw-pond of station I. Arctoseius
confusus was associated with A. idiodactylus at stations I and IV, but clearly
not at II. Arctoseius robustus was not collected from stations III and VI, and
was found in low numbers in areas of either high or low relief or both at the
remaining stations.

Arctosetus ornatus, A. idiodactylus, and A. weberi were usually collected
in greater numbers when they occurred in samples than were the other four
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species. Denominator data in table 13 show that A. ornatus and A. idiodac-
tylus were found in a larger number of different sites than the other species.
No significance can be attributed to this, however, since not every site among
the six field stations represented a type of microhabitat different from that
of all other sites.

The following particular sites of stations were not suitable habitats for
any of the species of Arctoseius. Site 8 of station IT was submerged under
water for most of the season. Sites 1 through 4 of station III were on an up-
grade from a river bank towards the base of a beach ridge; the substrate was
coarse sand with a partial cover of mosses. Station III as a whole yielded the
poorest representation of individuals of Arctoseius species. Site 1 of station
V was on water-saturated gravel flats in a swampy area. Sites 3, 4, and 5 of
the same station were located on a hummock top which had silty soil and
little overlying organic debris.

An understanding of the above microhabitat preferences of the various
species of Arctoseius at Barrow cannot be achieved until research concern-
ing the bionomics, especially the food habits, of these mites is conducted.

Hurd, Britton, and Pitelka (in manusecript) state that the high popula-
tion levels of mites and Collembola near the end of the summer of 1952
were not present in the summer of 1953. During the 1952 season, the vegeta-
tion reached its most luxurious condition since the last lemming abundance
in 1950. But during the winter of 1952-1953, the number of lemmings
greatly increased. Being very polyphagous and voracious vegetarians, they
cut or otherwise disturbed nearly all of the tundra vegetation between the
frozen ground and overlying snow. As a result, the vegetation was so dras-
tically altered by lemming activities that the high population levels of mites
and Collembola of the summer of 1952 could not be maintained in the sum-
mer of 1953. Similar effects on the population levels of various insects, which
either pass their developmental stages in association with tundra vegetation
or are associated with this vegetation after emergence as adults, were ob-

served.
SYMBIOSIS

In acecordance with a report of the Committee on Terminology of the Ameri-
can Society of Parasitologists (Hertig et al., 1937) and with Steinhaus
(1949), the term “symbiosis” is used with a broad denotation in this paper.
Thus, “symbiosis” refers to interrelations or associations between species
living together in close spatial relationship, without any implication of, or
distinction between, benefit or detriment to either of the species involved.
The term “parasitism,” then, is used herein with reference to those antago-
nistic symbiotic interrelationships between species in which one member, the
parasitic symbiote, derives benefit at the expense of the other member, the
host symbiote.

Individuals of three different species of Arctoseius from Barrow have been
observed to contain enormous numbers of minute spores in the lumina of the
idiosoma, gnathosoma, and legs. Very little information concerning this in-
ternal symbiote exists. In fact, on the basis of the spore structure alone, the
microorganism at present cannot be identified positively as belonging either
to the plant or to the animal kingdom. The only form of the symbiote



318 Hilgardia [Vol. 30, No. 11

that was observed is apparently a resting spore stage. The spores are spheri-
cal, about 14 microns in diameter, and have a thick external wall consisting
of two distinet layers. The internal contents of the spore appear to be finely
granular cytoplasm. Some of the spores contain a relatively transparent
region that is more likely a vacuolar rather than a nuclear structure. These
spores were observed in adult females of Arctoseius webert, A. ornatus, and
A. robustus, and in an adult male of A. weberi. Among the hundreds of speci-
mens of Arctoseius that were examined from Barrow, fewer than fifteen con-
tained these spores. The symbiotes observed in the above three species of
mites appeared to be morphologically identical, and it is likely that only one
species was involved. Probably, this species can oceur within any of the
species of Arctoseius found at Barrow.

Sig Thor (1930) was the first worker to record this kind of symbiote within
mites. He classified them as parasites of the group Haplosporidia in the class
Sporozoa. From the Spitsbergen Islands alone, Thor found that mites of a
variety of species were hosts of the Haplosporidia. He recorded the following
list of hosts: Mesostigmata: Arctoseius laterincisus Thor, Zercon triangu-
laris Koch, Vitzthumia oudemansi Thor; Prostigmata: Rhagidia gelida
Thorell, Molgus capillatus (Kramer), and Cyta latirostris (Hermann);
Oribatei: Hermannia reticulata Thorell, Ameronothrus lineatus (Thorell),
Diapterobates notatus (Thorell). Thor named the parasites with reference
to the name of their respective hosts. He proposed a new genus and new
species for the parasite of each different host genus and species, although
he admitted that, on the basis of the spore stage alone, such a classification
would necessarily be hypothetical and uncertain.

The parasite Arctosporidium lucidum Thor, which was found in living
specimens of Arctoseius laterincisus, is probably the symbiote of the Barrow
species of Arctoseius. It is possible that the host range of this microorganism
may not be restricted to species of the genus Arctoseius.

The Haplosporidia, class Sporozoa, are presently recognized as belonging
to the phylum Protozoa, although the group has often been confused with
lower fungi of the class Phycomyecetes. In fact, the Haplosporidia were
referred to as “niedere Pilze” by Reichenow, who assisted Thor in the
identification of the acarine parasites. Even at present, however, there
remains the possibility that these symbiotes of Arctoseius are a fungus
rather than a haplosporidian. Fungi of the order Entomophthorales, class
Phycomyecetes, are known to produce resting spores, either zygospores or
parthenogenetic azygospores, in great numbers within the body eavity of
their arthropod hosts, primarily insects. The size, shape, and structure of
some of these spores are very similar to those found within Arctoseius mites.

Although it is not known whether the spores in question have a definite
parasitic association with their acarine hosts, such an association appears to
be the most probable one, since members of both the Haplosporidia and
Entomophthorales are known to be parasitic. Positive identification and
classification of these spore-formers must await the task of collecting and
maintaining the acarine hosts alive under laboratory conditions, so that the
spores may be observed to develop into other active stages of their life eycle.
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An entirely different type of symbiote also oceurs in association with living
Arctosetus mites at Barrow. It was observed that two females of A. idio-
dactylus from station I, site 3, and one female of A. minor from station II,
site 6, each had one or two elongate microorganisms on the integument of
the body dorsum. Dr. E. A. Steinhaus of the University of California at
Berkeley has identified the symbiote as an entomogenous fungus of the order
Laboulbeniales, class Asecomycetes.

It is difficult to distinguish between a commensal and a parasitic associa-
tion when the apparently borderline cases involving laboulbeniaceous fungi
and their arthropod hosts are considered. The fungi may be considered to
have an obligate commensal association with their arthropod hosts, growing
and multiplying almost entirely on the external surfaces of the host and
apparently causing little or no inconvenience to it in most cases. They also
may be considered as cutaneous parasites if, in gaining nourishment from
the host, the fungi exert a harmful effect, however slight, on the host. The
association of the Laboulbeniales with their hosts is an obligate one, since,
acecording to Steinhaus (1949), the life of the fungus is dependent upon the
continued life of the host. The fact that only three out of hundreds of speci-
mens of Arctoseius bore these symbiotes appears to indicate a low level of
infestation among the mites at Barrow, at least during the summer of 1953.

Steinhaus (1949) stated that the site of attachment of the fungus on
insects is usually limited to definite regions on the integument of each host
species. This may be true to some extent in the case of the Arctoseius symbi-
ote, but a conclusion eannot be based on so few individuals. One host specimen
of A. idiodactylus had one fungus located on the membranous integument
between setae L4 and S3, and another on the membrane between setae L3
and S1 on the opposite side of the body. On the second host specimen of
this species, two fungi were again on opposite sides of the body but were
attached to the dorsal shield, one between setae M8 and 87, the other mesially
beside seta M7. The specimen of A. minor bore only one symbiote, located
ventrolaterally on the membranous cuticle above seta S10. The author
observed a female of A. cetratus (Sellnick) collected in Berkeley, California,
to have one of these laboulbeniaceous fungi on the lateral membrane beside
seta S4. The body, exclusive of the foot, of these symbiotes is elongate-oval
in shape; the size varies, the length from about 50 to 75 microns, and the
greatest width from 9 to 16 microns.

Thaxter (1896, 1924, 1926), in his exhaustive monograph of the Laboulbe-
niaceae, described eighteen species of Rickia, five species of Dimeromyces,
two species of Dimorphomyces, and one of Laboulbenia as symbiotes of mites
representing twenty different genera. The host genera represent the follow-
ing eohorts of Acarina: Gamasina, Uropodina, and Antennophorina of the
Mesostigmata; and Acaridia and Aptyctima of the Sarcoptiformes. An
additional record of another genus of the fungus on an acarine host is pro-
vided by Colla (1934), who recorded Eugamasus sp. as the host of Rhyncho-
phoromyces rostratus Thaxter. Steinhaus (1949) notes that each species of
fungus is apparently restricted to a certain genus of inseects, and Thaxter’s
work seems to verify this generality with respect to mites also.
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SYSTEMATICS

The genus Arctoseius Thor has been well defined in the studies of Willmann
(1949) and Evans (1955, 1958). Only the more important diagnostic charac-
ters of the genus are presented here.

The dorsal shield of deutonymphs and adults has a pair of lateral incisions
about midway on the idiosoma. The dorsal shield bears thirty-one to thirty-
four pairs of simple setae, fourteen pairs of which are situated posterior to
the lateral inecisions. On females, the lateral membranous cuticle of the
idiosoma bears nine or ten pairs of setae. On males, the anterolateral margins
of the dorsal shield often fuse more extensively with the peritrematal plates
than on females, leaving six to nine pairs of setae on the lateral membrane.

The epigynial shield of the female is narrow, convexly curved along the
posterior margin, and without setae and pores; it is usually well separated
from an anal shield or, rarely, a ventrianal shield. The genital setae and
pores are situated on the membranous cuticle lateral to the epigynial shield.
The sternal shield usually bears the three pairs of sternal setae, but the first
pair are on jugularia in some species. The metasternal setae are usually
situated on the membranous cuticle. The anal shield is usually small and
subeireular, and normally bears only the two para-anal and the postanal
setae. However, Arctoseius magnanalis Evans is an exception in that the
inereased sclerotization of the anal region includes one pair of ventral setae
in addition to the anal setae and thus forms a ventrianal shield.

On males, the sternogenital shield bears the metasternal setae in addition
to the sternal setae, and may or may not bear the genital setae; the shield
is distinet from, but close or contiguous to, a ventrianal or, rarely, a ventral
shield. The idiosoma of males is usually narrower than that of females so
that the dorsal shield covers the idiosoma more completely. In both sexes,
all legs bear a lobed pulvillus and two claws. The tectum is bi- or tridentate.
The fixed chela bears a short pilus dentilis.

Haarlov (1942) figured and redescribed what he considered to be the type
species, Arctoseius laterincisus Thor, from specimens of Arctoseius collected
by him in Greenland. Evans (1955) stated that it is impossible to be certain
that the type material of Thor from Spitsbergen and the material of Haarlov
from Greenland are conspecific without first examining Thor’s original type
material. Nevertheless, Evans (1955), like Willmann (1949), accepted
Haarlov’s coneept of Thor’s species, and Evans used as a diagnostic character
of that species a questionable sensory organ that Haarlov found on only the
left tarsus of leg I on one of his two specimens.

Until the original type material of Thor’s species is carefully re-examined,
one is inclined to believe, on the basis of the following morphological com-
parisons, that Haarlov’s descriptions and figures concern a species of
Arctoseius other than A. laterincisus Thor. First, the photographs of Thor’s
specimens, both male and female, clearly show that the posteriormost pair
of mediolateral setae on the dorsal shield and the posteriormost pair of ventral
setae on the body venter are relatively long, whereas these setae were
described and figured as short on Haarlov’s specimens. Chaetotaxic dif-
ferences such as those between Thor’s and Haarlov’s specimens have not



January, 1961] Lindquist : Studies of Genus Arctoseius 321

been observed to occur as infraspecific variation within any of the presently
deseribed species of Arctoseius.

Second, A. laterincisus Thor is a relatively large species when compared
to other species of the genus. Thor gave the idiosomal dimensions of his
female specimens as 750-800x long and 380-400p broad. Females of most
of the heretofore deseribed species have idiosomal lengths of less than
500x. Haarlov neglected to give idiosomal dimensions of his specimens of
Arctosetus, but he did provide a linear scale of reference with each figure.
From his figure and linear scale of the venter of his specimens, it can be
estimated that the idiosoma has dimensions of 420u in length and 240u in
width. None of the species of Arctoseius deseribed to date are known to vary
in size to an extent that would approach a range 1nclud1ng the differences
in size between Thor’s and Haarlov’s specimens.

Third, although the shape of the epigynial shield varies considerably
among individuals of the same species, the shape of this shield is nevertheless
somewhat distinetive in the cases of some species of Arctosetus. Like the
condition found in most species of Arctoseius, the epigynial shield of
Haarlov’s specimens is narrowly bulb-shaped with gently concave lateral
margins. In contrast, the epigynial shield of A. laterincisus as photographed
in Thor’s work is broad and somewhat wedge-shaped due to the almost
straight lateral margins of the shield.

Finally, it is noteworthy that relatively short peritremes are characteristic
of several species of Arctoseius. In both A. multidentatus Evans and A.
cetratus (Sellnick) the peritremes extend anteriad only to the mid-level of
coxae II. The peritremes of Haarlov’s specimens are figured as reaching
only to the mid-level of coxae III. Although one cannot be certain, it appears
from the photograph of the body venter of a female of Thor’s species that
the peritremes extend as far anteriad as the level of the anterior margin of
coxae ITI.

Evans (1955) described as new species and figured in detail the females
of Arctoseius ornatus, A. weberi, and A. multidentatus from material eol-
lected by Weber in 1950 from Point Barrow, Alaska. For each of these
species Evans had only one or two specimens, none of which were males.
The males remained unknown until the author found specimens in Berlese
samples collected by Hurd in 1952-1953 from Barrow. In addition, a number
of males in the Hurd collections were found which indicated that four more
species of Arctosetus, all new to science, are represented at Barrow. Females
of each species were far more numerous in the collections, but they are more
difficult to identify specifically than are the males.

Males of the other heretofore described species of Arctoseius apparently
occur in far less numbers than the corresponding females during most of the
vear. It is significant to note that, of the eighteen original or synonymic
deseriptions of the heretofore known species of Arctoseius, fourteen are
based on females only. Descriptions of males are of definite value in more
clearly delimiting each species morphologically and in contributing to the
over-all generic concept of the included species. The present study shows
that the selerotization of the body venter of males of various species is not
as constant in form as was presumed earlier. Males of the Barrow species
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demonstrate even more clearly that the spermatophoral process usually has
a unique shape that is of great diagnostic value for each species. It should
be emphasized that, in deseribing and illustrating the spermatophoral
process, the lateral aspect of the process should be complemented by the
dorsoventral aspect in order to effect a three-dimensional concept of the
structure (see plate XIX).

In the following descriptions, the system of nomenclature adopted for the
chaetotaxy of the dorsal shield is based primarily on the system used by
Athias-Henriot (1957, 1958) for genera of the families Aceosejidae and
Phytoseiidae. The setae of the body dorsum are grouped into four longi-
tudinal rows including a dorsocentral (D), mediolateral (M), and lateral
(L)) series which are situated on the dorsal shield, and a sublateral (S) series
which is situated either along the lateral margin of the shield or on the lateral
membranous cuticle of the idiosoma. Using this system of chaetotaxy, charae-
teristics of the genus Arctoseius are complete series of dorsocentral and
mediolateral setae, the absence of L7 from the lateral series, and the absence
of S5 from the sublateral series (see plate IT). In some species of Arctoseius
the second lateral setae, L2, are situated on the lateral membrane. In this
position, setae L2 superficially appear to be members of the sublateral series
of setae which in turn appears to consist of ten pairs of setae rather than
the actual number of nine pairs. Males of some of the species deseribed in
this paper lack setae S8 and S9, and often have S1 and 82, and, more rarely,
83, on the lateral margin of the dorsal shield; in such cases, only four or five
pairs of sublateral setae occur on the lateral membrane.

The length of the corniculus was determined on the basis of the entire
cornicular structure, including the basal portion which is imbedded to a
greater or lesser extent in the anterolateral extremity of the rostrum, but
which is readily visible in cleared specimens mounted on microslides. A
less variable measurement of the corniculus is obtained from a series of
individuals of one species when the entire cornicular length is used for
measurement. It is noteworthy that the length ratio of the entire corniculus
to the movable chela will be markedly higher than the ratio obtained when
only that portion of the corniculus projecting free from the rostrum is used
as the length of the corniculus. This difference in method of measuring the
comparative lengths of corniculi explains the apparent discrepancy between
the corniculus-movable chela length ratios in this paper and those in Evans’
paper (1955).

The following characteristics, though not shared by all deseribed species
of Arctoseius and therefore not always generically diagnostie, are common
to all of the seven species presently recognized from Barrow, Alaska. The
peritrematal plates extend posteriorly a short distance around the posterior
margins of coxae IV. The exopodal plates are fragmental, free from the
peritrematal plate, and situated ventrolaterally between coxae II and III,
and between coxae III and IV. A pair of free endopodal plates occur as
narrow sclerotized strips along the anteromedian margins of coxae II; they
are nearly contiguous with the anterolateral projections of the sternal shield.
The tectum is tridentate. The venter of the gnathosoma bears four pairs of
simple setae, of which the anterior rostral and internal posterior rostral



January, 1961] Lindquist : Studies of Genus Arctoseius 323

pairs are long and the external posterior rostral and capitular pairs are
much shorter. The distal extremity of leg I bears several rod-like sensory
setae, none conspicuously enlarged, and a slender tactile seta that is clavate
distally.

On females, the following additional characters are common to the seven
Barrow species. Free endopodal plates occur in the region of coxae ITI-IV
as a pair of narrow sclerotized strips. The sternal shield bears the three pairs
of sternal setae and their associated pores. The metasternal setae are situated
freely on membranous cuticle behind the sternal shield. The metapodal
plates are elongate in form. The anal shield bears only the para-anal and
postanal setae.

The diagnostic characters given below for females of the species described
by Evans are based on the original descriptions and figures of Evans and
on additional specimens collected near the type locality, Point Barrow,
Alaska.

Original deseriptions in this paper are based on a single specimen, the
holotype allotype or neallotype." Infraspecific variation displayed by other
specnnens is indicated parenthetically within the orlglnal description of
each species. Teratological variations of various specimens are deseribed
apart from the original deseriptions, at the end of the discussion of each
species.

; Key to Species of Arctoseius at Barrow, Alaska

1. Para-anal setae subequally as long as postanal seta; corniculus long, subequally as long
as movable chela; peritremes very short, reaching anteriad only as far as middle of
coxae IT; ventrianal shield of male narrow, not covering metapodal plates. multidentatus

—Para-anal setae not more than half as long as postanal seta; corniculus shorter, not more
than two-thirds as long as movable chela; peritremes reaching at least as far anteriad as
posterior margins of coxae I; ventral or ventrianal shield of male variable in extent...2

2. Pre-endopodal plates strongly sclerotized; peritremes reaching only as far as posterior
margins of coxae I; males with ventral shield well separated from anal shield. ...weber:

—Pre-endopodal plates weakly sclerotized or absent; peritremes longer, extending onto
dorsolateral surface of idiosoma above coxae I; males with ventrianal shield......... 3

3. Peritremes very long, extending anteriad to level of setae M1 of dorsal shield; setae D9
and D10 at least four-fifthsaslongasD3...........cooiiiiiiiiiiiiiie., ornatus

—Peritremes long, but extending no farther anteriad than to level varying from seta L1
to three-fourths of distance from L1 to M1 of dorsal shield; setae D9 and D10 one-half
to four-fifths as long as D3. .. iveu it i i ittt it 4

4, Setae D9 and D10 two-thirds to four-fifths as long as D3; females with lateral margins
of anal shield rounded; males with spermatophoral process simple in form, with neither
abrupt change in thickness nor undulate curvature..................... ... ... ...5

—Setae D9 and D10 one-half to two-thirds as long as D3; females with lateral margins of
anal shield usually flattened; spermatophoral process of males either simple, or with
abrupt change in thickness and with undulate curvature ................... ...... 6

5. Sternal or sternogenital shield ornamented only along lateral margins; anal shield of
female usually broadly ovate, about as wide as long, the rounded contour of its lateral
margins distorted by a pair of protruding lateral pores; ventrianal shield of male not
sufficiently wide to cover metapodal plates; small mites, length of idiosoma: females
380-440, MAales 335-360/. ... uenenineniniit it e e e, JIGNOT

! The term “neallotype” has been used in the past and is used in this paper to designate
a specimen of opposite sex to the holotype, chosen later, either by the original author or
by any subsequent student, and not necessarily from the original type series. The neallo-
type, then, is the specimen that is used as the physical basis for the first deseription of
the sex opposite that of the holotype, whenever this deseription is published subsequent to
the deseription of the holotype.
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—Sternal or sternogenital shield ornamented over entire surface; anal shield of female
elliptical, wider than long, the rounded contour of its lateral margins not distorted by
the pair of lateral pores; ventrianal shield of male wide, overrunning areas occupied
by metapodal plates; moderately sized mites, length of idiosoma: females 470-530u,
Males 405470/ «ovvniniineneeneneneneneeeneaeneenesssesasnsoanananansos confusus

6. Sternal or sternogenital shield ornamented over entire surface, more faintly in middle;
anal shield of female wider than long, its anterior and lateral margins usually smoothly
flattened, giving shield a subquadrate shape; spermatophoral process of males simple
in form, with neither abrupt change in thickness nor undulate curvature; large mites,
length of idiosoma: females 585-740u, males 475-545u....covvvineeennnn ... robustus

—Sternal or sternogenital shield ornamented only along lateral margins; anal shield of
female usually as long or longer than wide, its lateral margins flattened but usually not
giving shield a subquadrate shape; basal half of spermatophoral process of males con-
spicuously expanded laterally and ventrally, its lateral surface flattened; process
abruptly constricted about midway along length, leaving distal half very slender with
undulate curvature; moderately sized mites, length of idiosoma: females 420-525u,
mMales 370405/ o .uvneiiniirniereteeenoneneneeraeenenencasnsenennans idiodactylus

1. Arctoseius multidentatus Evans
(Plates T; IT; XIX, figs. 11, 12; XXT, figs. 1, 2; X XTI, fig. 4)

Arctosetus multidentatus Evans, 1955, Bul. Brit. Mus. (Nat. Hist.) Zool.
2(9):291-294, figs. @; Evans, 1958, Proc. Zool. Soc. Lond. 131(2) :223.

Both sexes of Arctoseius multidentatus may be distinguished by the long
para-anal setae, by the long corniculi, and by the very short peritremes.
The shape of the spermatophoral process and the shape of the ventrianal
shield of the male, and the shape and lack of ornamentation of the anal shield
of the female, are also distinctive for this species.

Male. Dorsal shield lightly ornamented. Sublateral series with nine pairs
of setae, all on lateral membrane. Seta L2 consistently on margin of dorsal
shield. Setae of idiosomal dorsum relatively long; setae D9 and D10 about
two-thirds as long as D3. Peritrematal plates fused anteriorly with dorsal
shield. Peritremes short, extending anteriad only as far as middle of coxae
II. Pre-endopodal plates absent, but traces of sclerotization of integument
anterior to sternogenital shield present. Sternogenital shield ornamented
only along lateral margins between first sternal and metasternal pairs of
setae; shield constricted at level of coxae IV but genital setae on its postero-
lateral margins. Endopodal plates fused to sternogenital shield at level
between third sternal and metasternal setae (these plates entirely free from
sternogenital shield on some specimens). Ventrianal shield well ornamented,
irregular in outline and relatively narrow, with five of the eight (seven on
some specimens) pairs of ventral setae in addition to the anal setae.
Ventrianal shield extending laterad only as far as longitudinal mid-levels
(but on one specimen to external margins) of coxal cavities IV, thus not
approaching the free metapodal plates. Para-anal setae at least three-fourths
as long as postanal seta.

Corniculi long, subequally as long as movable chelae. Movable chela
unidentate; fixed chela multidentate along entire inner margin, with pilus
dentilis. Spermatophoral process curving dorsomedially just anterior to tip
of movable chela, then apically becoming more slender and recurving ventro-
laterally. Posteroventral surface of femur II near distal extremity with
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stout spine-like seta on elevated base; most proximal ventral seta on tarsus
II very stout, on elevated base. Only the two ventral subapical setae of tarsi
II-IV short, spine-like; two dorsal subapical setae slender, about twice as
long as ventral subapical setae. Dorsal shield dimensions: neallotype, length
526y, width 267 (range among ten other specimens: length 502-550u, width
222-280u).

Female. Ornamentation and chaetotaxy of dorsal shield like those of male
except seta L2 either on shield or on lateral membrane. Peritrematal plates
fused anteriorly with dorsal shield; peritremes like those of male. Pre-
endopodal plates absent and presternal sclerotization absent or indistinct;
anterior margin of sternal shield distinect, extending between first pair of
sternal setae. Sternal shield ornamented along lateral margins, often less
distinetly in center, sometimes on distinetly outlined posteromedian arca be-
tween second and third pairs of sternal setae. Epigvnial shield somewhat
wedge-shaped, its lateral margins straight or very slightly concave. Mem-
branous cuticle posterior to epigynial shield with eight pairs of ventral setae.
Anal shield unornamented, unevenly elliptical, and longer than wide; lateral
margins of anal shield hardly or not at all distorted by lateral pores. Para-
anal setae subequally, or at least three-fourths, as long as postanal seta.

Movable chela bidentate; fixed chela like that of male. Other gnathosomal
structures like those of male. Distal seta on posteroventral surface of femur
IT and proximal seta on ventral surface of tarsus II slender, not spine-like.
Subapical setae of tarsi II-IV like those of male. Range of dorsal shield di-
mensions among six specimens: length 609-677u, width 280-341u. Idiosomal
dimensions of holotype given by Evans, length 605u, width 275..

Neallotype. Male, Barrow, Alaska, August 11, 1953 (P. D. Hurd, Jr.),
from station 11, site 4; deposited in U. S. National Museum.

Plesiotypes. Barrow, Alaska (P. D. Hurd, Jr.); males collected from
June 24, females from June 22, through August 25, 1953; specimens col-
lected from station I, sites 1 and 8, station II, sites 2, 3, and 4, station IV,
sites 1, 2, and 3, station V, sites 2, 6, and 7.

2. Arctoseius weberi Evans
(Plates IIT; IV; XIX, figs. 13, 14; XX, fig. 2; XXI, fig. 4; XXII, figs. 1, 2)

Arctosetus weberi Evans, 1955, Bul. Brit. Mus. (Nat. Hist.) Zool. 2(9) :291—
292, figs. Q; Evans, 1958, Proe. Zool. Soc. Lond. 131(2) :223.

Both sexes of Arctoseius webert are recognized by the distinet pre-endopodal
plates and by the reduced peritremes. The male of this species, in addition to
having a spermatophoral process of very unique form, is the only representa-
tive of the genus known at present to possess a ventral shield separate from
the anal shield.

Male. Dorsal shield lightly ornamented. Seta L2 consistently on margin
of dorsal shield. Nine pairs of sublateral setae on lateral membranous cuticle.
Setae of idiosomal dorsum of moderate length; setae D9 and D10 about three-
fourths as long as D3. Peritrematal plates narrowly united (not united on
some specimens) anteriorly to dorsal shield. Peritremes reduced, extending
anteriad only as far as posterior margins of coxae I. Pre-endopodal plates
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distinet, well sclerotized, and separated from the definite anterior margin of
sternogenital shield at level of first pair of sternal setae. Sternogenital shield
lightly ornamented over entire surface, more heavily along lateral margins
between first sternal and metasternal setae; shield narrowed at level of coxae
IV but with genital setae on its posterolateral margins. Endopodal plates
weakly fused to sternogenital shield between third sternal and metasternal
setae (these plates free from shield on some specimens). Ventral shield well
ornamented, gently concave along posterior margin, with four of the seven
pairs of ventral setae, and well separated from anal plate. (One or two setac
usually on ventral shield excluded from shield on some specimens due to
irregular margin of shield.) Ventral shield extending laterad only as far as
external margins of coxal cavities IV, thus leaving metapodal plates free.
Anal plate like that of female, ornamented, evenly rounded, about as broad
as long, with only the three anal setae. Para-anal setae about half as Jeng as
postanal seta.

Corniculi two-thirds as long as movable chelae. Movable chela unidentate;
fixed chela with six (seven to nine on many specimens) teeth and pilus
dentilis. Spermatophoral process constricting immediately beyond tip of
movable chela, then abruptly re-expanding dorsoventrally into shape of
asymmetrical spoon. Posteroventral surface of femur II near distal ex-
tremity with stout spine-like seta.on elevated base; most proximal ventral
seta on tarsus II shortened, stouter than that of female. Only the two ventral
subapical setae of tarsi II-IV short, spine-like; two dorsal subapical setae
slender, about twice as long as ventral subapieal setae. Dorsal shield dimen-
sions: neallotype, length 429u, width 246. (range among fifteen other speci-
mens, length 428466y, width 236-259u).

Female. Ornamentation and chaetotaxy of dorsal shield as in male except
seta L2 either on shield or on lateral membrane. Peritrematal plates not
fused anteriorly with dorsal shield; peritremes like those of male. Pre-endo-
podal plates distinet as in males; anterior margin of sternal shield extending
between first pair of sternal setae. Entire surface of sternal shield orna-
mented. Membranous cuticle posterior to epigynial shield with eight pairs of
ventral setae. Anal shield ornamented, evenly rounded, about as broad as
long; lateral margins of anal shield slightly or not at all distorted by lateral
pores. Para-anal setae about one-half as long as postanal seta.

Movable chela bidentate; fixed chela as in male. Other gnathosomal strue-
tures like those of male. Distal seta on posteroventral surface of femur IT
and proximal seta on ventral surface of tarsus II slender, not spine-like. Sub-
apical setae of tarsi II-IV like those of male. Range of dorsal shield dimen-
sions among sixteen specimens: length 508-561u, width 275-307u. Idiosomal
dimensions of holotype given by Evans: length 540u, width 286.

Neallotype. Male, Barrow, Alaska, June 29, 1953 (P. D. Hurd, Jr.), from
station IT, site 5; deposited in U. S. National Museum.

Plesiotypes. Barrow, Alaska (P. D. Hurd, Jr.); males and females col-
lected from June 22 through August 25, 1953; specimens collected from sta-
tion I, sites 3, 6, and 7, station 11, sites 4, 5, 6, and 7, station III, site 6, station
1V, sites 2, 3, and 4.



January, 1961] Lindquist : Studies of Genus Arctoseius 327

3. Arctoseius ornatus Evans
(Plates V; VI; XIX, figs. 1, 2; XXII, fig. 3)

Arctoseius ornatus Evans, 1955, Bul. Brit. Mus. (Nat. Hist.) Zool. 2(9):
289-291, figs. Q; Evans, 1958, Proc. Zool. Soc. Lond. 131(2):223.

Both sexes of Arctoseius ornatus may be distinguished from the other
species of Arctoseius that oceur at Barrow by the very long peritremes, by
the D9/D3 setal length ratio, and usually by the definite anterior margin of
the sternal or sternogenital shield that extends between the anteriormost
pair of sternal setae.

Male. Dorsal shield strongly ornamented. Setae L2, S1, and S2 on margin
of dorsal shield (variation from only L2 to L2 plus the first three pairs of
sublaterals on dorsal shield of other specimens); remaining setae of sub-
lateral series on lateral membrane; only seven pairs of sublateral setae
present, S8 and S9 being absent. Setae of idiosomal dorsum moderately long;
setae D9 and D10 at least four-fifths as long as D3. Peritrematal plates well
united anteriorly to dorsal shield. Peritremes very long, extending anteriad
beyond coxae I to setae M1 (or at least seven-eighths of distance from setae
L1 to M1 on some specimens) on dorsal body surface. Pre-endopodal plates
absent but traces of sclerotization present anterior to sternogenital shield:
anterior margin of sternogenital shield extending between first pair of
sternal setae. Sternogenital shield ornamented over entire surface but in-
distinetly in middle and on genital area; shield narrowed at level of coxac
IV but genital setae on its posterolateral margins (genital setae on mem-
branous cuticle on either side of shield on some specimens). Endopodal plates
fused to sternogenital shield between genital and metasternal setae. Ventri-
anal shield broad, strongly ornamented, with six of the seven pairs of ventral
setae in addition to the anal setae. Ventrianal shield extending laterad be-
yond external margins of coxal cavities IV, thus covering areas occupied by
metapodal plates. Position and outline of metapodals still evident through
ventrianal shield. Para-anal setae about half as long as postanal seta.

Corniculi two-thirds as long as movable chelae. Movable chela unidentate;
fixed chela with five (four to six on other specimens) teeth and with pilus
dentilis on small dentiform elevation. Spermatophoral process slender, taper-
ing, extending anteriad beyond tip of movable chela, and curving evenly
dorsad. Femur and tarsus of leg 1T without setae markedly differentiated
from those of female. All four subapical setae of tarsi II-IV short, spine-like.
Dorsal shield dimensions: neallotype, length 418y, width 2224 (range among
seventeen other specimens: length 397-444u, width 201-238y).

Female. Second pair of lateral setae either on margin of dorsal shield or on
lateral membrane. All nine pairs of sublateral setae on lateral membrane.
Ornamentation and remaining chaetotaxic features of dorsal shield like those
of male. Peritrematal plates usually fused anteriorly with dorsal shield;
peritremes like those of male. Pre-endopodal plates absent or weakly sclero-
tized; anterior margin of sternal shield uneven, concave, extending between
first pair of sternal setae and not masked by presternal areas of sclerotiza-
tion. Sternal shield ornamented over entire surface although more faintly



328 Hilgardia [Vol. 30, No. 11

in middle. Membranous ecuticle posterior to epigynial shield with nine or
occasionally eight pairs of ventral setae. Anal shield ornamented, evenly
rounded, nearly circular in contour; lateral margins of anal shield not dis-
torted by lateral pores. Para-anal setae slightly less than half as long as
postanal seta.

Movable chela bidentate; fixed chela and other gnathosomal structures as
in male. Range of dorsal shield dimensions among twenty-one specimens;
length 503-555x, width 270-312u. Idiosomal dimensions of holotype and
paratype given by Evans: length 490-528y, width 280-285u.

Neallotype. Male, Barrow, Alaska, August 13, 1953 (P. D. Hurd, Jr.).
from a miscellaneous “intermediate Berlese” sample; deposited in U. S. Na-
tional Museum. »

Plesiotypes. Barrow, Alaska (P. D. Hurd, Jr.) ; males collected from July
26 through August 25, 1953, and females collected from June 22 through
August 25, 1953; specimens collected from station I, sites 1, 2, 3, 4, 5, and 8,
station II, sites 1, 2, 3, 4, and 7, station III, sites 1 and 2, station IV, site 1,
station V, sites 1, 2, 6, 7, and 8, station V1.

The spermatophoral process of A. ornatus appears to be very similar in
form to those of Arctoseius butlert (Hughes) and Arctoseius magnanalis
Evans as illustrated by their respective authors.

The many male and female specimens of A. ornetus that were examined
differ from the figures of Evans so far as relative setal lengths of the dorsum
of the idiosoma and the venter of the gnathosoma are concerned. Therefore,
these features are reillustrated in this paper. Also, Evans shows only eight
pairs of ventral setae in his figure of the holotype. A ninth pair should be
located where Evans has drawn a “pore”—really the base of a seta—Ilateral
to the anterior margin of the anal shield. A few females were seen that
lack this ninth pair of ventral setae, but they also lack any evidence of pores
in the area that would normally be occupied by these setae.

4. Arctoseius minor, new species

(Plates VII; VIII; IX; XIX, figs. 3, 4; XXI, fig. 3)
Small size, the relatively short setae of the dorsal shield, the long peri-
tremes, and the confluence of the sternal or sternogenital shield with pre-
sternal areas of sclerotization are characteristies that help in the identifica-
tion of both sexes of Arctoseius minor. The shape of the spermatophoral
process and the unusual shape of the ventrianal shield specifically identify
the male. The shape of the anal plate is the most distinctive single character
of the female.

Male. Dorsal shield strongly ornamented. Seta L2 on lateral membrane (or
on lateral margin of dorsal shield on some specimens); setae S8 and S9
absent; remaining seven pairs of sublateral setae on lateral membrane. Setae
of idiosomal dorsum relatively short; setae D9 and D10 about three-fourths as
long as D3. Peritrematal plates united anteriorly to dorsal shield. Peritremes
long, extending onto regions above coxae I to a level one-half (level varying
from one-half to three-fourths on other specimens) of distance from setae
L1 to M1 of body dorsum. Pre-endopodal plates absent; sternogenital shield
united anteriorly with presternal areas of sclerotization surrounding the
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genital orifice; shield without distinet anterior margin between first sternal
setae but with margin distinet laterad of these setae. Sternogenital shield
ornamented only along lateral margins from first sternal to just behind
metasternal pairs of setae, and lightly ornamented on genital region; shield
narrowing posteriorly at level of ecoxae IV so that genital setae on mem-
branous cuticle beside shield. Endopodal plates united to sternogenital shield
between fourth sternal and genital setae. Ventrianal shield ornamented,
irregular in outline (variable in width on different specimens), not extend-
ing laterad beyond outer margins of coxal cavities IV, thus leaving meta-
podal plates free. Ventrianal shield with six of the seven pairs of ventral
setae in addition to the anal setae. Para-anal setae about half as long as
postanal seta.

Cornieculi about two-thirds as long as movable chelae. Movable chela uni-
dentate; fixed chela quadridentate, with pilus dentilis on small elevation.
Spermatophoral process extending anteriad beyond tip of movable chela,
tapering and curving slightly dorsally. Leg II without setae differentiated
from those of female. All four subapical setae of tarsi II-1V short, spine-like.
Dorsal shield dimensions: holotype, length 348u, width 181 (range among
six paratype specimens: length 336-360pu, width 175-185u).

Female. Setae L2 and the nine pairs of sublateral setae all on lateral mem-
brane. Ornamentation and other chaetotaxic characteristics of dorsal shield
as on male. Peritrematal plates very near but not united anteriorly to dorsal
shield; peritremes extending as far as three-fourths of distance from setae
L1 to M1 of body dorsum (but varying in length on other specimens as on
males). Pre-endopodal plates absent; sternal shield continuous anteriorly
with presternal areas of sclerotization reaching anteriad to either side of
base of tritosternum; no distinet anterior margin of sternal shield extending
between first pair of sternal setae. Sternal shield ornamented only along
lateral margins (and more faintly near middle on some specimens). Mem-
branous cuticle posterior to epigynial shield with nine pairs of ventral setae.
Anal shield ornamented, ovate in shape, about as broad as long; evenly
rounded contour of anterolateral margins of anal shield distorted laterally
by the protruding pair of lateral pores. Para-anal setae half as long as post-
anal seta.

Movable chela bidentate; fixed chela and other structures of gnathosoma
like those of male. Dorsal shield dimensions: allotype, length 418u, width
217 (range among nineteen paratype specimens: length 381-439u, width
198-228u).

Holotype. Male, Barrow, Alaska, June 29, 1953 (P. D. Hurd, Jr.), from
station II, site 7; type no. 2583 in U. S. National Museum.

Allotype. Female, Barrow, Alaska, August 25, 1953 (P. D. Hurd, Jr.),
from station I1, site 6; deposited in U. S. National Museum.

Paratypes. Seven males, twenty-four females, Barrow, Alaska (P. D.
Hurd, Jr.); males and females collected from June 29 through August 25,
1953; specimens collected from station 11, sites 5, 6, and 7.

The spermatophoral process of A. minor has a simple form resembling that
of A. ornatus, but differing from the latter by being stouter and by lacking
a distinet dorsal curvature beyond the tip of the movable chela.
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5. Arctoseius robustus, new species
(Plates X; XI; XII; XIX, figs. 5, 6; XX, fig. 7)

Large size, the D9/D3 setal length ratio, the long peritremes, and the con-
fluence of the sternal or sternogenital shield with presternal sclerotization
are characteristies that aid in the recognition of both sexes of Arctoseius
robustus. The most singular characteristic of each sex is the shape of the
spermatophoral process of the male, and the subquadrate shape of the anal
shield of the female.

Male. Dorsal shield well ornamented. Setae L2 and anteriormost two pairs
of sublateral setae on margin of dorsal shield (but only L2 or L2 and S1 on
dorsal shield of some specimens) ; remainder of the nine pairs of sublaterals,
including S8 and S9, on lateral membrane. Setae of idiosomal dorsum moder-
ately long; setae D9 and D10 only half as long as D3. Peritrematal plates
fused anteriorly to dorsal shield. Peritremes long, extending onto areas above
coxae I to the level of setae Ll (level varying from setae Ll to nearly one-
half of distance from setae Lil to M1 on other specimens) of body dorsum.
Pre-endopodal plates absent; sternogenital shield continuous anteriorly with
areas of presternal sclerotization partially encircling the genital orifice;
shield without distinet anterior margin between first sternal setae; margin
distinet laterad of these setae. Sternogenital shield clearly ornamented along
lateral margins from first to behind fourth pairs of sternal setae and on
genital region; ornamentation light or indistinet on middle of shield between
second and fourth pairs of sternal setae; shield constricted at level of coxae
IV but genital setae on its posterolateral extremities. Endopodal plates fused
to sternogenital shield between fourth sternal and genital pairs of setae.
Ventrianal shield very heavily ornamented, broad, with six of the seven pairs
of ventral setae in addition to the anal setae. Ventrianal shield reaching
laterad beyond external margins of coxal cavities IV, covering areas occu-
pied by metapodal plates. Position and outline of metapodals still visible
through ventrianal shield. Para-anal setae less than half as long as postanal
seta.

Corniculi about two-thirds as long as movable chelae. Movable chela uni-
dentate; fixed chela quadridentate, with pilus dentilis on dentiform eleva-
tion. Spermatophoral process long and slender, straight and slightly taper-
ing along most of the free part of its length but curving dorsally just before
its anterior terminus. Leg II without setae differentiated from those of fe-
male. All four subapical setae of tarsi II-IV short, spine-like. Dorsal shield
dimensions: holotype, length 518y, width 270x (range among eight paratype
specimens: length 476-543u, width 249-299p.).

Female. Ornamentation and chaetotaxy of dorsal shield as on male, ex-
cept setae 12 and all nine pairs (some specimens with an additional pair
variably placed on lateral membrane posterior to lateral incisions of dorsal
shield) of sublateral setae on lateral membrane. Peritrematal plates not
united anteriorly to dorsal shield; peritremes reaching as far as two-fifths of
distance from setae L1 to M1 of body dorsum (but varying in length on
other specimens as on males). Pre-endopodal plates absent; sternal shield
continuous with presternal areas of sclerotization extending anteriad to
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either side of base of tritosternum; anterior margin of shield indistinet or
incomplete at level of first pair of sternal setae (and some specimens with an
invaginated area of weaker sclerotization between the first sternal setae).
Sternal shield ornamented over entire surface, but more faintly in center.
Membranous cuticle posterior to epigynial shield with nine (eight on some
specimens) pairs of ventral setae. Anal shield ornamented, slightly wider
than long, its anterior and lateral margins flattened, giving shield a some-
what rectangular appearance; lateral margins of anal shield very slightly
(or not at all on some specimens) distorted by lateral pores. Para-anal setac
less than half as long as postanal seta.

Movable chela bidentate; fixed chela and other gnathosomal struetures as
in male. Dorsal shield dimensions: allotype, length 667y, width 339u (range
among ten paratype specimens: length 587-736x, width 307-362u).

Holotype. Male, Barrow, Alaska, August 13, 1953 (P. D. Hurd, Jr.), from
a miscellaneous “intermediate Berlese” sample; type no. 2584 in U. S. Na-
tional Museum. '

Allotype. Female, Barrow, Alaska, June 29, 1953 (P. D. Hurd, Jr.), from
station II, site 6; deposited in U. S. National Museum.

Paratypes. Eight males, ten females, Barrow, Alaska (P. D. Hurd, Jr.);
males collected from August 7 through August 24, 1953, and females col-
lected from June 22 through August 24, 1953; specimens collected from sta-
tion I, site 8, station II, sites 1, 2, 3, 5, and 6, station IV, sites 1, 2, 3, and 4,
station V, sites 2, 6, 7, and 8.

The spermatophoral process of 4. robustus is again of the simple type like
those of A. ornatus and A. minor. It is distinguished by its comparatively
sudden dorsal curvature at the distal end of an otherwise straight projection
that is longer and more slender than those of the preceding two species.

Two of the female paratypes have structural variations worthy of note.
One has an asymmetrically quadridentate tectum; one of the lateral tines is
divided completely to its base. The other specimen has a plate of irregular
outline in an asymmetrical position on the venter of the body. This plate is
located anterolaterally from the anal shield and is so near to the shield as to
bear one of the posteromedial preanal setae; the plate is about one-fourth as
large in area as the anal shield.

6. Arctoseius idiodactylus, new species
(Plates XIII; XIV; XV; XIX, figs. 9, 10; XX, fig. 6; XXTI, figs. 5, 6)

The extremely unique shape of the spermatophoral process immediately dis-
iinguishes the male, whereas the shape of the anal shield less distinetly char-
acterizes the female of this species. The D9/D3 setal length ratio, the long
peritremes, the absence of ornamentation on the center of the sternal or
sternogenital shield, and the confluence of this shield with presternal sclero-
tization are features that aid in recognizing both sexes of Arctoseius idio-
dactylus. )

Male. Dorsal shield ornamented. Setae L2 and anteriormost two pairs of
sublateral setae on margin of dorsal shield (but only L2 or L2 and S1 on
dorsal shieid of some specimens) ; lateral membranous euticle with remainder
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of the nine pairs of sublateral setae, including S8 and S9. Setae of idiosomal
dorsum of moderate length; setae D9 and D10 two-thirds (varying from one-
half to two-thirds on other specimens) as long as D3. Peritrematal plates well
united anteriorly with dorsal shield. Peritremes long, reaching almost to the
level of setae Lil (level varying from setae Lil to one-half of distance from
setae L1 to M1 on other specimens) of body dorsum. Pre-endopodal plates
absent; sternogenital shield confluent anteriorly with presternal areas of
sclerotization encireling the genital orifice; shield with distinet anterior
margin only laterad of first pair of sternal setae. Sternogenital shield orna-
mented only along lateral margins; shield narrowed between coxae IV but
with genital setae on its posterolateral corners. Endopodal plates united to
sternogenital shield between fourth sternal and genital pairs of setae. Ventri-
anal shield well ornamented, wide, with six of the seven pairs of ventral
setae as well as the anal setae. Ventrianal shield reaching laterally beyond
external margins of coxal cavities IV and overrunning metapodal plates.
Metapodals still diseernible through ventrianal shield. Para-anal setae about
half as long as postanal seta.

Corniculi about two-thirds as long as movable chelae. Movable chela uni-
dentate; fixed chela quadridentate, with pilus dentilis elevated on small
dentiform structure. Basal half of freely projecting portion of sperma-
tophoral process conspicuously expanded laterally and ventrally, with its
lateral surface flattened; process abruptly constricting just beyond tip of
movable chela and continuing anteriad as a very slender structure, curving
first lateroventrally, then distally straightening out of the lateral curve and
recurving dorsally. Leg IT without sexually differentiated setae. All four
subapical setae of tarsi II-IV short, spine-like. Dorsal shield dimensions:
holotype, length 402x, width 185u (range among twenty-three paratype
specimens: length 370-403p, width 169-201p).

Female. Dorsal shield ornamentation and chaetotaxy like those of male
except setae L2 along with all of the nine pairs of sublateral setae on lateral
membrane. Peritrematal plates barely united (not united on some speeci-
mens) anteriorly to dorsal shield; peritremes extending as far as one-fourth
of distance from setae L1 to M1 of body dorsum (varying in length among
other specimens as on males). Pre-endopodal plates absent; sternal shield
confluent with presternal areas of sclerotization extending anteriad to either
side of base of tritosternum; no distinet anterior margin of shield extending
between first pair of sternal setae. Sternal shield ornamented only along
lateral margins. Membranous cuticle posterior to epigyvnial shield with nine
pairs (rarely eight pairs on some specimens) of ventral setae. Anal shield
ornamented, about as long as wide, with flattened lateral margins; lateral
pores definitely disrupting the contour of lateral margins of anal shield.
(Anal shield highly variable in form among other specimens, clearly longer
than wide on some specimens, but wider than long on others; when wider than
long, shield with lateral margins usually not flattened, and lateral pores
usually not disrupting contour of margins.) Para-anal setae about half as
long as postanal seta.

Movable chela bidentate; fixed chela and other structures of gnathosoma
as in male. Dorsal shield dimensions: allotype, length 476u, width 217u
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(range among forty-eight paratype specimens: length 424524, width 190-
2444).

Holotype. Male, Barrow, Alaska, August 10, 1953 (P. D. Hurd, Jr.),
from station IV, site 4; type no. 2585 in U. S. National Museum.

Allotype. Female, Barrow, Alaska, August 5, 1953 (P. D. Hurd, Jr.),
from station IT, site 3; deposited in U. S. National Museum.

Paratypes. Twenty-four males, fifty-two females, Barrow, Alaska (P. D.
Hurd, Jr.); males collected from August 5 through August 25, 1953, and
females collected from June 22 through August 25, 1953; specimens col-
lected from station I, sites 1, 2, 3, and 4, station II, sites 1, 2, 3, and 4, sta-
tion III, sites 5, 6, and 7, station IV, sites 3 and 4, station V, sites 2, 7, and 8,
station V1.

The shape of the sternal, epigynial, and anal shields varies greatly among
female paratypes. One paratype male has an asymmetrically bidentate
tectum.

7. Arctoseius confusus, new species

(Plates XVI; XVII; XVIIT; XIX, figs. 7, §; XX, figs. 1,
3,4,5; XXI, figs. 5, 6, 7)

The shape of the spermatophoral process of the male, the shape of the anal
shield of the female, and ornamentation of the entire surface of the sternal
or sternogenital shield are the best characters for distinguishing Arctoseius
confusus from other species of Arctoseius oceurring in the Barrow area. As
is the case with A. minor, A. robustus, and A. idiodactylus, the D9/D3 setal
length ratio, the long peritremes, and the confluence of the sternal or
sternogenital shield with presternal areas of sclerotization are additional
characteristics helpful in the recognition of this species.

Male. Dorsal shield well ornamented. Second pair of lateral setae on
lateral membrane (or on lateral margin of dorsal shield on some specimens) ;
all nine pairs of sublateral setae, including S8 and S9, on lateral membrane.
Setae of idiosomal dorsum moderately long; setae D9 and D10 three-fourths
(varying from two-thirds to three-fourths on other specimens) as long as D3.
Peritrematal plates not or barely united anteriorly with dorsal shield. Peri-
tremes long, reaching onto areas above coxae I to a level one-fourth of dis-
tance from setae Lil to M1 (level varying from seta L1 to one-half of distance
from L1 to M1 on other specimens) of body dorsum. Pre-endopodal plates
absent; sternogenital shield continuous with presternal sclerotized areas par-
tially encompassing the genital orifice; shield without distinet anterior mar-
gin between first pair of sternal setae. Sternogenital shield ornamented across
entire surface; shield constricted between coxae IV but with genital setae on
its posterolateral corners. Endopodal plates united to sternogenital shield be-
tween fourth sternal and genital pairs of setae. Ventrianal shield well orna-
mented, wide, with six of the seven pairs of ventral setae and with the anal
setae. Ventrianal shield extending laterally beyond outer margins of coxal
cavities IV and covering metapodal plates; metapodals still evident through
ventrianal shield. Para-anal setae about half as long as postanal seta.

Corniculi two-thirds as long as movable chelae. Movable chela unidentate;
fixed chela tridentate (bi- to quadridentate on some specimens) with pilus
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dentilis on small dentiform protuberance. Spermatophoral process simple,
tapered, bending slightly laterad at level of tip of movable chela, and curving
dorsally just before its anterior terminus. Leg I without sexually modified
setae. All four subapical setae of tarsi II-IV short, spine-like. Dorsal shield
dimensions: holotype, length 423, width 196u (range among eight paratype
specimens: length 407-466x, width 193-209u).

Female. Dorsal shield ornamentation and chaetotaxy as on male, except
seta L2 consistently on lateral membrane along with the nine pairs of sublat-
eral setae. Peritrematal plates not united anteriorly to dorsal shield; peri-
tremes reaching as far as two-fifths of distance from setae L1 to M1 of body
dorsum (but varying in length on other specimens as on males). Pre-endo-
podal plates absent; sternal shield combined with presternal sclerotized areas
reaching anteriad to either side of base of tritosternum; definite anterior
margin of shield lacking between first pair of sternal setae. Sternal shield
ornamented over entire surface. Epigynial shield econspicuously ornamented.
Membranous cuticle posterior to epigynial shield with eight (nine on few
specimens) pairs of ventral setae. Anal shield ornamented, elliptieal in shape,
wider than long, with evenly rounded margins; lateral pores not distorting
lateral margins of anal shield. Para-anal setae about half as long as postanal
seta.

Movable chela bidentate; fixed chela quadridentate; other gnathosomal
structures like those of male. Dorsal shield dimensions: allotype, length 471y,
width 2224 (range among sixteen paratype specimens: length 471-529,
width 217-254u).

Holotype. Male, Barrow, Alaska, June 22, 1953 (P. D. Hurd, Jr.), from
station I, site 3; type no. 2586 in U. S. National Museum.

Allotype. Female, Barrow, Alaska, June 29, 1953 (P. D. Hurd, Jr.), from
station IV, site 3; deposited in U. S. National Museum.

Paratypes. Nine males, eighteen females, Barrow, Alaska (P. D. Hurd,
Jr.), males and females collected from June 22 through August 25, 1953;
specimens collected from station I, sites 1 and 3, station II, sites 5, 6, and 7,
station IV, sites 3 and 4.

The spermatophoral process of A. confusus is of the simple type, but it can
be recognized by the slight lateral bend about midway along its free length,
and by its taper being completed well before the distal extremity of the
process.

The allotype specimen possesses a variational peculiarity. The tectum is
symmetrically bidentate, the median tine being absent. One paratype male
also has such a symmetrically bidentate tectum. Another paratype male has
a symmetrically quadridentate tectum, the median tine being completely
divided to its base. A third paratype male has only one lateral tine of the
tectum developed; the rest of the tectum has the anterior margin rounded
and denticulate, similar to that of some species of Proctolaelaps Berlese.

Synonymic List of Species of Genus Arctoseius

The following list of the known species of the genus Arctoseius is essen-
tially thet of Evans (1958) supplemented with more recently desecribed
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species. Known distributions are indicated. The symbols denote whether one
or both sexes have been included in the original or subsequent deseriptions of
the species.

Genus Arctoseius Thor, 1930

Arctosetus bicuspidatus Willmann, 1949. Bavaria.
Tristomus butlert Hughes, 1948. Ireland.
Lasiosetus cetratus Sellnick, 1940.
Syn.: Arctoseius bispinatus Weis-Fogh, 1947.
Iceland, Europe, North America.
Arctoseius confusus, n. sp. Alaska.
Gamasellus (Sesstluncus) eremita Berlese, 1918.
Syn.: Arctoseius austriacus Willmann, 1949. Italy, Austria.
Arctosetus erlangensis Sellnick, 1958. Sweden.
(A validation of a manuscript name of Hirschmann.)
Arctoseius halophilus Willmann, 1949. Poland.
Arctoseius idiodactylus, n. sp. Alaska.
Arctosetus laterincisus Thor, 1930. Spitsbergen.
Arctosetus 2laterincisus Haarlov, 1942, not Thor, 1930. Greenland
Arctosetus imburgensis Nesbitt, 1954. Netherlands.
Arctosetus longispinosus Hirschmann, in Sellnick, 1958. Nomen nudum.
Arctosetus magnanalis Evans, 1958, England.
Arctoseius minor, n. sp. Alaska.
Arctosetus multidentatus Evans, 1955. Alaska.
Arctosetus oculatus Willmann, 1949. Austria.
Arctosetus ornatus Evans, 1955. Alaska.
Arctosetus pannonicus Willmann, 1949. Austria, England.
Arctoseius pratensis Hirschmann, in Franz, 1954. Nomen nudum.
Arctosetus robustus, n. sp. Alaska.
Laelaps (Iphis) semiscissus Berlese, 1892, Italy.
Arctosetus weberi Evans, 1955. Alaska.
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SUMMARY

1. Arctoseius Thor is the only genus of terrestrial mites known to be repre-
sented by more than two species at Barrow, Alaska; seven species occur there.

2. Materials for the present study were from Berlese sample cores which
were collected during the summer months of 1953. The Berlese extractions
were taken primarily from six stations representing most of the loeal types of
habitat at Barrow. Topographical, vegetational, and substrate characteristics
of the six field stations and their included sites are deseribed briefly.

3. Qualitative and quantitative analyses of Arctoseius mites found in early
and late summer sub-series totaling 64 core samples from the six field
stations are presented in tabular form. Additional qualitative data were
acquired from studies of some 70 core samples. Marked bionomical and eco-
logical differences between the species of Arctoseius are indicated by these
data and are discussed.

4. Two different kinds of symbiotes were found associated with the Arcto-
sewus mites. One is an internal parasite represented only by a spore stage.
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This parasite is probably Arctosporidium lucidum Thor. The other organism
is a cutaneous symbiote, a fungus of the order Liaboulbeniales.

5. The genus Arctoseius Thor is characterized. A discussion of the type
species, Arctoseius laterincisus Thor, contrasts the original description of
Thor with a later description by Haarlov. The present author believes that
Haarlov’s description was based on a species other than A. laterincisus Thor.

6. A key, diagnoses, and illustrations are presented for the seven species
of Arctoseius. The value of males for species identification is demonstrated.

7. Males of the following species are described for the first time: Arctoseius
multidentatus Evans, A. weberi Evans, and A. ornatus Evans.

8. Males and females of the following new species are described: Arctoseius
minor, A. robustus, A. idiodactylus, and A. confusus.

9. A synonymie list of the presently known species of the genus Arctoseius
is presented.

ACKNOWLEDGMENTS

I am grateful to Dr. Paul D. Hurd, Jr., University of California, Berkeley,
for allowing me to study the Berlese materials collected by him from Barrow,
for giving me the initial impetus to begin this study, and for his eriticisms of
the manusecript. Sincere appreciation is extended to Dr. A. Earl Pritchard,
University of California, Berkeley, for his continued interest in the study
and for helpful criticisms of the manuseript. I thank Dr. Frank A. Pitelka,
University of California, Berkeley, for his eriticisms of the manuseript, and
for suggestions concerning ecological aspects of the study. Ecological infor-
mation on the Barrow collection sites, supplied by Dr. Max E. Britton, Office
of Naval Research, Department of the Navy, and systematic information on
European species of the genus Arctoseius, offered by Dr. G. Owen Evans,
British Museum (Natural History), are gratefully acknowledged. I thank
Dr. Edward A. Steinhaus and Gordon Marsh, University of California,
Berkeley, for information included in the section on symbiosis of this paper.
Finally, the Arctic Institute of North America and the Office of Naval
Research are credited for the support which made possible the collection of
the research materials.

LITERATURE CITED

ATHIAS-HENRIOT, C.
1957. Phytoseiidae et Aceosejidae (Acarina, Gamasina) d’Algérie. I. Genres Blattisocius
Keegan, Iphiseius Berlese, Amblyseius Berlese, Phytoseius Ribaga, Phytoseiulus
Evans. Bul. Soc. Hist. Nat. Afr. Nord. 48 (5-6) : 319-352.
1958. Phytoseiidae et Aceosejidae (Acarina, Gamasina) d’Algérie. II. Phytoseiidae:
clé des genres, genres Amblyseius Berlese (suite) et Seiulus Berlese. Bul. Soe. Hist.
Nat. Afr. Nord. 49 (1-2) :23—43.
BERLESE, A.
1892. Acari, Myriopoda et Scorpiones....Ordo Mesostigmata, Fase. 63, No. 7. (Not
seen by author.)
1918. Centuria quarta di Acari nuovi. Redia 13:115-192.
BrITTON, Max E.
1957. Vegetation of the Arctic Tundra. 18th Biology Colloquium: Arctic Biology: 26-61.
CoLLA, S.
1934. Laboulbeniales. Flora Italica Cryptogama (Soc. Bot. Italiana) 16:1-159.



January, 1961] Lindquist : Studies of Genus Arctoseius 337

Evaxns, G. OWEN

1955. A collection of mesostigmatid mites from Alaska. Bul. Brit. Mus. (Nat. Hist.)
Zool. 2(9) :287-307.

1958. A revision of the British Aceosejinae (Acarina: Mesostigmata). Proe. Zool. Soc.
Lond. 131(2) :177-229.

Franz, H. .

1954. Die Nordost-Alpen im Spiegel ihrer Landtierwelt. Universitdtsverlag Wagner,

Innsbruck, Innrain, 27-29, 1:1-664.
HaarvLov, NIELS

1942. A morphologic-systematic-ecological investigation of Acarina. Medd. Gronland
128(1): 1-71.

HERTIG, MARSHALL, W. H. TALIAFERRO, and BENJAMIN SCHWARTZ

1937. Supplement to the report of the Twelfth Annual Meeting of the American Society
of Parasitologists. Report of the Committee on Terminology. Jour. Parasit.
23(3) :325-329.

HueHESs, A. M.

1948. The mites associated with stored food products. Ministry of Agr. and Fisheries,

H. M. 8. O., London :1-168.
Hurp, PAUL D., JR.

1958. Analysis of soil invertebrate samples from Barrow, Alaska. Final Report, Project
ONR-173, Feb. 1, 1956, and ONR-193, Feb. 1, 1957 (Arctic Institute of North
America) :1-24.

Hurp, P. D., Jr., M. E. BRITTON, and F. A. PITELKA
Insects and their habitats in the tundra near Barrow, Alaska. (Unpublished
manuseript.)

NEsBITT, HERBERT H. J.

1954. Some random notes on the mite fauna of Limburg with the description of two
new species. Natuurh. Maanbl. 43(3) :19-24.

SELLNICK, MAX

1940. Die Milbenfauna Islands. Goteborgs Kgl. Vetensk.-Samh. Handl. 5F, Ser. B,
6(14):1-129.

1958. Untersuchungen iiber die “Bollndser Krankheit.” I. Milben aus landwirtschaft-
lichen Betrieben Nordschwedens. Statens Véxtskyddsanstalt, Medd. (Sweden)
11(71) :9-59.

STEINHAUS, EDWARD A.
1949. Principles of Insect Pathology. 757 pp. McGraw-Hill, New York.
THAXTER, ROLAND

1896. Contribution towards a monograph of the Laboulbeniaceae. Part I. Mem. Amer.
Acad. Arts Sei. (N.S.) 12(3) :187—429.

1924. Contribution towards a monograph of the Laboulbeniaceae. Part III. Mem. Amer.
Acad. Arts Sci. (N.S.) 14(5) : 309-426.

1926. Contribution towards a monograph of the Laboulbeniaceae. Part IV. Mem. Amer.
Acad. Arts Sci. (N.S.) 15(4): 427-580.

THOR, S16
1930. Beitrage zur Kenntnis der invertebraten Fauna von Svalbard. Skr. Svalbard og
Ishavet 27: 1-156.
UNITED STATES WEATHER BUREAU
1953. Climatological Data, Alaska, 39(1-13) : 1-183.
Weis-Foen, T.

1947. Ecological investigations on mites and collemboles in the soil. Nat. Jutlandica

1:139-270.
WILLMANN, C.

1949. Das Genus Arctoseius Sig Thor, 1930 (Acari). Abh. Naturw. Ver. zu Bremen

32(2) :349-358.



338 Hilgardia [ Vol. 30, No. 11

Plate IT. 4. multidentatus, female: body dorsum.
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Plate IV. 4. weberi, female: body dorsum.
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Plate VI. 4. ornatus, female: body dorsum.
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Plate VIII. 4. minor, female: body venter.
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Plate IX. 4. minor, female: body dorsum.

Plate X. 4. robustus, male: body venter.
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Plate XTII. 4. robustus, female: body dorsum.
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Plate XIV. 4. idiodactylus, female: body venter.
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Plate XV. 4. idiodactylus, female: body dorsum.

Plate XVI. 4. confusus, male: body venter.
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Plate XVIIL. 4. confusus, female: body dorsum.
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Plate XIX. Male spermatophoral processes of the seven
species of Arctoseius from Barrow.

2. A. ornatus, ventral and lateral views.

4. A. minor, ventral and lateral views.

6. A. robustus, ventral and lateral views.

8. A. confusus, ventral and lateral views.

1

0. A. idiodactylus, ventral and lateral views.
12. A. multidentatus, ventral and lateral views.
14. A. weberi, lateral and ventral views.
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Plate XX.

1. A. confusus, male: leg II, lateral view.

2. 4. weberi, male: leg II, lateral view.

3. 4. confusus, male: partial view of body venter showing variation in shape of sterno-
genital and ventrianal shields.

4. A. confusus, male: symmetrically bidentate tectum.

5. A. confusus, female: symmetrically bidentate teectum.

6. 4. idiodactylus, male: asymmetrically bidentate tectum.

7. 4. robustus, female: asymmetrically quadridentate tectum.
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Plate XXT.
1, 2. A. multidentatus, male: variational shapes of ventrianal shield.
3. 4. minor, male: partial view of body venter showing variation in shape of sterno-
genital and ventrianal shields.
4., A. weberi, female: sternal shield.
5. 4. confusus, female: variation in shape of sternal shield.
6. A. confusus, male: symmetrically quadridentate tectum.
7. 4. confusus, male: irregularly shaped tectum.
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Plate XXII.
1, 2. A. weberi, male: variations in shape of ventral shield.
3. 4. ornatus, female: sternal shield.
4. A. multidentatus, male: leg IT, lateral view.
5. A. idiodactylus, female: partial view of body venter showing variation in shape of
epigynial and anal shields.
6. A. idiodactylus, female: variation in shape of anal shield.
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