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Douglass R. Miller
and Howard L. McKenzie

Sixth Taxonomic Study of North American
Mealybugs, with Additional Species
from South America

(Homoptera: Coccoidea: Pseudococcidae)*

ABSTRACT

One new pseudococcid genus, Prorhizoecus, and 15 new species are described
and illustrated in this paper. Only three of the new species were collected in
California: Dysmicoccus polymeris, Pseudococcus beardsleyi, and Spilococcus
nototrichus. Other new North American species were collected as follows:
Trionymus strongylus, Arizona; T. idahoensis, Idaho; Cataenococcus mewi-
canus, Hypogeococcus othnius, Prorhizoecus atopoporus, Rhizoccus neostanget,
Spilococcus villanuevai, Trionymus coronus, Mexico; and Chorizococcus coni-
culus, New Mexico. Four Central and South American species are described:
Dysmicoccus brachydactylus and D. dactylus, Chile; Hypogeococcus othnius,
Costa Rica, Guatemala, Nicaragua, and Venezuela; Mammicoccus balachow-

skyi, Peru.

Revised keys to North American species are given for the genera Catacno-
coccus, Chorizococcus, Dysmicoccus, Hypogeococcus, Pseudococcus, Rhizoecus,
Spilococcus, and Trionymus. In addition, a key to the two species of Mammi-

coccus is presented.

INTRODUCTION

TuROUGH THE EFFORTS of G. F. Ferris
and H. L. McKenzie the mealybug spe-
cies of California have become relatively
well known. Although three new Cali-
fornia species are treated in this paper,
discovery of undescribed species is be-
coming increasingly difficult. Our stud-
ies have therefore taken a new direction.
With a larger number of available speci-
mens, we are now better able to under-
stand the amount of intraspecific varia-
tion that occurs. We are beginning to
formulate more comprehensive chrono-
logical and geographical distribution

patterns and host ranges. With this new
information our species concepts have
become somewhat broader.

In addition to studying California
mealybugs, we have recently turned our
attention to those of the western United
States and, to a limited extent, Mexico.

This paper includes descriptions of
one new genus, and 15 new species as
follows: three different species from Cal-
ifornia; one each from Arizona, Idaho,
and New Mexico; five different species
from Mexico; two from Chile; one from
Peru; and one with specimens from

1 Submitted for publication December 10, 1969.
2 National Science Foundation Grant No. GB-5847 to the junior author provided the funds

necessary for the completion of this paper.
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Costa Rica, Guatemala, Mexico, Nica-
ragua, and Venezuela. Revised keys are
also presented, which include one new
genus and 10 new North American spe-
cies. No keys are given for the South
American species.

Type specimens and other slides are
in the following depositories, hereafter
abbreviated as shown: British Museum
(Natural History), London (BM); Cal-
ifornia State Department of Agricul-
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ture, Sacramento (CDA) ; Instituto Na-
cional de Investigaciones Agricolas,
Chapingo, Mexico (INIA); Collection
of Coccoidea, University of California
at Davis (UCD); University of Chile,
Santiago (UCS) ; University of Hawaii
(UH); National Collection of Coc-
coidea, United States National Museum,
Washington, D.C. (USNM); Virginia
Polytechnic  Institute, Blacksburg
(VPI); Zoological Institute, Academy
of Seiences of USSR, Leningrad (ZAS).

CHANGES IN TECHNIQUE

We have made three changes in the
technique used in the five previous
studies in this series. (1) In the de-
seription of a new species, only the holo-
type is discussed under “Recognition
characters.” The illustration is based
solely on the type. Any differences in
the rest of the type series are discussed
under “Variation.” (2) The enlarge-
ments of selected leg parts presented

along the margin of each illustration
are of the dorsal leg surface only. The
ventral surface is shown on the main
drawing. (3) Discoidal and minute cir-
cular pores are no longer distinguished
as separate entities since they often in-
tergrade into each other. Therefore, we
have called them all discoidal pores,
and have indicated small or large where
necessary.

KEYS AND DESCRIPTIONS

Genus Cataenococcus Ferris

This genus, with the single species
herein described as new, and the species
recently deseribed by Williams (1969),
contains six species for North America.
To accommodate the new species, the

key presented by Ferris (1953) under
Farinococcus (which he later (1955)
discovered was distinet from the genus
Cataenococcus) should be revised as
follows:

3. Cerarii arranged in 17 or 18 distinet pairs . ........ ... it 4
“Cerarii arranged in an almost continuous band about the margins of the
body, this band broken into an indeterminable number of small groups

of conical setae

4, Dorsal multilocular disk pores present

................ olivaceus (Cockerell)”

Dorsal multilocular disk pores absent .............. .. ... .. .. . 5
5. Multilocular disk pores present on thorax ............ cualatensis (Cockerell)
Multilocular disk pores absent on thorax ..................... larat Williams

Cataenococcus mexicanus Miller
and McKenzie, new species
(Figure 1)

Suggested common name. Dense-
pored mealybug.
Collection data. Adult females on

unidentified Compositae, collected at
Apizaco, Tlaxcala, Mexico, July 16,
1967, by D. R. Miller and J. Villanueva
B

Type material. Holotype adult fe-
male (single specimen on slide), de-
posited at UCD. Two adult female para-
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Fig. 1. Cataenoccus mexicanus Miller and McKenzie, new species, collected at Apizaco,
Tlaxcala, Mexico, July 16, 1967, on unidentified Compositae.
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types and three immature paratypes on
three slides (UCD, USNM).

Gross external features. This mealy-
bug is yellowish-orange. It is lightly
dusted with a smooth, white secretion.
Unusually broad filaments were present
around entire body margin. A filamen-
tous ovisac is produced, which encloses
the adult female.

This species occurs on the roots of its
host.

Recognition characters. Adult fe-
male holotype, mounted, 2.80 mm long,
1.79 mm wide (paratypes, 1.86 to 2.30
mm long, 1.30 to 1.69 mm wide) ; body
rotund.

Dorsum with 18 pairs of ecerarii.
Anal-lobe cerarii each with 4 and 5 con-
ical setae, zero and 1 oral-collar tubular
duets, 4 or 5 large discoidal pores, large
cluster of trilocular pores, no basal scle-
rotization. Remaining cerarii each with
4 to 9 conical setae, large cluster of tri-
locular pores. Anterior cerarii tend to
have more conical setae than do those
on abdomen. Trilocular pores abundant
over surface. Multilocular disk pores
present in transverse bands on posterior
margins of abdominal segments 8
through 2, also present on posterior
margins of each thoracic segment, ab-
sent on head except in clusters near
cerarii. Within clusters and rows of
multilocular disk pores there are fre-
quently elongate, oral-collar tubular
duects. Oral-collar tubular duects with
traces of rims similar to Phenacoccus
gossypti Townsend and Cockerell.
Large-sized discoidal pores scattered
over surface, slightly smaller than tri-
locular pores. Body setae short and
conical, noticeably smaller than cerar-
ian setae.

Anal ring dorsal, removed approxi-
mately one-half diameter of ring from
abdomen apex, unusually broad, with 3
rows of pores; each of its 6 setae slightly
longer than greatest diameter of ring.

Venter with multilocular disk pores
on posterior margin of each abdominal
segment and in lateral areas on thorax,
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absent on head. Trilocular pores numer-
ous. Large-sized discoidal pores scat-
tered over surface. Oral-collar tubular
duects of two sizes: larger size present
in clusters and rows of multilocular
disk pores as on dorsum; smaller size
present in transverse-medial rows on
each abdominal segment. Body setae
unusually short.

Circulus small, oval, not divided by
intersegmental line. Legs large; hind
femora dorsally with 3 and 28 small
translucent pores (not illustrated)
(paratypes, 9 to 26); hind tibiae dor-
sally with 86 translucent pores (para-
types, 39 to 50); tarsal digitules setose,
not extending to tip of claw; claw digi-
tules weakly capitate, extending to tip
of claw; claw with denticle absent. An-
tennae 8-segmented.

Variation. The paratypes differ as
follows: one specimen with 17 pairs of
cerarii; some cerarii may possess 12
conical setae; anal ring on one speeci-
men with five pairs of setae; apical an-
tennal segment sometimes partially di-
vided into ninth segment.

Notes. The generiec placement of this
species is a problem since it may, at
times, possess only 4 cerarian setae in
each anal-lobe cerarius. Possession of
this character in McKenzie’s (1967)
key to genera would bring this species
out at Dysmicoccus rather than Catae-
nococcus. This reduced number of ce-
rarian setae also occurs in C. cualatensts
(Cockerell), another Mexican species.
Since both species possess numerous
setae in all other cerarii and since both
have the characteristic rotund body
shape, they are retained in Cataenococ-
cus.

This species is most closely related to
Cataenococcus cualatensis, but differs
from it in possessing dorsal multilocu-
lar disk pores; clusters of multilocular
disk pores which frequently surround
an oral-collar tubular duct; and two
sizes of ventral oral-collar tubular ducts
—mnone of which are found in C. cuala-
tensis.
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Genus Chorizococcus McKenzie

This genus, with the single species
herein described as new, contains 26
species for North America. To accom-

12(11). Cerarii on anal lobes only . ...

modate the new species, the key pre-
sented by MecKenzie (1967) should be
revised as follows:

Cerarii on at least last 2 or 3 abdominal segments ................. 13

A (12). Oral-collar tubular duets present on dorsomedial areas of abdomen;

occurring on grasses

......... contculus Miller and McKenzie

Oral-collar tubular ducts absent on dorsomedial areas of abdomen;

oceurring on Abronie . ......

Chorizococcus coniculus Miller
and McKenzie, new species

(Figure 2)

Suggested common name. Conical-
seta mealybug.

Collection data. Adult females on
unidentified grass (Gramineae), col-
lected in ecanyon above Alamogordo,
Otero Co., New Mexico, August 4, 1966,
by D. R. Miller.

Type material. Holotype adult fe-
male (single specimen on slide), depos-
ited at UCD. Five adult female para-
types on five slides (BM, CDA, UCD,
USNM, VPI).

Gross external features. This mealy-
bug is pink, with translucent legs. The
derm is lightly dusted with a smooth,
white bloom. No marginal filaments
were observed. A loose, filamentous ovi-
sac, produced within the grass sheath,
encloses the entire female in addition
to many yellow eggs. It is approxi-
mately twice the length of a fully ma-
ture, adult female.

This species infests the leaf sheaths
of its host.

Recognition characters. Adult fe-
male holotype, mounted, 3.90 mm long,
2.53 mm wide (paratypes, 2.81 to 4.23
mm long, 1.79 to 2.43 mm wide) ; body
elongate.

Dorsum with single pair of cerarii
(anal lobe), each with 2 conical setae, 3
or 4 auxiliary setae, small cluster of
trilocular pores, 3 or 4 discoidal pores,
and no basal sclerotization. Triloculars

................... abroniae McKenzie

extremely numerous over entire sur-
face. Multilocular disk pores in small
numbers from abdominal segment 9
through 4. Discoidal pores approxi-
mately same size as trilocular pores,
scattered over entire surface. Oral-rim
tubular ducts small, with small rim,
present in reduced numbers over sur-
face. Oral-collar tubular ducts of two
sizes: large size most abundant, present
over entire surface, most numerous on
anterior abdominal segments, least nu-
merous on head; small size uncommon,
associated with transverse rows of body
setae. Body setae slender, only slightly
shorter than ventral body setae.

Anal ring dorsal, touching apiecal
margin of abdomen, with 2 rows of con-
spicuous pores; each of its 6 setae
nearly equal in length to greatest di-
ameter of ring.

Venter with multilocular disk pores
on posterior and anterior margins of
abdominal segments 9 through 5; rows
restricted to posterior margins on seg-
ments 4 and 3, with a few such pores
scattered on thorax and head. Trilocu-
lar pores numerous. Discoidal pores
same as on dorsum, scattered over sur-
face. Oral-rim tubular duets same as
on dorsum, present in small numbers
along lateral margin of thorax. Oral-
collar tubular ducts same two sizes as
on dorsum, present on posterior and
lateral margins of abdominal segments,
restricted to lateral and sublateral areas
of thorax and head. Body setae abnor-
mally short.
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Fig. 2. Chorizococcus coniculus Miller and McKenzie, new species, collected at canyon above
Alamogordo, Otero County, New Mexico, August 4, 1966, on unidentified grass (Gramineae).
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Circulus absent. Legs moderate in
size; hind coxae abnormally expanded,
dorsally with 49 and 50 translucent
pores, ventrally with 115 to 127 (para-
types, dorsally with 124 to 154, ven-
trally with 23 to 71); tarsal digitules
capitate, extending beyond tip of claw;
claw digitules capitate, extending be-
yond tip of claw; claws with no denticle.
Antennae 8-segmented.

Variation. Paratypes remarkably
similar to holotype. Occasionally, 1 or
2 dorsal multilocular disk pores present
on medial portion of thorax.
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Notes. The generic placement of this
species is a definite problem. Although
it keys to Chorizococcus, the body form
and grass-infesting habit make it atypi-
cal for the genus.

It is most closely related to Chorizo-
coccus rostellum (Hoke), but differs in
possessing dorsal multilocular disk
pores; diseoidal pores; dorsal oral-col-
lar tubular duets of two sizes—all of
which are absent in C. rostellum. It has
no circulus, whereas C. rostellum has a
small, distinetive circulus.

Genus Dysmicoccus Ferris

This genus, with the one species
herein described as new, containg 31
species for North America. In addition,

three new species are deseribed from
South America. MeKenzie’s (1967) key
should be revised as follows:

A(11). Ventral multilocular disk pores either absent or fewer than 10 in

number

......... polymeris Miller and McKenzie

Ventral multilocular disk pores more than 20 in number . ............. 13

13(A). “Ventral multilocular disk pores distributed from posterior apical
segment of abdomen forward to thorax and head ..racemus McKenzie”

“Ventral multilocular disk pores distributed from posterior segment
of abdomen forward to segment 6 or 7, absent on thorax and head ..14”

Dysmicoccus brachydactylus Miller
and McKenzie, new species

(Figure 3)

Suggested common name. Short-dig-
itule mealybug.

Collection data. Adult females on
Taraxacum officinalis (Compositae),
collected at Caupolican, Valdivia, Chile,
January 11, 1964, by L. Duran.

Type material. Holotype adult fe-
male (single specimen on slide), depos-
ited at UCD. Two adult female para-
types on two slides (UCS, USNM).

Gross external features. No informa-
tion.

Recognition characters. Adult fe-
male holotype, mounted, 1.88 mm long,
1.45 mm wide (paratypes, 2.29 to 2.31
mm long, 1.85 to 1.91 mm wide) ; body
rotund.

Dorsum with 17 pairs of cerarii.
Anal-lobe cerarii each with 2 conical

setae, 3 auxiliary setae, cluster trilocu-
lar pores, and no basal sclerotization.
Remaining cerarii each with 1 to 6,
usually 3, conical setae, zero to 4 auxil-
iary setae, cluster trilocular pores, and
usually 1 or 2 discoidal pores. Multi-
locular disk pores absent. Dorsum with
light seattering of trilocular and dis-
coidal pores. Oral-collar tubular ducts
absent. Dorsal body setae short, except
on medial areas of abdominal segments
9, 8, and 7 where conspicuously longer
than on rest of surface.

Anal ring dorsal, situated near ab-
dominal apex, with 2 rows of pores,
outer row weakly sclerotized; each of
its 6 setae slightly longer than greatest
diameter of ring.

Venter with multilocular disk pores
present in small numbers from abdom-
inal segment 9 through 5, with one such
pore anterior to hind pair of legs. Tri-
locular and discoidal pores lightly seat-
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Fig. 3. Dysmicoccus brachydactylus Miller and McKenzie, new species, collected at Caupolican,
Valdivia, Chile, January 11, 1964, on Tarazacum officinalis (Compositae).
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tered over surface. Oral-collar tubular
ducts noticeably short, with large der-
mal orifice, present on abdominal seg-
ments 9 through 4, most numerous on
sublateral areas of segments 8, 7, and
6. Body setae conspicuously longer than
those on dorsum. Anal lobe with large,
heavily sclerotized area bearing 6 or 8
long body setae.

Circulus absent. Legs small with no
translucent pores; tarsal digitules with
acute apices not reaching tip of claw;
claws with digitules short, not extend-
ing to claw apex; claws without den-
ticle. Antennae 6-segmented. Eye small,
nearly absent, with no discoidal pores
in association.

Variation. Normally with 17 pairs of
cerarii, rarely with 16. Multilocular
disk pores on venter sometimes absent
on abdominal segment 5, rarely present
on thorax. Oral-collar tubular duets
usually absent on abdominal segment 4.

Notes. This species is closely related
to Dysmicoccus obesus (Lobdell) in
that it has multiple-seta cerarii and
dorsal, posterior abdominal segments
with a patech of elongate body setae. It
differs, however, in possessing 6-seg-
mented antennae; 16 or 17 pairs of
cerarii; and large oral-collar tubular
duets, in contrast to D. obesus, which
has 8-segmented antennae; 12 or 13
pairs of cerarii; and small tubular
ducts.

This species is also closely related to
Dysmicoccus lasit (Cockerell), but has
bispinose cerarii only, in contrast to the
multiple-seta cerarii of D. brachydacty-
lus.

Dysmicoccus dactylus Miller and
McKenzie, new species
(Figure 4)

Suggested common name. Digitule
mealybug.

Collection data. Adult females on un-
identified plant, collected at “Quebrada
Lo Rojas” (Quebrada Las Rosas?), La
Cruz, Chile, March 15 and April 21,
1961, by L. M. Smith.
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Type material. Holotype adult fe-
male (single specimen on slide), depos-
ited at UCD. One adult female para-
type (UCS).

Gross external features. No infor-
mation.

Recognition characters. Adult fe-
male holotype, mounted, 1.68 mm long,
0.82 mm wide (paratype, 1.36 mm long,
0.61 mm wide) ; body elongate.

Dorsum with 6 or 7 pairs of definite
cerarii on abdomen, those on thorax
with setae widely separated. Anal-lobe
cerarii each with 2 conical setae, 3 or 4
auxiliary setae, diffuse cluster of tri-
locular pores, 2 or 3 small discoidal
pores, and large, conspicuous area of
basal sclerotization. Remaining cerarii
with their setae anteriorly becoming
progressively more slender and farther
separated; these cerarii with weak clus-
ter of trilocular pores, and no area of
basal sclerotization. Multilocular disk
pores scattered in small numbers over
entire surface, most abundant on abdo-
men and posterior thorax. Dorsum
evenly beset with trilocular pores.
Small discoidal pores present in mod-
erate numbers over surface. Oral-collar
tubular ducts of one size, seattered over
surface, loosely associated with dorsal
multiloculars. Body setae slightly more
robust than normal, shorter than those
on venter; without elongate body setae
on posterior abdominal segments.

Anal ring dorsal, situated near ab-
domen apex, with 3 rows of pores, outer
row more weakly selerotized than other
two; each of its 6 setae approximately
twice as long as greatest diameter of
ring.

Venter with multilocular disk pores
on posterior and anterior margins of
abdominal segments 9 through 6, these
rows restricted to posterior margins on
segments 5 and 4, with a few such pores
on remaining abdominal segments and
lateral margins of posterior thorax.
Trilocular pores scattered over sur-
face. Small discoidal pores uncommon,
lightly distributed over surface. Oral-
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Fig. 4. Dysmicoccus dactylus Miller and McKenzie, new species, collected at “Quebrada Lo
Rojas” (Quebrada Las Rosas?), La Cruz, Chile, March 15, 1961, on unidentified plant.
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collar tubular duects of two sizes: larger
size same as on dorsum, most abundant,
present primarily on posterior margins
of abdominal segments, also along mar-
gin of thorax and head and near mouth-
parts; smaller size closely associated
with transverse rows of body setae on
most abdominal segments. Body setae
normal for genus.

Circulus absent. Legs moderate in
size; dorsal surface hind coxae with 54
and 57 minute, translucent pores, ven-
tral surface with 27 and 24 (paratype,
34 and 22 dorsally, 23 and 23 ven-
trally); hind tibiae with these struec-
tures absent; tarsal digitules capitate,
extending to tip of claw; claw digitules
with unusually bulbous apex, extend-
ing beyond tip of claw; claws with den-
ticle absent. Antennae 8-segmented.
Eyes large, with discoidal pores in
association.

Variation. Paratype differs in having
fewer dorsal multilocular disk pores,
these present on abdomen and posterior
thorax only; 2 rows of pores on anal
ring; no ventral multilocular disk pores
anterior to abdominal segment 4; an-
tennae either 7- or 8-segmented.

Notes. The generic placement of this
species is a problem. With the presence
of more than 5 pairs of cerarii, it falls
well within the present limits of Dysma-
coccus; the body form and anal-lobe
cerarii, however, suggest a possible af-
finity with Trionymus.

If included in Dysmicoccus, it seems
closest to D. timberlakei (Cockerell),
another possible Trionymus candidate.
This species differs from D. timberlaket
in possessing, at most, 10 pairs of cer-
arii, and in having no circulus; D.
timberlakei, on the other hand, has a
full complement of 17 pairs of cerarii
and a well-developed circulus.

Dysmicoccus polymeris Miller and
McKenzie, new species
(Figure 5)

Suggested common name. Multilocu-
lar mealybug.
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Collection data. Adult females on
Lithocarpus densiflora echinoides (Fag-
aceae), collected 15 mi. N. E. of Nevada
City, Nevada Co., California, July 14,
1966, by D. R. Miller.

Type material. Holotype adult fe-
male (on left side of slide; single fe-
male paratype on right), deposited at
UCD. Eight adult female paratypes
(excluding paratype on slide with holo-
type) on seven slides (excluding holo-
type slide) (BM, CDA, UCD, USNM,
VPI, ZAS).

Gross external features. This mealy-
bug is pink with translucent legs. The
derm is heavily dusted with a fluffy
white secretion. From 6 to 8 thin, mod-
erately long filaments are produced on
the caudal and lateral areas of the ab-
domen. A loose filamentous ovisac is
produced beneath and behind the body
of the female. The ostiole secretion is
light gray.

This species inhabits the roots of its
host.

Recognition characters. Adult fe-
male holotype, mounted, 3.05 mm long,
2.10 mm wide (paratypes, 1.59 to 3.39
mm long, 0.99 to 2.54 mm wide) ; body
broadly oval.

Dorsum with 12 and 13 cerarii, 8
cerarii on abdomen and 4 or 5 on an-
terior thorax and head. Anal-lobe cer-
arii each with 4 or 5 conical setae, 6
slender auxiliary setae, large cluster of
approximately 25 trilocular pores, and
unusual, partially sclerotized basal
area; next 3 cerarii each with 3 or 4
conical setae, small cluster of trilocular
pores. Trilocular and discoidal pores
scattered over surface. Multilocular
disk pores absent. Oral-collar tubular
ducts present only near anterior mar-
gin of abdominal segment 9. Body
setae slender, noticeably shorter than
those on venter, not noticeably elongate
on posterior abdominal segments.

Anal ring dorsal, situated near apical
margin of abdomen; with 2 rows of
pores, outer row inconspicuous and
lightly sclerotized; each of its 6 setae
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Fig. 5. Dysmicocous polymeris Miller and McKenzie, new species, collected 15 miles northeast
of Nevada City, Nevada County, California, July 14, 1966, on Lithocarpus densifiora echinoides
(Fagaceae).
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approximately one and one-half times
as long as greatest diameter of ring.
Venter with multilocular disk pores
absent. Trilocular pores present over
entire surface. Discoidal pores same as
on dorsum, scattered over surface.
Oral-collar tubular ducts sparsely scat-
tered over entire venter, most abundant
on abdomen where distributed segment-
ally in transverse rows near body setae.
Body setae noticeably elongate. Anal
lobes with thin, sclerotized anal bar.

Circulus large and rectangular, di-
vided and folded along intersegmental
line. Legs moderate in size; hind tibiae
dorsally with 8 and 10 inconspicuous
translucent pores (paratypes, 0 to 13);
tarsal and claw digitules capitate, ex-
tending beyond claw apex; claws with
denticle absent. Antennae 7-segmented.
Eyes normal for genus; no discoidal
pores in association.

Variation. Paratypes differ from
holotype as follows: cerarii varying in
number from 11 to 13 with 6 to 8 on
abdomen and 4 to 6 on anterior thorax
and head; cerarian setae short and con-
ical to slender and elongate; anal-lobe
cerarii each with 2 to 5 conical setae;
five out of nine paratypes possess sev-
eral distorted “multilocular disk pores”
near vulva; translucent pores on tibiae
so inconspicuous that at times not
noticeable; antennae on one paratype
6-segmented, normally 7-segmented
with segment 4 showing indication of
division.

Notes. The generic placement of this
species is a problem. The presence of
a sclerotized anal-lobe bar would place
it in the tribe Planococecini, and the
presence of cerarii with more than 2
conical setae would place it in the genus
Ferrisicoccus Ezzat and McConnell. At
present, it is difficult to know how much
weight should be placed on the char-
acter of the anal-lobe bar. Many species
of both Dysmicoccus and Pseudococcus
show a broad area of ventral anal-lobe
sclerotization, with a heavy bar passing
through it. In some instances, the pe-
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ripheral sclerotization could possibly
disappear and leave only an anal bar.

The most closely related species is
Dysmicoccus difficilis (Lobdell). Both
species have multiple-seta, anal-lobe
cerarii (D. difficilis has 2 larger conical
setae and 1 or 2 smaller ones); a re-
duced number of cerarii, many contain-
ing more than 2 conical setae; dorsum
of posterior abdominal segments with-
out elongate body setae; no dorsal oral-
collar tubular ducts or dorsal multi-
locular disk pores; and a large circulus.

They differ as follows: Dysmicoccus
polymeris either completely lacks mul-
tiloeular disk pores, or has a few aber-
rant multiloculars near the vulva; it
normally possesses from 3 to 5, nearly
equal conical setae on each anal-lobe
cerarius; the anal-lobe cerarii are only
partially sclerotized; the ventral anal
lobe has a slender, sclerotized bar; and
the antennae are 6- or 7-segmented; D.
difficilis, on the other hand, has several
ventral multilocular disk pores; 2 large
conical setae and 1 or 2 smaller setae on
each anal-lobe cerarius; completely
selerotized anal-lobe cerarii; ventral
anal lobe with broad sclerotized area;
and 8-segmented antennae.

Dysmicoccus polymerts is also similar
to D. obesus (Lobdell), but differs in
possessing no multilocular disk pores;
normally from 3 to 5 conical setae in
each anal-lobe cerarius; partially sclero-
tized anal-lobe cerarii; no elongate body
setae on dorsum of posterior abdominal
segments; ventral anal-lobe bar; and 6-
or T-segmented antennae; D. obesus,
however, has many multilocular disk
pores; 2 anal-lobe cerarian setae; com-
pletely sclerotized anal-lobe cerarii; a
patch of elongate body setae on dorsum
of segments 9 and 8; no ventral anal-
lobe selerotization; and 8-segmented
antennae.

Inclusion of this species in the
“genus” Dysmicoccus adds more weight
to Beardsley’s (1966) belief that this
group is polyphyletic and should be re-
examined and defined in a stricter
sense.
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Genus Hypogeococcus Rau

The pseudococeid genus Hypogeococ-
cus was deseribed by Rau in 1938. The
type of the genus was designated H.
barbarae Rau, by the rule of monotypy.
Ferris (1953) described a second spe-
cies, H. spinosus. A third species, found
in Costa Rica, Guatemala, Mexico, Nica-
ragua, and Venezuela, and herein de-
seribed as new, is added to this genus.

Both Ferris (1953) and MecKenzie
(1967) pointed out the possibility that
Hypogeococcus barbarae and H. spi-
nosus might not be congeneric. The dif-
ferences in the dorsal enlarged setae
and the presence or absence of trilocu-
lar pores supported this thought, but
both authors decided to leave the spe-
cies in Hypogeococcus. The addition of
a third species seems to bridge the gap

between H. barbarae and H. spinosus.
Both the new species and H. barbarae
lack dorsal enlarged setae of the same
size as those in the cerarii, and the new
species and H. spinosus both lack tri-
locular pores. It is now apparent that
all three species have many characters
in common.

Notes. This genus shows some rela-
tionship to Pedronia Green. Both ge-
nera have very large cerarian setae and
restricted numbers of sessile pores. Hy-
pogeococcus has a single circulus and
many tubular ducts, whercas Pedronia
has neither.

Hypogeococcus is also quite close to
Pandanicola Beardsley in most re-
spects, but differs in possessing no oral-
rim tubular duets.

KEY TO SPECIES OF HYPOGEOCOCCUS: ADULT FEMALES

1. Trilocular pores present somewhere on body
Trilocular pores absent .........

2(1).

Body setae on dorsum of abdomen not enlarged

othnius Miller and McKenzie

Body sctac on dorsum of abdomen enlarged, of same size as those in

cerarian arcas

Hypogeococcus othnius Miller and

McKenzie, new species
(Figure 6)

Suggested common name. Strange
mealybug.

Collection data. Type and paratype
adult females, and immature paratype
on Cattleya sp. (Orchidaceae), col-
lected at Washington, D.C., from Vene-
zuela, August 3, 1938, by L. L. Spes-
sard.

Additional paratypes were colleeted
as follows: Adult female on Schom-
burgkia undulate (Orchidaceac), col-
lected at San Franciseo, California,
from Costa Rica, January 28, 1946, by
Douglas. Adult female, one immature,
on ‘“‘orchid,” collected at San Pedro,
California, from Costa Rica, May 4,

...................... spinosus Ferris

1964, by L. R. Gillogly. Adult females
on ‘“orchid,” collected at Washington,
D.C,, from Guatemala, September 9,
1932, by D. P. Limber. Adult female
on ‘“orchid,” collected at Honolulu,
Hawaii, from Guatemala, May 14, 1934,
by L. A. Whitney. Adult female on
“orchid,” collected at Hoboken, New
Jersey, from Mexico, July 5, 1941, by
Price. Adult female on Laelia sp. (Or-
chidaceae), collected at Liaredo, Texas,
from Mexico, January 1, 1944, by E. P.
Reagan. Adult female, one immature,
on Epidendrum sp. (Orchidaceae), col-
lected at San Francisco, California,
from Mexico, August 16, 1944, by R. D.
Clemens. Adult female, one immature,
on “orchid,” collected at Liaredo, Texas,
from Mexico, September 22, 1947, by
unknown collector. Adult females on
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Fig. 6. Hypogeococcus othnius Miller and McKenzie, new species, collected in quarantine at
Washington, D. C., from Venezuela, August 3, 1938, on Cattleya sp. (Orchidaceae).
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Epidendrum sp., collected at Laredo,
Texas, from Arriago, Chiapas, Mexico,
July 13, 1950, by Cary. Adult female,
one immature, on “orchid,” collected at
San Pedro, California, from Oaxaca,
Mexico, December 6, 1965, by L. R. Gil-
logly. Adult females on “orchid,” col-
lected at San Ifrancisco, California,
from Nicaragua, July 5, 1938, by R. D.
Clemens.

Type material. Holotype adult fe-
male (on slide with three paratypes;
second specimen from left is holotype),
deposited at USNM. Twenty-one adult
female paratypes and four immature
paratypes (excluding three paratypes
on slide with holotype) on 15 slides (ex-
cluding holotype slide) (BM, CDA,
INTA, UCD, UCS, USNM, VPI).

Gross external features. No informa-
tion.

Recognition characters. Adult fe-
male holotype, mounted, 1.51 mm long,
0.94 mm wide (paratypes, from 1.24 to
2.39 mm long, 0.57 to 1.47 mm wide);
body elongate to elongate oval.

Dorsum with 6 pairs of cerarii, sixth
pair on one side reduced to 1 seta.
Anal-lobe cerarii each with 2 large
conical setae, 6 or 7 auxiliary setae, 1
or 2 multilocular disk pores, 1 small
discoidal pore, weak basal sclerotiza-
tion. Remaining cerarian setae becom-
ing progressively smaller, setae of sixth
pair approximately one-half length of
setae of anal-lobe pair; each cerarius
with 2 large, conical setae, several aux-
iliary setae, small discoidal pores, no
basal sclerotization. Trilocular pores
absent. Small discoidal pores scattered
over surface. Multilocular disk pores
present over entire surface, most abun-
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dant on abdomen. Oral-collar tubular
duets noticeably short, with large ori-
fices, present over entire abdomen and
metathorax, restricted to marginal
areas of anterior thoracie segments and
head. Body setae slender, approxi-
mately same length as those on venter.

Anal ring dorsal, touching apex of
abdomen; noticeably broad, although
with only 2 rows of pores; each of its
6 setae over twice the length of greatest
diameter of ring.

Venter with multilocular disk pores
seattered over entire surface. Trilocular
pores absent. Small discoidal pores
present in small numbers. Oral-collar
tubular duects of same type as on dor-
sum, present over abdomen, restricted
to body margin of thorax and head.
Body setae moderate in length.

Single, undivided circulus resting on
fourth-fifth intersegmental line. Legs
robust; tibiae dorsally with 61 and 59
translucent pores (paratypes, 17 to
79); tarsal and claw digitules capitate,
extending beyond tip of claw; claws
with denticle absent. Antennae 7-seg-
mented.

Variation. Although most of the
paratypes agree with the above descrip-
tion, some variation has been noted.
There may be 5 or 7 pairs of cerarii,
and more oral-collar tubular ducts; the
femur often has a few translucent
pores; the circulus may be more longi-
tudinally elongate and divided; and the
antennae may be 6-segmented.

Notes. This species is distinet from
the other members of this genus in that
it has no enlarged dorsal body setae on
the abdomen, and has very short, wide,
oral-collar tubular duects.

Genus Mammicoccus Balachowsky

The pseudococcid genus Mammicoc-
cus was described by Balachowsky in
1959. The type of the genus was desig-
nated as Mammicoccus murilloi Bala-

chowsky, a Colombian species. A second
species, found in Peru, and herein de-
seribed as new, is added to this remark-
able mealybug genus.
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KEY TO SPECIES OF MAMMICOCCUS: ADULT FEMALES
1. With 1 circulus, located on abdominal segment 4; oral-collar tubular ducts

absent on thorax and head ........

................. murilloi Balachowsky

With 3 circuli, these located on abdominal segments 3, 4, and 5; oral-collar
tubular ducts present on lateral areas, both dorsally and ventrally, of

thorax and head ................

Mammicoccus balachowskyi Miller
and McKenzie, new species

(Figure T)
Suggested common name. Bala-
chowsky mealybug.

Collection data. Adult female on
flower of unidentified plant, collected
2 mi. 8. Caraz Ancash, Peru (7,000 ft),
February (?), 1964, by O. F. Clark.

Type material. Holotype adult fe-
male (single specimen on slide), de-
posited at UCD.

Gross external features. No infor-
mation.

Recognition characters. Adult fe-
male holotype, mounted, 2.19 mm long,
1.06 mm wide; body elongate oval.

Dorsum with 16 and 17 cerarii; tend-
ency for those along thoracie margin
to disappear. Anal-lobe cerarii each
with 2 conical setae, 1 auxiliary seta,
several associated trilocular pores, no
basal sclerotization. Remaining cerarii
each with 2 conical setae, no auxiliary
setae, slight concentration of trilocular
pores; all cerarii on raised protuber-
ances. Trilocular pores scattered over
surface. Small discoidal pores in small
numbers over surface. Two multilocular
disk pores present on fifth abdominal
segment, absent elsewhere. Oral-collar
tubular ducts most abundant along
body margin, with a few such pores
present on medial and sublateral areas
of abdomen and thorax. Body setae
noticeably short, conspicuously shorter
than those on venter.

Anal ring, although illustrated as
dorsal, bent around abdominal apex,
with 2 rows of pores; each of its 6 setae
twice as long as greatest diameter of
ring.

...... balachowskyt Miller and McKenzie

Venter with multilocular disk pores
on medial region of abdomen, present
on posterior and anterior margins of
abdominal segments 9 through 7, re-
stricted to posterior margins of seg-
ments 6 and 5. Quinquelocular pores
present on midregion of abdominal seg-
ment 6 forward through prothorax, ab-
sent on posterior abdomen and head.
Triloculars scattered as on dorsum.
Small discoidal pores distributed in
small numbers over surface. Oral-
collar tubular ducts present along en-
tire body margin, on medial areas of
abdominal segments 7 through 2, and
in small numbers near legs; variable in
size but not distinctive enough to sepa-
rate. Body setae moderate in length.

Three circuli; middle circulus on ab-
dominal segment 4 quite distinetive,
with 11 protuberances; circuli on seg-
ments 5 and 3 normal, each with single
protuberance. Legs relatively large and
slender; tibiae dorsally with 46 and 57
translucent pores, scattered along en-
tire segment; tarsal digitules acute, not
reaching tip of claw; claw digitules all
broken, probably capitate; claws with
noticeable denticle on plantar surface
near tip. Antennae slender, 9-seg-
mented.

Notes. This species is closely related
to Mammicoccus murilloi Balachowsky,
but differs in that it has 3 eirculi; oral-
collar tubular ducts on anterior abdom-
inal segments, thorax, and head; ven-
tral multilocular disk pores on abdom-
inal segment 5; no quinquelocular pores
on head; and many tibial translucent
pores. M. murilloi, on the other hand,
has 1 circulus; no oral-collar tubular
ducts anterior to abdominal segment 5;
quinquelocular pores on head; and no
tibial translucent pores.



Miller and McKenzie: Sixth Taxonomic Study of Mealybugs

Fig. 7. Mammicoccus balachowskyi Miller and McKenzie, new species, collected 2 miles south
of Caraz Ancash (7,000 feet), Peru, February, 1964, on flower of unidentified plant.
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We take great pleasure in dedicating
this species to our friend and colleague,
Dr. A. Balachowsky, who not only
named the remarkable genus to which
this mealyvbug is assigned, but also
kindly sent us the type slide of Mam-
micoccus murillot so that we might com-
pare it with the new species. Dr. Bala-
chowsky has contributed much to our
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knowledge of the Coccoidea through
his excellent publications on this sub-
ject.

Dr. William H. Ewart, Entomolo-
gist, University of California, River-
side, kindly made available the slide
mount of this new pseudococeid species.
To him we extend our sincere apprecia-
tion.

Prorbizoecus Miller and McKenzie, new genus

Type of genus. Only known species
so far is Prorhizoecus atopoporus Miller
and McXKenzie, herein deseribed as new.

Recognition characters. Body form
oval, somewhat more acute posteriorly.
Two pairs of ostioles present.

Dorsum with single pair of conical
setae on each anal lobe. Surface cov-
ered with unusual type of modified oral-
rim tubular duets. Trilocular pores
present; discoidal and minute circular
pores absent.

Anal ring with 2 rows of pores and 6
setae.

Venter with multilocular disk pores
on abdomen. Trilocular pores scattered
over surface. Oral-collar tubular ducts
same type as on dorsum, present over
entire surface.

Circulus absent. Legs abnormally
small, as in Rhizoecus. Hind coxae with
a few translucent pores; such pores ab-
sent on other leg segments; claws with-
out denticle on plantar surface. An-
tennae 4-segmented, segment 2 showing
trace of two divisions (thus may vary
from 4 to 6 segments); antennae ab-
normally broad and short, as in Rhizo-
ecus.

Notes. This genus seems somewhat
related to Rhizoecus Kunckel d’'Hercu-
lais, with its small legs and characteris-
tic antennae; however, the presence of
cerarii, oral-rim tubular ducts rather
than bi- or tritubular pores, and coxal
translucent pores sets it apart from
Rhazoecus.

Prorhizoecus is also similar to Pyg-
maeococcus MecKenzie in that it has

small legs and antennae; no tri- or bi-
tubular pores; similar type oral-collar
tubular duects scattered over both sur-
faces. It differs in that it has cerarii;
oral-rim tubular duets; multilocular
disk pores; and no circulus. Pygmaeo-
coccus, on the other hand, has no ce-
rarii; tubular ducts without rims; no
multilocular disk pores; and a circulus.

Prorbizoecus atopoporus Miller
and McKenzie, new species

(Figure 8)

Suggested common name. Strange-
pored mealybug.

Collection data. Adult females on
unidentified grass (Gramineae), col-
lected 10 km. S. E. El Seco, Puebla,
Mexico, July 14, 1967, by D. R. Miller
and J. Villanueva B.

Type material. Holotype adult fe-
male (single specimen on slide), de-
posited at UCD. One adult female para-
type (USNM).

Gross external features. Body, in na-
ture, is slightly pyriform, yellow, heav-
ily covered with a white, waxy secretion.
No caudal filaments observed. A smooth
ovisac covers the entire female and is
approximately equal to the length of
a fully developed adult female.

This mealybug inhabits the roots of
its host.

Recognition characters. Adult fe-
male holotype, mounted, 1.39 mm long,
0.91 mm wide (paratype, 1.23 mm long,
0.80 mm wide); body oval, somewhat
more acute posteriorly.
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Fig. 8. Prorhizoecus atopoporus Miller and McKenzie, new species, collected 10 kilometers
southeast of El Seco, Puebla, Mexico, July 14, 1967, on unidentified grass (Gramineae).
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Dorsum with single pair of cerarii
(anal lobe), each with 2 conical setae,
3 or 4 auxiliary setae, cluster of 7 or
9 trilocular pores, and sclerotized basal
area. Trilocular pores in reduced num-
bers over surface. Discoidal pores ab-
sent. Oral-rim tubular ducts distinctive;
area farthest from derm bulbous, heav-
ily sclerotized, with rim surrounding
dermal orifice; distributed over entire
surface, least numerous on head. Dor-
sal body setae elongate, either nearly
as long as or equal to those on venter.

Anal ring dorsal, touching posterior
apex of abdomen, with 2 rows of pores;
each of its 6 setae approximately one
and one-half times as long as greatest
diameter of ring.

Venter with multilocular disk pores
present on posterior and anterior mar-
gins of abdominal segments 9 and 8§,
present on posterior margin of seg-
ments 7 and 6, one such pore on ante-
rior margin of segment 7. Trilocular
pores sparsely scattered over surface.
Discoidal pores absent except on or
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near antennae. Oral-rim tubular ducts
same as on dorsum, present over entire
surface. Bodyv setac short, equal to dor-
sal body setae on all areas except ab-
dominal segments 9 and 8, where ven-
tral setae are slightly longer.

Circulus absent. Legs small; hind
coxae dorsally with 7 and 6 translucent
pores, ventrally with 7 and 8 pores
(paratype, 8 and 9 dorsally, 9 and 13
ventrally) ; tarsal digitules capitate, not
reaching tip of claw; claw digitules
capitate, slightly longer than -claw;
claws slender, denticle absent. Antennae
4-segmented, but segment 2 showing in-
dication of two divisions. Eyes small.

Variation. The paratype agrees in
detail with the holotype. The only no-
ticeable difference is that the anterior
margin of abdominal segment 7 has 3
multilocular disk pores rather than 1.

Notes. This species is most closely
related to Pygmaeococcus morrisont
McKenzie. For comparison, see “Notes”
under Prorhizoecus.

Genus Psexudococcus Westwood

This genus, with the single species
herein described as new, contains 21
species for North America. To accom-

A. Circulus absent ...............

Circulus present

1(A).
leg

Pseudococcus beardsleyi Miller
and McKenzie, new species

(Figure 9)

Suggested common name. Beardsley
mealybug.

Collection data. Type and paratype
adult females on Arctostaphylos sub-
cordata (Ericaceae), collected on South
Ridge, west of University of California
Research Station, Santa Cruz Island,
Santa Barbara Co., California, June 18,
1967, by D. R. Miller, M. R. Benediet,
and A. S. Menke.

modate the new species the key pre-
sented by MecKenzie (1967) is revised
as follows:

“With at least a few translucent pores present on trochanter of hind
................ sorghiellus (Forbes)”

Additional paratypes were collected
as follows: Adult females on Arcto-
staphylos sp., on trail to Mt. Wilson,
Los Angeles Co., California, June 27,
1968, by J. W. Beardsley. Adult fe-
males on A. canescens, collected at In-
verness, Marin Co., California, June 23,
1968, by D. R. Miller and R. F. Denno.
Adult females on A. canescens, col-
lected at Mt. Tamalpais, Marin Co.,
California, June 12, 1968, by J. W.
Beardsley.

Type material. Holotype adult fe-
male (single specimen on slide), depos-
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Fig. 9. Pseudococcus beardsleyi Miller and McKenzie, new species, collected at Santa Cruz
Island, South Ridge, west of University of California Research Station, Santa Barbara County,
California, June 18, 1967, on Arctostaphylos subcordata (Ericaceae).
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ited at UCD. Thirty-two adult female
paratypes on 24 slides (BM, CDA,
INIA, UCS, UCD, UH, USNM, VPI,
ZAS).

Gross external features. The body
form of the adult female is oval. This
mealybug is lightly dusted with a
fluffy, white secretion which only partly
covers the red body of the adult female.
Fifteen or 16 pairs of lateral filaments
surround the body; the caudal pair is
elongate, varying from one-half to
three-quarters the length of the body;
the remaining filaments are all approxi-
mately equal except for the penultimate
pair, which is slightly longer. A fila-
mentous ovisac is produced which com-
pletely encloses the adult female and
many orangish-yellow eggs. The body
contents are red when the female is
crushed. The ostiole secretion is yellow.

This mealybug is found on the leaves
and branches of several glandular speec-
ies of Arctostaphylos.

Recognition characters. Adult fe-
male holotype, mounted, 3.06 mm long,
1.90 mm wide (paratypes, 2.18 to 3.48
mm long, 1.14 to 2.29 mm wide) ; body
oval.

Dorsum with 15 or 16 cerarii. Anal-
lobe cerarii large, each with 2 robust,
conical setae, 3 or 4 auxiliary setae, con-
spicuous ecluster of approximately 45
trilocular pores, 1 or 2 minute circular
pores, large area of heavy sclerotization.
Penultimate cerarii each with 2 conical
setae noticeably smaller than those on
anal lobes, but larger than those on
remaining cerarii, 4 or 5 auxiliary setae,
cluster of approximately 20 trilocular
pores, one small discoidal pore, small
area of sclerotization; remaining ab-
dominal and thoracic cerarii each with
2 clongate, conical setae, 2 or 3 auxiliary
setae, 9 or 10 trilocular pores, from
zero to 2 small discoidal pores, no basal
sclerotization; cerarii on abdominal seg-
ment 2 absent; ninth cerarius counting
forward from anal-lobe pair reduced,
with 2 slightly robust body setae, 1
or 2 auxiliary body setae, 4 or 5 asso-
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ciated trilocular pores, no basal scleroti-
zation; with 3 pairs of cerarii on head,
the two most anterior pairs each with
3 or 4 conical setae, 2 or 3 auxiliary
setae, 7 or 8 associated trilocular pores,
no basal sclerotization; remaining pair
on head reduced, same as reduced tho-
racic cerarii. Trilocular and small dis-
coidal pores in small numbers over sur-
face. Multilocular disk pores absent.
Oral-rim tubular ducts absent. Oral-
collar tubular ducts present over sur-
face, most abundant on medial and lat-
eral areas with bare area between. Body
setae noticeably shorter than those on
venter.

Anal ring dorsal, touching posterior
apex of abdomen, with 2 rows of pores,
outer row only slightly sclerotized; each
of its 6 setae about one and one-half
times as long as greatest diameter of
ring.

Venter with multilocular disk pores
on medial region of abdomen. These
pores present on posterior and anterior
margins of abdominal segments 9
through 6, on anterior margins of seg-
ments 5 and 4 with perhaps 1 or 2 such
pores on posterior margins, also seat-
tered over segment 3. Trilocular and
small discoidal pores same as on dorsum.
Large discoidal pores absent. Oral-rim
tubular duects present on lateral areas
of anterior abdominal segments and on
thorax near spiracles and lateral mar-
gins. Oral-collar tubular ducts of two
sizes: larger size same as on dorsum,
primarily restricted to lateral areas;
smaller size present in medial and med-
iolateral areas of abdomen and thorax,
least abundant on medial portion of
thorax, absent on head. Body setae nor-
mal for genus.

Circulus absent. Legs slender; hind
coxae with translucent pores absent;
femora dorsally with 170 and 139 pores
(paratypes, 90 to 182), absent ven-
trally; tibiae dorsally with 82 and 89
pores (paratypes, 47 to 108), absent
ventrally; tarsal and claw digitules cap-
itate, extending beyond tip of claw;
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claws with denticle absent on plantar
surface. Antennae 8-segmented. No dis-
coidal pores associated with eye.
Variation. Since this mealybug has
been collected in four different areas,
it is possible to record a moderate
amount of variation. Paratypes differ
from holotype as follows: cerarii vary
in number from 14 to 17 pairs, with 15
being most common; rarely 1 or 2 dor-
sal oral-rim tubular ducts may be pre-
sent near body margin; ventral multi-
locular disk pores variable, often more
numerous than on type, with 1 or 2
pores present on thorax near legs;
hind coxae rarely with 6 or 8 translu-
cent pores on dorsal surface; hind tro-
chanters occasionally with as many as
18 such pores; femora and tibiae of
front two pairs of legs sometimes with
10 translucent pores on dorsal surface.
Notes. This species within Pseudo-
coccus is quite distinetive for North
America in that it has no circulus. It
seems most closely related to P. diversus
McKenzie, but differs in having dorsal
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oral-collar tubular duects; 14 to 17 pairs
of cerarii; multilocular disk pores on
abdominal segments 5, 4, and 3; trans-
lucent pores on hind femora. P. diver-
sus, however, has no dorsal oral-collar
tubular duets; 9 to 12 pairs of cerarii;
no multilocular disk pores on segments
5, 4, and 3; no translucent pores on
femora.

We take great pleasure in naming
this species for our friend and ecol-
league, Dr. J. W. Beardsley, who not
only discovered this species on the Cali-
fornia mainland, but also has given us
much assistance with his broad under-
standing of the Coccoidea.

We also wish to thank Dr. Carey
Stanton for allowing us to collect on his
property on Santa Cruz Island. His
encouragement of seientific work on the
island is commendable.

Finally, thanks are due Mr. M. R.
Benedict, who has painstakingly guided
the senior author throughout the island
on several oceasions, and who first dis-
covered this peculiar mealybug.

Genus Rbizoecus Kunckel d’Herculais

This genus, with the single species
herein described as new, contains 31
species for North America. To accom-

modate the new species, the key pre-
sented by McKenzie (1967) should be
revised as follows:

A (19). Multilocular disk pores on dorsum absent or restricted to abdominal-
thoracie juncture; with 3 setae on anal-lobe sclerotization

neostanger Miller and McKenzie

Multilocular disk pores scattered over entire dorsum; with at least 5

setae on anal-lobe sclerotization
20(A). “Inner row of pores of the anal ring clouded

Rbizoecus neostangei Miller and
McKenzie, new species

(Figure 10)

Suggested common name.
Stange mealybug.

Collection data. Adult female on
Rhus (?) sp. (Anacardiaceae), col-
lected at Jalapa (Rio Cedefio), Vera
Cruz, Mexico, July 16, 1967, by D. R.
Miller and J. Villanueva B.

Type material. Holotype adult fe-

New

.............................. 20
associatus (Hambleton)”

male (single specimen on slide), deposi-
ted at UCD.

Gross external features. This mealy-
bug is lightly dusted with a smooth,
white bloom. The body is white.

It has been found on the rootlets of
its hosts.

Recognition characters. Adult fe-
male holotype, mounted, 1.89 mm long,
1.09 mm wide; body narrowly oval, with
slightly protruding anal lobes.

Dorsum without cerarii. Anal lobes
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Fig. 10. Rhizoecus neostangei Miller and McKenzie, new species, collected at Jalapa (Rio
Cedefio), Vera Cruz, Mexico, July 16, 1967, on Rhus (?) sp. (Anacardiaceae).
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each with small area of sclerotization
bearing 3 eclongate body setae and 3 or
4 trilocular pores. Multilocular disk
pores absent. Trilocular pores scattered
over surface. Tritubular pores forming
5 broken longitudinal lines (1 medially,
2 mediolaterally, 2 laterally), from
ninth abdominal segment forward
through head. Oral-collar tubular duects
absent. Body setae slender, slightly
shorter than ventral setae.

Anal ring dorsal, with inner row of
pores clouded; cach of its 6 setae ap-
proximately twice as long as greatest
diameter of ring.

Venter with multilocular disk pores
in transverse rows across abdominal
segments 9, 8 and 7, restricted to pos-
terior margin on segment 7; also present
near anterior two pairs of legs. Tri-
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locular pores scattered over entire sur-
face. Tritubular pores restricted to ab-
domen, forming 4 longitudinal lines
(2 mediolaterally, 2 laterally). Oral-
collar tubular duets absent. Body setae
relatively short, slender.

Circulus absent. Legs well developed;
tibiae and tarsi armed with a few stout
spines; tarsal digitules absent; claws
with short, setose digitules, no denticle.
Antennae 6-segmented; sixth segment
with 4 sensory setae, same size as single
sensory seta on segment 5.

Notes. This species is most closely
related to Rhizoecus stangei McKenzie,
but differs in that it has no dorsal multi-
locular disk pores. E. stangei, on the
other hand, has several dorsal multi-
locular disk pores scattered over ab-
dominal segments 8 through 6.

Genus Spilococcus Ferris

This genus, with the two species here-
in described as new, contains 24 species
for North America. To accommodate the

A(3).

spiracle and body margin ..

new species, the key presented by Me-
Kenzie (1967) should be revised as fol-
lows:

Noticeable cluster of oral-collar tubular duects on venter between anterior
...... villanueva:r Miller and McKenzie

Ventral oral-collar tubular ducts absent between anterior spiracle and

body margin

4(A). “Frontal cerarius definitely developed, with 2 to 3 conical setae set close
together . ... .. i larreae Ferris”
and

19(18). Noticeable cluster of oral-collar tubular ducts on venter between anterior
spiracle and body margin ......... ... ... el B

Ventral oral-collar tubular duets absent between anterior spiracle
and body margin ............ .. 21

B(19). Many dorsal setae noticeably more robust than remaining body setae
nototrichus Miller and McKenzie
Dorsal enlarged setae absent ............. ... i 20

20(B). “6 or 7 noticeable pairs of cerarii on abdomen ecounting forward from

anal lobes, absent on thorax and head; oral-collar tubular ducts
very lightly scattered over dorsal surface, except for segment 9
ketferi McKenzie”

Collection data. Adult females, one
immature, on Eriogonum sp. (Polygo-
naceae), collected at Newport Beach
(Back Bay), Orange Co., California,
December 21, 1964, by D. R. and J. F.
Miller.

Spilococcus nototrichus Miller and
McKenzie, new species
(Figure 11)

Suggested common name. Dorsal-
spine mealybug.
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Fig. 11. Spilococcus nototrichus Miller and McKenzie, new species, collected at Newport Beach
(Back Bay), Orange County, California, December 21, 1964, on Eriogonum sp. (Polygonaceae).
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Type material. Holotype adult fe-
male (on right side of slide; one para-
type on left), deposited at UCD.

Gross external features. This mealy-
bug is cream-colored. The derm is lightly
dusted with a smooth, white, waxy se-
cretion. The filaments were observable
only on the caudal areas.

It is found on the main roots of its
host.

Recognition characters. Adult fe-
male holotype, mounted, 1.98 mm long,
1.10 mm wide; body elongate oval.

Dorsum with 16 or 17 cerarii. Anal-
lobe cerarii each with 2 elongate conical
setae, 5 or 6 slender auxiliary setae,
cluster trilocular pores, weak area basal
sclerotization. Remaining abdominal
cerarii each with 2 or 3 elongate, con-
ical setae, and small cluster of triloe-
ular pores. Thoracic and head cerarii
each with 1 or 2 slender conical setae
and no associated trilocular pores.
Multilocular disk pores absent, Dorsum
evenly beset with trilocular pores.
Large discoidal pores present in small
numbers over dorsum. Oral-rim tubular
duects in moderate numbers over entire
surface. Oral-collar tubular duects of two
sizes: larger size forming conspicuous
clusters on lateral margins of abdomi-
nal segments 9 through 2; smaller size
rare, present near cerarii on abdominal
segments 9 through 3. Body setae no-
ticeably enlarged; although longer than
cerarian setae, approximately of same
basal diameter, shorter than ventral
body setae.

Anal ring dorsal, touching abdominal
apex, with 2 rows of pores, outer row
weakly sclerotized; each of its 6 setae
about one and one-half times as long
as greatest diameter of ring.

Venter with multilocular disk pores
present on posterior margins of abdomi-
nal segments 9 through 7, rows restrie-
ted to posterior margins on segments
6 and 5, with a few such pores on seg-
ments 4 and 3, one posterior to front
pair of legs. Trilocular pores scattered
over surface. Large discoidal pores rare,
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lightly distributed over surface. Oral-
rim tubular ducts in small numbers
along body margin, 1 or 2 on abdomen,
3 or 4 on thorax, 1 on head. Oral-collar
tubular ducts same size as on dorsum:
larger size present in transverse rows
along posterior margin of abdominal
segments 9 through 4, present in lateral
cluster on abdominal segment 3, in
characteristic cluster between anterior
spiracles and body margins; smaller
size in small numbers, closely associated
with transverse rows of body setae on
abdomen, a few present on thorax. Body
setae noticeably elongate.

Circulus absent. Legs normal for ge-
nus; dorsal surface of hind coxae with
30 and 50 transluecent pores, ventral
surface with 0 and 22; dorsal surface
of hind femora with 9 and 19 translu-
cent pores, ventral surface with 0 and
6; dorsal surface of hind tibiae with
23 and 26 translucent pores, these pores
absent on ventral surface; tarsal and
claw digitules capitate, reaching tip of
claw; claws with denticle absent. Anten-
nae 8-segmented.

Notes. Although this species falls
well within the limits of the genus
Spilococcus, it most closely resembles
a member of Pseudococcus. P. megase-
tosus McKenzie and the species herein
described as new both have enlarged
dorsal body setae, two sizes of oral-
collar tubular ducts showing approxi-
mately the same distribution patterns,
full complement of cerarii, same type
of discoidal pores, and multilocular disk
pores of approximately the same type
and placement. They differ, however,
not only in generic characters, but also
in the circulus, coxal and femoral trans-
lucent pores, oral-rim tubular duets,
and antennae.

Within Spilococcus, the new species
remotely resembles 8. keifersi McKenzie.
It differs in that it has dorsal enlarged
body setae; 16 or 17 pairs of cerarii;
femoral pores; and no dorsomedial oral-
collar tubular ducts. 8. keiferi, on the
other hand, has no dorsal enlarged body
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setae; 6 or 7 pairs of cerarii; no femoral
pores; and a few medial oral-collar tu-
bular ducts.

Spilococcus villanuevai Miller and
McKenzie, new species

(Figure 12)

Suggested common name. Villanueva
mealybug.

Collection data. Adult females, one
immature, on Rhus (?) sp. (Anacardi-
aceae), collected at Jalapa (Rio Ce-
defio), Vera Cruz, Mexico, July 16,
1967, by D. R. Miller and J. Villanueva
B

Type material. Holotype adult fe-
male (single specimen on slide), deposi-
ted at UCD. One immature paratype
(UCD).

Gross external features. This mealy-
bug is lightly covered with a smooth,
white, waxy secretion. A full comple-
ment of 17 pairs of filaments surrounds
the body margins. The body is light
gray.

It was found on the underside of a
leaf of the host plant.

Recognition characters. Adult fe-
male holotype, mounted, 2.40 mm long,
1.30 mm wide; body narrowly oval.

Dorsum with 17 pairs of cerarii.
Anal lobe cerarii each with 2 slender,
conical setae, 2 auxiliary setae, assoei-
ated cluster of trilocular pores, and
basal area of moderate sclerotization.
Remaining cerarii each containing 2
slender, conical setae, reduced cluster
of trilocular pores, and small area of
light sclerotization. Dorsum evenly be-
set with sparsely secattered trilocular
pores. Small discoidal pores inconspie-
uous, few in number. Oral-rim tubular
ducts forming 3 longitudinal lines, 1
medially, and 1 along each body margin
near cerarii, these present from abdomi-
nal segment 8 forward through head.
Oral-collar tubular duects strictly mar-
ginal, restricted to abdomen. Body setae
short and slender.
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Anal ring apieal, with 2 distinet rows
of pores; each of its 6 setae about twice
as long as greatest diameter of ring.

Venter with multilocular disk pores
present in transverse rows from abdom-
inal segments 9 through 5; anterior
margin of segments 6 and 5 with no
such pores. Trilocular pores evenly
beset over venter. Small discoidal pores
of same size and shape as those on dor-
sum, sparsley distributed. Oral-rim tub-
ular ducts variable; one side with a few
pores scattered near the lateral margins
from abdominal segment 6 through
head, other side with these ducts absent.
Oral-collar tubular ducts numerous, of
two sizes; smaller size infrequent, as-
sociated with transverse row of elon-
gate body setae on segments 8 through
4, a few present in medial area of
thorax near legs; larger size numerous,
forming large lateral clusters and trans-
verse rows on posterior margins of seg-
ments 9 through 3; also present in char-
acteristic clusters between anterior spi-
racles and body margin. Body setae
elongate.

Circulus moderate in size, divided by
intersegmental line. Legs well devel-
oped; dorsal surface of hind coxae with
27 and 42 translucent pores, ventral
surface with 7 and 14; hind tibiae with
these structures absent; tarsal and claw
digitules capitate, reaching tip of claw;
claws with denticle absent. Antennae
8-segmented, although segment 3 ap-
pears somewhat divided.

Notes. This species is most closely re-
lated to Spilococcus corticosus McKen-
zie in that it has many cerarii and a
cluster of oral-collar tubular ducts be-
tween anterior spiracle and body mar-
gin. It differs from 8. corticosus in hav-
ing no dorsal oral-collar tubular duects,
a full complement of 17 pairs of cerarii,
and a large, divided circulus. 8. cortico-
sus, on the other hand, has: many dor-
sal oral-collar tubular duects; 5 to 14
pairs of cerarii; and no cireulus or, if
present, small and undivided.

We take great pleasure in naming
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Fig. 12. Spilococcus villanuevai Miller and McKenzie, new species, collected at Jalapa (Rio
Cedefio), Vera Cruz, Mexico, July 16, 1967, on Rhus (?) sp. (Anacardiaceae).
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this mealybug after Dr. Juan Villa- making available pseudocoecid speci-
nueva B. who has been very helpful in mens from Mexico.

Genus Trionymus Berg

This genus, with the three species modate the new species, the key pre-
herein described as new, contains 23 sented by McKenzie (1967) should be
species for North Ameriea. To accom- revised as follows:

A(3). Oral-collar tubular ducts absent on dorsal surface; ventral multiloc-
ular disk pores absent on abdominal segment 6
coronus Miller and McKenzie
Oral-collar tubular ducts present on dorsum of last 3 or 4 abdominal
segments; ventral multilocular disk pores present on abdominal
SEEMENt 6 .. o 4

4(A). “Discoidal pores with poriferous ecenters numerous on both body sur-
faces; hind coxae not perceptibly larger than coxae of other legs
nanus Cockerell”

B(6). Discoidal pores PreSent . ..........vuuueeeeuunn e C
Discoidal pores absent ............... i 7

C(B). With two distinet sizes of oral-collar tubular ducts; multilocular disk
pores concentrated around spiracles . . . strongylus Miller and McKenzie
‘With only one size oral-collar tubular duct; multilocular disk pores
not concentrated around spiracles ........... ... ... .. .., D

D(C). Circulus small and oval; antennae 7-segmented
magnus (Cockerell and Cockerell)
Circulus large and quadrate; antennae 6-segmented
idahoensts Miller and McKenzie

7(B). Dorsal multilocular disk pores present on mesothorax through head;
antennae normally T-segmented ............ ... ... ... ... 8
Dorsal multilocular disk pores absent on mesothorax through head,
except for an occasional pore; antennae normally 8-segmented,
rarely with 7 ... ... .. . utahensts (Cockerell)

8(7). Ventral multilocular disk pores on abdomen unusually numerous,
those of segments 7 to 5 medially arranged in broad bands of 4

pores deep . ....vi i e clandestinus McConnell
Ventral multilocular disk pores on abdomen medially in bands no-
where more than 2 poresdeep ..................... caricis McConnell
and

delete couplet number 9(8) in McKenzie (1967).

Trionymus coronus Miller and lected 10 km. S. W. Jalapa, Vera Cruz,
McKenzie, new species Mexico, July 13, 1967, by D. R. Miller
H

. and J. Villanueva B.
(Figure 13) Type material. Holotype adult fe-
Suggested common name. Crown male (single specimen on slide), de-
mealybug. posited at UCD. Four adult female
Collection data. Adult females on paratypes on three slides (UCD,
unidentified grass (Gramineae), col- USNM, INIA).
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Fig. 13. Trionymus coronus Miller and McKenzie, new species, collected 10 kilometers south-
west of Jalapa, Vera Cruz, Mexico, July 13, 1967, on unidentified grass (Gramineae).
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Gross external features. This mealy-
bug is lightly dusted with a smooth
white bloom which does not cover the
yellow body color. A single pair of short
caudal filaments is apparent. A fila-
mentous ovisae is produced beneath and
behind the adult female and is from
one-half to three-fourths as long as the
total length of a completely mature
female.

This mealybug is found on the crown
and roots of the host plant.

Recognition characters. Adult fe-
male holotype, mounted, 2.16 mm long,
1.52 mm wide (paratypes, 2.16 to 2.76
mm long, 1.52 to 2.42 mm wide) ; body
broadly oval.

Dorsum with single pair of cerarii
(anal lobe), each with 2 conical setae,
2 or 3 slender auxiliary setae, small
cluster trilocular pores, no basal scle-
rotization. Trilocular pores numerous,
evenly beset over dorsum. Multilocular
disk pores absent. Discoidal pores
slightly smaller than trilocular pores,
becoming increasingly larger anteri-
orly; present in small numbers over
entire dorsum. Oral-collar tubular duects
absent. Body setae slender, only slightly
shorter than those on venter.

Anal ring dorsal, removed anteriorly
from apex of abdomen by approxi-
mately one-half of ring diameter, with
2 rows of conspicuous pores; each of its
6 setae about twice as long as greatest
diameter of ring.

Venter with multilocular disk pores
restricted to segments 9 through 7, those
on segment 7 present only on posterior
margin. Trilocular pores abundant,
evenly beset over venter. Discoidal
pores of same sizes as on dorsum, pres-
ent in small numbers over entire venter,
most abundant along lateral margins.
Oral-collar tubular duects variable in
size, present from abdominal segments
9 through 3, most abundant in medial
areas. Body setae noticeably short.

Circulus absent. Legs small robust;
dorsal surface of hind coxae with 69
and 83 conspicuous translucent pores
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(paratypes, 42 to 97), ventral surface
with 0 and 5 (paratypes, 0 to 9); hind
tibiae with these pores absent; tarsal
and claw digitules capitate, extending
beyond tip of claw; claws with denticle
absent. Antennae, 8-segmented on one
side, 7 on the other.

Variation. Paratype adult females
with as few as 2 multilocular disk pores
on venter of abdominal segment T;
rarely with 1 oral-collar tubular duct on
dorsum of abdominal segment 9; anten-
nae rarely 8-segmented, usually 7.

Notes. This species is most closely
related to Trionymus nanus Cockerell,
but differs in that it has no ventral
multilocular disk pores on abdominal
segment 6; hind coxae noticeably larger
than anterior coxae; no dorsal oral-col-
lar tubular ducts; and anal ring re-
moved from apex of abdomen by at
least one-half of diameter of anal ring.
T. nanus has at least a few ventral mul-
tilocular disk pores on segment 6; hind
coxae of same size as anterior coxae;
several dorsal oral-collar tubular ducts;
and anal ring apical.

This species is also closely related to
Trionymus smithii (Essig), but differs
in that it has no ventral multilocular
disk pores on abdominal segment 6; and
no dorsal multilocular disk pores nor
oral-collar tubular duets. T'. smithii has
many multilocular disk pores on venter
of abdominal segment 6; and at least a
few dorsal multilocular disk pores and
oral-collar tubular ducts.

There is also a remarkable similarity
between this species and Chnaurococcus
trifolis (Forbes), but it has many more
trilocular pores (ie., dorsum of ab-
dominal segment 8 with approximately
200 such pores), no ventral multilocu-
lar disk pores on abdominal segment 6,
and is found on grass host. C. trifoliz,
on the other hand, has only a light scat-
tering of trilocular pores (i.e., dorsum
of abdominal segment 8 with approxi-
mately 100 such pores), a few ventral
multilocular disk pores on abdominal
segment 6, and is never found on grass.
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Trionymus idaboensis Miller and
McKenzie, new species

(Figure 14)

Suggested common name.
mealybug.

Collection data. Type and paratype
adult females on Elymus sp. (Gram-
ineae), collected at St. Anthony Sand
Dunes, Fremont Co., Idaho, August 5,
1967, by D. R. Miller and D. S. Horn-
ing. One adult female paratype and one
adult female on Elymus sp., collected 2
mi. S. Driggs, Teton Co., Idaho, August
4, 1967, by D. R. Miller and D. S.
Horning.

Type material. Holotype adult fe-
male (single specimen on slide), de-
posited at UCD. Seven adult female
paratypes on five slides (BM, CDA,
UCD, USNM, VPI).

Gross external features. This mealy-
bug is lightly dusted with a smooth
white bloom through which the pink or
red body is readily visible. A single pair
of minute caudal filaments is normally
apparent. A smooth, loosely felted ovi-
sac is produced which encloses the en-
tire female and many bright red eggs.

This species has been found on the
crown and main roots of its grass host.

Recognition characters. Adult fe-
male holotype, mounted, 2.83 mm long,
1.84 mm wide (paratypes, 1.68 to 3.59
mm long, 1.08 to 2.03 mm wide) ; body
broadly oval.

Dorsum with single definite pair of
cerarii (anal lobe), each with 2 slender,
conical setae, 1 auxiliary seta, cluster
trilocular pores, several associated dis-
coidal pores, and weak area of basal
selerotization. Multilocular disk pores
present from posterior abdominal seg-
ment through prothorax, most numer-
ous on abdominal segments 8 and 7.
Dorsum evenly beset with many triloe-
ular pores. Two sizes discoidal pores
present over surface, most numerous
near anal-lobe cerarii. Oral-collar tubu-
lar ducts small, present from apex of
abdomen forward through prothorax.

Idaho
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Body setae short, slender, approxi-
mately same size as those on venter.

Anal ring dorsal slightly removed
from apex of abdomen, with 2 rows of
pores, outer row weakly sclerotized;
each of its 6 setae approximately equal
in length to greatest diameter of ring.

Venter with multilocular disk pores
present in transverse rows from abdom-
inal segment 9 through head. Trilocular
pores numerous over entire surface.
Discoidal pores of two sizes, in small
numbers over venter. Oral-collar tub-
ular duets same as on dorsum, present
from abdominal segment 9 forward
through head. Body setae short.

Circulus large, square, divided by
intersegmental line. Legs well devel-
oped; dorsal surface of hind coxae with
22 and 42 small translucent pores
(paratypes, 27 to 46), ventral surface
with 9 and 12 (paratypes, 10 to 21);
tarsal and eclaw digitules -capitate,
reaching tip of claw; claws with den-
ticle absent. Antennae 6-segmented.

Variation. Paratypes all conform
closely with type, although several
minor variations exist: rarely with no
ventral multilocular disk pores on head
or, if present, with no more than 2; anal
ring rarely apical.

Single specimen not included in type
series differs in having no dorsal multi-
locular disk pores, ventral multiloculars
restricted to posterior margins of apical
five abdominal segments, discoidal pores
much more numerous on both surfaces,
perhaps replacing the multiloculars.

Notes. This species is close to several
other species, but it does not fit any one
of them. It is most closely related to
Trionymus caricts MeConnell, but dif-
fers in possessing discoidal pores all
over the body, whereas T. caricis com-
pletely lacks these structures.

It is close to Trionymus magnus
(Cockerell and Cockerell), but differs
in having two sizes of discoidal pares, a
large circulus, and 6-segmented anten-
nae, whereas 7. magnus has only one
size of discoidal pore, a very small eir-
culus, and 7-segmented antennae.
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Fig. 14. Trionymus idahoensis Miller and McKenzie, new species, collected at Saint Anthony
Sand Dunes, Fremont County, Idaho, August 5, 1967, on Elymus sp. (Gramineae).
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Trionymus strongylus Miller and
McKenzie, new species

(Figure 15)

Suggested common name. Rotund
mealybug.

Collection data. Adult females on
Trichachne sp. (Gramineae), collected
at Madera Canyon, Santa Cruz Co.,
Arizona, July 31, 1966, by D. R. Miller.

Type material. Holotype adult fe-
male (single specimen on slide), de-
posited at UCD. Six adult female para-
types on three slides (BM, UCD,
USNM).

Gross external features. The adult
female is pyriform. This mealybug is
lightly dusted with a smooth, white
bloom which does not conceal the light-
purple body color. A heavy, felted sac
completely encloses the adult female as
in Cryptoripersia salina (Ehrhorn).
This sac varies from one to one and one-
half times the length of a fully formed
adult female. First-instar nymphs
within the sac are light yellow.

This mealybug is found on the
“bulbs” and roots of its host.

Recognition characters. Adult fe-
male holotype, mounted, 2.45 mm long,
1.93 mm wide (paratypes, 3.48 to 4.20
mm long, 2.11 to 3.31 mm wide) ; body
rotund.

Dorsum with single pair of cerarii
(anal lobe), each with 2 conical setae,
2 slender auxiliary setae, small cluster
trilocular pores, 1 or 2 oral-collar tub-
ular duets, and small, weakly sclero-
tized basal area. Trilocular pores in
moderate numbers over surface. Multi-
locular disk pores present on posterior
and anterior margins of each abdominal
segment, also present on thorax, absent
on head. Small discoidal pores smaller
than trilocular pores, scattered over
entire surface. Oral-collar tubular duets
of two sizes: larger size in very small
numbers, present only on lateral areas
of anterior abdominal segments, thorax,
and head; smaller size abundant over
entire surface, least common on head.

Miller and McKenzie : Sixth Taxonomic Study of Mealybugs

Body setae only slightly shorter than
those on venter.

Anal ring dorsal, removed anteriorly
from apex of abdomen by approxi-
mately one-fourth of ring diameter; this
structure unusually broad, with 3 or 4
rows conspicuous pores; each of its 6
setae approximately one and one-half
times as long as greatest diameter of
ring.

Venter with multilocular disk pores
on posterior and anterior margins of
abdominal segments 9 through 3, these
rows restricted to posterior margin on
segment 2; also restricted to lateral and
sublateral areas of thorax, with large
clusters concentrated around spiracles;
nearly absent on head. Trilocular and
small discoidal pores scattered over sur-
face. Oral-collar tubular ducts of same
two sizes as on dorsum: larger size pres-
ent in small numbers along posterior
margin of thorax; smaller size abundant
over entire surface. Body setae short.

Circulus unusually small, surrounded
by intersegmental line, not divided.
Legs small; hind coxae unusually broad,
dorsal surface with 23 and 29 translu-
cent pores (paratypes, 20 to 28), ven-
tral surface with 29 and 33 (paratypes,
27 to 46), with 3 or 4 pores separate
from each coxa on derm anterior to
each hind leg; hind tibiae with translu-
cent pores absent; tarsal and claw dig-
itules capitate, extending beyond tip of
claw; claws without denticle. Antennae
6-segmented.

Variation. The paratypes differ from
the holotype in the following manner:
body form on slide rarely pyriform;
multilocular disk pores rarely less abun-
dant, but of same distribution patterns,
sometimes with a few such pores on
dorsum of head; larger sized oral-collar
tubular ducts may be more or less abun-
dant (one specimen has as few as 4 such
ducts) ; there are frequently 2 circuli;
antennae either 6- or 7-segmented.

Notes. Generic placement of this spe-
cies is diffieult because of the rotund
body form, but sinece it is most closely
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Fig. 15. Trionymus strongylus Miller and McKenzie, new species, collected at Madera Canyon,
Santa Cruz County, Arizona, July 31, 1966, on Trichachne sp. (Gramineae).



602 Miller and McKenzie: Sixth Taxonomic Study of Mealybugs

related to Trionymus magnus (Cocke-
rell and Cockerell), another question-
able Trionymus species, we have de-
cided to leave both species in this genus
pending further study.

This species differs from Trionymus
magnus in that it has lateral series of
large-sized, oral-collar tubular duets;
broad, porous anal ring; and multiloe-
ular disk pores clustered around each
spiracle. T. magnus, on the other hand,
has no large-sized, oral-collar tubular

ducts; relatively thin anal ring with
few pores; and no multilocular disk
pores clustered around spiracles.

This species is also similar to Chorizo-
coccus coniculus, herein described as
new, but differs in that it has no oral-
rim tubular duets; clusters of multiloe-
ular disk pores around each spiracle;
and 1 or 2 cireuli. C. coniculus has oral-
rim tubular ducts; no multilocular spir-
acular clusters; and no ecirculi.
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Genus Hypogeococcus Rau .

Hypogeococcus othnius Miller and McKenzie, new
species .

Genus Mammicoccus Balachowsky .

Mammicoccus balachowskyi Miller and McKenzie, new
species .

Genus Prorbizoecus Miller and McKenzie, new genus .

Prorbizoecus atopoporus Miller and McKenzie, new
speciesioe .= 0

Genus Pseudococcus Westwood . e
Psendococcus beardsleyi Miller and McKenzie, new
species . 3 Sk

Genus Rbizoecus Kunckel d’Herculais .

Rbizoecus neostangei Miller and McKenzie, new species .

Genus Spilococcus Ferris .

Spilococcus nototrichus Miller and McKenzie, new
SPECIeSimenas o el

Spilococcus villanuevai Miller and McKenzie, new
species .
Genus Trionymus Berg .
Trionymus coronus Miller and McKenzie, new species .
Trionymus idahoensis Miller and McKenzie, new species
Trionymus strongylus Miller and McKenzie, new species
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