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THE FAMILY PHYTOSEIDAE (ACARI) IN WESTERN WASHINGTON STATE
WITH DESCRIPTIONS OF THREE NEW SPECIES

Bruce D. Congdon
Department of Biology, Seattle Pacific University, Seattle, WA 98119, e-mail: bcongdon@spu.edu

ABSTRACT - Collection records of phytoseid mites from westem Washington State are reported. Twenty-
nine species were collected from 1986-1993. The known geographic ranges of ten species were substantially
extended, including one species, Amblyseius graminis (Chant) collected for the first time in the Nearctic
region. Three new species are described: Amblyseius crowleyi n. sp., Neoseiulus shanksi n. sp. and

Proprioseiopsis antonellii n. sp.

Key words - Acari, Phytoseiidae, new species, USA.

INTRODUCTION

Knowledge of the systematics and biogeography of
the mite family Phytoseiidae has experienced substantial
growth over the last 40 years. Chant (1959) provided a
comprehensive review of the world Phytoseiidae, at the
time numbering 165 species. The California phytoseiid
fauna was later studied by Schuster and Pritchard (1963),
who found a total of 52 species, 14 of them new. Muma
et al. (1970) listed 89 species for Florida, and noted that
64 species had been added to the list in the previous ten
years. Subsequently, Chant and Hansell (1971) listed 48
phytoseiid species, 31 of them new, in the genus Am-
blyseius Berlese, and Chant et al. (1974) found 20 species
(one new) in the genus Typhlodromus Scheuten, in Can-
ada and Alaska. Worldwide interest in the Phytoseiidae
has continued to grow, and by the time Moraes et al.
(1986) published their catalog they included about a thou-
sand species. Chant’s (1993) analysis included 1,545.

Although a few phytoseiid species have received
considerable research attention, many of the species in-
cluded in these landmark publications are known only
from the original descriptions. Consequently, there is little
information on geographic range or ecological attributes.
This deficiency will be overcome as collections are made

in additional regions and climatic zones to compliment
those that have already been reported.

Washington State west of the Cascade Mountains is
ecologically distinct, combining cool temperatures and
moderate seasonal changes with abundant precipitation
distributed fairly evenly throughout the year. The highest
precipitation occurs along some westernmost coastal areas
to produce the well-known temperate coniferous rain for-
est. Further inland, rainfall is considerably less, but the
moist, moderate weather results in extensive coniferous
forest here as well, interspersed with a variety of decidu-
ous trees and shrubs. These include maple, alder, and
several native and one introduced species of Rubus. The
unique climatic and floristic characteristics of the area
suggested that detailed study of phytoseiid species com-
position in western Washington State could provide useful
information concerning the distribution and ecology of
known phytoseiid species, as well as the discovery of new
species. The results of that study are reported here.

MATERIALS AND METHODS

Phytoseiid mites were collected from 1986 through
1993 from Washington State, west of the Cascade moun-
tain range. Collection sites were distributed from the
northern border with Canada to the southern boundary
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with Oregon, and included the San Juan archipelago off
the northwest coast. Part of this study was carried out in
conjunction with research on biological control of spider
mites in commercial raspberries (a major crop in western
Washington), with the result that 43% of the specimens
were collected from raspberries. Many specimens (23%)
were collected from Rubus discolor, an introduced plant
that aggressively colonizes disturbed areas such as field
margins and roadsides. The remaining collections were
made etther from native plants in a variety of habitats or
from litter. A total of 2,480 specimens were collected and
identified.

Collections were made using a beating sheet or by
removing mites directly from leaves brought into the labo-
ratory, or in a few cases, extracting them from plant ma-
terial or litter using a Berlese funnel. Specimens were
stored in 70% ethanol and mounted in Hoyers medium.
Observations and measurements were made using phase
contrast microscopy.

Measurements were made on western Washington
specimens of all species discussed in this paper. Setal
nomenclature is that of Chant and McMurtry (1994) (Figs.
5 and 6). All measurements are given in microns (u).
Descriptions of the spermathecae follow the terminology
of Schuster and Pritchard (1963), except that the term
“calyx” is preferred over “cervix.” The morphology of
calyx and atrium are quite variable, and distinguishing
them from one another is sometimes ambiguous. For this
study, the junction of the minor duct was assumed to
demarcate the calyx from the atrium. This junction is
often visible as an indentation, even when the very fine
minor duct is not clearly discernible.

This paper does not attempt any generic revision.
The definitions of subfamilies Typhlodrominae and Am-
blyseiinae are those of Chant and McMurtry (1994). Am-
blyseiinae is distinguished by the absence of dorsal shield
setac z3 and s6, and Typhlodrominae by the presence of
both z3 and s6, and the presence of at least one of the
following: Z1, S2, 84 and S5.

The definitions of genera within the subfamily Ty-
phlodrominae are from Chant and McMurtry (1994).
However, there is an extreme diversity of opinion regard-
ing generic classification in the subfamily Amblyseiinae.
Moraes et al. (1986) used the classification of Muma et
al. (1970) and Denmark (unpublished), and recognized
fifty amblyseiine genera. Chant (1965) placed all the
genera in Amblyseiinae (Muma, 1961) into a single genus,
Amblyseius. A revision of the Amblyseiinae is well be-
yond the scope of this paper, but neither of these classifi-
cations seemed completely appropnate for describing the
Washington fauna. As a result, five established amblysei-
ine genera are represented here.

Euseius Wainstein is distinguished by the unusual
placement of ventrianal shield setae (JV1 displaced pos-

Euseius Wainstein is distinguished by the unusual
placement of ventrianal shield setae (JV1 displaced pos-
teriorly from anterior margin of shield and more or less in
line with ZV2) in combination with a short peritreme.
Euseisus also has relatively short cheliceral digits with
concave inner surfaces, a few small distal denticles on the
fixed digit, and usually one small one on the movable
digit. Muma et al. (1970) also recognize Euseius, while
Chant and Hansell (1971) placed the one Canadian
Euseius species into Amblyseius. Similarly, Schuster and
Pritchard (1963) placed the Califomia Euseius into Am-
blyseius.

Kampimodromus Nesbitt is distinguished by the ab-
sence of seta S4, and has an unusual degree of setal ser-
ration. No species in this genus were included in Muma
et al. (1970), while Schuster and Pritchard (1963) recog-
nized it but found no California species. Chant and Han-
sell (1971) placed the one Canadian species, K. aberrans,
into Amblyseius. Ragusa and Tsolakis (1994) revised the
genus, providing the most complete characterization.

Proprioseiopsis Muma lacks seta J2, and this group
seems to have some ecological affimty as well, as most
species inhabit litter and low-growing vegetation (Muma
and Denmark 1970). Muma et al. (1970) recognized sev-
eral species in this genus, while Chant and Hansell (1971)
and Schuster and Pritchard (1963) placed amblyseiine
species lacking J2 into Amblyseius.

Amblyseius Berlese and Neoseiulus Hughes were the
most commonly encountered genera in this study, and
present the greatest ambiguity in distinction. Muma et al.
(1970) distinguished these genera and several others in-
cluding Typhlodromips, on the basts of setal morphology,
lengths and ratios. Chant and Hansell (1971) placed spe-
cies recognized in this paper as Neoseiulus into Am-
blyseius. Schuster and Pritchard (1963) placed certain
typhlodromine species into Neoseiulus, and placed into
Amblyseius several species that belong in Neoseiulus as
defined by Muma ez al. (1970).

Amblyseius as used 1n this paper has several dorsal
shield setae (usually including Z5, Z4, s4, and j3) many
times longer than most others, and macrosetae on the
genua of all legs as well as the tibia and the basitarsus of
leg IV.

In contrast, Neoseiulus species have much more uni-
form dorsal shield setal lengths, and none as long as the
whiplike Z5 and Z4 of many Amblyseius. Neoseiulus
spectes also lack macrosetae on legs I I, and III. Leg IV
may have one to three macrosetae.

RESULTS AND DISCUSSION

A total of 29 species, three new, are discussed be-
low. The most commonly collected was Metaseiulus ar-
boreus (Chant). Only nine species occurred on raspberry,
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with Neoseiulus fallacis (Garman), M. arboreus, and Am-
blyseius andersoni Chant accounting for 96% of those
specimens. Conversely, 26 of the 28 species were col-
lected on noncommerical hosts. Phytoseiid diversity is
higher in native and unmanaged vegetation than in com-
mercial raspberries. The host plants from which collec-
tions were made, the number of specimens and the number
of species from each are summarized in Table 1.

This study substantially extends the known geo-
graphic distribution of ten species including the first
nearctic record of Amblyseius graminis (Chant). The
ranges of four species were extended southward from
Canada into the U.S. The ranges of five others were
extended northward from California. Over half the species
collected (16 of 29) were previously reported from a range
of locations in North America, suggesting that they also
were to be expected in Washington State.

Key to the Phytoseiidae of western Washington State
1.Setae z3 and/or s6 present (TYPHLODROMINAE
Chant and McMurtry)..........cc..ooovvovoeveveer e 2
Setae z3 and s6 absent (AMBLYSEIINAE Muma) ......

2. Seta 26 present .
.. Paraseiulus trzporus (Chant and Yoshlda Shaul)

Seta z6 absent .. - .3
3.Setae S4 and JV4 present (TYPHLODROMINI Wam-
SEEIM) L.t tie i et i e 4
Setae S4 and JV4 absent (METASEIULINI Chant and
McMurtry)... oo 7
4.Seta Z1 present................... Neoseiuella aceri (Collyer)
Seta Z1 absent (Typhlodromus Scheuten).................... 5

5.8eta S5 present (subgenus Anthoseius Del.eon) .......6
Seta S5 absent ... ... ... Typhlodromus pyri Scheuten
6.Seta JV3 present ...... Typhlodromus bakeri (Garman)
Seta JV3 absent (Fig. 3)..oooovoiieie e,
................................. Typhlodromus singularis Chant
7.Seta R1 absent; S2 present............cccoocoveveveviveenenicenn,
- ...Galendromus occidentalis (Nesbitt)
Seta Rl present S2 absent .. . .8
8.Dorsal shield setae rangmg in length from 30 to 65 pm
except J5, which is shorter) ..o,
. ..Typhlodromina conspicua (Garman)
Dorsal shteld setae nearly all shorter than 30 um; 74
or Z5 or both up to 50 ym. (Metaseiulus Muma).....9
9.Setae s4 and s6 at least 30 um, Z5 at least 47 um long
................................. Metaseiulus arboreus (Chant)

Setae s4, s6, and Z5 shorter .. . .10
10.Seta JVS5 at least 35 um, and StalV at least 45 4,
ZV3 absent ..

............... Metasemlus citri (Garman and McGregor)

Internat. J. Acarol. 5

Seta JVS no longer than 30 #m and StalV less than 40
um; ZV3 present ... ....... Metaseiulus pini (Chant)
11.Seta J2 absent (Proprioseiopsis Muma)..... ... .12
Seta J2 present .. : .14
12.Seta s4 at least 100 ,um Z4 at least 120 um and ZS at
least 170 gm; JV5 and Sgel V approximately 90 gm..
Proprioseiopsis lindquisti (Schuster and Pritchard)
Seta s4 less than 90 gm, Z4 less than 110 um, and Z5
less than 130 um; JV5 and SgelV approximately 50
pm .. . .13
13.Seta 24 longer than 50 ,um SZ longer than 35 pm;
solenostome closest to Z1 located mediad to and 12
to 15 gm from setal base ..........
....................... Proprioseiopsis okanagenszs (Chant)
Seta z4 shorter than 25 um, S2 shorter than 30 um,
solenostome closest to Z1 located anterior to and 17
to 20 um from setal base ...
............................... Praprioseiopsis antonellii n. sp.

14.Seta S4 absent ..
................. Kamptmodromus aberrans (Oudemans)
Seta S4 present .. . 15

15.Ventrianal shield longer than w1de vase- shaped or lat-
erally concave, with JV1, JV2, and ZV2 arranged in
nearly a straight transverse line near anterior margin
of shield; peritreme not extending to the level of
j3.. v Euseius finlandicus (Oudemans)
Ventrianal shield wider than above, usually pentago-
nal, with JV1 on margin of shield and not in line
with JV2 and ZV2; peritreme usually extending be-
yondlevel of j3...........o..o i, 16
16.With macrosetae on genua of legs II and III at least 20
#m long, StIV usually 40 um or longer; Setal
length ratio j3:}5 greater than 3.0, Z5:j5 greater than
7.0 (Amblyseius Berlese). .. .17
Macrosetae absent from legs II and III or shorter than
20 u, StilV usually shorter than 40 um; Setal length
ratio j3:j5 less than 3.0; Z5 _]5 less than 7.0 (Neosei-
ulus Hughes)... e ceerrreeennennnen 24
17.Seta ZV3 absent (F1g 8) ......................................
...................................... Amblysetus krantzi (Chant)
Seta ZV3 present .. . .18
18.Ratio j3:j5 less than 4 0 Z4 less than 70 pm;
macrosetae Sgelll, SgelV, and Stil'V short, less than
30, 50, and 40 ym respectively; spermatheca with
saccular calyx and major duct with a wide, thick-
walled section where it joins the atrium (Fig. 12) .....
o .Amblyseius graminis (Chant)
Ratlo j3 15 greater than 4.0; Z4 greater than 70 um;
macrosetae on legs IIT and IV longer than above
.19
19. Setae 22 and z4 each longer than 40 ym setal length
ratio j3:z2 less than 2.0 ... ... ..o 20
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Figs. 1-2. Paraseiulus triporus (female) - 1. ventrianal shield, 2. spermatheca; Figs. 3-4. Typhlodromina singularis
(female) - 3. ventrianal shield, 4. spermatheca; Figs. 5-7. Proprioseiopsis antonellii, n. sp. (female) - 5. dorsal shield, 6.
ventrianal shield, 7. spermatheca (Scale bar: dorsal shield 100 gm, ventrianal shields 60 xzm, spermathecae 30 gm).
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Setae z2 and z4 both shorter than 25 um; j3:22 greater
than 3.0 . .21
20.Setae S2, JVS and StlIV longer than 90 pm Z4 longer

than 110 um; Z5:j5 ratio greater than 15... .
........................................ Amblyseius newelli (Chant)
Setae S2, JVS, and StilV shorter than 70 ym,; 74
shorter than 100 pum; Z5;5 ratio less than 10..........
.................................. Amblyseius masseei (Nesbitt)
21.Seta Z4 shorter than 80 um, Z5 shorter than 160 um;
75:82 ratio less than 10,
...................................... Amblyseius andersoni Chant

Seta Z4 longer than 100 ym, Z5 longer than 250 pm;
Z5:82 ratio greater than 15... . .22

22 .Seta j3 longer than 50 ym, SgeIV longer than 150 pm,
StiIV longer than 110 um; and StalV longer than 80
4m, a pair of pores just posterior to and not more

than 6 gm from JV2 (Fig. 13) ... .o,
....................... Amblyseius nicola Chant and Hansell
Seta j3 and leg IV macrosetae at least 10 ym shorter
than above values; ventrianal shield pores located
posterior and medial to JV2, and 12 #m from setal
DASES ...t 23
23.Seta JVS longer than 70 #m; Z4:75 ratio less than 0.55;
spermathecal calyx a shallow cup subtended by a
thick tube Fig. 16) ..o,
........................ Amblyseius isuki Chant and Hansell

Seta JV5 shorter than 65 ym, Z4:Z5 ratio greater than
0.55; spermathecal calyx saccular (Fig. 19)..........
...Amblyseius crowleyi n. sp.

24. Setae _]4 J6 J2 and 25 longer than 25 gm, 35 gm, 35
um, and 25 um respectively...............cccooeiiveniinnenn.

. ...Neoseiulus fallacis (Garman)

Setae ]4 j6 J2 and ZS shorter than above values.....

.25
25.Setaej1 andj3 shorter than 20 ,um; j3:j5 ratio less than
1.5; Z4 less than 40 pm.......ccoovviniciivicnnns onn s 26

Setae j1 longer than 20 um, j3 longer than 25 ym; 33:35
ratio greater than 1.6; Z4 longer than 40 ym........... 27
26.Spermatheca with long (20 u#m or longer), tapering
calyx and distinctive bell-shaped atrium (Fig. 21),

R1 longer than 25 pgm .. ... v,
.................... Neoseiulus aurescens (Athias-Henriot)
Spermatheca shorter, and with atrium small and not
bell-shaped (Fig. 23); RI1 shorter than 25 um
...Neoseiulus huffakeri (Schuster and Pritchard)
27.Setae Z4 and s4 longer than 50 um and 45 um, respec-
tively; ratio j1:s4 less than 0.6, ratio Z4:Z5 greater

than 0.75; calyx of spermatheca 34 ym long, tubular,

with median constriction (Fig. 26)......ccccccervvrenne.

. ... Neoseiulus shanksi n. sp.

Internat. J. Acarol.

Setae Z4 and s4 shorter than 45 um; ratio j1:s4 greater
than 0.6, ratio Z4:Z5 less than 0.7; calyx shorter than
20 pm and cup-shaped or expanded distally....... .. 28

28.Setae z2 and Z1 longer than 25 pm; 75 less than 7S5um;
ratio Z5:z2 less than 3.0; calyx of spermatheca 16

pm long, flared slightly at base..............coceenn.
...Neoseiulus cucumeris (Oudemans)

Setae 22 and Zl shorter than 25 um, Z5 more than
75um; ratio 25:z2 greater than 4.0; calyx of sper-
matheca cup—shaped 7 pm long (Fig. 28)..............

) ...Neoseiulus bicaudus (W ainstein)

Subfamily TYPHLODROMINAE

Paraseiulus triporus (Chant and Yoshida-Shaul)
(Figs. 1-2)

Typhlodromus triporus Chant and Yoshida-Shaul, 1982:
3029.

Paraseiulus triporus (Chant and Yoshida-Shaul); Chant
and McMurtry, 1994: 243.

The positions of three pairs of distinctive dorsal
shield pores, the dorsal shield setal lengths, and the un-
usual characteristics of Paraseiulus, i.e. the presence of
z6 and absence of Z1, JV2 and JV3 (Chant and McMurtry,
1994) make the identity of this species certain.

Dorsal shield setae: j1 19, j3 29, j4 26, j5 25, j6 28,
J231,1512, 22 26, 23 34, z4 34, 25 23,76 29, 74 26, 7.5
43, s4 39, s6 39, S2 39, S4 35, S5 37, r3 29, R1 31.
Ventral setae: JV1 17,JV4 19,JV520,2ZV117,2V2 14
(one ZV2 seta missing in the specimen studied here), ZV3
17. No leg setae developed as macrosetae. Shield meas-
urements: dorsal length 431, dorsal width at s4 216, ven-
trianal length 134, ventrianal width at anus 72, ventrianal
width at ZV2 55, sternal length (St1-St3) 65, sternal width
(St2-8t2) 66. Dorsal shield reticulated, moderately
sclerotized. Cheliceral denticles indistinct. Fixed digit
length 23, movable digit length 22. Spermathecal calyx
and atrium unsclerotized and subject to deformation.

The one specimen of P. triporus was collected in
western Washington from Acer macrophyllum in Seattle.

Prior to its description, this species was often re-
poried as P. soleiger (Chant and Yoshida-Shaul, 1982),
which is somewhat similar. It has been collected mostly
from Europe and Asia on a variety of tree species. The
one previous record from North America is from Califor-
ma on Prunus domestica and walnut (Schuster and
Pritchard, 1963).
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Neoseiuella aceri (Collyer)

Typhiodromus aceri Collyer, 1957: 199-203.

Typhlodromus aceri Collyer; Chant and Yoshida-Shaul,
1989: 1013-1015.

Neoseiuella aceri (Collyer), Chant and McMurtry, 1994:
247.

The two Washington specimens have R1 on the
dorsal shield. The setal measurements and morphology
of the spermatheca, peritreme, and ventrianal shield also
match the redescription by Chant and Yoshida-Shaul
(1989) very closely.

Dorsal shield setae: j1 18, j3 31, 4 15, j5 13, j6 22,
J234,J5 14,22 24,73 27,74 29,25 15, Z1 31, Z4 30, Z5
42, s4 34, s6 34, S2 34, 84 30, S5 18, 3 25, R1 25.
Ventral setae: JV1 11,JV2 12, JV3 10, JV4 10, JV5 15,
ZV1 13, ZV2 14, ZV3 10. No leg setae developed as
macrosetae. Shield measurements: dorsal length 362,
dorsal width at s4 197, ventrianal length 101, ventnanal
width at anus 84, ventrianal width at ZV2 84 sternal length
(St1-St3) 52, sternal width (St2-St2) 65. Dorsal shield
strongly reticulated, except smooth anteromedially, ante-
rior to j6 and medial to anterior z and s series; moderately
sclerotized. Cheliceral denticles indistinct. Fixed digit
length 26, movable digit length 24. Spermathecal calyx a
shallow saucer 1 gym deep, atrium tubular, enlarged at
junction with calyx, length 4.

Two specimens were collected in western Washing-
ton from Acer macrophyllum on a somewhat dry site on
Blakely Island.

This species is not common, but has been collected
from many sites throughout Europe, Asia, and North
America (Chant and Yoshida-Shaul, 1989). It has been
collected only from trees and shrubs.

Typhlodromus pyri Scheuten

Typhlodromus pyri Scheuten, 1857: 104-112.

Typhlodromus pyri Scheuten; Chant et al., 1974; 1274-
1276.

Typhlodromus pyri Scheuten; Schuster and Pritchard,
1963: 213-214.

Typhlodromus pyri Scheuten; Chant and Yoshida-Shaul,
1987: 1781-1783.

Typhlodromus (Typhlodromus) pyri Scheuten; Chant and
McMurtry, 1994: 255.

The dorsal shield setal arrangement and distinctive
solenostomes are very characteristic for this species.
Setal measurements closely match the description in
Schuster and Pritchard (1963). The description in Chant

et al. (1974) had dorsal shield setal lengths consistently 5
- 10 gym shorter than the Washington specimens. The
description in Chant and Yoshida-Shaul (1987) indicates
setal measurements much more similar to the Washington
specimens.

Schuster and Pritchard (1963) mentioned that one
ZV3 is often absent in California specimens. This setal
pair was always complete in Washington specimens.
Chant et al. (1974) showed four pairs of prominent dorsal
shield solenostomes, one directly anterior to Z4. This one
is absent in Washington specimens, which have two small
solenostomes, just posterior to J2 and directly mediad of
Z4, not shown in Chant et al. (1974). Schuster and
Pritchard (1963) showed the same three prominent dorsal
solenostome pairs that were present in Washington speci-
mens and those described by Chant et al. (1974), between
s4 and j4, posterior to s6, and anterior to the position of
the missing seta, S5.

Dorsal shield setae: 31 20, j3 27,4 17,75 17, j6 17,
J223,)57,22 19,23 27,24 24, 25 18, Z1 and S5 absent,
74 39, Z5 66, s4 29, s6 31, S2 36, S4 36, r3 27, R1 25.
Ventral setac: JV1 19,JV222,JV3 19, JV4 17, JV5 48,
ZV1 24, ZV2 22, ZV3 13. Leg macrosetae: StalV 38.
Shield measurements: dorsal length 343, dorsal width at
s4 168, ventrianal length 108, ventrianal width at anus 70,
ventrianal width at ZV2 95 sternal length (St1-St3) 60,
sternal width (5t2-St2) 55. Dorsal shield lightly reticu-
lated throughout, but more distinct in region between J2
and Z4, lightly sclerotized. Chelicerae with 4 distinct
sharp denticles on fixed digit, 2 denticles on movable
digit. Fixed digit length 31, movable digit length 25.
Spermathecal calyx vase-shaped, length 17, atrium narrow
and tubular, length 7.

Typhlodromus pyri was common in western Wash-
ington, accounting for about 15% of the specimens col-
lected in this study. It was notably absent from the San
Juan I[slands. Hosts included maple, alder, grass, sword
fern, and pine litter, but 97% of the specimens were col-
lected on or very near introduced blackberry or commer-
cial raspberry.

Typhlodromus pyri is common in apple orchards and
other crops in North America and Europe (Specht, 1968)
where it can be a significant factor in biological control
(Croft and MacRae, 1992; Croft et al., 1990, Hadam et
al., 1986; McMurtry, 1982). Nesbitt (1951) referred to it
as “the most widespread and common of the predators of
the European red mite.” Insecticide-resistant strains have
been studied, reared and tested (Hardman et al 1997,
Vidal and Kreiter, 1995).
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Typhlodromus bakeri (Garman)

Seiulus bakeri Garman, 1948: 15.

Typhlodromus bakeri (Garman), Chant et al., 1974: 1286-
1288.

Typhlodromus (Anthoseius) bakeri (Garman); Chant and
McMurtry, 1994: 254.

Washington specimens exhibit considerable vari-
ation in the morphology and shape of the dorsal, ventri-
anal, and genital shields, as well as in setal morphology.
The spermatheca is difficult to assess in many specimens,
as 1t appears unusually susceptible to deformation. The
degree of dorsal shield sculpturing is also vaniable. The
lengths of setae and the placement of dorsal shield pores
are very uniform, however, so all specimens in the present
study are considered conspecific.

Dorsal shield setae: j1 26, 13 27, j4 16,3517, 6 18,
J223,1511,22 17,23 22,24 22,25 17, Z1 absent, Z4 32,
75 47, 54 25, S2 29, S4 30, S5 25,13 27, R1 24. Ventral
setae: JV1 14, JV2 14,JV3 16,IV4 15,IV542, ZV1 17,
ZV2 15, ZV3 13. Leg macrosetae: SgelV 24, StilV 24,
StalV 41. Shield measurements: dorsal length 392, dorsal
width at s4 202, ventrianal length 115, ventrianal width at
anus 94, ventrianal width at ZV2 104, sternal length (St1-
St3) 67, sternal width (St2-St2) 62. Dorsal shield vari-
able, from distinctly reticulated to thickened and rugose,
lightly to moderately sclerotized. Chelicerae with 4 den-
ticles on fixed digit, 3 denticles on movable digit. Fixed
digit length 36, movable digit length 31. Spermathecal
calyx and atrium subject to deformation, shape unclear.

Setal measurements for Neoseiulus (=Typhlo-
dromus) caudiglans given in Schuster and Pritchard
(1963), and for T. caudiglans, T. bakeri, and T.
subarcticus in Chant et al. (1974) are all very similar to
this Washington species. Schuster and Pritchard (1963)
distinguished N. caudiglans from the most similar Cali-
fornia species (V. rhenanoides) on the basis of the length
of StalV relative to other tarsal setac. However, Chant et
al. (1974) stated that the length of the macroseta on basi-
tarsus IV of 7" caudiglans varied from prominent to indis-
tinguishable from other tarsal setae. The Washington
specimens have a distinguishable macroseta on basitarsus
IV, 32 - 50u in length. Other characters showing substan-
tial variation in 7. caudiglans in the study by Chant et al.
(1974) were the length of the spermatheca and the serra-
tion and length of dorsal setae Z4 and Z5.

The three similar species in Chant et al. (1974) are
distinguished on the basis of sternal and ventrianal shield
characteristics. 7yphlodromus caudiglans have St3 on
small separate platelets, whereas 7. bakeri and T.
subarcticus have these setae free in the integument poste-
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rior to the sternal shield. In the Washington specimens,
St3 are on very lightly sclerotized posterior extensions of
the sternal shield that are difficult to distinguish in some
specimens.

The ventrianal shield of the three species in Chant
et al (1974) is said to be distinctive. In 7. bakeri, it is
described as “...subquadrate, with rounded anterior cor-
ners, slight indentation at the waist and a pair of
pores... heavily sculptured around anus, almost appearing
to be divided mnto subplates by sutures...length 117 um,
narrowest medial width 98 ym.” In 7. caudiglans, it is
described as “regularly indented, subrectangular, with a
pair of distinct pores... sculptured posteriorly ... length 102
pum, narrowest medial width 55 yum.” The drawings, how-
ever, indicate stronger “sutures” in the anal area in T.
caudiglans than in T. bakeri. The description of the T.
subarcticus ventrianal shield i1s “anterior comers round,
slightly concave laterally, and with a pair of small
pores...sculptured heavily except around anus...length
105 pm, narrowest medial width 80 4m.” The Washing-
ton specimens do not exhibit heavy sculpturing on the
ventrianal shield, but in some specimens there are distin-
guishable “sutures” laterad of the anus similar to those
described and illustrated for I. bakeri and T. caudiglans.
The shape and size are most similar to 7. bakeri, lacking
lateral indentation, and 120 gm long by 106 ym wide.

The reported variability in important characters for
T. caudiglans, the close similarity between this species
and T. bakeri and T. subarcticus, and the fact that the
Washington specimens share affinities with all three sug-
gests that further studies are needed to clarify the relation-
ships among these species. The Washington specimens
are tentatively identified as 7. bakeri.

In western Washington, this species was collected
from four widely separated locations on Acer circinatum,
Acer macrophyllum, Rubus discolor, and Tsuga hetero-
phylla.

Typhlodromus bakeri has a wide distribution in
Europe, Canada, Alaska, and the northeastern USA
(Moraes et al,1986). Chant et al (1974) collected it
mostly from trees, both broad-leaved and coniferous. In
Pennsylvania, it was found associated primarily with coni-
fers of many different species and it was nearly absent
from nonconiferous hosts (Lehman, 1982). Anderson ez
al. (1958) collected it in British Columbia from apple,
cherry, plum, and pine.

Typhlodromus singularis Chant
(Figs. 3-4)

Typhlodromus singularis Chant, 1957: 289-290.
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Neoseiulus singularis (Chant);, Schuster and Pritchard,
1963: 201-204.

Typhlodromus singularis Chant; Chant et al., 1974: 1285-
1287.

Schuster and Pritchard (1963) described a single
specimen collected in California on which several setae
(esp. z4, s4, and s6) were longer than in 7. singularis
(Chant et al. 1974). The Washington specimen matches
the redescniption in Chant et al. (1974) in most characters,
but is intermediate between the specimens described by
Schuster and Pritchard (1963) and Chant et al. (1974) in
the lengths of five dorsal shield setae. Chant et al. (1974)
also mention geographic variation in the length of the
peritreme and StalV. The length of the peritreme in the
Washington specimen is intermediate between those re-
ported for specimens from British Columbia and Alberta
and those from the more northerly Yukon, Northwest Ter-
ritories, and Alaska. The macroseta is more similar to
specimens from the Atlantic Provinces. Schuster and
Pritchard (1963) noted that the spermatheca was collapsed
in their specimen and had the “anterior half weakly
sclerotized.” Similarly Chant et al. (1974) noted that the
spermatheca was variable in shape. In the Washington
specimen, the spermatheca is obscure but seems to be
consistent with the description provided by Schuster and
Pritchard (1963).

Dorsal shield setae: j1 18, ;3 20, j4 14, j5 13, j6 15,
J218,J510,22 14,23 18,24 19,25 13, Z1 absent, Z4 22,
7537, s4 24, 82 25, S4 25, S5 18,13 24, R1 22. Ventral
setae: JV1 17,JV2 15, JV3 absent, JV4 15, JV5 30, ZV1
14, ZV2 17, ZV3 13. Leg macrosetae: StalV 32. Shield
measurements: dorsal length 362, dorsal width at s4 168,
ventrianal length 115, ventrianal width at anus 67, ventri-
anal width at ZV2 82, sternal shield length (St1-St3) 62,
sternal width (St2-St2) 55. Dorsal shield clearly reticu-
lated throughout, moderately sclerotized. Chelicerae with
4 denticles on fixed digit, 1 indistinct subapical denticle
on movable digit. Fixed digit length 26, movable digit
length 25. Spermathecal calyx tubular, length 7, atrium
unsclerotized, indistinet.

One specimen was collected in western Washington,
from Tsuga heterophylla on Blakely Island. T. singularis
has also been collected from pine and spruce in Pennsyl-
vania (Lehman, 1982) and from conifers, cottonwood,
maple, willow, sumac, and mock orange in eastern Canada
(Anderson et al., 1958).

Galendromus occidentalis (Nesbitt)

Typhlodromus occidentalis Nesbitt, 1951: 29-30.

Metaseiulus occidentalis (Nesbitt), Schuster and Prit-
chard, 1963: 214-217.

Typhlodromus occidentalis Nesbitt, Chant and Yoshida-
Shaul, 1984b: 1867-1870.

Galendromus occidentalis (Nesbitt); Chant and McMur-
try, 1994: 260.

Galendromus occidentalis is very distinctive, with
dorsal shield setae uniformly long (most 50-70), a long,
tubular calyx, and a short pentreme (to the level of s4).
Washington specimens were similar to those described by
Schuster and Pritchard (1963) and Chant and Yoshida-
Shaul (1984b).

Dorsal shield setae: j1 23, )3 61, 34 41, j5 50, j6 65,
J270,J5 8, 72 61, 73 60, z4 62, z5 56, Z1 absent, Z4 67,
Z5 61, s4 70, s6 70, S2 67, S4 absent, S5 65, 13 50, R1
absent. Ventral setae: JV1 24, JV2 25, JV3 18, JV5 51,
ZV1 25, ZV2 26, ZV3 22. Leg macrosetae: StalV 29.
Shield measurements: dorsal length 353, dorsal width at
s4 187, ventnianal length 110, ventrianal width at anus 65,
ventrianal width at ZV2 49, sternal length (St1-St3) 70,
sternal width (St2-St2) 55. Dorsal shield strongly reticu-
lated, moderately sclerotized. Chelicerae with 4 distinct,
distal denticles on fixed digit, 1-2 small medial denticles
on movable digit. Fixed digit length 22, movable digit
length 19. Spermathecal calyx tublular length 36, atrium
small, nodular.

This species is quite variable in several key charac-
ters, including setal lengths j4, j6, and J2 relative to the
distance from these setae to j5, J2, and Z4, respectively
(Davis, 1970). Due to this variability, Schuster and
Pritchard (1963) suspected that G. occidentalis and G.
longipilus (Nesbitt) were synonymous. Since so few
specimens were collected in this study, no attempt is made
here to clarify the status of these species.

Several specimens collected on commercial raspber-
ries were probably released as part of pest management
efforts. One specimen was collected from a native shrub
(Holodiscus discolor) on Blakely Island, a site which is
considerably drier than most of western Washington, and
very isolated from any commercial agriculture. Other-
wise, this species does not appear to be common in west-
ern Washington.

Galendromus occidentalis, the western predatory
mite, has been collected throughout western North Amer-
ica. Anderson et al. (1958) found that it was the most
common phytoseiid in the dry interior of British Columbia
both in orchards and on a wide variety of trees and herba-
ceous plants. It has also been collected in eastern Wash-
ington (Burrell and McCormick 1964), Oregon (Hadam et
al., 1986), Utah (Davis 1970) and in both coastal and
interior regions of southern California (McMurty et al.,
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1971) where it was collected from native trees, shrubs, and
herbaceous plants as well as several agricultural hosts.
Because of its important contributions to the bio-
logical control of phytophagous mites, G. occidentalis has
also been mass reared (e.g. Hoy et al., 1982) and released
into many different crops (e.g. Strong and Croft, 1995,
reviewed by McMurtry, 1982). Strains of this mite have
been selected for pesticide resistance (Hoy, 1985; Hoy and
Ouyang, 1989). More recently, the techniques of genetic
engineering have been applied to accelerate the develop-
ment of pesticide-resistant lines (Presnail et al., 1997).

Typhlodromina conspicua (Garman)

Iphidulus conspicuus Garman, 1948: 14.

Typhlodromina conspicua (Garman);, Muma, 1961: 297.

Typhioseiopsis conspicuus (Garman), Schuster and Prit-
chard, 1963: 207-208.

Typhlodromina conspicuus (Garman), Chant et al., 1974:
1269-1270.

Typhlodromus conspicuus (Garman), Chant and Yoshida-
Shaul, 1983: 1044-1046.

The Washington specimens were very similar in
every respect to I. conspicua in Chant et al. (1974) and
Chant and Yoshida-Shaul (1983).

Dorsal shield setae: j1 29, 33 45, j4 30, 35 32, j6 39,
J2 49, J5 16, 22 36, 23 40, z4 50, z5 35, Z1 absent, 24 62,
75 58, s4 59, s6 65, S2 and S4 absent, S5 53, 3 37, R1
34. Ventral setae: JV1 22, JV2 26, JV3 29, JV558,ZV1
26,7V2 27, 7ZV3 29. Leg macrosetae: Sgelll 24, SgelV
30, StV 35, StalV 62. Shield measurements: dorsal
length 441, dorsal width at s4 280, ventrianal length 155,
ventrianal width at anus 94, ventrianal width at ZV2 106,
sternal length (St1-St3) 72, sternal width (St2-St2) 72.
Dorsal shield distinctly but finely reticlated throughout,
lightly to moderately sclerotized. Chelicerae with 2
subapical denticles on fixed digit, no denticles on movable
digit. Fixed digit length 31, movable digit length 29.
Spermathecal calyx simple, test tube-shaped, length 15,
atrium nodular with a prominent major duct.

Though uncommon in western Washington, this
species was nevertheless widespread. It was collected
from two widely separated locations on the mainland, and
on Blakely Island from Acer macrophyllum, Rubus dis-
color, and Pinus contorta.

Specht (1968) and Chant and Yoshida-Shaul (1983)
reviewed the distribution of 7. conspicua. It has been
collected in the eastern U.S. and Canada, British Colum-
bia, California, Florida, Puerto Rico, Trinidad, the Gala-
pagos Islands, Mexico, Nicaragua, Honduras and Italy.
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Host plants have included apple, pear, citrus, and native
trees, shrubs, and vines.

Metaseiulus arboreus (Chant)

Typhlodromus arboreus Chant, 1957: 292.

Typhloseiopsis arboreus (Chant); Schuster and Pritchard,
1963: 208-210.

Typhlodromus arboreus Chant, Chant et al., 1974: 1272-
1274,

Typhlodromus arboreus Chant, Mahr and McMurtry,
1979: 155-161.

Typhlodromus arboreus Chant;, Chant and Yoshida-Shaul,
1984a: 282-284.

Metaseiulus arboreus (Chant); Chant and McMurtry,
1994: 265.

Washington specimens closely match the descrip-
tions in Chant et al. (1974) and Schuster and Pritchard
(1963). Chant et al. (1974) noted the absence of ventri-
anal shield pores but a pair of ventrianal shield pores was
noted by Chant and Yoshida-Shaul (1984a). The speci-
men described in Schuster and Pritchard (from the Olym-
pic Pennisula, WA) and the specimens in this study have
a pair of small pores on the ventrianal shield mediad of
Ivs,

Dorsal shield setae: j1 23,33 25, j4 18,517, j6 22,
J226,J512,22 23,23 27,74 26, 25 17, Z1 absent, Z4 34,
25 47, s4 31, s6 30, S2 and S4 absent, S5 22, 3 29, R1
32. Ventral setae: JV1 14, JV2 14,JV3 15,JV5 34, ZV1
20, ZV2 16, ZV3 13. Leg macrosetae: SgelV 17, StIV
17, StalV 37. Shield measurements: dorsal length 362,
dorsal width at s4 192, ventrianal length 106, ventrianal
width at anus 77, ventnianal width at ZV2 77, sternal
length (St1-St3) 67, sternal width (St2-St2) 62. Dorsal
shield reticulated throughout, but less so medially be-
tween j5 and j6, lightly sclerotized. Chelicerae with 4
denticles on fixed digit, no denticles on movable digit.
Fixed digit length 29, movable digit length 25. Sper-
mathecal calyx tubular, tapering slightly, length 11,
atrium distinct, nodular, 2.

This was the most commonly collected species in
western Washington. It was found on both natural and
agncultural hosts, including Acer macrophyllum, Alnus
rubra, ferns, Holodiscus discolor, huckleberry, Pinus con-
torta, Pseudotsuga menziesii, raspberry, wild rose, Rubus
discolor, Rubus spectabilis, Sambucus racemosa, Thuja
plicata and Tsuga heterophylla.

Anderson et al. (1958) found M. arboreus to be
common in central and eastern British Columbia, but rare
in the western region. He collected it from both deciduous
and coniferous trees. It 1s also common on many hosts
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throughout California (Schuster and Pritchard, 1963,
McMurtry et al., 1971), and Oregon (AliNiazee, 1974,
Hadam et al., 1986).

Metaseiulus citri (Garman and McGregor)

Typhlodromus citri Garman and McGregor, 1956: 8.

Typhloseiopsis citri (Garman and McGregor); Schuster
and Pritchard, 1963: 210-213.

Typhlodromus citri Garman and McGregor, Mahr and
McMurtry, 1979: 155-161.

Typhlodromus citri Garman and McGregor, Chant and
Yoshida-Shaul, 1984a: 286-287.

Metaseiulus citri (Garman and McGregor); Chant and
McMurtry, 1994: 265.

The absence of ZV3 on the integument surrounding
the ventrianal plate, leaving only ZV1 and JVS, is the
main distinguishing feature of this species (Chant and
Yoshida-Shaul, 1984a; Schuster and Pritchard, 1963).
Setal measurements of the Washington specimens are in-
termediate between those reported for M. citri and M. pini
in Chant and Yoshida-Shaul (1984a), except that StalV
matches that of M. citri.

Dorsal shield setae: j1 23,13 20, j4 14, j5 14,16 17,
J219,7J510,22 18,23 22,24 21,25 14, 24 26,75 37, s4
22, s6 23, 85 16, r3 24, R1 26. Ventral setae: JV1 19,
JV2 19, JV5 37, ZV1 22, ZV2 18. Leg macrosetae:
StalV 53. Shield measurements: dorsal length 425, dor-
sal width at s4 206, ventrianal length 108, ventrianal width
at anus 77, ventrianal width at ZV2 80, stemal length
(St1-St3) 70, sternal width (St2-St2) 60. Dorsal shield
lightly reticulated, hightly sclerotized. Chelicerae with 3
denticles on fixed digit, none on movable digit. Fixed
digit length 41, movable digit length 30. Spermathecal
calyx tubular, length 17, atrium nodular, 2.

Metaseiulus citri was found in Washington only on
Blakely Island in the San Juan archepelago, and only at
one collection site on a relatively dry and exposed summit
at 1000” above sea level. Host plants were mostly coni-
fers, but 1t was also collected on a wild rose bush.

According to Chant and Yoshida-Shaul (1984), this
species has been collected throughout Canada, and
Alaska, and from the western United States. McMurty ez
al. (1971) found it on citrus and native hosts in southern
California. It apparently has not been collected pre-
viously from Washington State, though its occurrence
there was expected based on the other records.

Metaseiulus pini (Chant)

Typhlodromus pini Chant, 1955: 501-502.

Typhlodromus pini Chant, Chant et al., 1974: 1270-1272.

Typhlodromus pini Chant, Mahr, 1979: 217-219.

Typhlodromus pini Chant; Chant and Yoshida-Shaul,
1984a: 283, 285.

Metaseiulus pini (Chant), Chant and McMurtry, 1994:
265.

The short setae and a distinctive indentation of the
dorsal shield just mediad of S5 clearly distinguish this
mite from other Washington Metaseiulus. The measure-
ments of the Washington specimens are very close to
those in Chant et al. (1974) and Chant and Yoshida-Shaul
(1984a).

Dorsal shield setae: j1 19, )3 18,4 15,j5 13, j6 15,
J217,J511,22 14,23 17,74 17,25 13, 24 24, 75 31, s4
19, s6 19, S5 17, r3 20, R1 22. Ventral setae: JV1 14,
JV214,JV3 18,1V526,7ZV1 18, ZV2 15, ZV3 12. Leg
macrosetae: StalV 34. Shield measurements: dorsal
length 372, dorsal width at s4 192, ventrianal length 113,
ventrianal width at anus 76, ventrianal width at ZV2 80,
sternal length (St1-St3) 72, sternal width (St2-St2) 60.
Dorsal shield lightly reticulated, lightly sclerotized.
Chelicerae with 2 small denticles on fixed digit, none on
movable digit. Fixed digit length 34, movable digit length
31. Spermathecal calyx tubular, length 10, atrium nodu-
lar, 2.

Metaseiulus pini was collected throughout the west-
ern region of the state on a variety of coniferous hosts
(Pinus contorta, Pseudostuga menziesii, Tsuga hetero-
phylla) as well as nonconifers (Acer macrophyllum, Alnus
rubra, Gaultheria shallon, Rubus discolor, fern, sedge,
and commercial raspberries).

Confirmed specimens have previously been col-
lected in Canada, Montana, and California. (Chant and
Yoshida-Shaul, 1984a). Its expected occurrence in Wash-
ington is demonstrated by this study.

Subfamily AMBLYSEIINAE
Kampimodromus aberrans (Oudemans)

Typhlodromus aberrans Oudemans, 1930a: 48-49.

Kampimodromus aberrans (Oudemans); Nesbitt, 1951:
53.

Typhlodromus aberrans Oudemans; Chant, 1959: 101.

Amblyseius aberrans (Oudemans), Chant and Hansell,
1971: 722.

Kampimodromus aberrans (Oudemans), Ragusa and Tso-
lakis, 1994: 312, 314-315.

The unusual setal pattern, setal lengths and morphol-
ogy, and shield morphology are very similar to the de-
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scription of K. aberrans in Chant and Hansell (1971).
Dorsal setae S4 are absent, and dorsal setae near the shield
margin are distinctly serrate.

Dorsal shield setae: j1 22, j3 24, j4 18,5 17, j6 19,
J224,057,22 26,74 38,2517, Z1 23, 74 43, 75 54, s4
43, 82 50, S5 22, 13 41, R1 29. Ventral setae: JV1 18,
JV214,JV4 10,JV532,ZV1 17, ZV2 19, ZV3 12. Leg
macrosetae: StalV 24.  Shield measurements: dorsal
length 294, dorsal width at s4 178, ventrianal length 104,
ventrianal width at anus 53, ventrianal width at ZV2 51,
sternal length (St1-St3) 60, sternal width (St2-St2) 58.
Dorsal shield moderately reticulated, less so marginally,
moderately sclerotized. Chelicerae with 2-4 small subapi-
cal denticles on fixed digit, none on movable digit. Fixed
digit length 26, movable digit length 23. Spermathecal
calyx very shallow, cuplike, length 1, atrium indistinct,
but with major duct clearly discernable.

This species was rare in western Washington, col-
lected from Rubus spp. and Tsuga heterophylla.

Anderson et al. (1958) collected K. aberrans in Brit-
ish Columbia hazel, noting that it was rare. Chant and
Hansell (1971) also reported it from hazel in British Co-
lumbia and Ontario, and stated that hazel is the preferred
host plant in England. Hadam et af. (1986) also reported
it from the Willamette Valley in western Oregon.

Euseius finlandicus (Oudemans)

Seiulus finlandicus Oudemans, 1915: 183-184.

Amblyseius finlandicus (Oudemans); Chant and Hansell,
1971: 706.

Euseius finlandicus (Oudemans); Lehman, 1982: 223.

Seiulus finlandicus Oudemans, Yoshida-Shaul and Chant,
1995: 5-8.

Setal measurements are nearly identical to those re-
ported in the redescription of type specimens published by
Yoshida-Shaul and Chant (1995). They are also quite
close to those given for E. finlandicus collected in Canada
(Chant and Hansell 1971), and much further from those
of other Euseius species known from western N. America
(E. hibisci (Chant), E. tularensis Congdon, and E. quetzali
McMurtry). The peritreme is characteristically short, ex-
tending to the level of z2.

Dorsal shield setae: j1 30, )3 25,j4 17,35 15,6 17,
J2 18,157, 22 25,24 30,25 14, Z1 18, 24 20, Z5 49, s4
38, S2 24, 84 20, S5 25,13 20, R1 14. Ventral setae: JV1
26,JV2 24, IV4 17, IV5 36, ZV1 23, ZV2 22, ZV3 14.
Leg macrosetae: Sgell 23, Sgelll 26, SgelV 26, StilV 34,
StalV 55. Shield measurements: dorsal length 362, dor-
sal width at s4 235, ventrianal length 115, ventrianal width
at anus 75, ventrianal at ZV2 58, sternal length (St1-St3)
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65 sternal width (St2-St2) 72. Dorsal shield with very
light reticulation, except smooth anteromedially, lightly
sclerotized. Chelicerae with 3 subapical denticles on fixed
digit, none visible on movable digit. Fixed digit length
26, movable digit length 24. Spermathecal calyx conical,
atrium tubular.

This species was collected from only two sites,
within 20 km of each other, in northwestern Washington.
One site was mixed woody vegetation adjacent to a com-
mercial raspberry field, and the other was Acer macro-
phyllum in a wooded area. Interestingly, it was never
collected from raspberry nor from Rubus discolor. The
range of substrate and climatic conditions tolerated by E.
Sfinlandicus in western Washington appears to be much
narrower than those implied by the reported collections
globally.

This species has a cosmopolitan distribution
(Moraes et al., 1986), including North and South America
from Argentina to Canada; Europe and Asia from Finland
to Greece, England to Japan, and south to India and Indo-
nesia. It has been collected from both orchards and native
trees (Specht, 1968; Chant and Hansell, 1971; Tuovinen,
1994). However, localized speciation and slight morpho-
logical differences separating sibling species have been
documented for other species in this genus (Congdon and
McMurtry, 1985; McMurtry et al., 1985). It is probable
therefore that some of these records represent other, pos-
sibly undescribed species, and that E. finlandicus has a
more limited distribution. The California records (Cun-
liffe and Baker, 1953; Fleschner and Ricker, 1954) are not
E. finlandicus, as demonstrated by extensive studies of the
California phytoseiid fauna showing that E. finlandicus is
not among the several common California Fuseius species
(Schuster and Pritchard, 1963; McMurtry et al, 1971,
Congdon and McMurtry, 1985, 1986). It has not been
collected previously in Washington State (Hantsbarger
and O’Neill, 1954; Burrell and McCormick, 1964).

Proprioseiopsis lindquisti (Schuster and Pritchard)

Amblyseius lindquisti Schuster and Pritchard, 1963: 246-
247.

Amblyseius lindguisti Schuster and Pritchard; Athias-Hen-
riot, 1966: 181.

Proprioseiopsis  lindquisti (Schuster and Pritchard);
Moraes et al., 1986: 117.

The setal measurements of the Washington speci-
men are very similar to 4. lindquisti in Schuster and
Pritchard (1963). The sternal shield morphology is also
similar to A. lindquisti except that several distinctive pores
observed in the Washington specimen are neither shown
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Figs. 89. A krantzi (female) - 8. ventrianal shield, 9. spermatheca; Figs.10-12. 4. graminis (female) - 10. dorsal
shield, 11. ventrianal shield, 12. spermatheca; Figs. 13-14. A. nicola (female) - 13. ventrianal shield, 14. spermatheca
(Scale bar: dorsal shield 100 um, ventrianal shields 60 ym, spermathecae 30 ym).
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in the figure nor mentioned in the text of Schuster and
Pritchard (1963). The morphology of these pores is simi-
lar to those of P. borealis (Chant and Hansell, 1971). In
his drawing of P. borealis, Chant shows slit-like pores just
anterior to Stl and St3. The Washington specimen also
has slit-like pores in these locations. It has another pair of
similar pores on the anterior edge of the dorsal shield
anterior and laterad to jl1. Setal measurements of the
Washington specimen, however, do not closely match
those of P. borealis.

Dorsal shield setae: j1 37,33 60, j4 3,)54,16 7, ]2
absent, J5 12,72 34,24 17,254, 21 7,724 132, 25 192,
s4 108, S2 10, S4 10, S5 17,13 24, R1 11. Ventral setae:
IV127,JV2 26,1V4 15, JV5 89, ZV1 23, ZV2 24, ZV3
13. Leg macrosetae: Sgell 29, Sgelll 37, SgelV 91, StilV
70, StalV 83. Shield measurements: dorsal length 405,
dorsal width at s4 264, ventrianal length 132, ventrianal
width at anus 91, ventrianal width at ZV2 126, sternal
length (St1-St3) 72, stemal width (St2-St2) 80. Dorsal
shield with a marginal band somewhat less smooth than
mnner area, a fold or furrow separating them, moderately
sclerotized. Chelicerac with a compact subapical row of
small denticles on fixed digit, 1 small subapical denticle
on movable digit. Fixed digit length 37, movable digit
length 31. Spermathecal calyx saccular, distally flared,
length 12, atrium small, bifurcate.

The single western Washington specimen was col-
lected with a Berlese funnel in a sample of grass and litter.
Previously, this species has been collected only in south-
ern California on strawberry and in hay.

Proprioseiopsis okanagensis (Chant)

Typhlodromus okanagensis Chant, 1957: 293,

Amblyseius okanagensis (Chant); Specht, 1968: 680.

Amblyseius okanagensis (Chant); Chant and Hansell,
1971: 711-712.

Proprioseiopsis okanagensis (Chant), Karg, 1982: 196.

Proprioseiopsis okanagensis (Chant), Moraes et al., 1986:
120.

Setal measurements and dorsal shield pores match
the redescription in Chant and Hansell (1971) very
closely.

Dorsal shield setae: j1 29,13 48,4 6,5 8,16 14, J2
absent, J5 11, z2 35,24 62,257, 721 23, Z4 82, 25 108,
s4 82, S2 43, S4 17, S5 17, r3 36, R1 22. Ventral setae:
JV124,JV2 27, V4 17,IV5 58,2V 24,2V2 23, ZV3
13. Leg macrosetae: Sgell 29, Sgelll 29, SgelV 54, StilV
48, StalV 72. Shield measurements: dorsal length 441,
dorsal width at s4 274, ventrianal length 150, ventrianal
width at anus 96, ventrianal width at ZV2 149, sternal
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length (St1-St3) 72, sternal width (St2-St2) 80. Dorsal
shield with a marginal band somewhat less smooth than
inner area, a fold or furrow separating them, moderately
sclerotized. Chelicerae with 2 small medial and 1 larger
subapical denticles on fixed digit, 1 small denticle on
movable digit. Fixed digit length 34, movable digit length
29. Spermathecal calyx saccular, flared terminally, length
14, atrium tubular, length 3.

Proprioseiopsis okanagensis was uncommon is this
study, collected at two locations from Rubus discolor and
a mixture of clover and buttercups. Chant and Hansell
(1971) also mentioned the relative rarity of this species.
However, Anderson et al. (1958) found that it was com-
mon 1n the fruit-growing area of British Columbia. It has
also been collected in northern New Jersey (Specht 1968).

Proprioseiopsis antonellii n. sp.

(Figs. 5-7)

This species is readily distinguished from P. asetus,
the closest species described from California by Schuster
and Pritchard (1963) by the lengths of setae Z4, Z5, s4,
and 13 all of which are longer in P. antonellii by at least
20 pm. It is also substantially different from P. borealis,
described from Canada by Chant and Hansell (1971) in
the lengths of Z4 and Z5, which are both at least 40 ym
shorter in P. antonellii, and r3, and R1 which are longer.
Unlike some species of Proprioseiopsis, P. antonellii
lacks a clearly distinguishable ectal strip on the peritremal
shield extending from the stigma to or along the exopodal
shield. Rather, an incomplete suture is present posterior
to the stigma, and not reaching the end of the peritremal
shield. The ventnanal shield is also larger in P. antonellii
than in either of these related species.

Dorsal shield setae: j1 22 (The condition in the holo-
type appears to be abberant: there is a pore where one of
the j1 setae would be expected and a small seta just pos-
terior and slightly medial to the pore. See Fig. 5. This seta
is here treated as jl1.), j3 39, j4 10, j5 8, j6 10, J2 absent,
J513,2227,24 14,2517, 21 20, 24 94,75 94,54 77, S2
22, 84 19, 85 20, r3 31, R1 46. Ventral setae; JV1 30,
IV234,JV4 18,JV560,ZV1 25, ZV2 38,ZV3 19. Leg
macrosetae: Sgell 22, Sgelll 27, SgelV 54, StilV 43,
StalV 80. Shield measurements: dorsal length 415, dorsal
width at s4 290, ventrianal length 154, ventrianal width at
anus 82, ventrianal width at ZV2 149, sternal length (St1-
St3) 67, sternal width (St2-St2) 74. Dorsal shield with
distinctive posterior reticulation, medially in the form of
complex “puzzle pieces,” moderately sclerotized.
Chelicerae with 3 medial and 1 subapical denticles on
fixed digit, 1 medial denticle on movable digit. Fixed
digit length 36, movable digit length 31. Spermathecal
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calyx saccular, flared distally, length 16, atrium short,
slightly bifurcate, length 3.

The single holotype specimen was collected from
commercial raspberry in southwestern Washington. It is
deposited in the Department of Systematic Biology, Sec-
tion of Entomology, National Museum of Natural History.

This species is named for Dr. Arthur Antonelli, re-
search colleague and extension entomologist, Washington
State University, Puyallup Research and Extension Cen-
ter.

Amblyseius krantzi (Chant)
(Figs. 8-9)

Typhlodromus (Amblyseius) berlesei Chant, 1957: 292-
293.

Typhlodromus (Amblyseius) krantzi, nom. nov. Chant;
Chant, 1959: 83.

Amblyseius krantzi (Chant); Chant and Hansell, 1971:
708-709.

Amblyseius krantzi is distinctive in the absence of
ZV3, the form of the spermatheca, and the pattern of
dorsal shield setal lengths.

Dorsal shield setae: j1 25, 3 43,4 7,356,367, J2
8,J57,2210,24 12,256,711 7,24 75,75 80, s4 67, S2
10, 84 7, S5 6,13 19, R1 7. Ventral setac: JV1 23, JV2
19, JV4 14, IVS5 42, ZV1 17, ZV2 18, ZV3 absent. Leg
macrosetae: Sgel 36, Sgell 26, Sgelll 37, SgelV 70, StlV
48, StalV 62. Shield measurements: dorsal length 372,
dorsal width at s4 235, ventrianal length 118, ventrianal
width at anus 83, ventrianal width at ZV2 80, sternal
length (St1-St3) 64, stemal width (St2-St2) 63. Dorsal
shield smooth, lightly sclerotized. Chelicerae with 7 den-
ticles on fixed digit, none on movable digit. Fixed digit
length 43, movable digit length 32. Spermathecal calyx
cup-shaped, length 6, atrium distinct, nodular, narrowly
joined to calyx, broadly fused with major duct.

This species was found commoniy on the mainland
of northwestem Washington. The most common hosts
were maples (4cer spp.), but specimens were also col-
lected on Rubus and Sambucus. Chant & Hansell (1971)
reported that this species was commonly collected on a
variety of shrubs and trees throughout western and central
Canada.

Amblyseius graminis Chant
(Figs. 10-12)

Amblyseius graminis Chant, 1956: 34-36.

Typhlodromus (Amblyseius) collyerae Chant, 1959: 87.

Typhlodromus (Amblyseius) graminus (Chant), Chant,
1959: 89.

Typhlodromus herbarius Wainstein, 1960: 687-688.
Typhlodromus exiguus Hirschmann, 1962: 10
Amblyseius graminis Chant; Athias-Henriot, 1966: 181.

Setal measurements match those given for A.
graminis Chant (1956), T. collyerae Chant (1959) and 7.
herbarius Wainstein (1960). These observations support
the conclusion of Athias-Henriot (1966) that these are
synonymous. Athias-Henriot (1966) also thought T.
exiguus (Hirschman, 1962) was a junior synonym of Am-
blyseius graminis.

Dorsal shield setae: j1 25, j3 36, j4 13,35 11, j6 11,
J213,J5 10,22 30, z4 36, z5 8, Z1 14, 74 66, 75 81, s4
56,82 41,84 17,8512,r336,R1 37. Ventral setae: JV1
29, JV2 29, JV4 14, JVS 61, ZV1 30, ZV2 26, ZV3 14.
Leg macrosetae: Sgell 24, Sgelll 22, SgelV 44, StilV 37,
StalV 70. Shield measurements: dorsal length 353, dorsal
width at s4 192, ventrianal length 110, ventrianal width at
anus 72, ventrianal width at ZV2 104, sternal length (St1-
St3) 62, sternal width (St2-St2) 63. Dorsal shield with
light reticluation limited to anterolateral and posterome-
dial (posterior to J2) areas, moderately sclerotized.
Chelicerae with 2 small medial and 1 subapical denticles
on fixed digit, none on movable digit. Fixed digit length
37, movable digit length 31. Spermathecal calyx saccular
with distinct medial constriction, length 19, atrium short,
but major duct, length 11, wide and thick-walled where it
jomns atrium.

This species was collected from several different
locations and from a variety of habitats including Rubus
discolor, grass, and weeds. It was not collected from any
trees nor in commercial raspberries.

Amblyseius graminis and its three junior synonyms
have previously been collected only from western and
eastern Europe. The Washington specimens represent the
first Nearctic record.

Amblyseius newelli (Chant)

Typhlodromus newelli Chant, 1960: 135.
Amblyseius newelli (Chant); Schuster and Pritchard, 1963:
252-253.

The pattern of dorsal shield setal lengths in this
species is distinctive. Setae j3, s4, S2, Z4, Z5 and JV5
are long, while j4, j5, j6, J2, z5, and Z1 are very short.

Dorsal shield setae: j1 41, j3 67, j4 11, j5 8, j6 12,
J212,J513,2246,24 50,259,7217,74 130,75 138, s4
96, S2 101, S4 22, S5 23, 13 22, R1 22. Ventral setae:
JV119,JV222,3V426,IV5101,2V1 23, ZV2 24, ZV3
17. Leg macrosetae: Sgel 29, Sgell 43, Sgelll 37, SgelV
77, StV 100, StalV 77. Shield measurements: dorsal
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length 441, dorsal width at s4 264, ventrianal length 146,
ventrianal width at anus 95, ventrianal width at ZV2 113,
sternal length (St1-St3) 74, sternal width (St2-St2) 72.
Dorsal shield mostly smooth, with fine longitudinal stria-
tions near anterior margins, moderately sclerotized.
Chelicerae with 6-10 minute denticles on fixed digit, none
on movable digit. Fixed digit length 46, movable digit
length 41. Spermathecal calyx bell-shaped, edges slightly
recurved, length 14, atrium small and indistinctly joined
to major duct.

The one Washington specimen was collected from
Gaultheria shallon on Blakely Island. It has not pre-
viously been reported outside California, where 1t was
found on Magnolia, Pinus spp., and litter.

Amblyseius masseei (Nesbitt)

Typhlodromus masseei Nesbitt, 1951: 27-28.
Amblyseius masseei (Nesbitt); Chant and Hansell, 1971:
717.

Washington specimens are very similar in every re-
spect to the redescription provided by Chant and Hansell
(1971). No similar species was listed in Schuster and
Pritchard (1963).

Dorsal shield setae: j1 43, j3 65, j4 17, j5 14, 16 19,
J2 22,35 14, 22 44, z4 50, z5 13, Z1 22, 74 80, Z5 120,
s4 75, 82 67, S4 43, S5 37, r3 34, R1 31. Ventral setae:
JV127,1V2 34, 1V4 29, JVS5 65, ZV1 29, ZV2 30, ZV3
24. Leg macrosetae: Sgel 38, Sgell 41, Sgelll 48, SgelV
69, StiIV 65, StalV 65. Shield measurements: dorsal
length 525, dorsal width at s4 300, ventrianal length 178,
ventrianal width at anus 104, ventrianal width at ZV2 124,
sternal length (St1-St3) 91, sternal width (St2-St2} 99.
Dorsal shield smooth, moderately sclerotized. Chelicerae
with 7 denticles on fixed digit, none on movable digit.
Fixed digit length 48, movable digit length 48. Sper-
mathecal calyx bell-shaped, length 13, atrium indistinct
from prominent major duct.

In Washington, this species was collected at one
location from Rubus discolor. Anderson et al. (1958)
reported that it was rare in British Columbia where it was
found on red currant and thimbleberry.

Amblyseius andersoni (Chant)

Typhlodromus andersoni Chant, 1957: 296.

Amblyseiopsis potentillae Garman, 1958: 76-77.

Amblyseius andersoni (Chant); Chant and Hansell, 1971:
715.

Amblyseius andersoni (Chant); Chant and Yoshida-Shaul,
1990: 5-12.
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Amblyseius andersoni (Chant); Messing and Croft, 1991:
270-275.

Washington specimens matched previous descrip-
tions very closely. Setal lengths, morphology of the sper-
matheca, and distinctive ventrianal pores all were typical
for this well-studied species.

Dorsal shield setae: j1 30, j3 49,74 8,j57,16 9, 12
9,J510,22 13,24 19,256, 21 10, 24 73, 75 140, s4 74,
S222,8411,S859,r3 23,R1 16. Ventral setac: JV1 21,
JV222,JV413,IV573,ZV1 21, ZV2 18, ZV3 12. Leg
macrosetae: Sgel 27, Sgell 31, Sgelll 37, SgelV 65, Sulv
54, StalV 76. Shield measurements: dorsal length 369,
dorsal width at s4 202, ventrianal length 127, ventrianal
width at anus 88, ventrianal width at ZV2 90, sternal
length (St1-St3) 64, sternal width (St2-St2) 72. Dorsal
shield smooth, lightly sclerotized. Chelicerae with 7 den-
ticles on fixed digit, 1 subapical denticle on movable digit.
Fixed digit length 37, movable digit length 31. Sper-
mathecal calyx cup-shaped, slightly flared distally, length
14, atrium minute, tubular.

Amblyseius andersoni was one of the most fre-
quently collected phytoseiids in western Washington,
common throughout the region, except at the San Juan
Islands sites. These sites are considerably drier than
mainland western Washington, and the absence of 4. an-
dersoni there confirmed the assessment by Messing and
Croft (1991) that this species is adapted to humid environ-
ments.

The host plant range was broad, as observed pre-
viously for this species. It was found on deciduous trees
and shrubs (Acer circinatum, Acer macrophyllum, Rubus
discolor, and commercial raspberries), and conifers
(Tsuga heterophylia). Only one specimen was collected
from low-lying vegetation. It was collected very infre-
quently in commercial raspberry fields that received in-
secticide applications, but was more common in mini-
mally sprayed and “organic” fields.

Amblyseius andersoni 1s common in some agricul-
tural ecosystems. Strong and Croft (1993), in studies of
spider mites and phytoseiids in westem Oregon hops,
found A. andersoni almost exclusively in unsprayed hops
that had escaped into unmaintained areas, and particularly
in a humid site near a river. Croft (1994) also found that
A. andersoni was abundant in unsprayed habitats in a
study of the predatory mite complex in apples. In spite of
its poor adaptation to pesticide-treated commercial agri-
culture, 4. andersoni is a common and widely distributed
species. Lehman (1982) collected it from 91 plant spe-
cies, including 42 conifers, in Pennsylvania. Hadam et al.
(1986) collected it from a variety of orchards, vineyards,
berries, and Christmas trees in Oregon. Anderson et al.
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Figs. 15-16. A. isuki (female) - 15. ventrianal shield, 16. spermatheca; Figs. 17-19. A. crowleyi n. sp. (female)
- 17. dorsal shield, 18. ventrianal shield, 19. spermatheca; Figs. 20-21. N. aurescens (female) - 20. ventrianal shield, 21.
spermatheca (Scale bar: dorsal shield 100 gm, ventrianal shields 60 zm, spermathecae 30 gm).
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(1958) found that it was rare in British Columbia, col-
lected only in the western region on apple, prune, alder,
and Rubus parviflorus.

Life history, reproductive biology, and feeding hab-
its of A. andersoni have been well documented in labora-
tory studies (Sabelis,1981; Amano and Chant, 1977, 1978;
Schausberger and Croft, 1999; Croft et al., 1995; Zhang
and Sanderson, 1993, 1997, McMurtry and Rodriguez,
1987). It is widely regarded as a polyphagous predator,
feeding facultatively on a range of phytophagous mites
but capable of surviving at low prey densities by feeding
on pollen.

Amblyseius nicola Chant and Hansell
(Figs. 13-14)

Amblyseius nicola Chant and Hansell, 1971: 714,

The specimens collected in Washington match
Chant and Hansell’s (1971) description very closely. The
placement of the ventrianal pores directly posteriad and
very close to setae JV3 in this species is distinctive (Fig.
13).

Dorsal shield setae: j1 34, j3 59,4 7,156, 16 6, J2
7,3511,22 8,24 11,25 6, Z1 8, 24 175, 7.5 293, s4 142,
S2 10, S4 8, S5 9,3 18, R1 11. Ventral setac: JV1 28,
JV220,JV412,JV578,ZV1 23, ZV2 18, ZV3 14. Leg
macrosetae: Sgel 53, Sgell 49, Sgelll 73, SgelV 161,
StulV 125, StalV 89. Shield measurements: dorsal length
374, dorsal width at s4 290, ventrianal length 134, ventri-
anal width at anus 112, ventrianal width at ZV2 106,
sternal length (St1-St3) 73, sternal width (St2-St2) 77.
Dorsal shield smooth, moderately sclerotized. Chelicerae
with 6 large sharp medial and 1 small subapical denticles
on fixed digit, 1-2 small denticles distally on movable
digit. Fixed digit length 26, movable digit length 25.
Spermathecal calyx saccular and slightly flared, length 29,
atnum distinct, nearly triangular with distinct opening to
minor duct, length 3.

Amblyseius nicola was collected at several loca-
tions throughout northwestern Washington, including the
San Juan Islands. About 70% of the specimens were
collected from salal (Gaultheria shallon) a common na-
tive shrub. In this study, 94% of the phytoseiid mites
collected from this host in four different counties were A.
nicola. Other host plants were sword fern, big-leaf maple
(Acer macrophyllum), and conifers.

Amblyseius nicola was known previously only from
the type specimen collected in British Columbia on fern.
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Amblyseius isuki Chant and Hansell
(Figs. 15-16)

Amblyseius isuki Chant and Hansell, 1971: 714.

Setal measurements, shield dimensions, and other
characteristics of the Washington specimens are very
close to 4. isuki (Chant and Hansell, 1971), which Wain-
stein (1975) considered a junior synonym of A. obtusus.
Denmark and Muma (1989) considered 4. isuki and A.
obtusus separate species. The spermatheca of 4. isuki is
very distinctive.

Dorsal shield setae: j1 26, j3 38,14 5,j56,j6 7, J2
10,75 10,22 7,24 12,257, Z1 11, 74 134, Z5 274, s4
86,52 14,54 12,85 12,13 14,R1 11. Ventral setae: JV1
30, JV2 24, JV4 10, JV5 85, ZV1 14, ZV2 19, ZV3 11
Leg macrosetae: Sgel 37, Sgell 42, Sgelll 55, SgelV 115,
StiIV 96, StalV 70. Shield measurements: dorsal length
402, dorsal width at s4 240, ventrianal length 120, ventri-
anal width at anus 61, ventrianal width at ZV2 108, sternal
length (St1-St3) 65, sternal width (St2-St2) 72. Dorsal
shield smooth, well sclerotized. Chelicerae with 6 medial
and 1 subapical denticles on fixed digit, none on movable
digit. Fixed digit length 41, movable digit length 33.
Spermathecal calyx comprised of two distinct regions, a
shallow cup, length 5, and a thick tube, length 14; junction
of calyx and short atrium marked by a clear indentation at
the junction with the minor duct.

Washington State specimens were collected from
grass and weeds at the Washington State University re-
search facility in Vancouver, WA. Previous records of 4.
isuki are limited to the type specimen from gooseberry
leaves in British Columbia and another collected in Ore-
gon (McMurtry, personal communication).

Amblyseius crowleyi n. sp.
(Figs. 17-19)

This species is similar to Amblyseius schusteri
(Chant), from which it is distinguished by shorter dorsal
shield setae s4, Z4, and Z5 and shorter macrosetae on the
genua of legs I-IV and on tibia and tarsus IV. It is also
similar to Amblyseius aerialis (Muma), a primarily tropi-
cal species that has dorsal setae z2 longer than z4. The
spermatheca of A. aerialis is also proportionately nar-
rower than that of 4. crowleyi.

Dorsal shield setae: j1 30,3 44,34 7,j56,j66,J2
7,159,228,247,256,71 8,74 155,75 259, s4 102, S2
9,54 8, 85 8,13 15, R1 8 Ventral setae: JV1 23, JV2 23,
JV4 11, JV5 51, ZV1 19, ZV2 19, ZV3 11. Leg
macrosetae:  Sgel 41, Sgell 39, Sgelll 52, SgelV 112,
SuIV 86, StalV 54. Shield measurements: dorsal length
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Figs. 22-23. N. huffakeri (female) - 22. ventrianal shield, 23. spermatheca; Figs. 24-26. N. shanksi (female) -
24. dorsal shield, 25. ventrianal shield, 26. spermatheca; Figs. 27-28. N. bicaudus (female) - 27. ventrianal shield, 28.
spermatheca (Scale bar: dorsal shield 100 zm, ventrianal shields 60 xm, spermathecae 30 um).
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415, dorsal width at s4 257, ventrianal length 132, ventri-
anal width at anus 100, ventrianal width at ZV2 116,
sternal length (St1-St3) 73, sternal width (St2-St2) 73.
Dorsal shield smooth, well sclerotized. Chelicerae with
7-9 small but distinct medial denticles and one larger
subapical denticle on fixed digit, none on movable digit.
Fixed digit length 41, movable digit length 35. Sper-
mathecal calyx elongate-saccular, somewhat thick-walled,
length 23, width 5, atrium small, indistinctly joined to
major duct.

Amblyseius crowleyi was collected from Blakely Is-

land in San Juan County and from Clark and Pierce Coun-
ties in the central and southem parts of westerm Washing-
ton. It was collected from litter associated with both Gaul-
teria shallon and Pinus, and from low-growing vegetation
(i.e. grass, Trifolium). One holotype and three paratype
specimens are deposited in the Department of Systematic
Biology, Section of Entomology, National Museum of
Natural History.
) This species is named for the late Thomas B.
Crowley, Sr. and his family, whose generosity and vision
created Blakely Island Field Station where this species
was first collected.

Neoseiulus fallacis (Garman)

Iphidulus fallacis Garman, 1948: 13.

Typhlodromus (Amblyseius) fallacis (Garman), Chant,
1959: 74.

Amblyseius fallacis (Garman), Schuster and Pritchard,
1963: 257-258.

Amblyseius fallacis (Garman); Chant and Hansell, 1971:
707-708.

Neoseiulus fallacis (Garman), Muma et al., 1970: 100.

The specimens collected in this study matched the
descriptions in many previous studies. This phytoseiid is
distinguished by the uniformly long dorsal shield setae.

Dorsal shield setac: j1 26, ;3 48, j4 29, j5 27, 16 46,
J2 49,15 15,22 44,24 48,25 31, 21 51,2471, 75 85, s4
52, 82 58, S4 50, S5 42,13 46, R1 43. Ventral setae: JV1
22,JV2 14,JV4 17, JV5 58, ZV1 23, ZV2 19, ZV3 18.
Ieg macrosetae: SgelV 34, StV 42, StalV 72. Shield
measurements: ventrianal length 132, ventrianal width at
anus 96, ventrianal width at ZV2 116, sternal length (St1-
St3) 71, stemal width (St2-St2) 62. Dorsal shield reticu-
lated, lightly to moderately sclerotized. Chelicerae with
2 medial denticles and one subapical denticle on fixed
digit, none on movable digit. Fixed digit length 26, mov-
able digit length 26. Spermathecal calyx bell-shaped,
length 12, atrium minute.
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Although N. fallacis was one of the most commonly
collected species in this study, virtually all the specimens
were collected in pesticide-treated commercial raspberry
fields. The only exceptions were three specimens taken
from Rubus discolor adjacent to one of those fields.

This pattern is typical for N. fallacis. Specht (1968)
found that it was the first phytoseiid to colonize apple
trees following the cessation of insecticide applications.
It is common in orchard systems, particularly apple,
throughout North America (McMurtry, 1982) where it is
an important agent of biological control of spider mites.
In these systems, it occurs both in the ground cover
(McGroarty and Croft, 1978) and in the trees independent
of ground cover management (Nyrop et al., 1994; Stan-
vard et al., 1997). Hadam et al. (1986) found it on straw-
berries, com and apple in Oregon. It is also present in
low-growing crops such as alfalfa, sugar beets (Burrell
and McCormick, 1964), and hops (Strong and Croft,
1993).

Neoseiulus aurescens (Athias-Henriot)
(Figs. 20-21)

Amblyseius aurescens Athias-Henriot, 1961: 441.

Amblyseius aurescens Athias-Henriot, Schuster and
Pritchard, 1963: 260-262.

Neoseiulus aurescens (Athias-Henriot); Tuttle and Muma,
1973: 10.

Setal measurements, distinctive spermatheca, and
shield dimensions match closely the redescription by
Schuster and Pritchard (1963). Schuster and Pritchard
reported that ventrianal pores were usually absent in their
specimens. Washington specimens have one pair of very
small pores posteriad and mediad of JV2, and often a
darkly-pigmented area further mediad on the ventrianal
shield that in some specimens appears to be a second pair
of pores.

Dorsal shield setae: j1 15, j3 18,4 13, j5 13,36 13,
J218,J512,22 18,24 19,25 11,21 19, 24 30, 25 43, 54
27,82 24,84 26,S524,r319,R1 32. Ventral setae: JV1
19,JV2 23,IV4 19, JV536,2ZV1 22, ZV2 23, ZV3 14,
Leg macrosetae: SgelV 22, StilV 21, StalV 62. Shield
measurements: dorsal length 362, dorsal width at s4 176,
ventrianal length 113, ventrianal width at anus 76, ventri-
anal width at ZV2 104, sternal length (St1-St3) 64, sternal
width (St2-St2) 63. Dorsal shield finely reticulate
throughout, lightly to moderately sclerotized. Chelicerae
with 1 large blunt subapical denticle on fixed digit, none
on movable digit. Fixed digit length 31, movable digit
length 29. Spermathecal calyx saccular, flared distally,
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strongly tapered to a very narrow junction with atrium,
length 26, atrium large, bifurcate, length 8.

Virtually all Washington specimens were collected
from low-growing vegetation near agricultural areas.
This habitat was also reported for N. aurescens in Schuster
and Pritchard (1963). McMurtry er al. (1971) reported
collecting it from strawberry, but not from tree crops, in
southern California. Washington State appears to be the
northernmost part of the North American range of this
species, as most specimens were taken from southern
Washington, and Chant and Hansell (1971) did not collect
it in Canada.

Neoseiulus huffakeri (Schuster and Pritchard)
(Figs. 22-23)

Amblyseius huffakeri Schuster and Prtchard, 1963: 271-
272.

Neoseiulus huffakeri (Schuster and Pritchard);, Ragusa and
Athias-Henriot, 1983: 667.

The Washington specimens match N. huffakeri and
to a slightly lesser extent N. brevispinus (Kennett) (Schus-
ter and Pritchard, 1963) in many setal lengths. Setae z5,
75, s4, 82, S5 are all longer in N. brevispinus. The sper-
matheca, i1s more similar to N. brevispinus. However,
setal lengths are considered more reliable in this case, as
the angle of view can produce substantial differences in
the reported shapes of spermathecae. The ventrianal shield
is longer, and setae j1, j3, and j4 are shorter in the Wash-
mgton specimen than in either N. huffakeri or N. bre-
vispinus.

Tuttle and Muma (1973) synonymized N. huffakeri
and N. brevispinus with N. setulus (Fox). However, Ra-
gusa and Athias-Henriot (1983) recognized N. huffakeri
as distinct. The published descriptions of N. setulus are
inadequate for comparison. Furthermore, the type of N.
setulus was collected from a rat in Puerto Rico, a highly
unusual habitat for this species and phytoseiids in general
(Fox, 1947). Amblyseius salish (Chant and Hansell,
1971) also falls within the range of character states repre-
sented by N. brevispinus, N. huffakeri, and the Washing-
ton specimen. N. brevispinus, N. huffakeri, and A. salish
have all been collected from similar habitats including
sod, litter, low-growing plants, onion, weeds, and peach
bark. However, the resolution of these possible synono-
mies is beyond the scope of this report. N. huffakeri is
retained here.

Dorsal shield setae: j1 14, j3 17, 34 15, )5 14, j6 18,
J218,J511,22 19,24 18,25 17,21 22, 724 26,75 35, s4
22,8222,8420,8517,13 19,R1 17. Ventral setae: JV]
22,JV2 19, JV4 15, JV5 38, ZV1 19, ZV2 22, ZV3 14,

Leg macrosetae: StalV 48. Shield measurements: dorsal
length 392, dorsal width at s4 182, ventrianal length 137,
ventrianal width at anus 72, ventrianal width at ZV2 89,
sternal length (St1-St3) 65, sternal width (St2-St2) 70.
Dorsal shield mostly smooth, with fine longitudinal stria-
tions near anterior margins, lightly to moderately
sclerotized. Chelicerae with 4 small denticles on fixed
digit, none on movable digit. Fixed digit length 36, mov-
able digit length 31. Spermathecal calyx tubular, distally
flared, length 25, atrium broadly joined to calyx, bifurcate,
length 3.

One specimen was collected in Washington State,
from low-growing weeds near a raspberry field.

Neoseiulus shanksi n. sp.
(Figs. 24-26)

The combination of setal lengths and spermathecal
morphology distinguish this species. It is somewhat simi-
lar to N. huron Chant and Hansell, 1971, but Z4 and S4
are considerably longer and the ventrianal shield is later-
ally constricted in that species but not in N. shanksi. The
shape of the calyx and atrium and placement of pores on
the dorsal shield also differ. Dorsal and ventrianal shield
dimensions and the lengths of dorsal shield setae and leg
macrosetae also clearly distinguish N. shanksi from N.
cucumeris and N. huffakeri.

Dorsal shield setae: j1 24, j3 36, j4 22, j5 21, j6 19,
J2 14,75 11,22 36,24 29,25 19, Z1 26, 74 58, 75 61, s4
49,82 43,84 27,85 29,13 30, R1 25. Ventral setae: JV1
24, JV2 26, JV4 18, JV5 48, ZV1 22, ZV2 26, ZV3 14,
Leg macrosetae: Sgelll 19, SgelV 34, StilV 24, StalV 46.
Shield measurements: dorsal length 343, dorsal width at
s4 196, ventnianal length 110, ventrianal width at anus 58,
ventrianal width at ZV2 77, stemal length (St1-St3) 68,
sternal width (St2-St2) 63. Dorsal shield finely reticulate
throughout, lightly sclerotized. Chelicerae with 1 medial
and 1 subapical denticle on fixed digit, none on movable
digit. Fixed digit length 36, movable digit length 32.
Spermathecal calyx saccular, but with slight medial con-
striction and distally flared, length 26, atrium nodular,
small, length 2.

The holotype female was collected from Rubus dis-
color on Whidbey Island in Island County, WA. It is
deposited in the Department of Systematic Biology, Sec-
tion of Entomology, National Museum of Natural History.

This species is named for Dr. Carl H. Shanks, re-
search colleague and formerly Station Manager and Ento-
mologist at Washington State University, Vancouver Re-
search and Extension Unit.
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Table 1. Summary of western Washington State phytoseiid collections.

Host Plant or Habitat

Number of Specimens (%)

Number of Species

Commercial raspberries 1053 (42.5) 9
Rubus spp. 558 (22.5) 15
Unidentified woody vegetation 382 (15.4) 6
Acer spp. 124 (5.0) 11
Grass and forbs 114 (4.6) 12
Conifers 89 (3.6) 9
Gaultheria shallon 70 (2.8) 5
Holodiscus discolor 31 (1.3) 2
Ferns 30 (1.2) 4
Alnus rubra 12 (0.5) 3
Sambucus racemosa 11 (0.9 2
Litter 6 (0.2) 3

Neoseiulus cucumeris (Oudemans)

Typhlodromus cucumeris Oudemans, 1930a: 69-70.

Typhlodromus cucumeris Oudemans, Chant, 1959: 78.

Amblyseius cucumeris (Oudemans), Schuster and Prit-
chard, 1963: 277-279.

Amblyseius cucumeris (Oudemans), Chant and Hansell,
1971: 721.

Neoseiulus cucumeris (Oudemans); Moraes et al., 1986:
76-77.

The Washington specimens are identical to Califor-
nia specimens reported in Schuster and Pritchard (1963)
and Canada specimens in Chant and Hansell (1971).

Dorsal shield setae: j1 26, ;3 35, j4 18, j5 17, j6 22,
J2 24,15 12,22 30,24 29,25 17,71 29,74 44, 2.5 67, s4
38, S2 38, S4 38, S5 35,13 31,R1 29. Ventral setae: JV1
20, JV2 23,1V4 17, VS5 46, ZV1 19, ZV2 22, ZV3 12,
Leg macrosetae: Sgelll 22, SgelV 25, StilV 34, StalV 55.
Shield measurements: dorsal length 372, dorsal width at
s4 178, ventrianal length 120, ventrianal width at anus 85,
ventrianal width at ZV2 101, sternal length (St1-St3) 66,
sternal width (St2-St2) 64. Dorsal shield finely reticulate
throughout, lightly sclerotized. Chelicerae with 1 large
blunt denticle on fixed digit, none on movable digit.
Fixed digit length 39, movable digit length 36. Sper-
mathecal calyx saccular, length 19, atrium minute.

This species was collected in Washington from
blackberries (both cultivated and naturalized), grass, an-
nual weeds, and pine litter.

This is a widespread and well-studied species. It has
usually been collected on low-growing plants such as
strawberries McMurtry et al., 1971), violets, sugar beets,
and sage (Burrell and McComick, 1964). Recent studies

indicate the potential contributions of N. cucumeris to
biological control in several agricultural systems includ-
ing cyclamen mite in strawberry (Croft ef al., 1998), thrips
on eggplant (Castineiras ef al., 1997), and western flower
thrips in some greenhouse crops (Houten et al., 1995).

Neoseiulus bicaudus (Wainstein) n. comb.
(Figs. 27-28)

Amblyseius bicaudus Wainstein, 1962: 144, 146.

Cydnodromus comitatus DeLeon, 1962: 17.

Amblyseius scyphus Schuster and Pritchard, 1963: 274-
275.

Neoseiulus comitatus (DeLeon); Tuttle and Muma, 1973;
20.

Neoseiulus comitatus (Del.eon); Muma et al., 1970: 108.

Amblyseius bicaudus W ainstein, Wainstein, 1977: 226.

The Washington specimens match N. comitatus
{DeLeon, 1962), N. scyphus (Schuster and Pritchard,
1963) and Amblyseius micmac (Chant and Hansell, 1971).
Tuttle and Muma (1973) considered N. scyphus a junior
synonym of N. comitatus. Wainstein (1977) considered
N. comitatus a junior synonym of N. bicaudus. The setal
lengths and spermathecal morphology in all these descrip-
tions are remarkably similar. A. micmac is here consid-
ered a suspected junior synonym of N. bicaudus, but the
type material has not been studied.

Dorsal shield setae: j1 25,33 31,54 13,35 13, j6 14,
J215,1515,22 19,24 17,25 13,71 17, 24 38, 75 89, s4
32, S2 30, S4 35,S541,13 27, R1 30. Ventral setae: JV1
14, JV2 19, IV4 23, JV5 65, ZV1 22, ZV2 19, ZV3 19.
Leg macrosetae: Sgelll 23, SgelV 29, StilV 29, StalV 75.
Shield measurements: dorsal length 441, dorsal width at
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s4 202, ventrianal length 149, ventrianal width at anus 85,
ventrianal width at ZV2 125, sternal length (St1-St3) 85,
sternal width (St2-St2) 70. Dorsal shield finely reticulate
throughout, lightly to moderately sclerotized. Chelicerae
with 4 small medial denticles and one larger subapical
denticle on fixed digit, none on movable digit. Fixed digit
length 42, movable digit length 36. Spermathecal calyx
cup-shaped, length 11, atrium nodular, distinct from ca-
lyx, length 3.

The three Washington specimens were collected
from raspberry, grass, and low-growing vegetation in
southwestern Washington. The same diversity of habitats
is apparent in the review by Moraes and McMurtry
(1986).

This species has been reported from Europe and
Asia, as well as Florida (as C. comitatus), California,
Hawaii (as A. scyphus), and Nova Scotia (as A. micmac).
The present report extends the northern limit of its range
in western North America.
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