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Color figs.: 1. Collecting 0/fiffieHa cristicola Cockerel! leaf galls in Arizona
by using an extension tree trimmer (Photo B. Roth). 2. Aflokermes cueroens’is
(Cockerel!) causing flagging and die-back on live oak in Florida (Photo A. B.
Hamon). 3. Aflokermes king! (Cockerell) first instars migrating to tree trunk
(Photo A. B. Hamon). 4. A typical scrub oak habitat in Southwest United
States where the largest number of Kermesidae species are found (Photo M.
Kosztarab).
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Color figs.: 5. Allokermes bram’gani (King) postreproductive female (Photo
R. J. Gill). 6. Allokermes cueroens’is (Cockerel I) postreproductive female
(Photo R. J. Gill). 7. Allokermes essigi (King) postreproductive female
(Photo R. J. Gill). 8. Affokermes essigi (King) young adult females tended
by ant (Photo R. J. Gill).
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Color figs.: 9. Allokermes ess’ig’i (King) mate test (Photo R. J. Gill). 10.
Allokermes kingi (Cockerel!) postreproductive female (Photo J. 0. Howeli).
11.&12. Allokermes kingi (Cockerell) adult male/ dorsal and lateral views (Photos
A. B. Hamon). 13. Kermes rimarum Ferris postreproductive females (Photo
R. J. Gill).
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Color figs.: 14. Kerrnes shastensis Ehrhorn female beginning wax formation.
15. S-16. Kermes shastensis Ehrhorn postreproductive females/ one with com-

pleted layer of wax secretion/ other with wax layer partly removed (Photos R.
J. Gill). 17. Kermes sylvestris (Cockerel! & King) postreproductive female
(Photo R. G. Baer). 18. Nanokermes pubescens (Bogue) female forming wax
tubes from pores in the anterior spiracular furrows (Photo D. Hilburn).
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ABSTRACT

The family Kermesidae in North America is revised for the first time, based
on slide-mounted, newiy-molted young adult females. Fifteen species are
redescribed, four are synonymized, and four are described as new. A literature
review is given for these and 14 other species for which slide-mounted specimens
were not available. Two new genera, Allokermes and Nanokermes, are proposed
and described, and with the genera Kermes and OISiffiella are placed in the family
Kermesidae. The third instar of one species in each genus is described and
illustrated. Keys are given to the genera, based on both third instar females
and newly-molted adult females, and to the species in each genus. Known host
plants and geographical distribution records are listed for each species. The
brood chamber of Aflokermes rattan! Ehrhorn is described and illustrated, and
the mechanism for the escape of the first instars from the brood chamber is il-
lustrated. Using Hennig’s (1965) method/ the phylogenetic inter-relationships
among the genera are determined.
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INTRODUCTION

Boitard (1828) proposed the genus Kermes for some scale insects resembling
galls. Although coccidologists have argued over the name Kermes, none of them
has challenged the group’s generic status. Taxonomic work on the genus Kermes
has been neglected because of the short time when processabfe specimens are
available each year and because the specimens are difficult to mount on slides.

When the eariy workers, listed below, collected Kermes, they collected only
post-reproductive females. To an average collector/ these sclerotized females
may seem to be a part of the plant on which they are found/ for their globular
bodies are still on the branches and twigs in mid-winter/ presumably four to five
months after they died. The old females are especially conspicuous after leaf
fall.

Riley (1881) described the first species in the genus from North America/
Kermes galliformis. By 1914, 27 of the 31 North American species of Kermes
had been described in 23 papers. All early descriptions were based on the
external characters of the post-reproductive female: size/ shape, and color
pattern. King (1900b) presented morphological synopses for 15 species of
Kermes, and Cockereil (1900) prepared a key to 13 species.

Post-reproductive female Kermes are too sclerotized to require liquid
preservatives/ too brittle to be placed on. pins/ and too large to be glued to
paper points. Therefore, from 1881 to about 1920, workers stored their speci-
mens in pill boxes or envelopes/ to be studied under a dissecting microscope
or with a hand lens. The collection at the United States National Museum is a
legacy from this period, comprising over 500 pill boxes.

The size/ shape/ and color pattern of post-reproductive females may vary
considerably within the same Kermes species. Specimens collected from the same
tree on the same day may be from one-half to one-third the size of others;
spherical/ wedge-shaped, or asymmetrical; and pale/ dark, patterned/ or un-
marked. Some of this variation is correlated with the varied habitat of the adult
females, which, although restricted to oak and chinquapin/ may be found on leaf
surfaces, on branches, in forks between twigs and buds, in wounds, or in the
bark of the trunk.

The heavily sclerotized cuticle allows the post-reproductive female to with-
stand weather fluctuations; A specimen collected in November appears different
from a specimen of the same species collected in June: in five months water and
sunlight have effaced the original color and texture of the cuticle.

King, Cockereil, and Ehrhorn probably realized that descriptions based on
the post-reproductive female’s color pattern/ size/ and shape could not be de-
pended upon to separate the species of Kermes and/ as an addendum to many
of their descriptions in later papers/ each described the post-reproductive fe-
males’ color changes when placed in a solution of potassium hydroxide (KOH).



Ferris (1920) was the first worker to actually include statements in his
publication to the effect that (1) new morphological characters were needed to
differentiate the species of Kermes, (2) these new characters were only to be
found on slide-mounted specimens, and (3) mounting the old, post-reproductive
females of Kermes on slides would yield unsatisfactory specimens. A post-
reproductive female’s cuticle wiit not clear when soaked in KOH. It will absorb
the stain intended for the pores and setae when placed in staining solution/ and
will result in a slide mount too thick to be studied at the required magnification
(ca. 2000 X).

Ferris (1920) used newly collected topotype specimens to redescribe Kermes
cockerell! Ehrhorn from slide-mounted specimens using microscopic characters.
He illustrated the first/ second, and third instar females, all of which, since
they have unsclerotized cuticles, can be made into slide-mounts with only the
pores/ setae/ and other specialized cuticutar structures stained. Ferris mistook
the third instar female for the newly molted adult female, which also has an
unsclerotized cuticle, as in the case of Olfiffielfa secunda Ferris.

The newly-molted adult female Kermes may be as small as 3 mm in
diameter--small in comparison to the 10 mm in diameter post-reproductive females.
Collecting these females is possible for only a few weeks each year. Often
workers did not recognize the newly-molted adult females as Kermes. For ex-
ample, Cockerell (1898b), based on external characters/ described a shriveled,
newly-molted adult female Kermes as a Lecanium, and in the same year described
the post-reproductive females of the same species as Kermes grandis. Only four
more recent papers deal in detail with the microscopic characters of slide mounted
specimens of North American Kermes. Ferris (1955b) redescribed in more detail
the adult female of K. cockerelfi and described as new species K. emoryi and
K. rimarurn.

McConnell and Davidson (1959) described the slide-mounted adult male,
newly-molted adult female/ and several preliminary stages of Kermes pubescens
Bogue. Hamon et al. (1976) described all stages, including the newly-molted
adult female, of Kermes king! Cockerell using microscopic characters of slide-
mounted specimens. Baer (1980) described K. kosztarabi, based on first instars,
as a new species.

Early descriptions of the Palearctic Kermes species were based on the ex-
ternal appearance of the post-reproductive females. Later descriptions and
redescriptions have for the most part been based on microscopic characters of
slide-mounted first instars. One can collect first instars that are excellent for
slide mounting when found trapped within dead post-reproductive females. These
first instars, which are not distended due to feeding and growth, are often
present in large numbers.

Based on microscopic characters of slide-mounted first instars/ Kuwana
(1931) revised the Japanese Kermes and Balachowsky (1953) revised the
European and Mediterranean Kermes. Both Kuwana and Balachowsky/ although
they considered the post-reproductive females only as a means to secure trapped



first instars, did provide keys to the species based on external characters of
the post-reproductive females.

Borchsenius (1960) prepared the most comprehensive treatment of Kermes
to date. In his book/ he included a key to all the USSR species based on the
external characters of post-reproductive females as well as/ for some of these
species/ descriptions of the microscopic characters of slide-mounted first instars,
adult males/ and newly-molted adult females. Sternlicht (1969)/ when describing
the Mediterranean species Kermes bytins k’n, illustrated the microscopic charac-
ters of newly-molted and slide-mounted aduit females. In 1972 he illustrated the
microscopic characters for both third instar females and newly-molted adult fe-
males of Kermes Williams! from Britain. Baer and Kosztarab (1985)/ following
Kuwana’s and Balachowsky’s example, studied the morphology of first and second
instars of the Nearctic species.

Our study is the first revision of North American Kermesidae based on the
microscopic characters of newly-molted adult females. We have redescribed 14
North American species/ and describe four as new. New synonymy was estab-
lished for: (1) Kermes emoryi Ferris; (2) K. wafdeni King; both (1) and (2)
as synonyms of Alfokermes galliform’is (Riiey); (3) Lecan’ium tubuS’iferum
Cockerell/ as synonym of AIlokermes grandis (Cockerell); and (4) K. andrei King
as synonym of K. syfvestrfs Cockerel! and King. A number of misidentifications
that resulted in erroneous literature records were corrected.

We have provided notes for 14 other species for which no specimens from
type localities were available for study. We propose two new genera. In addition/
we have described and illustrated third instar females of one species in each of
the new genera, as well as in Kermes Boitard and Offiffieffa Cockerel!. The latter
two genera are not closely related. We have included all four genera in the
subfamily Kermesinae/ tribe Kermesini. The microscopic characters of newly-
molted adult females in Olliffiella cnsticofa Cockerel! have also been redescribed
and illustrated.

During the course of this study we found that the microscopic morphological
characters of slide-mounted pre-reproductive adult females of any given species
of Kermesidae vary with the stage of maturation of the specimen. So extensive
are the changes accompanying maturation that, if one had before him a newly-
molted adult female and a gravid female/ and no intermediate stages/ the person
would be inclined to recognize two different species. Some macroscopic changes
indicating maturation of a representative kermesid species/ Affokermes king!
(Cockerell) have been described. We hope this description will enable users of
this study to choose specimens of a similar age as those we have illustrated.
The brood chamber of AIlokermes rattan! (Ehrhorn) is also illustrated.

Kermesid-associated organisms such as ants/ parasites/ and predators were
collected and preserved/ and most were identified to species with the help of
specialists. Separate publications will present conclusions made on such asso-
ciations.



MATERIALS AND METHODS

Collecting (Color fig. 1). Adult females and third in star females
(kermesids) are sessile, and are restricted to oaks {Quercus spp.) and
chinquapins {Chry solepis spp,). Newly-molted adult females may be collected
from May to August/ although material suitable for making slide mounts may be
collected for only a few weeks in any locality. Adult and third instar females/
usually found on new twigs, are occasionally found on old growth twigs or in

crevices in the trunk. In several species these are found on the upper surfaces
of leaves or petioles. Females of Olfiffielfa are found in leaf galls.

The third instar females and newly-molted adult females may be hard to see

on twigs and branches. A successful collecting technique has been to clip twigs
bearing post-reproductive females from the previous season, place them in a

plastic bag/ and examine them later with a 20 X magnifying lens. Third instar

females will relax their grip on a twig if dampened with 70% ethyl alcohol (EtOH).
They can then be pried off the twig more easily and with less risk of damage.

Field preservation. Specimens should be collected in 70% EtOH (preferably
hot) and left there for at least 24 hours prior to mounting. They can be left

in EtOH indefinitely.

Permanent preservation. To identify a specimen/ one must usually examine

it as a slide-mount at magnifications up to 2000 X. A phase contrast microscope

is preferable/ as its mechanism heightens the contrast between the specimen’s
cuticuiar structures and the remainder of its body contents. To prepare a

specimen for study, one must pass it through a series of reagents to separate,
clean, and preserve its cuticle and concurrently stain the pores, ducts, setae/
and other cuticuiar structures. Third instar females and newly-molted adult
females make the best mounts. Specimens were mounted as follows (in sequence):

1. placed in 106 KOH at room temperature for 1 or 2 days
2. pierced with a sharp pin and flattened with a spatula
3. transferred to 70% EtOH for 10 to 15 minutes

4. transferred to tetrahydrofuran for 10 to 15 minutes

5. transferred to Essig’s Aphid Fluid (to which 3 drops of double stain

were added) and heated at ca. 77 C for 10 to 15 minutes1
6. transferred to 70% EtOH for 10 to 15 minutes

7. transferred to 100% EtOH for 10 to 15 minutes
8. transferred to clove oil for 10 to 15 minutes
9. mounted dorsal side up in Canada Balsam on a microscope slide, and
10. transferred into a drying oven at 40 C and kept for ca. 2 weeks.

Use of coverslip props is not practical since they make the mount too thick
to be observed on oil immersion.

1 For the formula of Essig’s Aphid Fluid and double stain, see Wilkey (1962).
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Slides with inadequately stained specimens were soaked in xylene until the
coverglass could be removed. After being removed from the slide, specimens
were placed into 70% EtOH for several minutes/ then into 100% EtOK for 10 to
15 minutes, and finally re-stained beginning with step 3 above.

Material. Specimens stored in pill boxes/ in alcohol/ or mounted on slides
were borrowed from the institutions and individuals listed under "Collections and
Collectors." All suitable lots were mounted on slides. Slide-mounted !ots are
listed in two sections, one labeled "Type material studied" at the beginning of
each description; the other labeled "Additional material studied" near the end.
In each section/ the studied lots are arranged alphabetically by host/ locality/
collection date/ and collector(s). For each entry/ the number of slides, number
of specimens (in parentheses) and repository are listed after the collector(s).
Under "Type material studied" are given all the lots from the type locality/ in-
cluding the lot with the neotype, if one was selected. All other materials are
included under "Additional material studied".

Measurements. Measurements are rounded up to the nearest micron. They
were made with an ocular micrometer fitted to a Zeiss RA phase contrast micro-
scope. In each description the measurements of the illustrated specimen come
first/ then, when possible/ the average and range of 10 specimens randomly
selected/ when available from the type lot.

Illustrations. Each plate has a central body outline of the whole slide-
mounted specimen. These central drawings are not in proportion from plate to
plate because enlarging them to fill the entire space allows a more detailed in-
dication of the distribution of their dermal structures. Actual specimen sizes
are given in the text. The left half of the drawing represents the dorsal sur-
face; the right half, the ventral surface.

Although the dermal structures were drawn as small as practical, they are
drawn on a larger scale than the body outline-otherwise they would have been
visible only in aggregates. This larger scale of the pores and setae relative to
the body outline makes them appear crowded. The sterna, already crowded with
pores and setae in the adult female, are small compared to the body outline.
Drawing the pores and setae of the sterna would have resulted in an incompre-
hensible mass of detail. Therefore, we have indicated only the sternal margins
on the drawings/ leaving out the details. Each derma! enlargement in the
drawing’s upper left or lower right corner represents the pore/ duct, and setal
distribution within a circle 24.8 mm in area. Around the central outline and
dermal enlargements/ we have enlarged representative pores and setae to 433
X; eyes/ antennae, anal rings, and anal setal patterns to 273 X, allowing direct
size comparisons between enlargments of the same magnification on different
plates.

Because the central outline’s shape is correlated with the size, shape,
distribution, and density of the structures within it, we drew each plate illus-
tration from only one individual. As there is no perfect slide mount, each
drawing is somewhat stylized. We selected all the individuals that were illus-



trated to be at about the same stage of maturation by noting the degree that
their false venters were developed.

Because the sterna are crowded with pores and setae/ pouched, folded,
and convoluted in the newly-molted females/ comparisons between the sterna of
newly-molted adults of different species are difficult. The sterna are similar
within each genus. Therefore/ we illustrated the sterna for only the first named
species in each genus. The sternal illustrations are on a separate plate at a
larger magnification than the tergal illustrations. The sternal enlargements are
scaled as in the other drawings.

Literature citations. There are comprehensive literature citations and short
reviews in three different sections. Under "Synonymy" are citations for the
original description, also for any other combination of generic and specific
names, and for known misidentifications. Latter citations consist of the name/
the author(s)/ the date/ and the page number, and are listed chronologically.
Under "Questionable identifications in literature" are included citations in which
a name appeared in conjunction with a host, locality, date/ or collector other
than that of the type lot- The latter citations are considered unreliable because
of kermesids’ extreme plasticity of body shape and the lack of reliable taxonomic
characters used by the early investigators who studied and described unmounted
post-reproductive females. These citations are listed alphabetically by host,
then by locality. Under "Other literature citations" are included a!) other cita-
tions where only the name was mentioned These are listed by author/ then
date.

Indices. Indices to scale insect taxa and host plants appear at the end of
the second article. Authors of scientific names for plants are given only in the
index to host plants.

ABBREVIATIONS

Collections and Collectors2
(Names of curators appear in parentheses)-

ABH A. B. Hamon
ACAH Arizona Commission of Agriculture and Horticulture; Phoenix

(J.E. May)
AFS A.F. Satterwait
AHH A. H. Hollinger
AK A. Koebele
ALQ A. L. Quaintance
AMNH American Museum of Natural History, New York, NY (R.T. Schuh)
AU Auburn University; Auburn (M. L. Williams)
BHW B. H. Walden

2 Collectors who have collected three or more lots of material.
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CAES Connecticut Agricultural Experimental Station; New Haven (M.
McClure)

CAS California Academy of Sciences; San Francisco (D. C. Rentz)
CDA California Department of Agriculture; Sacramento (R. J. Gill)
CGW C. G. Williams
CHR C. H. Ray
CKH C. K. Hickman
CPG C. P. Gillette
CSU Colorado State University; Fort Collins (H.E. Evans)
DRM D. R. Miller
DSIR Department of Scientific and Industrial Research; Nelson, New

Zealand (J. M. Hoy and C. Butcher)
EEB E. E. Bogue
EJB E. J. Branigan
EME E. M. Ehrhorn
EOE E. 0. Essig
ERS E. R. Sasscer
FDA Florida Department of Agriculture; Gainesville (A. B. Hamon)
FLC F. L. Carlo
FMS F. M. Schott
FMT F. M. Trimble
GAD G. A. Dean
GBK G. B. King
GF G. Frankie
GFF G. F. Ferris
HFD H. F. Dietz
HM H. Morrisoh
1AE Institute of Agricultural Entomology; Protici/ Italy

(E. Tremblay and A. Tranfaglia)
IZ Institute of Zoology of USSR; Leningrad (E.M. Danzig)
JBN J. B. Norton
JF J. Fletcher
JGS J. G. Sanders
JK J. Kolinsky
JMA J. M- Amos
JOH J. 0. Howeil
JSH J. S. Houser
JWB CoHection of John W. Beardsley; Honolulu/ HI
KSU Kansas State University; Manhattan (H.D. Blocker)
LC L. Childs
LH L. Hanning
LPW L. P. Wehrle
LRH L. R. Hanning
MK M. Kosztarab
MLW M. L. Williams
MMK M. and M. Kosztarab
NMSU New Mexico State University; Las Cruces (W. A. Iselin and J.

and J. Zimmerman)
NWC N. W. Capron
OEB 0. E. Bremner



OHSU Ohio State University; Columbus (C. Tripiehorn)
ORSU Oregon State University; Corvallis (J.D. Lattin)
PANS Philadelphia Academy of Natural Sciences/ PA (W. W. Moss)
QLS Q. S. Lowry
RB R. Beshear
RFW R. F. Wilkey Collection/ Arthropod Slide Mounting Service;

Bluffton, IN
RGB R. G. Baer
RJG R. J. Gill
RLP R. L. Penrose
RWD R. W. Doane
SEM Snow Entomological Museum, University of Kansas; Lawrence

(G. W. Byers)
SWB S. W. Bullington
SWRS Southwest Research Station; Portal, AZ (V. Roth and R. Morse)
TDAC T. D. A. Cockerell
UCD University of California/ Davis (R. 0. Schuster)
UMN University of Minnesota, St. Paul (P. J, Ciausen)
USNM United States National Museum (Natural History); Washington,

DC and Beltsviile, MD (D. R. Miller).
VPI Virginia Polytechnic Institute and State University;

Blacksburg (M. Kosztarab).
WA1 W. A. Iselin
WJB W. J. Baerg

In cases where the abbreviated collector(s) name in the "Material studied"
sections appears in parentheses, proper identification could not be established.

States. Names for states and countries in the species descriptions are capitalized
and in boldface type.

AL Alabama
AR Arkansas
AZ Arizona
CA California
CO Colorado
CT Connecticut
DC District of Columbia
DE Delaware
FL Florida
GA Georgia
HI Hawaii
A owa
IL Illinois
IN Indiana
KS Kansas
LA Louisiana
MA Massachusetts
MD Maryland

Ml Michigan
MN Minnesota
MO Missouri
MS Mississippi
NC North Carolina
NH New Hampshire
NJ New Jersey
NM New Mexico
NY New York
OH Ohio
OK Oklahoma
OR Oregon
PA Pennsylvania
Rl Rhode Island
SC South Carolina
TN Tennessee
TX Texas
VA Virginia
Wl Wisconsin



Other Abbreviations

B-^Z Biology and Zoology mi.
C Centigrade or Celsius mm
ca. about Mt.(s)
Ckli. Cockerel! N
Co. County Natl.
coll. (s). coilector(s) NE
Cr. Creek no.
dia. diameter Pk.
E East Rd.
elev. elevation ref.
fig.(s). figure(s) Rt.
fr. from S
Ft. Fort St.
Hosp. Hospital Sir.
Hwy. Highway Univ.
KOH Potassium hydroxide W
let. letter Zool.

miles
millimeters
Mount or Mountain(s)
North
National
northeast
number
Park
Road
reference
Route
South
Saint
Street
University
West
Zoological

NOTES ON SYSTEMAT1CS, BIOLOGY, DISTRIBUTION
AND ECONOMIC IMPORTANCE OF KERMES1DAE

Family Kermesidae Signoret, 1875. Kermesites (Signoret/ 1875) was con-
sidered the first family-group name (Williams/ 1969). This designation was based
on the genus Kermes Boitard (1828). Since the original designation of the
family, the genus Kermes has been placed in various families including the
Coccidae (MaskeN/ 1894; Cockerel)/ 1896b/ 1899a,b; Fernald/ 1903), the Kermidae
(Ferris/ 1937), the Lecanidae (Balachoswky, 1948/ 1950a/b)/ the Dactylopiidae
(Ferris, 1955b) and the Kermococcidae (Borchsenius, 1960).

Lobdell (1929) first designated the name Kermesidae in place of the
Eriococcidae based on the Law of Priority citation with the type-genera. How-
ever/ the name Kermesidae was never accepted as a replacement for the
Eriococcidae. Williams (1969) stated that the family name should be Kermesidae
based on the type-genus Kermes Boitard. There are now eight genera at least
provisionally assigned to this family.

The adult females of the eight genera included in the Kermesidae have their
derm highly sclerotized/ unlike those in the closely related family Eriococcidae
which usually have an unsclerotized derm.

First and second instars reveal distinct morphological characters which
correspond to the grouping through pre-reproductive female morphology into
eight genera. However, some of the North American kermesids can be separated
only through the first instars while others can be separated only through adult
females. Beardsley (1983), based on a comparison of the morphology of the adult
males/ believes that the family Kermesidae is not closely related to the
Eriococcidae.



The family in the Nearctic Region includes AHokermes, new genus; Kermes
Boitard; Nanokermes, new genus; and Olliffieffa Cockerell. Not included are the
Palearctic Fulbr’ightia Ferris, Nidular’ia Targioni-Tozzetti, Physeriococcus
Borchsenius/ and the Oriental Reynvaania Reyne which seem to fall into groups
that may deserve separate tribal or subfamily status.

Etymology. The family was named for the type genus/ Kermes, the first
described in this family.

Economic importance. Nanokermes pubescens is responsibie for most of the

reported damage in North America. Garman (1905) found it on burr oak
(Quercus macrocarpa) in Kentucky and believed this scale insect caused twig
die-back- Baerg (1955) noted that in Arkansas post oak (Q, stelfata) terminals
infested with 90 or more of these scale insects were shed. McConnell and
Davidson (1959) reported heavy N. pubescens infestations with both "flagging,"
or the death and browning of terminal leaves, and leaf distortion. Some of the
damage attributed to N. pubescens might have been caused/ at least in part/
by N. folium n. sp., not recognized as a separate species by earlier workers.

Hamon et af. (1976) observed Affokermes king/ causing flagging of both red
oak (Q. borealis) and black oak (Q. vefutina) in Virginia. Flagging occurred
in some cases even when only a single A. king! female was present at the base
of a leaf petiole. Hamon (personal communication) observed A. cueroens’is
causing flagging and die-back of live oak (Q. virginiana} in Florida (Color fig.
2). In Hungary/ Kozar (1974) reported Kermes quercus damaging forest trees.

Genus Allokermes Bullington and Kosztarab/ 1985. The genus was sepa-
rated from Kermes on the basis of the slide-mounted pre-reproductive females.
Type-species: Kermes galflformis Riley/ 1881.

Eleven North American species are included in this genus at present.

Hamon et af. [1976) studied the biology of the Nearctic species/ Aflokermes
king!, found on red and black oaks in Virginia. Each female deposits an average
of 2820 eggs on trees during late July and early August. The eggs hatch be-
tween September and November. The first instars migrate and overwinter in

crevices on the limbs and trunk (Color fig. 3). They molt in April of the fol-
lowing year. Second instar males may migrate to a lower area of the trunk or

to debris under the tree where they transform into prepupae/ pupae, and adult
males. The second instar females migrate to the new growth and usually settle
at the base of the leaf petioles. They molt into third instars in early June.
The latter transform into adults in mid-June. After mating, the females develop
into highly sclerotized/ gall-like individuals. The shape of the females is cor-
related with habitat: usually spherical on a twig, wedge-shaped when between
a twig and a bud, or asymmetrical when in a cluster of buds. Color varies from
patterned to uniform and from light tan to dark brown. Size may vary between
5-7 mm in diameter and 4-6 mm in height.
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Genus Fulbrightia Ferns, 1950. Ferris (1950) stated that the monotypic
genus Fufbrightia does not resemble Of/if’f’fefia, although both have gall-making
habits. However/ he did mention that they both may be derived from Kermes.
Ferris placed this Palearctic genus in the Eriococcidae and/ later/ Hoy (1963)
confirmed its placement. Type species: Fufbnghtia gafficofa Ferris/ 1950.

The biology of the Palearctic species F. gaflicola was discussed by Ferris
(1950). He assumed that the first or second instar female settled near a bud
on the twig. While developing/ it causes distortion of the entire twig. All lateral
twigs beyond the point of infestation are dwarfed. The leaves are reduced in
size and each twig with its leaves forms a short cone. The female becomes buried
among the swollen bases of several of these short cones.

Genus Kermes Boitard, 1828. Latreille (1798) suggested the name "Kermes"
as a common or group name in the Coccoidea/ but Boitard (1828) first designated
Kermes as a generic name for some scale insects resembling galls. Some of the
synonyms for the genus Kermes include Kermococcus Siivestri (1911) and Taffa
von Heyden 1860 (Lindinger, 1933). Although workers have argued over the
name Kermes, the group’s generic status has never been challenged. Type-
species: Kermes roboris (Fourcroy, 1785).

Balachowsky (1942, 1948) placed the genus Kermes with the eriococcids and
the pseudococcids. Ferris (1955b) linked the genus Kermes with the eriococcids.
The genus Kermes is the type-genus of the family Kermesidae. Hoy (1963) listed
59 species in this genus, but a number of these are now synonyms/ while others
have been assigned to the genera Alfokermes and Nanokermes by us. Kosztarab
and Kozar (1985) treated five species of Kermes from Central Europe.

The biology of Kermes quercus L./ a bark-inhabiting Palearcic species/ is
discussed in detail by Nassonov (1910) and Saakyan-Baranova and Muzafarov
(1972). Each female deposits between 120-1/200 eggs during mid-June. The
first instars settle in bark crevices near the old females. The nymphs then molt
at the end of August. The overwintering stage of both sexes is the second
instar. At the beginning of spring/ the second instar males migrate to the bark
surface where they transform into prepupae/ pupae, and adult males. The
second instar females remain in the fissures of the bark and molt in the spring.
The third instar females molt to become young females in mid-May/ at which time
mating takes place and the females rapidly increase in size and become globular.
Kozar (1974) reported K. quercus from Hungary as a pest of young forest trees.

Genus Nanokermes Bullington and Kosztarab, 1985. Nanokermes was sep-
arated from the genus Kermes on the basis of pre-reproductive adult females.
Type species: Kermes pubescens Bogue/ 1898. Three North American species
are assigned to this genus at present.

The biology of Nanokermes pubescens has been discussed in part by Garman
(1905), Houser (1918), McDaniel (1930), Baerg (1955) and McConnell and
Davidson (1959). It is apparent to us that the biological information from these
sources which is summarized below often included data not only for pubescens^
but also for folium which is often found intermixed with individuals of
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pubescens, and is described as new in this study. Eggs are laid from late June
for about a month. From early July first instars exit from under the female and
migrate to the trunk and limbs of the host/ where they feed and overwinter.
Their color changes from lemon yellow at hatching to an orange as winter ap-
proaches. They first molt when the leaf buds unfold. Second instar males re-
main on the trunk or limbs and transform into prepupae, pupae, and adult males
under white waxy-felted cocoons. The second instar females migrate to the new
growth. They either settle near the bud or on a petiole or midve’m on the upper
surface of the leaf. They molt to become third instars in mid-May, and to become
adults in late May. They become smooth, globular/ heavily sclerotized and
reddish-brown during the first week of June. Although only ca. 2.5 mm in
length/ a few adult females feeding on a young leaf petiole or midvein can cause
serious distortion due to unequal development of the leaf. If several specimens
feed in one area/ "flagging" or death of the leaf or twig may result. The tree
as a whole apparently is not seriously affected.

Genus Nidularia Targioni-Tozzetti, 1869. Synonym: Querceti’coccus
Lindinger, 1933. Koteja (1980) proved its relationship with Kermes based on
adult females and first instar nymphs. We agree with his conclusions. Type-
species: Coccus pufvinatus Planchon, 1864.

The genus Nidularia is considered here monotypic, until the status of N.
balachowskii Bodenheimer is clarified. It is restricted to oaks, and has been
reported to date from Quercus coccifera^ Q. ilex, and Q. ithaburens’ss. Dis-
tribution is circum-Mediterranean, including: Algeria/ Portugal, Spain, France,
Italy, Israel and Turkey. No records are available on its economic importance.

Genus Olliffietfa Cockerel!, 1896. Cockerel! (1896a) described 0. cristicofa
and placed it in the Coccidae. Ferns (1955b) stated that Olfiffieffa is essentially
a species of Kermes that has adapted a gall-making habit, Ferris (1955b) and
Hoy (1963) placed this genus in the Eriococcus group. Type-species: OHiffiella
cristicofa Cockerel I, 1896.

Two species were included in the genus Olliffieffa: cristicola and secunda.
Both are gall-formers on oaks/ the former in the southwestern United States and
the latter in Mexico. Hosts of cristicola: Quercus emoryi, seldom Q.
hypoieucoides; of secunda, an unknown oak. Observations on the biology of
0. cristicola are given by Cockerel (1896a)/ Ferris (1919), and Kosztarab
(1982).

The galls, located on the undersurface of the leaf, are 10-12 mm long, 6-8
mm wide at base, compressed laterally to 5-9 mm, and taper into a sharp point.
The gall opening is an elongate slit parallel to the midrib on the upper surface
of the leaf. Two to four galls may be on a single leaf; occasionally two galls
are fused. Dry galls are hard and woody. The female fills the lower or pointed
end of the cavity of the gall and lies with its dorsum toward the opening. The
overall shape of the female is conical/ conforming to the shape of the cavity with
a heavily sclerotized, flat, circular dorsum and a membranous or slightly
sclerotized venter. It remains questionable how the first instars escape from
under the female and through the opening of the gall. Nymphs that were found
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inside the gall/ on the leaves, or near bud regions were used for this study.
No information is available on the overwintering stage/ on the instar starting
the gall/ or on the males. 0. cristf’cola habitat in Arizona is given in Color
figure 4.

Ferris (1955a) stated that the females of 0. secuncfa form galls on leaves
similar to the galls formed by 0. cn’sticola. Ferris’ (1955a) secunda description
was erroneously based on third instar nymphs. Unfortunately, certain devel-
opmental stages are lacking for both species in this genus. Further studies are
needed to determine if secunda is a valid species. The second author attempted
to re-coflect topotype material for secunda in 1978, without success.

Genus Physeriococcus Borchsenius, 1959. Borchsenius (1959) allied this
monotypic genus close to the genus Kermococcus^ a synonym of Kermes. Hoy
(1963) confirmed its placement in the family. Type-species: Physeriococcus
ceffulosus Borchsenius, 1959.

Borchsenius (1959) and Wang (1982) mentioned very little on the biology
of this Palearctic species. Hosts include Lithocarpus sp. and Quercus sp.
The females develop on the branches or near the bud region. The body of the
female is globular and the exoskeleton is highly sclerotized, with polygonal and
oval clear areas. It is known only from Yunnan Province of China.

Genus Reynvaama Reyne/ 1954. This monotypic genus was placed by its
describer close to Fulbrightia in Eriococcidae. Adult females of Reynvaama differ
from Fulbrightia by the lack of small 8-shaped pores/ absence of legs, and
presence of two transverse rows of large ("robust") setae just posterior to anal
ring. According to Reyne (1954), the first instars show considerable differences
in their morphology. Type-species: Reynvaania gafl’icola Reyne, 1954. It is a
bud gall producer; restricted to oak, Quercus lineata Bl., collected at an altitude
of 1000 to 1600 m in Java and Sumatra (Indonesia).

In summary, the biology of very few species in the Kermesidae has been
studied in detail. The first instars or "crawlers" provide dispersal for each
species. Females develop through three nymphal instars by sucking plant sap
and reducing the overall vigor of the tree. Symptoms of damage are distortions
of the leaves and petioles, gall formation, and "flagging" or dieback of the
terminal leaves and buds. In small trees where "flagging" occurs, chemical
control may be needed and the dead twigs must be pruned, sometimes reducing
the economic and aesthetic value of the tree.

A REVIEW OF MORPHOLOGICAL CHARACTERISTICS OF THE ADULT
FEMALE IN THE FAMILY KERMESIDAE

Kermesidae with the terga fused, terga after final molt expanding greatly,
concurrently increasing En thickness and sclerotization dorsally, while ventrally
growing inward to separate sternum from substrate (Plates 3 B-F, 4 A). Tubular
ducts restricted to tergum, eriococcid type, distal bulblike expansion almost
spherical and cup within it parallel-sided and deep (Plate 5 D), ducts densely
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packed in a zone about margins of tergum except in region posterior to vulva,
and producing secretions to fasten insect securely to substrate. Disc pores
scattered evenly over tergum/ resembling highly integrated bilocular disc pores
sunk deep within membranous tube, and occasionally, when specimens have been
inadequately cleared/ with long, filamentous distal extensions projecting inward.
Multilocular disc pores abundant between vulva and anus. Setae small, stout,
conical to lanceolate, in at least four rows of 12 setae each, paralleling tubular
duct band.

Sterna distinct, membranous, deeply invaginated along thoracic sutures,
pouched along abdominal margins, and during oviposition becoming invaginated,
except for a thin media! partition (Plate 3 H, lateral view; 4 C, cross section)
on which the legs are found. The invaginated sternum fills nearly the entire
body cavity. When eggs have hatched and first instars have departed, a hollow,
gall-like shell (Plates 3 H, 4 C) remains. Antennae reduced, but never absent,
indistinctly segmented, positioned anteriolaterally to clypeolabral shield, but
within tubular duct zone, having no direct contact with outside and serving no
apparent function in this stage. Legs retaining all five segments, sometimes
greatly reduced in size or with segmentation indistinct, useless for locomotion.
Spiracles unusually targe, on prothorax and mesothorax. Quinquelocular and
7-locular disc pores numerous, more on thorax than abdomen, 10-tocular disc
pores restricted to sternum.

GENERAL MORPHOLOGY

Field Characters of Post-reproductive Female

Plates 1 and 2

Body shape (Plate 1). The body, which is typically ovoid (fig. A), has
a shallow to pronounced longitudinal medial depression (fig. B). This depression
is sometimes confluent with two or three transverse incisions, giving the insect
a multilocular appearance (fig. C). Many females become almost spherical prior
to oviposition (fig. D). Kermes syfvestris (Ckll. and King) is pyriform (fig.
E). If the specimen was taken from a wound in the bark or from a fork between
two twigs, it may be either asymmetrical or wedge-shaped.

Position of the anus (Plate 1). The anus and its associated setae, invisible
to the naked eye^ may be surrounded by a dark spot. Several rows of similar
dark spots may converge upon the anal spot (fig. F). The function of the spots,
many of which are associated with a dermal pit or invagination, is unknown.
Perhaps the pattern that the spots form serves to guide the males during
courtship or attendant ants in search of honeydew, much as flower patterns
guide bees to nectar.

The anus may be located in one of three positions: about one-third of the
insect’s height up the posterior derm (fig. B, dark spot). Just above the Junction
of the dorsum with the substrate (fig. E, dark spot), or at the junction of the
dorsum with the substrate (fig. A, dark spot).
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Plate I.- External morphology of the adult female



Body color. Body color varies considerably/ from black to dark brown to
light tan suffused with yellow. Specimens bleached by the action of the weather
may be almost white. In all kermesids the derm is covered with minute black
specks, the openings of the simple disc pores. Larger black spots/ sometimes
found within the transverse incisions, surround openings to the spinescent
8-shaped pores.

Body secretions. Several species of Kermes secrete a white or yellowish
wax through the multilocular disc pores on their mid-dorsum. A hardened
droplet of wax surrounds each pore opening. If these droplets are closely
packed/ they may coalesce to form a "bloom" that obscures the ground color.
In only one species/ Kermes shastensis Ehrhorn/ is enough wax produced to form
a test or shell covering the derm (Plate 2/ fig. F). In K. shastensis young
females/ the wax appears white/ soft/ and fluffy and can easily be teased into
thin strands with a needle. It is also sticky, especially so if heated/ and has
a texture similar to the texture of cotton. In K. shastensis old females/ this
wax is consolidated into a hard/ brittle shell/ possibly as a result of being ex-
posed to sunlight. The wax never solidifies on young specimens that have been
brought indoors.

Many species have a waxy strip/ produced by muitilocular disc pores/

sealing the juncture between the dorsum and the substrate. Dorsally/ the strip
may be well defined or may grade into sparsely distributed wax droplets on the
mid-dorsum; posteriorly/ it may be incomplete (Plate 1, fig. G)/ may turn
dorsally and end at the anal ring (fig. H)/ or turn dorsally and extend over
the anal ring (fig. I).

in some species an anterior spiracular furrow is present. Its presence is
indicated by a band of white wax on each side of the body that is perpendicular
to the substrate and that is about one-third the body length back from the
anterior end of the body. This wax band is secreted by multilocular disc pores.

A mucous-like wax/ present in a wide strip between the ventral tergum and
the substrate/ is secreted by tubular ducts and probably serves to fasten the
insect to the substrate. Several species have another wax type that is produced
by a second type of tubular duct. Each of these ducts secretes a strand-like
filament of wax (Plate 2/ fig. G). These filaments/ which stand upright/ re-
semble pubescence when viewed en masse. They always form a broad strip
around

Plate 2. Postreproductive -female Kermesidae: Figures ^-Allokermes brani-
gani (King)/ Q-A. essigi (King)/ D-^. king! (Cockerel!)/ E-Kermes rimarum
Ferris/ F-/<. shastensis Ehrhorn, G-Nanokermes folium Bullington a,nd Kosztarab,
J-0///777e//o cristicola Cockerell. Note pointers indicating a chalcid wasp/ and
several emergence holes on the female exoskeletons.

Prereproductive females: Figure C-Allokermes king! (Cockerell) clustered
at the base of a bud and shoot forking.

Galls produced by Of/iffief/a cristfco/a Cockerell/ Figures H and I. Note
pointers on leaf of Quercus emoryi.
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Plate 2.- Representative Kermesidae
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the anterior and lateral dorsal margins, and may also be found on the middle
and posterior dorsum, sometimes by the thousands.

Additional Characters

Plates 3 and 4

False venter (Plate 3). In the third instar female (easily distinguished from
third instar males, which are prepupae), the terms dorsum and venter can be
used synonymously with the terms tergum and sternum. Just after eclosion,
however, two lobes of the anterior tergum and two lobes of the posterior tergum
begin to grow under the sternum to form a false venter. An auxiliary medial
lobe is sometimes present posteriorly. By the time the adult is ready for
oviposition, these lobes have enlarged and have met one another mid-ventrally,
sealing the sternum off from the substrate. The juncture of the lobes is sealed
by wax secreted by multilocular disc pores on the sternum. The lobes’ devel-
opment in Aflokermes king! (Ckll.) is illustrated. Figure A is a ventral view
of a third instar female. Figures B through F are ventral views of successive
stages in the development of the lobes in the adult female.

The labium, compressed between the two anterior lobes, with these some-
times forms the posterior terminus of a mid-ventral ridge or keel. The ridge’s
development may be very pronounced in specimens that have been taken from
forks between twigs.

Brood chamber (Plate 3). Just prior to oviposition, the false venter com-
pletely separates the sternum from the substrate (fig. G). The true venter,
or sternum, is small compared to adult body size, is pouched along the lateral
abdominal margins, and is deeply invaginated along the thoracic margins.

As the eggs are laid, they are entrapped in the space between the sternum
and the false venter. Because the outer body shell is too heavily sclerotized
to expand to make room for the newly laid eggs, the membranous sternum is
forced to expand. Once egg laying is completed, the sternum has expanded to
fill most of the body cavity (sagittal section, fig. H). No traces remain of the
sternum’s former segmentation. A thin medial partition encloses the remaining
viscera. The legs are located on each side of this partition.

Provisions for the escape of the first instars (Plate 4). The false venter’s
lobes collapse and shrivel after oviposition, probably because the female dies
(fig. B, compare fig. A). Fig. C is a cross section of the female following the
collapse of the false venter. The cross section, taken at X-X’ on fig. B, shows
the rear half of the brood chamber. The collapse of the false venter forms a
cavity or passage between the posterior ventral derm and the substrate con-
necting the brood chamber to the outside. This passage, shown in fig. C with
a first instar crawling through it/ is so narrow that only one or two first instars
can crawl through it at a time.
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Plate 3.- Allokermes kingi (CockerelI)- development of the

false venter
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Plate ^r Allokermes w//w7/(Ehrhorn)- brood chamber exit passac;



Slide-mounted Pre-reproductive Adult Female

Tergum

Plate 5

Body shape (fig. A). The body of the flattened female/ usually ovoid to
circular/ may resemble a rounded pentagon in young females of several species.

Eyes (fig. C). The eyes may be absent; or/ if present/ indicated by ir-
regularly shaped plates/ or eye bases/ located anteriolaterally of the antennal
bases and laterally of the tubular duct row. These bases may be associated
with a lens or eye cap. Because the eye caps are rarely present in slide-mounted
females/ the function of the bases is unknown. The eye caps/ found only on
young specimens/ may be more fragile in the older specimens/ and thus more
likely to be rubbed off when the specimen is being handled during mounting.

Tubular ducts. These ducts/ found only on the tergum/ are of two types.
One type (fig. D) is distributed in a wide submarginal row around the anterior
and lateral margins of the venter. Each duct consists of a membranous tube
with a lightly sclerotized and bulb-shaped head enclosing an apical mvagination
or cup. A terminal membranous filament is probably present in all species/ but
disintegrates in some species by the action of KOH. This filament/ which does
not stain well enough to be obvious/ can usually be found on the majority of
ducts/ if found on one. Rarely/ the cup at the end of the duct may be everted
or absent.

A second type (fig. E)/ less variable in structure than the first type/ if
present/ is usually distributed in a wide row lateral to paralleling the submar-
ginal row of tubular ducts/ and is also distributed on the middle and posterior
of the dorsal derm/ where from 30 to many thousands may be found. The head
of this second type of tubular duct is more heavily sclerotized/ shorter/ and
stouter than the head of the first type. Only in a few of these ducts were
terminal filaments observed.

Disc pores. These pores are composed of an outer sclerotized ring/ a
central sclerotized tube/ and from three to ten spokelike partitions connecting
the two. The circular spaces between the partitions are called loculi. A
membranous tube/ about the length of the pore itself/ connects the outer ring’s
perimeter with the exterior body surface. Occasionally/ one can see either a
small membranous extension/ one-fifth the pore width/ to one side of the pore/

or a membranous filament projecting from the central tube’s distal extremity.
The pores on the mid-derm may be wider or narrower than the pores in the
marginal or pre-anal row. The number of types of pores with different numbers
of loculi is a reliable taxonomic character.

Pore arrangement is an important taxonomic character. Pores are arranged
in a lateral row/ a pre-anal row/ and a spiracular band. Only the pre-anal row
is always present.
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The p re-anal row is broad basally, extending betwe&n the posterior
extremities of the submargina! tubular duct row. Apical ly, the p re-anal row
may be shorter than wide or prolonged posteriorly into a strip of pores on each
side, each strip usually reaching as far dorsally as the anal lobes, but sometimes
extending further and curving inward to meet with the strip on the other half
of the body above the anal ring. The strips may be either slender and composed
of few pores or wide and composed of many pores.

The lateral row of disc pores/ which has two parts (fig. F), may be present
or absent. The first part in many species is composed of pores around the
marginal setae. These pore and seta! clusters resemble pseudococcid cerari.
They differ from the pseudococcid cerari, however/ in that the membrane sur-
rounding them is not sclerotized. The second part/ composed of evenly dis-
tributed pores lateral to the submarginal row of tubular ducts, may be slender
or wide/ sparse or dense. It may grade into disc pores on the mid-dorsum/ or
be absent.

Pre-anal and mid-dorsal enlargements, (figs. H and I/ respectively).
These enlargements have been provided to allow the reader to see what pore/

duct/ and setal types are present and in what proportions in each location.
Each circular enlargement represents 24.8 mm square in area.

Spmescent 8-shaped pores (fig. J). These pores may be present or absent.
A generalized spinescent 8-shaped pore consists of an oval to circular sclerotized
ring/ connected to the exterior body surface by a short membranous tube. From
within this ring/ two cone-shaped teeth project dorsally; two sac-shaped pits,
ventrally. These teeth and pits may be either sclerotized or membranous. Some
of these pores may lack either teeth or pits or may have these unequally de-
veloped. Spinescent 8-shaped pores vary greatly in size between species, but
all those from a single individual or lot are similar.

Spinescent 8-shaped pores, found on the mid-dorsum, may be distributed
either randomly or in three bands. Occasionally they are found in three short
bands across the posterior dorsum.

Amorphous pores (fig. K). These are sclerotized pores without definite
shape. They are variable in size. Their presence or absence is not constant
for all specimens within a species or even for all specimens within a lot.
Amorphous pores are probably remnants of distorted sclerotized tubular ducts.
They tend to be found in older individuals. The smaller of these pores may
be hard to distinguish from small spinescent 8-shaped pores. When present/
the amorphous pores are distributed in bands across the mid-dorsum/ often
intermixed with spinescent 8-shaped pores. The structure or presence of these
pores is not considered a reliable character.

Setae. The general setal pattern on the tergum appears to be two setal
bands on each side of the body, but the extent that the setae in the bands are
integrated to form rows varies/ as does the number of setae per row- The setae
may appear to be distributed randomly; their position is uncertain from specimen
to specimen because the derm is folded and wrinkled. Setae are also prone to
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Plate 5.-General morphology of the adult female, tergum



break off at their bases. We do not consider the number and position of the
tergal setae a reliable character.

The pre-anal setae are located within the confines of the pre-anal row of
multilocular disc pores. The anal setae, located on the anal lobes/ are larger
than the pre-anai or marginal setae. In most species there are between 11 and
32 anal setae to each side of the body. A few species have only one or two:
these are very stout.

We consider the marginal ("fig. L), pre-anal (fig. M)/ and anal setal length
to be a reliable morphological character. The anal setae vary least in length
or width; the pre-anal setae, most. In some species the pre-anal setae are

slightly longer the further they are located from the posterior margin of the
sternum; therefore/ the pre-ana! setal enlargements have always been taken from
the same part of the pre-anal multilocular pore row.

Anal lobes (fig. N). These may surround the anal ring, be located ventral
to it/ or be located dorsal to it. If situated either around or ventral to the anal
ring/ they are usually membranous. If located dorsal to the anal ring/ they are

triangular/ platelike/ and sclerotized.

Anal ring (fig. 0). A few species have an areolate anal ring/ each half
bearing three long setae. We believe this anal ring has been retained by the
adult from the third in star within an indistinctly sclerotized circum-anal
encasement. In some species/ an areolate anal ring is not present in either the
third instar female or the adult. Some of this latter group of species have the
circum-anal sclerotization similar to the sclerotization in the former group,
whereas others have the circum-anal sclerotization broad and flattened/ forming
a substitute anal ring. The length and width of the anal ring or circum-anal
sclerotization are reliable taxonomic characters.

Sternum

Plates 5, 12/ 23, and 26

The membranous sternum is crowded with pores and setae. The pore and
setal positions are uncertain from specimen to specimen/ as the derm is folded
and wrinkled. Only structures that were large and conspicuous were measured.

Antennae (Plate 5/ fig. B). The antennae/’usually several times longer
than wide, are indistinctly segmented. In several species the antennal exuviae
of the first, second/ and third instars are never shed. The antennae/ which
vary in size within a species/ always bear fleshy setae apically/ and pointed/
stout setae basally.

The antennae often separate from their bases because of coverslip pressure.
The orientation of these separated antennae with respect to each other and from
slide to slide is uncertain. And we find it hard to see the antennal details and/
thus. reliable characters.
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Labium (fig. A, posterior surface; fig. B, anterior surface). The labium,
conical in shape/ is usually flattened on the slide-mount. !t has four segments;
the apical two are nearly always fused/ and the basal two are sometimes fused.
The length and width of the labium were measured.

A crumena/ an elongate sac for the stylets when they are retracted/ is
attached to the posterior rim of the iabium. The crumena may not be visible.

Spiracles (figs. C/ D). These are always present on the pro- and
mesothoracic segments. All the spiracles are similar in structure (Plate 12 C)/
consisting of an oval peritreme enclosing two opposing lips. The atrium/ or

opening between these lips/ connects to a wide tube extending beneath and to
one side of the peritreme. The length of the spiracle along this tube and the
width of the spiracle along the long diameter of the peritreme were measured.

Legs (figs. E/ F/ G). Leg length varies among species and legs may be
oriented in any direction on a slide. Leg chaetotaxy or segmentation was not
considered a reliable character because the setae tend to break off and the
segmentation is indistinct. When leg length was measured/ trochantin (Plate 12
E) and claw length were included.

KEY TO FAMILIES OF COCCOIDEA RELATED TO KERMESIDAE
Based on Characteristics of Adult Females

1. Hind legs reduced to an oval cluster pore plate/
other legs entirely absent; anal ring sclerotized/
platelike with 4 setae/ surrounded by a few short
stout setae Cryptococcidae

Six legs almost always present; ana! ring not
surrounded by short stout setae; if setae present/
those long and slender 2

2. Disc pores/ usually quinqueloculars/ in large
clusters/ scattered on dorsum; dorsal setae
truncate; anal opening appears as a transverse
slit often with a sclerotized bar anteriorly/
on Cactaceae {Opuntia and Nopalea]
only Dactylopiidae

Disc pores usually not arranged in clusters as
above; dorsal setae seldom truncate; anal opening
variable; on different hosts 3

3. Tubular ducts always present; disc pores of
various types; body of different shapes; abdominal
lobes variable; legs/ when present/ usually
similar in size; on a variety of host plants;
with almost worldwide distribution

25

4



Tubular ducts absent; only multilocular
(seldom quinquelocular) disc pores present;
body turbinate or seldom circular; abdominal
lobes often pincher-like; anterior legs always
smallest; ail gall inhabitants on Eucalyptus
in Australia Apiomorphidae

4. Microtubular ducts usually present; ventral
tubular ducts, when present, scattered over venter;
without simple disc pores on mid-dorsum; anal ring
usually with pores and setae; often with cruciform
pores on venter; anal lobes usually protruding;
on various herbaceous and woody hosts Eriococcidae

Microtubular ducts absent; 1 or 2 types of tubular
ducts always present/ usually arranged in a wide
submarginal band on tergum; with simple disc pores
on mid-dorsum; anal ring/ if present, without pores
and seldom with setae {Affokermes}; cruciform pores
absent; without protruding anal lobes; associated only
with Fagaceae (oaks and chinquapin) Kermesidae

KEY TO THE GENERA OF THE NEARCT1C KERMESIDAE

Adult Females

1. With 1 tubular duct type; anal lobes membranous,
low/ mound-like in side view/ and indistinct,
each bearing from 11 to 38 long slender
setae; spiracular furrow apparently absent;
lateral setae more than 1,5 times longer than wide
at base (except K. nucfus & K. rimarum)

With 2 tubular duct types (pi. 28 D,E); anal
lobes sclerotized/ each roughly triangular and
bearing single/ stout/ medially projecting seta
(pi. 29 K); spiracular furrow occasionally present/
extending onto dorsum/ and lined with disc pores;
lateral setae short/ less than 1.5 times longer
than wide at base (pi. 29 I) Ncsnokermes^ new genus, p. 87

2. Dorsum with heavily sclerotized/ spinescent
8-shaped pores (pi. 5 J)/ these ranging from
AV. to 39y; disc pores/ if present laterally,-
and not covering entire dorsum/ evenly
distributed in marginal band 3
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Dorsum without the above heavily sclerotized
spinescent 8-shaped pores; disc pores always
present laterally and/ if not covering entire
dorsum, then clustered about marginal setae
(pi. 20 D) Kermes Boitard, p. 68

3. Large tubular ducts and disc p.ores forming
a wide band along dorsal margin; without the pair
of longitudinal rows of large setae on mid-dorsum;
8-shaped pores replaced by pit or tooth-shaped
pores on mid-dorsum, these randomly distributed;
anal lobes surrounding anal opening, forming
circular prominence bearing setae on both dorsal
and ventral surfaces; anal ring broad, flattened
and distinct (pi. 11 I, J). AHokermes^ new genus, p. 28

Without a wide band of ducts along dorsal margin;
with large setae forming a pair of longitudinal
rows on mid-dorsum; 8-shaped pores distributed
evenly and densely on mid-dorsum; anal lobes
ventral to anal opening (pi. 30 J, on dorsal surface
appear to be posterior to anal opening), without
definite margins/ and bearing setae only on their
ventral surfaces; anal ring narrow/ cordlike/ and
indistinct {Ofl’if’fief/a cristicola,
pi. 30). Offiffie/fa Cockerel!/ p. 102

Third Instar Females

1. With 1 type of tubular duct; ana! lobes low/
moundlike in side view/ each bearing from 13 to 34
equally long/ slender setae; anal ring not
areolate/ without setae. 2

With 2 types of tubular ducts; anal lobes
prominent/ conelike, each bearing at its apex one
long seta and several shorter/ lanceolate ones
(pi. 27 K); anal ring areolate and bearing 3 long
setae per side (pi. 27 M). Nanokermes, new genus/ p. 92

2. Anal lobes ventral to anal opening (pi. 24 I/ on
dorsal surface of plate/ illustrations appear to be
posterior to anal opening)/ without definite margins/
and bearing most setae on their ventral surfaces. 3

Anal lobes surrounding anal opening (pi. 13 H/l)
and forming circular prominence bearing many setae on
both dorsal and ventral surfaces Affokermes, new genus, p. 50
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3. Lateral multilocular disc pores evenly distributed
in marginal row (pi. 32 D) OH’iffieffa Cockerell/ p. 106

Lateral multilocular disc pores clustered
about marginal setae (pi. 24 C) Kermes Boitard, p. 84

DESCRIPTION OF ALLOKERMES, NEW GENUS

Type: Kermes gaffiformis Riley

Adult female (Plate 11). With 1 tubular duct type (fig. B); mid-dorsum
with pit- or tooth-shaped pores, these heaviiy sclerotized, ca. 4ii to 39^ long
(fi9. F)/ if smaller distributed randomly/ if larger/ in 3 or more distinct
transverse bands; spiracular furrow absent; multilocutar disc pores, if present
laterally, not covering entire dorsum, evenly distributed in marginal band (fig.
C); anal lobes membranous, surrounding anal opening, forming circular promi-
nence/ each half bearing 13 to 34 long/ slender setae (fig. I); anal ring broad/
flattened, and with margins distinct from surrounding derm/ and not enclosing
third instar anal ring (fig. J).

Third instar female (Plate 13). With 1 tubular duct type (fig. C);
spiracular furrow absent; multiiocular disc pores absent in lateral band; anal
lobes membranous/ surrounding anal opening, forming circular prominence, each
half bearing 13 to 34 long/ slender setae (fig. H); anal ring flattened, with
margins distinct from surrounding derm, and deeply creased longitudinally (fig.
I).

Remarks. This genus apparently is restricted to the Nearctic Region.
Species are restricted to Quercus spp. and Chrysolepis spp. and specimens are
found in healing wounds, on bark, in forms of twigs, or on branches.

Etymology. Aflokermes literally means "other-Kermes."

KEY TO THE ADULT FEMALES OF ALLOKERMES

1. Pre-anal band of multilocular disc pores
never extending dorsally from posterior end
as far as anal ring (pi. 6 A) 2

Pre-anal band of multilocular disc pores
extending dorsally from posterior end at least
as far as anal ring (pi. 18 A) 3

2. Lateral row of multilocular disc pores
present (pi. 6 C); spinescent 8-shaped pores
with median tooth (pi. 6 )/ these distributed
in 3 transverse bands on mid-dorsum. branigani (King), p. 30
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Lateral row of multilocular disc pores absent;
spinescent 8-shaped pores without teeth (pi. 9 E)/
these distributed evenly on mid-dorsum. essigi (King), p. 39

3. Pre-anal row of muttilocular disc pores extending
dorsally to above ana! ring/ encircling it (pi.18 A) 4

Pre-anal row of multilocular disc pores
extending dorsally to anal ring but not above it. 7

4. Lateral row of multilocular disc pores present
(pi. 17 C); spinescent 8-shaped pores with small teeth 5

Lateral row of multilocular disc pores absent;
spincescent 8-shaped pores without teeth
(pt. 18 E) rattan! (Ehrhorn)/ P. 67

5. Multilocuiar disc pores present on mid-dorsum
(pi. 16 E); median lobe of false venter with few or
no multilocular disc pores 6

Multilocular disc pores absent on mid-dorsum;
median lobe of false venter with 25 to 40 multilocular
disc pores (pi. 10 A) fernsi, new species/ p. 42

6. Quinquelocular disc pores sparsely distributed (about
3 per 25 mm square area) on mid-dorsum (pi. 16 E);
anal lobes without lateral gland king! (Ckll.)/ p. 58

Quinquelocular and 7-locular disc pores densely
distributed (about 20 per 25 mm square area) on
mid-dorsum (pi. 17 E); anal lobes with lateral
gland (pi. 17 J) nivafis (King and Cklt.)/ p. 64

7. Spinescent 8-shaped pores with pits (pi. 5 J);
median lobe of false venter with few or no
multilocular disc pores (pi. 7 A) 8

Spinescent 8-shaped pores without pits
(pi. 15 F); median lobe of false venter with 25 to 40
multilocular disc pores grandt’s (Ckll.)/ p. 57

8. Spinescent 8-shaped pores longer than broad/
resulting in slide mounts with most pores lateral
surface up; spinescent 8-shaped pore loculi
either not visible or indistinct (pi. 11 F) 9

Spinescent 8-shaped pores broader than long/
resulting in slide mounts with most pores dorsal
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surface up; Spinescent 8-shaped pore loculi visible
and distinct (pi. 7 F) cueroensis (Ckll.)/ p. 33

9. Spinescent 8-shaped pores with teeth, or if
without teeth and resembling double pits, this only
in young specimens and pits equal in depth; lateral
multiiocular disc pores present but not in a narrow
dense band. 10

Spinescent 8-shaped pores without teeth/
resembling double pit with pits unequal in depth
(pi. 14 F); lateral muitilocular disc pores
present in a narrow dense band (pi. 14 C) gilfette’i (Ckll.)/ p. 53

10. Spinescent 8-shaped pores small or absent (pi. 8 F),
distributed evenly on mid-dorsum; no pores on median
lobe of false venter; lateral muitilocular disc pores
forming a single row (pi. 8 C); anal lobe setae
from 26^i to 30v long (pi. 8 1) dub’ius, new species/ p. 36

Spinescent 8-shaped pores with long teeth (pi. 11 F),
distributed in 3 or more transverse bands on mid-dorsum;
several pores on median lobe false venter; lateral muiti-
locular disc pores sparsely distributed and forming a

wide band (pi. 11 C); anal lobe setae from 54^t to 91p long
(pi. 11 I) gafliformis (Riiey)/ P. 45

DESCRIPTIONS OF SPECIES OF ALLOKERMES

ALLOKERMES BRANIGANI (KING)

Color fig. 5. Plate 2A

Suggested common name: Branigan’s Kermes.

Synonymy: Kermes branigani King, 1914b:100, 101.
Kermes nigropunctatus, Ferris/ 1920:27; Essig,

1926:276 (misidentification?).

Post-reproductive female. King (1914b) described the post-reproductive
female as:

Globular in shape, 5 mm. long, 6 mm. wide, 5 mm. high. The color is

light cream, nearly white/ often with biuish cast, with four broad/
transverse bands of very light yellowish brown. Segmentation distinct;
the sutures slightly depressed and marked by small round black dots.
Surface shiny and thickly covered with minute black specks. There
is a short/ very distinct groove posteriorly reaching to the anus.
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YOUNG ADULT FEMALE
Plate 6

Type material studied. Topotypes from Quercus chrysolepis, CA, Placer
Co./ Foresthill/ Paragon (Bath) Mine/ Jul. 11/ 1975, coll. RJG/ 1(1), CDA; Jun.
1, 1976/ coll. FUG/ 4(4) CDA, 2(2)/ VP!/ 1(1) USNM, 1(1) UCD.

Tergum

Description. Body (fig. A) circular 3220, 2947 (1860-3710) long, 3400/ 2850
(1980-3400) wide.

Tubular ducts (fig. B). Head bulb-shaped, 10, 11 (10-13) wide.

Multilocular disc pores. Lateral row (fig. C) with quadriiocutar and
quinquelocular pores distributed in narrow band paralleling lateral row of tubular
ducts; pre-anal row with sparsely distributed 3-/ 4-/ 5-, 6-/ and 7-locular pores
extending on each side of body from the posterior end of lateral row of tubular
ducts to point about two-thirds of distance toward anal lobes, never extending
as far as anal ring; median lobe of false venter with several pores.

Pre-anal enlargement (fig. D). With ca. 1 trilocuiar/ 1 quadrilocular/ 14
quinquelocular/ 1, 6-locular and 4, 7-locular disc pores/ also 4 setae.

Mid-dorsal enlargement (fig. E). With ca. 8 simple disc pores.

Spinescent 8-shaped pores (fig. F). 10, 11 (10-12) long/ with single me-
dian tooth/ pits absent or poorly developed; distributed in several transverse
bands on mid-dorsum.

Amorphous pores (fig. G). Present on mid-dorsum.

Setae. Marginals (fig. H) 32, 26 (21-32) long/ pre-anals (fig. 1) 20/ 17
(14-17) long, anals 94, 81 (67-101) long.

Anal lobes (fig. J). Usually sclerotized/ each with 20/ 23 (20-27) setae.

Anal ring (fig. K). 124/ 109 (91-124) long/ 173/ 178 (156-185) wide.

Sternum

Antennae. Elongate/ segmentation obscure/ 124/ 138 (105-173) long.

Labium. 198/ 195 (146-235) long/ 142/ 152 (136-186) wide.

Spiracles. Anterior spiracles 124/ 121 (104-136) long/ atria 93/ 78 (34-93)
wide; posterior spiracles 155, 147 (124-161) long/ atria 124/ 124 (104-161) wide.

Legs. Prothoracic tegs 241 210 (173-241) long/ mesothoracic legs 250/ 234
(186-272) long/ metathoracic legs 192/ 225 (186-260) long.
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Plate 6.-Allokermes branigani (King), adult -female



Additional material studied. Quercus chrysolepis, CA, Groveland, 0.5 mi.
outside of town on State Rt. 120, Ju!. 1 1976/ colls. MMK/ 6(12) VPI; CA, Santa
Clara Co./ Alma Cr./ Jul. 16, 1922, coll. GFF 2(4) UCD; Santa Clara Co./
Stevens Cr./ coll. GFF/ 1(1)/ UCD; Tuolumne Co./ Confidence/ May 25/ 1920/
coll. H. E. Burke, 3(5) UCD/ Jul. 31/ 1919/ coll. R. D. Hartman/ 2(4) UCD/
3(3) VPI; Siskiyou Co./ Shasta Springs/ Jul. 2/ 1976/ coll. MK/ 1(1)/ VPI.
On Q. wisfizenii, CA/ Santa Clara Co./ Stevens Cr./ Nov. 22, 1914/ 1(1) UCR.

Questionable identifications in literature. Quercus chrysolepfs, CA, Shasta
Co./ near Redding/ coll. LC (Essig/ 1915:114). Q. gr’isea, TX, Brewster Co./
Big Bend Natl. Park/ Jun. 15/ 1976/ co!l. MK (Kosztarab/ 1977:81).

Other literature citations. Balachowsky/ 1950a:344; Essig/ 19146:189;
Ferris/ 1955b:195; MacGillivray, 1921:198.

Remarks. This species was found on Quercus chrysolepis in California.
K. nigropunctatus (Ehrhorn and Cockerell) might be a synonym of it.

A. branigan! can apparently be distinguished from all other Alfokermes by
the following combination of characters: 1) pre-anal row of multilocuiar disc
pores not extending as far dorsally as anal lobes; 2) lateral row of multilocuiar
disc pores present; and 3) spinescent 8-shaped pores with a single median tooth
and distributed in three transverse bands on mid-dorsum.

Etymology. King named this species in honor of E. J. Branigan.

ALLOKERMES CUEROENSIS (COCKERELL)

Color figs. 2, 6

Suggested common name: Live-oak Kermes.

Synonymy: Kermes gafllformis var. cueroensis Ckll./ King/ 1900b:79.
Kermes cueroensi’s, King 1903a:21

Post-reproductive female. King (1900b) described the post-reproductive
female as:

Large/ transverse diameter 8 mm/ convex/ with no median constriction;
brownish-white/ obscurely marbled with very pale gray/ with linear
transverse brown bands/ somewhat wavy/ and thickened at intervals;
surface minutely speckled with brown dots.

YOUNG ADULT FEMALE
Plate 7

Type material studied. Topotypes from Quercus virginiana, TX, Cuero/
Jun. 12, 1976/ colls. MMK/ 4(6)/ VPI. Syntypes from Quercus sp./ TX/ Cuero/
Jun. 2/ 1898/ coll. C. T. H. Townsend/ 4(4), KSU. One of the 1898 specimens
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has been marked as the lectotype, others as paralectotypes.

Tergum

Description. Body (fig. A) circular, 2750, 2810 (2540-3090) long/ 2660,
2170 (2480-2850) wide.

Tubular ducts (fig. B). Head 11, 10 (9-11) wide.

Multilocular disc pores. Lateral row (fig. C) with trilocular, quadrilocutar,
and quinquelocular pores confined to wide strip paralleling lateral row of tubular
ducts; pre-ana! row with pores extending on each side of body from posterior
end of lateral row of tubular ducts to area adjacent to anal lobes/ ending ab-
ruptly; absent on median lobe of false venter.

Pre-anal enlargement (fig. D). With ca. 19 quinquelocular 4, 7-locutar disc
pores, 5 setae.

Mid-dorsal enlargement (fig. E.). With ca. 10 simple disc pores.

Spinescent 8-shaped pores (fig. F). 20, 21 (18-25) long/ teeth usually
shorter than pits; distributed in several transverse bands on mid-dorsum.

Setae. Marginats (fig. G) 20, 20 (15-22) long; pre-anals (fig. H) 22, 31
(22-40) long; anals 49, 51 (44-54) long.

Anal lobes (fig. I). Each with 20, 19 (15-24) setae.

Anal ring (fig. J). 91, 87 (62-111) long; 136, 114 (94-136) wide.

Sternum

Antennae. Reduced, segmentation obscure, 93, 94 (68-105) long.

Labium. 198, 167 (136-198) long; 105, 116 (99-148) wide at base.

Spiracles. Anterior spiracles 136, 127 (111-136) long, atria 62/ 88 (62-105)
wide; posterior spiracles 155, 173 (155-186) long, atria 155, 120 (105-155) wide.

Legs. Prothoracic legs 129, 119 (62-173) long; mesothoracic legs 124, 108
(74-136) long; metathoracic legs 136, 126 (111-136) long.

Additional material studied. Quercus alba. Ml, Muskegan Co., Aug. 4,
1944, coll. Driesbach, 1(1), USNM. Q. virginiana, FL, Miami, Dec. 27, 1974,
coll. CHR, 1(1), AU; St. Petersburg, Ft. DeSoto State Park, Apr. 28, 1977,
colls. E. W. Miller and CKH, 10(10) FDA; Jun. 14, 1977, colls. CKH, E. W.
Miller, and ABH, 22(27) FDA, 21(57) VPl; Jun. 18, 1970, coll. CKH, 7(7), AU;
St. Petersburg, Sep. 10, 1976, coll. CKH, 3(3), FDA; GA, Clinch Co., May 10,
1977, coll. R. Beshear, 7(7), VPl; MS, Long Beach, yard of Gulf View Motel,
Jun. 9, 1976, colls. MMK, 4(4), VPl; Meridan, Oct. 1922, coll. R. W. Harned,
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Plate T’Allokermes cueroens/s{CW\.). adult female/



1(1), UCD; SC, Branfort/ Jul. 6, 1896, 1(1), USNM; Charleston, Hampton Park/
Jun. 26, 1939/ coll. Halcombe/ 7(7) USNM, 3(3) UCD, 4(4) VPI; Charleston,
Jul. 8, 1933, coll. P. U. Siggers, 2(6) USNM/ 1(1) VPI; TX/ 1918, coll. AHH,
3(3), UCD; grounds of Welder Wildlife Foundation, Jun. 12, 1976, colls. MMK/
3(5), VPI. Quercus sp./ FL, Miami/ Sep. 8, 1973, coll. CHR/ 9(11), AU; Dec.
25, 1974, coll. CHR/ 3(3), VPI; Dec. 27, 1974/ coll. CHR, 2(2) AU/ 2(2) VPI;
Pinellas Co./ Jun. 4/ 1970/ coll. CKH, 4(8) VPI; St. Petersburg/ Ft. Desoto
State Park/ June 4/ 1970/ col!. CKH/ 3(3)/ FDA; Tampa/ May 12/ 1971/ coll.
E. R. Simmons 3(3)/ FDA; SC, Charleston/ Jul. 28/ 1922/ col!. W. M. Jennings/
1(1)/ USNM; TX/ E! Paso/ Mt. Franklin/ Jun. 1921/ coli. GFF/ 3(3)/ UCD;
Noxubee Swamp/ May 26/ 1928, coll. R. M. Smith/ 1(1) UCD.

Other literature citations. Balachowsky/ 1950a:344; Fernald/ 1903:61;
Ferris/ 1955b:197; Hoy/ 1963:143; King/ 1903a:21/ 22.

Remarks. Except for one questionable record/ this species, which is
probably found all along the Gulf and Atlantic coasts from Texas to New Jersey,
seems to be restricted to Quercus virginiana. The questionable record/ from
Michigan on Q. alba, is probably another undescribed species/ but apparently
cannot be distinguished from A. cueroens’is on the basis of slide-mounted adult
females.

A. cueroens’is can apparently be distinguished from all other AUokermes
by the following combination of characters: 1) pre-anal row of multilocular disc
pores extending dorsally to anal ring only/ median lobe of false venter without
disc pores and 2) spinescent pore loculi distinct/ pores with well-developed pits/
broader than long/ and usually when mounted having their dorsa! surfaces up.

Etymology. Cockerell named this species for the type locality, Cuero,
Texas.

ALLOKERMES DUB1US, NEW SPECIES

Suggested common name: Southern Red-oak Kermes.

Post-reproductive female. Unknown.

YOUNG ADULT FEMALE

Plate 8

Type material. Holotype and paratype material from Quercus fafcata^ MS,
New Augusta, Aug. 27, 1930, coll. H. Dietrich/ 6(10)/ UCD/ holotype/ 1(2)
USNM.

Tergum

Description. Body (fig. A) circular/ 1240/ 2583 (1070- 5660) long, 1120/
2540 (936-5560) wide.
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Plate Q.-A/fokerfnes dub/us, new species, adult female



Tubular ducts (fig. B). Head 7, 8 (6-10) wide.

Multilocular disc pores. Lateral row (fig. C) reduced, on each side of body
with ca. 25 triiocular, quinquelocular/ and 7-locular pores arranged in a single
row paralleling lateral row of tubular ducts; pre-anal row with triiocular/
quinquelocular/ and 7-locular pores extending on each side of body from
posterior end of lateral row of tubular ducts to area adjacent to anal lobes/
ending abruptly; median lobe of false venter without pores.

Pre-anal enlargement (fig. D). With ca. 3 trilocutar disc pores, 17
quinquelocular disc pores/ 3/ 7-locular disc pores/ and 7 setae.

Mid-dorsal enlargement (fig. E). With ca. 19 simple disc pores.

Spinescent 8-shaped pores (fig. F). 9/ 18 (9-28) long, teeth either sub-
equal to pits and strongly convergent at tips or absent/ pits equal in length/
strongly divergent at tips; distributed evenly on mid-dorsum.

Setae. Marginals (fig. G) 12/ 14 (9-22) iong; pre-anals (fig. H) 25, 18
(13-25) long; anals 38, 44 (26-70) long.

Ana! lobes (fig. I). Each with 15, 18 (15-23) setae.

Anal ring (fig. J). 49, 57 (34-79) long/ 67/ 73 (43-104) wide.

Sternum

Antennae. Reduced, segmentation obscure/ 88/ 86 (74-95) long.

Labium. 162/ 159 (124-212) long/ 111, 119 (37-155) wide at base.

Spiracles. Anterior spiracles 86, 106 (74-148) long, atria 65/ 66 (44-88)
wide; posterior spiracles 118/ 121 (74-173) long/ atria 76/ 90 (64-123) wide.

Legs. Prothoracic legs 140, 127 (99-171) long; mesothoracic legs 143/ 106
(63-143) long; metathoracic legs 89, 93 (65-118) long.

Remarks. This species is known only from a single lot, but is probably
widely distributed where its host, Quercus faScata, is found.

A. dub’ius can apparently be distinguished from all other Affokermes by the
following combination of characters: 1) spinescent pores longer than broad,
with elongate pits, and if with teeth, these subequal to pits in length/ strongly
convergent, and only present in older pre-reproductive specimens; 2) lateral
multilocular disc pores few and in single row; 3) pre-anal row of multilocular
disc pores with few or no pores extending medially onto median lobe of false
venter, also with pores extending dorsally to area adjacent to anal lobes/ but
not above them; and. 4) anal lobe setae ca. 44^ long.
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Etymology. This species is named for the many morphological changes
during its maturation process. These changes gave the impression that the type
lot was a mixture of several species.

ALLOKERMES ESS1GI (KING)

Color figs. 7/ 8, 9. Plate 2B

Suggested common name: Essig’s Kermes.

Synonymy: Kermes ess/gi King/ 1913a:205/ 206.
Kermes nigropunctatus, Ferris, 1920:27; Essig/ 1926:
276 (misidentification).

Tafia nigripunctata, Lindinger/ 1943:148.

post-reproductive female. King (1913a) described the post- reproductive
female as

Light brown. 6 mm long, 6 mm broad and 5 mm high; surface shiny.
Under normal conditions practically globular/ of two distinct forms/ one
with a deep broad longitudinal constriction/ with sides bulging/ and four
transverse bands of a light cream color. The constriction is not pallid/
but of the same color as that of the scale, light brown. The entire surface
is peppered with minute black specks. there are also several large
black dots. The other form is of the same color and markings/ but
distinctly gibbous.

YOUNG ADULT FEMALE

Plate 9

Type material studied. Quercus agrifofia, CA, Ventura Co./ Santa Paula
Canyon/ 1910/ coll. EOE/ 3(3)/ UCD; Jul. 1911, coll. EOE/ 1(1) VPI; Nov. 1,
1913/ coll. EOE/ 2(2) UCD/ 2(2) VPI/ 2(2) ORSU; Aug. 14/ 1975/ colls. RJG
and R. F. Hobza 1(1) VPI. One of the 1910 specimens has been marked as the
lectotype; the remaining 1910 specimens/ as paralectotypes.

Tergum

Description. Body (fig. A) circular/ 2260/ 3230 (2260-4330) long, 2040/
3410 (2040-4950) wide.

Tubular ducts (fig. B). Head 10/ 10 (8-11) wide.

Multilocular disc pores. Lateral row absent; pre-anal row with sparsely
distributed quinqueiocular and 7-locular pores extending on each side of body
from posterior end of lateral row of tubular ducts to point about two-thirds of
distance toward anal lobes/ never extending as far as anal ring; median lobe of
false venter with several pores.
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Pre-anal enlargement (fig. C). With ca. 19 quinquelocular disc pores, 5,
7-locular disc pores, and 7 setae.

Mid-dorsal enlargement (fig. D). With ca. 21 simple disc pores.

Spinescent 8-shaped pores (fig. E). 17, 10 (4-17) long/ without teeth,
rim elongate and narrow, pits unequally developed and strongly divergent;
distributed evenly on mid-dorsum.

Amorphous pores (fig. F). Present or absent on mid-dorsum.

Setae. Marginals (fig. G) 22, 22 (16-38) long; pre-anats (fig. H) 32, 22
(10-32) long; anals 74, 73 (42-99) long.

Anal lobes (fig. I). Each with 21, 22 (16-25) setae.

Anal ring (fig. J). 99, 90 (74-111) long/ 99, 108 (94-143) wide.

Sternum

Antennae. Elongate, segmentation obscure, 142, 135, (124-179) long.

Labium. 143, 163 (136-197) long, 119, 142 (111-186) wide at base.

Spiracles. Anterior spiracles 111 long, atria 126 (106- 161) wide; posterior
spiracles 173, 145 (74-179) long, atria 87, 113 (87-235) wide.

Legs. Prothoracic legs 192, 196 (130-290) long; mesothoracic legs 217, 206
(124-278) long; metathoracic legs 260, 238 (136-328) long.

Additional material studied. Quercus agr’ifolia, CA, Los Angeles Co.,
Pasadena/ Jun. 17, 1967, coll. JWB, 3(5) JWB, 3(3) UCD, 3(3) VPI; Jul. 17,
1912, colls. BridweJI and Trimble, 1(4) UCD, July 19, 1912, 3(5) UCD; Orange
Co., O’Neil Park/ cotls. Nesbit and French/ 1(1), RFW; 7 mi. W of Winters, May
27, 1968, coll. JWB, 2(2) JWB, 1(1) VPI. Q. kelloggii, CA, Dunsmuir City Park,
near Shasta Springs, Jul. 7, 1976, colls. MMK, 11(27), VPI; Yosemite Natl.
Park, Curry Village, Jun. 30, 1976, colls. MMK, 16(36), VPI. Q. wislizenii,
CA, Kernville, Mar. 29, 1950, coll. OFF, 3(3) UCD, 1(1) VPI; Putah Cr., 7
mi. W of Winters, May 17, 1968, coll. JWB, 17(19) JWB, 6(6) VPI; Sacramento
Co., Carmichael, Amer. River, Oct. 19, 1977, coll’- RJG, 4(4) VPI, 2(2) CDA;
Solano Co., Jul. 5, 1976, colls. MMK and V. Beres, 2(4), VPI. Quercus sp.,
CA, Los Angeles Co., Claremont, Jut. 15, 1936, coll. J. D. Maple, 2(2) UCR;
Sacramento Co., Carmichael, Amer. River, May 21, 1966, colt. RFW, 1(1) RFW,
1(1) CDA; 1913/ 1(1), UCD; 1(1) UCD.

Questionable identifications in literature. Q. agrifofia, CA, Los Angeles
Co., Pasadena, coll. P. H. Timberlake (Timberlake, 1916:584; Howard/
1919:256); Los Angeles Co., Pasadena, coll. R. S. Woglum (Essig, 1915:115,
116). Q. palustrfs, CA, Santa Paula and San Bernadino Co. (Hoy, 1963:144).
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Plate ^-Allokermes ess/gr/’(KmQ), adult female



Other literature citations. Balachowsky, 1950a:344; Essig, 1915:114, 117;
Ferris, 1955b:199; Pulmek, 1943:38; Hartman, 1916:93; King/ 1914b:100, 101;
MacGillivray, 1921:197; Ruhl, 1917:50.

Remarks. This species is found on Quercus agnfoS’ia, Q. kelloggi, and
Q. wi’slizenii in California.

A. essigi can apparently be distinguished from all other Allokermes by the
following combination of characters: 1) lateral row of muitilocular disc pores
absent; 2) pre-anal row of muitilocular disc pores not extending as far dorsally
as anal lobes; and 3) spinescent 8-shaped pores without teeth and distributed
evenly on mid-dorsum.

Etymology. King named this species in honor of E. 0. Essig.

ALLOKERMES FERRISI, NEW SPECIES

Suggested common name: Ferris’s Kermes.

Post-reproductive female. Unknown.

YOUNG ADULT FEMALE

Plate 10

Type material. Holotype and 1 paratype from Quercus emoryi^ NM, Rio
Arriba Co./ Jun. 30, 1977, colls. L. Iselin and WAI/ 1(2), USNM. All other
specimens designated as paratypes. AZ, Oak Cr. Canyon/ Indian Gardens/ Jun.
26, 1976, colls. MMK, 3(5), VPI; 7 mi. E of Superior/ Sep. 1, 1969, colls. P.
F. Min and D. B. Carver, 10(10) CDA, 5(5) VPI/ 3(3) USNM, 2(2) UCD. Q.
gainbel’ii^ NM, Grant Co., Gila Wilderness Area, Black Canyon, Jul. 20, 1977/
coll. WAI, 1(1), VPI. Quercus sp., AZ, 4 mi. W of Portal, Cave Cr. Canyon,
near Sunny Flat, Jun. 22, 1967, coll. JWB, 3(5), JWB; top of Mt. on rd. E from
Superior, 1940, coll. GFF, 5(5) UCD, 5(5) VPI; CA, Kings Co., Jul. 22, 1976/
colls. Gilbert and Wragg, 5(5), CDA; San Joaquin Co., Stockton, Aug. 22, 1963,
coll. B. Croce, 2(3), CDA; CO, Colorado Springs, 1919, coil. F. B. Herbert,
1(1) UCD.

Tergum

Description. Body (fig. A) ovoid or circular 2010, 2170 (2010-2320) long,
2040, 2200 (2040-2350) wide.

Tubular ducts (fig. B). Head 11 long, ca. 11 wide.

Muitilocular disc pores. Lateral row (fig. C) with quinquelocular pores
confined to wide strip paralleling lateral row of tubular ducts; pre-anal row with
densely distributed quinquelocular and 7-locular pores extending on each side
of body from posterior end of lateral row of tubular ducts to above anal lobes,
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Plate \Q.~Allokermes fern’s^ new species, adult female



with pores distributed less densely toward and above anal ring; median lobe of
false venter with ca. 35 pores.

Pre-anal enlargement (fig. D). With ca. 57 quinquelocutar disc pores, 10,
7-locular disc pores/ and 6 setae.

Mid-dor&at enlargement (fig. E). With ca. 42 simple disc pores.

Spinescent 8-shaped pores (fig. F). 11, 15 (11-18) long, teeth usually
shorter than pits; distributed in several transverse bands on mid-dorsum.

Setae. Marginals (fig. G) 22, 21 (20-22) long; pre-anals (fig. H) 17, 17
(16-17) long; anals 84, 94 (84-104) long.

Anal lobes (fig. I). Each with 25, 24 (22-25) setae.

Anal ring (fig. J). 62, 74 (62-86) long, 124, 130 (124-135) wide.

Sternum

Antennae. Elongate, segmentation obscure, 142, 173 (142-204) long.

Labium. 185, 195 (185-204) long, 198, 167 (136-198) wide at base.

Spiracles. Anterior spiracles 119, 140 (119-161) long/ atria 99, 93 (87-99)
wide; posterior spiracles 193, 196 (193-198) long/ atria 124, 127 (124-130) wide.

Legs. Prothoracic legs 248, 242 (235-248) long; mesothoracic legs 248, 220
(191-248) long; metathoracic legs 241, 260 (241-278) long.

Remarks. This species is found on Quercus emoryi and Q. gambefii in the
southwestern United States. A. ferns! can apparently be distinguished from
all other Affokermes by the following combination of characters: 1) lateral row
of multilocular disc pores present, but not extending dorsally onto mid-dorsum;
2) pre-anal row of multilocular disc pores with ca. 25 to 40 pores extending
medially onto median lobe of false venter, also with pores extending dorsally to
above anal lobes, encircling them; and 3) Spinescent 8-shaped pores with teeth.

Etymology. This species is named in honor of the late G. F. Ferris, whose
collection provided many Kermes specimens for this’study. He was also the first
in North America to point out the special difficulties with the study of Kermes
and the first to use slide-mounted specimens for a new species description.
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ALLOKERMES GALLIFORMIS (R1LEY)

Suggested common name: Pin-oak Kermes

Synonymy: Kermes galliformis Riley, 1881:482.
Kermes waldeni King, 1914d:150-151. New synonym.
Coccus galfiformis, Cockerel!/ 1929:150.
Tafia galfiformis, Lindinger, 1933:143.
Talla wafdeni, Lindinger, 1933:143.
Kermes emoryi Ferris/ 1955b:197, 198. New synonym.

Post-reproductive female. Riley (1881) described the post-reproductive
female as

.average length 5 mm. Subspherical/ usually somewhat broader
than long/ and often with a broad shallow constriction medio-dorsally.
Attached by a broad, dark-brown cut or excavation/ which is covered by
a beak anteriorly and notched anally/ the brown color extending to a point
above the notch. Polished and smooth. Ground color pale yellowish/
appearing under lens minutely and evenly speckled with brown; more or
less suffused or mottled with gray or brown/ the constriction/ when
present/ generally dark. A series of about seven irregular rows of black
punctations running across the scale, often connected by an irregular
black line/ and this again relieved by white or pale yellow. The three
uppermost rows most distinct and constant.

YOUNG ADULT FEMALE

Type material studied. Topotypes from Quercus palustris, MO, Sikeston/
May 28/ 1976/ coll. LRH/ 1(1)/ VP1;/ Jun. 3, 1976, coll. LRH/ 1(1)/ VPI; Jun.
13, 1976/ coll. LRH/ 1(1), VPI; Jun. 15, 1976/ coll. LRH/ 3(5)/ VPI; Jun. 29,
1976/ coll. LRH, 2(2)/ VPI; Jul. 6/ 1976/ coll. LRH 5(9), VPI; Jul. 16/ 1976,
coll. LRH, 3(14)/ VPI; Jul. 23, 1976/ coll. LRH, 5(19) VPI, 2(12) USNM, 1(1)
CDA/ 1(4) UCD.

Tergum

Plate 11

Description. Body (fig. A) ovoid or circular, 2370, 3050 (1940-4150) long/
2360/ 2830 (1610-4050) wide.

Tubular ducts (fig. B). Head 11, 11 (8-12) wide.

Multilocular disc pores. Lateral row (fig. C) with quinquelocular pores
many, sparsely distributed in wide row, extending onto anterior and posterior
dorsum, and absent on mid-dorsum; pre-anal row with densely distributed
quinquelocular and 7-locular pores extending on each side of body from posterior
end of lateral row of tubular ducts to area adjacent to anal lobes, ending ab-
ruptly; several pores present on median lobe of false venter.
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Plate \\ -Allokermes ga///’for/n/s(R\\ey}, adult tergum



Pre-anal enlargement (fig. D). With ca. 45 quinquelocular disc pores/ 7,
7-locular disc pores, and 8 setae.

Mid-dorsal enlargement (fig. E). With ca. 22 simple disc pores.

Spmescent 8-shaped pores (fig. F). 32, 27 (19-34) long, teeth long/ di-
verging at tips/ pits small or undeveloped, occasionally subequal to teeth in
length; distributed in 3 or more transverse bands on mid-dorsum.

Setae. Marginals (fig. G). 20, 18 (12-27) long; pre- anals (fig. H) 22,
19 (16-22) long; anals 74, 66 (54-91) long.

Anal lobes (fig. I). Each with 32, 22, (17-32) setae.

Anal ring (fig. J). 99, 104 (82-124) long, 130, 125 (105-155) wide.

Sternum

Plate 12

Antennae. Reduced, segmentation obscure/ 105, 90 (66-111) long.

Labium. 186, 174 (155-193) long, 124, 128 (105-136) wide at base; 4 in-
distinct segments; anterior surface (fig. B) with 8 setae, posterior surface (fig.
A) with 1.

Spiracles. Anterior spiracles (fig. C) 142, 142 (105-142) long, atria 106,
99 (80-119) wide; posterior spiracles (fig. D) 167, 150 (93-186) long, atria 161,
138 (96-161) wide.

Legs. A trochantin is associated with base of each leg. Prothoracic legs
(fig. E) 59, 87 (59-114) long; mesothoracic legs (fig. F) 74, 88 (47-124) long;
metathoracic legs (fig. G) 69, 89 (46-130) long.

Multilocular disc pores. Quinquelocular and 7-locular pores (fig. H) dis-
tributed in vicinity of spiracular atria/ lacking elsewhere; 10-locular pores (fig.
1) distributed in dense transverse band on each thoracic segment, each band
beginning and ending at leg coxae and narrowing considerably, or disappearing,
toward the center line of body, also distributed within intersegmental folds on
all abdominal segments. As one progresses posteriorly, 10-locular pores become
less randomly distributed and more concentrated into invaginations or pouches.

Abdominal setae (fig. J). Short and stout.

Abdominal derm (fig. K). Thickly beset with minute teeth, these only
visible if specimen stained well.

Additional material studied. Quercus arfzonica, AZ, Chiricahua Mts./ Cave
Cr./ Cave Cr. Ranch, Jun. 21, 1967, coll. JWB, 9(9) JWB, 9(9) VPI; Chiricahua
Mts., Jul. 11, 1940, GFF, 5(5) UCD, 3(3) VPI. Q. borealis, KS, Ft. Leavenworth
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Military Reservation, Aug. 17, 1936, coll. E. R. Kell, 6(6) UCD, 6(6) VPI.
Q. dougfasi, CA, Tulare Co., East Orange Cove/ Apr. 28, 1964, coll. H.
Morrison, 1(1) CDA, 1(1) VPI. Q. durata, CA, Mt. St. Helena/ 10 mi N of
Calistoga, May 17, 1968, coll. JWB, 7(7) JWB, 7(7) VPI. Q. emoryi, A2, Cochise
Co., SW Research Station, 5 mi. W of Portal/ elev. 5400 feet/ Jul. 27/ 1967/ coll.
MK, 2(2) VPI; Prescott/ Jul./ 1921 coll. RWD/ 2(6) UCD; Santa Cruz Co.,
RR Ranch/ N Patagonia/ Jul. 21/ 1974/ coll. T. Halstead, 22(22)/ ACAH; TX/
Chisos Mts./ 1(1) UCD. Q. falcata, LA/ New Iberia/ Jun. 29/ 1929, coll. H.
K. Plank/ 10(10) VPI; 5(5) USNM/ 2(10) UCD. Q. graves!!, TX/ Big Bend Natl.

Park/ Jun. 15/ 1976, colls. MMK, 1(3)/ VPI. Q. havardii, TX, Comanche/ Sep.
12, 1918, coll. AHH/ 6(6) UCD; escarpment of the Statsee! Plains near Quitaque,
1921/ coll. GFF, 6(6) UCD. Q. laevis, FL, Levy Co., Rt. 24, Aug. 4, 1977,
colls. FLC and SWB, 6(12), VPI. Q. laurifolia, FL, Wakuka Co., 16 mi. E of
Co. line on Rt. 98, Aug. 5, 1977, colls. SWB and FLC, 4(4), VPI; LA, New
Orleans, Jun. 10, 1905, coll. R. S. Cooks, 1(1) USNM, 1(1) VPI; SC,
Charleston, Jun. 16, 1971, coll. MK, 7(26), VPI; VA/ Arlington, 3519 Dinwiddie
Street, Jun. 28, 1977, coll. Mrs. F. Halley, 12(24) VPI, 3(6) CDA. Q. fobata,
CA, Davis, University of California, Shield’s Grove Arboretum, Jul. 5, 1976,
colls. MMK, 5(5) VPI. Q.macrocarpa, KS, Ft. Riley, Jul. 14, 1976, coils. MMK,
5(9) VPI. Q. marifandica, NJ, Ocean Co., Harrison Grove, Jul. 5, 1975, coll.
DRM, 1(2) USNM; TX, near Goliad, 1921, coll. GFF, 3(5) UCD; VA, Amelia Co.,
Rt. 360, Aug. 14, 1963, colls. MK and D. Vest, 2(2) VPt. Q. nigra, AL, Lee
Co., Auburn, Jun. 7, 1976, coll. MLW, 9(19) VPI; 1(1) AU; Lee Co., Auburn,
S Gay Street, Jun. 7, 1976, coll. MLW, 15(15) AU, 16(16) VPI; tree near

sidewalk across from Hardee’s, Jun. 8, 1976, coils. MLW and MK, 10(37) VPI.
FL, Alachua Co., Rt. 24, Aug. 1, 1977, colls. SWB and FLC, 6(8) VPI; Fel-
lowship, Jun. 21, 1968, coll. E. W. Holder 3(3) FDA; Tallahassee, Aug. 31,
1972, coll. E. Nickerson, 1(1) FDA; LA, Baton Rouge, Jul. 15, 1907, coll. G.
A. Runner, 3(3) USNM/ 2(2) UCD, 5(5) VPI. Q. oblongifolia, AZ/ Superior,
Craig Ranch, Apr. 16, 1928, coll. A. A. Nichols, 1(1) UCD, 1(1) VPI. Q.

pafustns, KS, Topeka, Cage Park, Aug. 6, 1976, coll. H. E. Thompson, 2(2)
USNM, 2(2) VPI; MD, College Park, Jul. 26, 1955, coll. H. S. McConnell, 1(1),
USNM; NJ, Newark, Feb. 14, 1925, colt. F. M. Schott, 6(6) USNM/ 3(6) UCD,
2(2) VPI. Q. pheflos, AL, Elmore Co., Aug. 10, 1974, coll. CHR, 9(9) AU;
Q. shumardii var. texana, TX, Chisos Mts., coll. GFF, 3(4) UCD. Q. stelfata,

TX, Bryan, May 3, 1919, coll. AHH, 2(2) UCD; Zanert Co., Wallace, Aug. 21,
1918, coll. AHH, 1(1) UCD. Q. velutina, VA, Craig Co., Broad Run, Jul. 22,
1967, coll. MLW, 4(4) VPI; Jul. 26, 1967, colls. MLW et al., 4(4) VPI. Q.
yirg’miana, FL, Leon Co., Oct. 17, 1973, coll. J. E. Nickerson, 7(12) VPI;
Marion Co., Heagy Burry Park, Sep. 17, 1976/ colhs. CHR and L. R. Ray, 1(1)
AU; VA, Virginia Beach, Seashore State Park, bay zone. Mar. 21, 1969, colls.
J. 0. Howell and MLW, 7(7) VPI. Quercus sp., AL, Jefferson Co., Dec. 5,
1975, coll. D. Bradford, 3(3) AU; AZ, Empire Mts., Apr. 4, 1937, coll. LPW,
5(5) UCD; Nogales, Jul. 13, 1934, coll. E. D. Ball, 2(2) UCD, 1(1) VPI; 5 mi.
N of Prescott/ Jul. 31, 1969, coll. MK, 10(10) VPI; 8 mi. E of Superior, Aug.
31, 1969, coll. D. B. Carver, 1(1) UCR; CA, Los Angeles, Mt. Lowe, Sep. 29,
1968, 6(6) IAE, 5(5) VPI. CT/ Portland, Aug. 12, 1913, coll. BHW, 5(5) CAES,
4(4) VPI; FL, Miami, Dec. 25, 1974, coll. CHR, 3(3) VPI, 2(2) AU; LA/ Baton
Rouge, May 3, 1921, coll. W. Bradley, 1(2) UCD; New Orleans, Spanish Ft.,
Mar. 9, 1914, colls. Compere, Dietz, and Sasscer, 1(2) VPI; MS, Columbus, Jul.
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12, 1930, coll. D. E. Williams/ 2(5) UCD; Crystal Springs/ Jun. 28/ 1916, coll.
C. M. Huber/ 2(3) USNM; Lexington, Jul. 17, 1929, coll. Mrs. Johnson, 10(10)
VPI, 5(5) USNM/ 5(5) UCD. NJ/ Bayonne, Aug. 18, 1908, coll. 0. Parley, 5(5)
VPt, 4(4) USNM; OH, Cleveland, Jul. 1913, coll. J. S. Houser/ 1(1) OHSU; PA/
Philadelphia/ Aug. 16, 1919, coll. L. Morse/ 1(1) USNM; SC, Lichtfield Beach,
Jul. 7/ 1968/ coll. MK/ 1(1) VPI; TX, Athens/ Mar. 7/ 1919/ coll. AHH/ 1(1)
UCD; Chisos Mts./ 1921, coll. GFF, 3(4) UCD; Corsicana, Aug. 30, 1918, coll.
AHH/ 2(2) UCD; between Decatur and Alvord, 1921/ coll. GFF/ 3(5) UCD;
Edgewood, Aug. 23/ 1918, coll. AHH/ 4(6) UCD; Tyier/ Jul. 10, 1918/ coll.
AHH, 11(11) UDC, 8(8) VPI; 1918, coll. Hall/ 3(3) UCD; VA. Virginia Beach,
Seashore State Park/ Sep. 25/ 1976/ coils. MMK/ 1(1) VPI; MEXICO/ Chevela/
elev. 1000 feet, Apr. 1926, coll. J. B. S. 4(9) UCD; Claxaca, Chivela/ 1926,
coll. GFF, 2(2) UCD.

THIRD INSTAR FEMALE

Plate 13

Type material studied. Topotypes from Q. pafustr’ts, MO, Sikeston/ Jul.
6, 1976, coll. LRH, 2(8) VPI, 1(3) USNM.

Description. Body (fig. A) ovoid to circular/ 1140, 1370 (1050-1730) long/
800/ 1160 (800-1550) wide.

Tergum

Eyes (fig. B). Present, with 2 ocelli.

Tubular ducts (fig. C). Head 5, 5 (4-6) wide.

Quinquelocular disc pores. Lateral row absent; pre-anal row with pores
extending on each side of body from posterior end of lateral row of tubular ducts
to above anal lobes, ending abruptly.

Pre-anal enlargement (fig. D). With ca. 13 tubular ducts, 10
quinquelocular disc pores, 10 simple disc pores, and 7 setae.

Mid-dorsal enlargement (fig. E). With ca. 33 simple disc pores.

Setae. Marginals (fig. F) 10, 13 (10-17) long; pre-anals (fig. G) 20/ 17
(11-30) long; anals 39, 50 (39-72) long.

Anal lobes (fig. H). Each with 26, 22 (16-26) setae.

Anal ring (fig. I). 99, 46 (32-99) long/ 124/ 50 (25- 124) wide.

Sternum

Antennae. Reduced, segmentation obscure/ 111, 105 (93-123) long.
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Plate ^.-Allokermes galliformis (Riley), third instar female



Labium. 309, 161 (99-309) long/ 111, 103 (86-124) wide at base.

Spiracles. Anterior spiracles 62, 60 (54-62) long/ atria 37, 39 (32-80) wide;
posterior spiracles 62, 66 (49-79) long, atria 44, 40 (35-44) wide.

Legs. Prothoracic legs 136, 130 (123-165) long; mesothoracic tegs 136, 136
(124-148) long; metathoracic legs 136, 148 (111-297) long.

Questionable identifications in literature. Quercus alba, IN, Brown Co.
and Marion Co., near Indianapolis, summer 1911 (Dietz and Morrison,
1916:235/236); Tippecanoe Co. (Amos, 1933:206); MA, Lawrence, Methuen,
Andover/ Haverhill, and Dracot (King, 1899:139); PA, (Sleesman, 1945:44/45;
Wilson/ 1917:32,33). Q. boreafis, MA, Lawrence, Methuen, Andover, Haverhill,
and Dracot (King, 1899:139); PA, (Sleesman/ 1945:44, 45); CANADA, Ontario,
Toronto (Jarvis, 1908:52) Niagara District and SW corner of the province (Jarvis
and Guelph, 1911:68,76). Q. emoryi, NM, Silver City/ coll. H. H. Rusby (King,
1900b:78; Essig, 1915:117). Q. garryana, NM,, Organ Mts., Dripping Spring
(Cockerell, 1895a:244). Q. ificifofia^ MA, Lawrence, Methuen, Andover/
Haverhill, and Dracot (King, 1899:139); NY, Middletown, Dec., coll. W. R.
Walton (Lintner, 1896:60). Q. kelloggii, CA, Yolo Co., near Yolo, Cache Cr.,
May 16, 1910, coll. EJB (King, 1913b:206; Essig, 1915:116). Q. mgra, LA,
(Newell and Rosenfeld, 1908:154). Q. pafustris, CT, Wallingford (Britten,
1930:497), Q. steflata, TX, Navarro Co., near Corsicana, early Jan., 1918
(Hollinger and Parks, 1919:95). Q. undulates, CO, Manitou (Gillette and Baker,
1895:126). Q. velut/na, MA, Lawrence, Methuen, Andover, Haverhill, and
Dracot (King, 1899:139; Hollinger and Parks, 1919:92); NY, Ithaca, Cornel!
University, Karner, Middletown/ and Brooklyn (Felt and Morrison/ 1928:194).
Q. virginiana, FL, Bradenton, Gainesville, Tampa, and West Palm Beach (Wilson,
1917:32/33); LA, New Orleans/ Audubon Park (Barber, 1911:449/450); Q.
"wrightii," NM, Pinos Altos/ coil. T.D.A. Cockerell (Cockerell, 1896b:226);
Quercus sp., AL (Fernald 1903:62); CA, Los Angeles Co. (Howard, 1919:257);
San Diego Co., Escondido (Essig/ 1915:117); (Fernald, 1903:62; Carnes,
1906:17); CO (King/ 1899:139/ 1900b:78); CT (King/ 1900b:78; Fernald, 1903:62;
Britton, 1923:350/351); DC, (Fernald/ 1903:62); FL, (King/ 1900b:78; Fernald,
1903:62); Bradenton/ Gainesville/ Tampa, and West Palm Beach (Merrill and
Chaffin, 1923:284); IA, Ames (Osborn, 1898:226); KS, Lawrence (Lawson,
1917:185; Hollinger and Parks, 1919:92); eastern portion, coll. GAD (Dean,
1909:265; Lawson, 1917:185); LA (Fernaid, 1903:62); MA (King/ 1900b:78;
Fernald/ 1903:62; Britton, 1923:350); coll. C. V. Riley (Balduf, 1939:21); MO,
Boone, Jefferson, and St. Francis Co. (HoUinger/- 1923:43); NJ (Fernald/
1903:62; Smith/ 1909:122; Britton, 1923:350); NM, Las Vegas, Mar., 1900 (King,
1900b:78); Organ Mts., Pinos Altos (Cockerell, 1898a:65); (King, 1899:139;
Fernald, 1903:62); NY, Middletown and Brooklyn (Felt, 1901:356; King,
1903a:22); Karner and Middletown (Hartman, 1916:94); (Lintner/ 1896:60; King,
1899:139; Fernald/ 1903:62; Britton/ 1923:350); OH, Wooster/ Sep. 29, 1899/
coll. W. Newall (Webster and Burgess, 1902:110; Sanders, 1904:35); (King,
1899:139); OK (King, 1899:139); SC, Bluffton (Cockerell, 1900:44); (King,
1900b:78); UT, Murray (Timberlake, 1916:396; Howard, 1919:256; Essig,
1926:833); North America E of Rocky Mts. (MacGillivray, 1921:196); nearly all
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parts of the United States (Doane, et a/., 1936:382, 383); eastern United States
(Baker/ 1972:97); CANADA, southern portion (Hoy/ 1963:144).

Other literature citations. Balachowsky/ 1950a:344; Bogue, 1898:172;
Borchsenius, 1960:13; Carnes, 1906:18; Cockerel!/ 1894:31, 1895b:101, 1897b:95,
1898d 431, 1905:192; Comstock/ 1881:337/ 1883:132; Ehrhorn, 1898:186,
1899a 104; Ferris, 1955b:204; Hoy, 1963:144, 164; King, 1900b:78, 79, 81, 84,
1903a 21, 22, 1913b:206, 1914b:100; 1914c:133; Lindinger, 1910:324;
MacGillivray, 1921:197; Maskell, 1894: 93; Newstead, 1902:138; Riley/ 1894:70;
Ruhl, 1917:50, 1923:4.

Remarks. This species, recorded from California to Virginia, has been
verified as being found on at least 20 species of oaks. It is probably found
throughout the southern temperate zone in North America.

Although the type specimens of Kermes waldeni King are easily separable
from the type specimens of A. galliformis by structural and size differences
between their spinescent pores, they appear identical in other respects. In
addition/ specimens from localities other than of the two types have spinescent
pores intermediate in structure between the two. K. wafcfeni should perhaps
be regarded as a subspecies of A. gallfformis with a more northern distribution.

Some of the specimens listed here as A. gaffiformis, associated with first
mstars that are being described as a new species by Dr. R. G. Baer, do not
differ from the topotypes of A. gafliformis.

A. galliformis can apparently be distinguished from all other Allokermes
by the following combination of characters: 1) pre-anal row of muitilocular disc
pores with a few pores extending medially onto median lobe of false venter, and
also with pores extending dorsally to area adjacent to anal lobes but not above
them; 2) lateral muitilocular disc pores sparsely distributed in wide row; 3)
spinescent 8-shaped pores longer than broad, with teeth and pits; and 4) anal
lobe setae 54y to 91v. long.

It is possible that A. gafliformis contains a complex of several undescribed
species or subspecies. A thorough study of the adult males undoubtedly will
clarify this question.

Etymology. Riley named this species for its gall-like appearance.

ALLOKERMES GILLETTEI (COCKERELL)

Suggested common name: Gillette’s Kermes.

Synonymy: Kermes gillettei Cockerell, 1895b:100, 101.
Coccus gi/fettei, Cockerel!/ 1929:150.
Taffa gillettei, Lindinger, 1933:143.
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Post-reproductive female. Cockerel! (1895b) described the post- repro-
ductive female as

8 mm. long/ 7 1/2 broad/ 7 high. Distinctly segmented; dorsum
with rounded tuberosities/ not very shiny. Scale covered with minute dark
brown specks. General colour ivory-white and dark brown mottled/ the
extent of the white or the brown variable/ but usually a distinct white
dorsal band/ and more or less broken-up subdorsal ones.

YOUNG ADULT FEMALE

Plate 14

Type material studied. Topotypes from Quercus sp., CO, Manitou/ Mar.
19/ 1933/ 2(2) UCD/ 2C2) VPI.

The illustration and measurements were made from the following lot:
Quercus hypofeucoides^ AZ, 1/2 mi. up near Portal/ Jun. 19/ 1976/ colls. MK/
D. Hanna and I. Storks/ 5(10)/ VPI.

Tergum

Description. Body (fig. A) ovoid or circular, 2480/ 3330 (2480-5260) long,
2100, 3090 (2100-3710) wide.

Tubular ducts (fig. B). Head 11 11 (8-12) wide.

Quinquelpcular disc pores. Laterally distributed densely in narrow row
(fig. C); pre-anal row with pores extending on each side of body from posterior
end of lateral row of tubular ducts to area adjacent to anal lobes/ ending ab-
ruptly; median lobe of falseventer with several pores.

Pre-anal enlargement (fig. D). With ca. 26 quinquelocular disc pores and
4 setae.

Mid-dorsal enlargement (fig. E), With ca. 18 simple disc pores.

Spinescent 8-shaped pore (fig. F). 10/ 14 (8-25) long/ without teeth/ pits
unequal in length/ divergent at tips; distributed in several transverse bands
across mid-dorsum.

Setae. Marginals (fig. G) 18/ 18 (17-22) long; pre-anals (fig. H) 20/ 20
(15-37) long; anals 40/ 44/ (20-59) long.

Anal lobes (fig. I). Each with 23/ 24 (20-26) setae.

Anal ring (fig. J). 74/ 77 (68-93) long, 111 115 (104- 124) wide.
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Plate \^.-Allokermes gilletfei (Ckll.), adult female



Sternum

Antennae. Reduced, segmentation obscure, 111, 105 (62-167) long.

Labium. 148, 173 (148-217) long, 136, 134 (124-155) wide at base.

Spiracles. Anterior spiracles 99, 113 (99-124) long, atria 79, 84 (74-93)
wide at base; posterior spiracles 99, 133 (99-167) long, atria 111, 113 (93-124)
wide.

Legs. Prothoracic legs 130, 138 (130-179) long; mesothoracic legs 111, 137
(74-186) long; metathoracic legs 173, 147 (93-186) long.

Additional material studied. Quercus emoryi, AZ, near Portal on W slope
of Silver Peak, Jun. 23, 1976, colls. MK and WAl, 3(3) VP1. Quercus sp./ AZ,
Greenlee Co., Rt. 666, Jul. 29, 1969, coll. MK, 7(14) VPI; Prescott, Indian Cr.,
Jul. 17, 1944, coll. LPW, 1(1) UCD; CO, 1(1), UCD; Colorado Springs, Sep.
3, 1919, coll. J. H. Pollock, 1(1) UCD; Douglas Co., Pike Natl. Forest, 20
mi. NW of Sedalia, Aug. 12, 1977, coll. WAl, 1(1) SWRS.

Questionable identifications in literature. Quercus undulata^ NM (Fernald,
1903:62; MacGillivray, 1921:196). Quercus sp., CO, (Cockerell, 1905:191, 192);
Trinidad (Lindinger, 1914: 116); Ouray, coll. E. Buthel (Cockerell, 1906:35);
NM, Beulah, evel. 8000 feet, coll. T.D.A. Cockerel! (King 1900b:79, 1914b:101);
Las Cruces (Lindinger/ 1914:116); (King, 1900b:79); northern part of state
(Cockerell, 1905:192); (Cockerell, 1900:44; Essig, 1926:127; Doane et al.,
1936:382, 383); TX (Essig, 1926:276; Doane et o/, 1936:382, 383).

Other literature citations. Balachowsky, 1950a:344; Cockerel!, 1896a:327,
1897b:95; Ehrhorn, 1898:186; Ferris, 1955b:101; Gitlette and Baker, 1895:126;
Himebraugh, 1904:188; Hoy, 1963:145; King, 1913a:206.

Remarks. This species is found on Quercus emoryi and Q. hypoleucoides
in Arizona and Colorado.

A. gHlettei can apparently be distinguished from all other Aflokermes by
the following combination of characters: 1) pre-anal row of multilocular disc
pores with a few pores extending medially onto median lobe of false venter, also
these pores extending dorsally to area adjacent to anal lobes but not above them;
2) lateral multilocular disc pores in narrow, dense Vow; and 3) spinescent 8-
shaped pores without teeth, longer than broad, resembling double pits, with
pits unequal in depth.

The post-reproductive female is distinctive because of the paired dorsal
tuberosities.

Etymology, Cockerell named this species in honor of C. P. Gillette.
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ALLOKERMES GRANDIS (COCKERELL)

Suggested common name: The Giant Kermes.

Synonymy: Kermes grandis Cockerell, 1898d:431.
Lecamum tubul’iferum Cockerell, 1898b:132. New synonym.
Talfa grandis, Lindinger, 1933:143.

Post-reproductive female. Cockerell (1898d) described the post-repro-
ductive female as:

Globular/ 10 millim. diam./ not visibly segmented, surface dull;
peppered or marbled with black, grey, and white. With a tens the white
areas are seen to be thickly sprinkled with minute brown spots. The black
and brown marbling is quite irregular.

YOUNG ADULT FEMALE

Plate 15

Type material studied. Paratypes from Quercus engefmanni, MEXICO/
Amecameca, May 25, 1897, coll. Koebele, 2C2) UCD. One of these specimens
has been marked as the lectotype, the other as a parafectotype.

Tergum

Description. Body (fig. A) circular/ ca. 804 long, ca. 804 wide.

Tubular ducts, (fig. B). Head 12/ 11 (10-12) wide.

Multilocular disc pores. Lateral row (fig. 0 with quinquelocular pores
distributed very densely anteriolaterally to rostrum and restricted to narrow
band paralleling lateral row of tubular ducts; pre-anal row composed of
quinquetocular and 7-locular pores, wide basally, tapering on each side of body
from posterior end of lateral row of tubular ducts to point 1 or 2 pores wide
adjacent to anal lobes; median lobe of false venter with ca. 38 pores.

Pre-anal enlargement (fig. D). With ca. 18 quinquefocular disc pores, 2,
7-locular disc pores, and 4 setae.

Mid-dorsal enlargement (fig. E). With ca. 14 simple disc pores.

Spinescent 8-shaped pores (fig. F). 13, 19 (13-25) long, teeth well de-
veloped, pits absent; distributed in several transverse bands on mid-dorsum.

Amorphous pores (fig. G). Present on mid-dorsum.

Setae Marginals (fig. H) 10, 18 (10-25) long; pre-anals (fig. f) 43, 37
(30-43) long; anals 74, 64 (54-74) long.
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Anal lobes (fig. J). Each with 22, 19 (16-22) setae.

Anal ring (fig. K). 111, 99 (86-111) long/ 148, 142 (136-148) wide.

Sternum

Antennae. Elongate/ segmentation obscure/ 136/ 124 (111-136) long.

t-abium. 74, 158 (74-241) long/ 54/ 107 (54-160) wide at base.

Spiracles. Anterior spiracles 136, 143 (136-149) long, atria 142, 118
(93-142) wide; posterior spiracles 111, 133 (111-155) long, atria 173, 195
(173-217) wide.

Legs. Prothoracic legs 155, 186 (155-216) long; mesothoracic legs 111, 74
(37-111) long; metathoracic legs 173, 186 (173-198) long.

Other literature citations. Balachowsky, 1950a:344; Cockeretl/ 1898b:132,
1899a:10, 1899b:393, 1900:44; Pernald, 1903:62; Ferris, 1955b;199; Hoy,
1963:146; King, 1900b:80; MacGitlivray, 1921:196.

Remarks. This species, found on Quercus engelmanni in Mexico, appears
to be rare. A. grandis can apparently be distinguished from all other AHokermes
by the following combination of characters: 1) pre-anal row of multilocular disc
pores with ca. 25 to 40 pores extending medially onto median lobe of false venter,
also with pores extending dorsally to area adjacent to anal lobes but not above
them; 2) spinescent 8-shaped pores without pits.

Etymology. Cockerel! named this species for its large size and striking
coloration.

ALLOKERMES KINGI (COCKERELL)

Color figs. 10, 11, 12. Plate 2 C, D

Suggested common name: Northern Red-oak Kermes

Synonymy: Kermes k’sngi Cockerell, 1898c:330.
TO//O kingi, Lindinger, 1933:143.

Post-reproductive female. Cockerell (1898c) described the postreproductive
female as:

Very convex, but the sides hardly bulging; length 5, breadth 4 1/3,
height about 3 1/2 millim. Colour light ochreous, of quite a bright tint,
marbled with a slightly darker redder tint; the marbling is absent in the
mid-dorsal line, leaving a more or less distinct longitudinal pallid band;
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Plate 15.-Allokermes grandisW\\ adult female



segmentation vaguely indicated by transverse rows of small black spots;
entire surface very closely beset with minute dark dots. The scale is
evenly rounded dorsally, without any prominences or depressions.

YOUNG ADULT FEMALE

Plate 16

Type material studied. Paratype, in poor condition/ from Quercus boreafis,
MA, Lawrence/ Jul. 28, 1898, coll. GBK/ 1(1) AMNH; (3. vefutina, MA,
Lawrence/ off State Rt. 114, Jun. 17, 1976, coll. SWB, 1(1) VPI.

The illustration was made from the following lot: Quercus boreafis, PA,
Norristown, let. of Jun. 29, 1937, fr. M. C. Van Horn, 1(3) USNM.

Tergum

Description. Body (fig. A) somewhat pentagonal or circular, 2400, 2440
(1860-3220) long, 3520, 2680 (1860-3590) wide.

Tubular ducts (fig. B). Head 9, 10 (9-11) wide.

Quinquelocular disc pores. Lateral row (fig. C) with sparsely distributed
pores extending onto and covering mid-dorsum; pre-anaf row with densely dis-
tributed pores extending on each side of body from posterior end of lateral row
of tubular ducts to above ana! lobes and then becoming less densely distributed,
grading into pores on mid-dorsum; absent on median lobe of false venter.

Pre-anal enlargement (fig. D). With ca. 89 quinquelocular disc pores and
6 setae.

Mid-dorsal enlargement (fig. E). With ca. 3 quinquelocular disc pores and
38 simple disc pores.

Spinescent 8-shaped pores (fig. F). 19, 19 (14-27) long, teeth converging
at tips, subequal to pits, distributed in several transverse bands on mid-dorsum.

Setae. Marginals (fig. G) 18/ 19 (17-21) long; pre-anals (fig. H) 18/ 18
(17-22) long; anals 59/ 51 (37-59) long.

Anal lobes (fig. I). Each with 15, 18 (15-23) setae.

Anal ring (fig. J). 88, 93 (84-106) long, 98, 108 (98-116) wide.

Sternum

Antennae. Reduced, segmentation obscure, 123, 101 (74-123) long.

Labium. 148, 163 (99-203) long, 128, 128 (104-156) wide at base.
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Plate \^.-Allokermes Aw^/(Ckll.), adult female



Spiracles. Anterior spiracles 119, 127 (104-138) long/ atrium 74, 92
(74-111) wide; posterior spiracles 143, 139 (105-173) long/ atria 99, 132 (99-160)
wide.

Legs. Prothoracic legs 124, 123 (109-136) long; mesothoracic legs 86, 92
(80-105) long; metathoracic legs 74, 128 (74-186) long.

Additional material studied. Quercus borealis, IN, Orange Co./ coll. J.
M. Amos, 3(3) VPI; NY, Staten Island/ Sep. 4, 1917/ coll. RWD/ 2(2) UCD;
OH, Columbus/ Ohio State University, Jul, 19, 1976, colls. MMK, 22(163) VPI;
OH, rest area on Rt. 33 E of St. Mary’s Jul. 18/ 1976, colls. MMK, 14(37) VPI;
VA, Montgomery Co., Blacksburg, May 19, 1969, coils. G. W. Dekle, MLW, and
J. 0. Howell, 2(2) FDA; Montgomery Co., Blacksburg, VPI, Jun. 12, 1974,
coll. ABH, 1(2) VPI; Jul. 1 & 9, 1974, coll. ABH, 25(25) VPI; Jul. 18, 1974,
coll. ABH, 3(4) VPI; Jul. 23, -1974, coll. ABH, 3(3) VPI; Jul. 24, 1974, coll.
ABH, 16(16) VPI; Jul. 30, 1974, coll. ABH, 23(23) VPI; Q. cocdnea, OH,
Cincinnati, Jul. 31, 1915, colls. J. M. McCulloch and Sons, 3(3) OHSU, 3(3)
VPI. Q. ilicifofia, VA, Montgomery Co., Blacksburg, VPl, Aug. 16, 1968, coll.
MLW, 1(1) VPI; Oct. 18, 1968, coll. MK, 1(1), VPI. Q. imbncar’ia, OH, Ohio
State University, Jul. 16, 1960, coll. MK, 8(8) VPI. Q. laurifolia, FL,
Gainesville, Jul. 30, 1971, coll. G. W. Dekle, 4(4) FDA; IN, W. Lafayette, Oct.
21, 1931, coll. J. M. Amos, 3(3) VPI. Q. phellos. AL/ Leesburg, Sep. 1, 1974,
coll. CHR, 6(6) AU. Q. velutma, IN, Purdue University, Jul. 8, 1974, coll.
D. L. Schuder, 1(1) VPI; PA, W Chester, Nov. 5, 1908, coll. F. Windle, 2(2)
USNM, 1(1) UCD, 2(2) VPI; VA, Craig Co., Broad Run, Jul. 22, 1967, colls.
MLW and CGW, 1(1) VPI. Montgomery Co., Blacksburg/ VPI, Jun. 5, 1975, coll.
ABH, 1(5) VPI; Jun. 19, 1975, coll. ABH, 2(8) VPI; Jul. 2, 1975, coll. ABH,
16 (43) VPI; Jul. 24, 1974, coll. ABH, 3(3) VPI; Sep. 18, 1974, coll. RGB,
6(6) VPI; Nov. 4, 1974, coll. ABH, 8(8) VPI; Dec. 30, 1974, coll. ABH, 8(8)
VPI; Aug. 7, 1974, coil. ABH, 4(4) VPI. Quercus sp., DC, Washington, Jun.
18, 1970, coils. DRM and S. Nakahara, 3(6) USNM; FL, Indian River Co., 10
mi. W of Vero Beach, May 8, 1975, colls. DRM, R. F. Denno, and J. A.
Davidson, 4(8) VPI; Shady, Rt. 475A, Sep. 17, 1976, colls. CHR and L. R.
Ray, 2(2) VPI; GA, Henry Co., Jun. 8, 1976, coll. R. Beshear, 1(1) VPI; OH,
Cincinnati, Aug. 3, 1916, colls. J. M. McCulloch and Sons, 1(1) OHSU; TN,
roadside park 6.5 mi. E of Maryville on Rt. 73, Jun. 6, 1976, colls. MMK, 3(6)
VPI; VA, Skyline Drive, Hazel Overlook, Jul. 29, 1958, coll. MK, 15(15) VPI;
Montgomery Co., Blacksburg, VPl, Jun. 16, 1975, coll. ABH, 3(6) VPI.

Questionable identifications in literature. Q. boreafis, DE (Fernald,
1903:63; MacGillivary, 1921:197); IN, Tippecanoe Co. (Amos, 1933:206); MA,
Lawrence, Jul. 28, 1898, coll. GBK (King, 1900b:80); NJ, (Smith, 1909:122);
NY, Long Island, Masbeth, Maurice Woods, coll. C. E. Olsen (Olsen, 1919:141;
Balduf, 1939:20, 21); Middletown (Felt and Morrison, 1928:194); OH, Pomeroy,
Aug. 28, 1903, coll. JGS (Sanders, 1904:36); Salem, coll. JGS (Sanders,
1904:36); PA, (Trimble, 1928:43); VA, Jun.-Sep., 1974, 1975, coll. ABH (Hamon
eto/., 1976:62); eastern United States of America (Hoy, 1963:148); United States
of America (Hamon et cr/., 1975); Q. irnbricaria^ IN/ Covington (Dietz and
Morrison, 1916:235); Tippecanoe Co., (Amos, 1933:206); eastern United States
of America (Hoy, 1963:148); OH, Lisbon, coll. JGS (Sanders, 1904:36); VA/
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Jun.-Sep./ 1974, 1975, coll. ABH (Hamon et cr/./ 1976); CT, New Haven, Nov.
11, 1913, coll. BHW (King/ 1914d:151); Quercus sp., CT, New Haven/ Aug. 20/
1908, coll. H. L. Vierek/ Aug. 26, 1913, coll. QSL (King/ 1914d:151); (Britton/
1920:63); New Haven/ Jan. 24, 1911, Nov. 11, 1915, coll. BHW/ Aug. 26, 1913,
coll. QSL (Britton/ 1923:351); DE, (Cockerel!/ 1900:44); coll. C.P. Gillette
(King, 1900b:80); (Merrill and Chaffin/ 1923:284); FL, Cutler/ Ft. Pierce,
Gainesville, Oneco, Orlando, Tampa, West Palm Beach (Merrill and Chaffin/
1923:284); IN, Indianapolis (Dietz and Morrison/ 1916:235); Merrill and Chaffin,
1923:284); MA, Springfield (King, 1900c:117); (Merrill and Chaffin, 1923:284);
E coast of United States of America (Doane et al., 1936:382, 383); eastern United
States of America (Baker/ 1972:97).

Other literature citations. Balachowsky, 1950a:344; Britton, 1923:350;
Cockereil/ 1899c:276; Ferris, 1921:61; 1955b:200; Fulmek, 1943:38; Undinger,
1908:96.

Remarks. This species has been recorded from eight species of oaks/ but
principally from Quercus borealis and Q. velutina. All records are from the
northeastern United States/ the mountains of Virginia/ or Alabama and Florida.
The southern records on Q. phellos and Q. laurifolia may represent another
undescribed species, but appear to be indistinguishable from A. king!
morphologically.

A. king! can apparently be separated from all other AHokermes by the
following combination of characters: 1) pre-anal row of quinquelocular disc pores
not extending medially onto median lobe of false venter, also with pores ex-
tending dorsally to above anal lobes, encircling them; 2) lateral row of
quinquelocular disc pores present, extending dorsally into sparsely distributed
quinquelocular disc pores on mid-dorsum; and 3) spinescent 8-shaped pores with
small teeth that are subequal to length of pits.

Etymology. Cockerel! named this species in honor of G.B. King.

ALLOKERMES KOSZTARABI (BAER)

Common name: Kosztarab’s Gall-like Coccoid.

Synonymy: Kermes kosztarabi Baer, 1980:20-25. Baer and
Kosztarab, 1985.

Post-reproductive female. This stage was never described, because we
could not separate this species through the adult females from A. gaUiformis
(Riley). The original description of the species was based on first instar
nymphs.

For more records on this species, the reader should see the studies by
Baer (1980) and by Baer and Kosztarab (1985).
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ALLOKERMES NIVALIS (KING AND COCKERELL)

Suggested common name: The White Kermes

Synonymy: Kermes nivali’s King and Cockerell, Cockerell/
1898c:330.

Coccus ni’valis^ Cockerell/ 1929:150.
Tafia nivafis, Lindinger, 1933:143.

Post-reproductive female. King and Cockerell (1898c) described the post-
reproductive female as

Length 4 1/2, breadth 4 1/2, height about 3 millim. Dark sepia-

brown/ irregularly marbled with blackish and pale ochreous, the latter
colour inclined to be arranged in transverse bands, and beset with nu-

merous minute dark dots. All of the scale except the middle of the back
is powdered with snow-white secretion/ which becomes very abundant at
the sides. Microscopical characters ordinary; skin fairly closely beset
with small round glands, and showing some larger glands at irregular in-
tervals, on brown patches.

YOUNG ADULT FEMALE

Plate 17

Type material studied. Topotypes from Quercus boreafis, MA, Lawrence/
off State Rt. 114, Jun. 18, 1976, coll. SWB, 1(3) VPI.

Tergum

Description. Body (fig. A) somewhat pentagonal or circular, 2330, 2230
(2040-2410) long/ 1920, 2043 (1920-2170) wide.

Tubular ducts (fig. B). Head 10 long/ ca. 10 wide.

Multilocular disc pores. Lateral row (fig. C) with densely distributed
quinquelocular and 7-locular pores extending onto and covering mid-dorsum;
pre-anal row with densely distributed pores extending on each side of body from
posterior end of lateral row of tubular ducts to above anal lobes and then be-
coming slightly less densely distributed/ grading into pores on mid-dorsum;
absent on median lobe of false venter.

Pre-anal enlargement (fig.D). With ca. 22 quinquelocular disc pores, 8/
7-locular disc pores/ and 4 setae.

Mid-dorsal enlargement (fig. E). With ca. 19 quinquelocutar disc pores,

1, 7-locutar disc pore, and 25 simple disc pores.

Spinescent 8-shaped pores (fig. F). 9, 11 (9-12) long, teeth sunken within
rim, pits absent; distributed in several transverse bands on mid-dorsum.
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Plate \’7.-Allokermes nivalis (King and Ckll.), adult female



Amorphous pores (fig. G). Present on mid-dorsum in several transverse
bands.

Setae. Marginals (fig. H) 22, 20 (17-22) long; pre-anals (fig. I) 17, 20
(17-25) long; anals 37, 35 (31-39) long.

Anal lobes (fig. J). Each with 17, 14 (13-17) setae.

Anal ring (fig. K). 109/ 86 (74-109) long, 104, 117 (104-124) wide.

Sternum

Antennae. Elongate, segmentation obscure/ 124/ 130 (111-155) long.

Labium. 161, 173 (161-203) long, 136/ 138 (136-143) wide at base.

Spiracles. Anterior spiracles 136/ 128 (124-136) long, atria 59, 57 (49-62)
wide; posterior spiracles 136, 136 (123-148) long, atria 86, 94 (86-99) wide.

Legs. Prothoracic legs 136, 131 (123-136) long; mesothoracic legs 161, 169
(149-197) long; metathoracic legs 179, 142 (111-179) long.

Questionable identifications in literature. Quercus alba, KS, Lawrence/
coll. S. J. Hunter (Dean, 1909:266). Quercus sp., E coast (Doane/ et al.,
1936;382/ 383).

Other literature citations. Balachowsky/ 1950a:344; Britton/ 1923:350;
Cockerel), 1899b:393, 1900:44; Fernald, 1903:64; Ferris/ 1955b:201; Hoy/
1963:151; King, 1900b:80; Lawson, 1917:183; MacGillivray/ 1921:195; Newstead,
1902:138.

Remarks. This species is found on Quercus borealis and Q. alba in
Massachusetts. A post-reproductive female paratype, collected on Q. alba (as
was the holotype) was available for study. It is covered with a white mealy
wax, which, in the authors’ opinion, could have been secreted only by the
multilocular disc pores present on the dorsum of the slide-mounted Q. borealis
specimens. For this reason the two lots from the two hosts are considered as
belonging to the same species.

A. nivalis can apparently be distinguished from all other Allokermes by
either of the following: 1) the presence of a gland on each anal lobe; and 2)
the presence of quinquelocular and 7-locular disc pores densely distributed on
the mid-dorsum. Both characters are exclusive to A. nivalis. A. nivafis is an
uncommon species.

Etymology. King and Cockerel! named this species for the snow-white se-
cretion that covers its dorsum.
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ALLOKERMES RATTANI (EHRHORN)

Suggested common name: Rattan’s Kermes.

Synonymy: Kermes rattani Ehrhorn/ 1906:329.
Talla rattan!, Lindinger, 1933:143.

Post-reproductive female. Ehrhorn (1906) described the post-reproductive
female as

globose/ from 5 to 6 mm. in diameter/ varying a little according
to position on twig. Surface smooth/ not shiny/ nor hardly pubescent/
sometimes waxy. Colour light brown/ generally with four white stripes
running parallel with segmentation. When seen through lens these stripes
have numerous brown dots at intervals.

YOUNG ADULT FEMALE

Plate 18

Type material studied. None.

The illustration and measurements were made from the following lot, which
was identified as Kermes rattan’s by G. F. Ferris: Chrysolepis chrysophyffa,
CA, San Jose/ Loma Prieta Mt./ Jul. 16/ 1922, coll. GFF/ 12(14) UCD/ 7(7) VPI.

Tergum

Description. Body (fig. A) somewhat pentagonal or ovoid, 1730/ 2610
(1730-3590) long, 1610, 2925 (1610-4330) wide.

Tubular ducts (fig. B). Head 10/ 10 (8-12) wide.

Quinquelocular disc pores. Lateral row absent; pre-anal row with pores
extending on each side of body from posterior end of lateral row of tubular ducts
to above anal lobes; several pores on median lobe of false venter.

Pre-anal enlargement (fig. C). With ca. 43 quinquelocular disc pores and
5 setae.

Mid-dorsal enlargement (fig. D). With ca. 28 simple disc pores.

Spinescent 8-shaped pores (fig. E). 22, 17 (12-22) long/ teeth absent,
pits enlarged, saclike; distributed in several transverse bands on mid-dorsum.

Setae. Marginals (fig. F) 20/ 23 (13-74) long; pre-anals (fig. G) 24/ 28
(17-44) long; anals 47, 67 (47-74) long.

Anal lobes (fig. H). Each with 15, 22 (11-32) setae.

67



Anal ring (fig. I). 124, 103 (86-167) long/ 74, 113 (74-148) wide.

Sternum

Antennae. Reduced to elongate/ segmentation obscure, 136, 111 (74-136)
long.

Labium. 203, 184 (155-217) long, 148, 154 (128-222) wide at base.

Spiracles. Anterior spiracles 111, 143 (104-204) long, atria 86, 89 (67-111)
wide; posterior spiracles 128, 163 (124-216) long, atria 99, 100 (49-124) wide.

Legs. Prothoracic legs 148, 147 (68-173) long; mesothoracic legs 111, 140
(99-186) long; metathoracic legs 178, 126 (80-186) long.

Additional material studied. Chrysolepis sempervirons, CA, Mammoth
Lakes, 0.2 mi. before entrance to Earthquake Fault Picnic Area, Jun. 29, 1976,
coll. MK, 9(9) VP1; Quercus dougfasii, CA, Putah Cr., Monticello Dam, Dec.
6, 1967, coll. JWB, 1(1) JWB, 1(1) VP1.

Questionable identifications in literature. Chrysolepis sp., CA, Santa
Catalina, Mountain View (Hoy, 1963:156, 157). Quercus Chrysolepis^ Santa
Catalina, Mountain View (Hoy, 1963:156, 157); Santa Catalina, Pebbly Beach
(Cockerell, 1940:288); Santa Cruz Peninsula (Ferris, 1920:28).

Other literature citations. Balachowsky, 1950a:344; MacGillivray, 1921:197.

Remarks. This species, found on Chrysolepis species and Quercus dougfasii
in California, is the only Alfokermes recorded from Chrysolepis species. The
specimens from C. sempervirens, with a narrow lateral row of quinquelocular
disc pores that the specimens on C. chrysophylfa do not have, probably deserve
subspecific status.

A. rattan! can apparently be distinguished from alt other Allokermes by the
following combination of characters: 1) spinescent 8-shaped pores without teeth,
with pits saclike; and 2) pre-anal row of multilocular disc pores with a few
quinquelocular disc pores extending medially onto median lobe of false venter,
also with pores extending dorsally to above anal lobes, encircling them.

Etymology. Ehrhorn named this species in honor’of V. Rattan.

DESCRIPTION OF KERMES BOITARD

Type: Kermes robon’s (Fourcroy)

Adutt female [plate 22, Kermes sylvestris (Ckll. and King)]. With 1 tubular
duct type (fig. B); dorsum without heavily sclerotized pores; spiracular furrow
absent; multilocular disc pores always present laterally, and if not covering
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Plate \Q.-Allokermes /<7//W7/(Ehrhorn), adult female



entire dorsum/ clustered about marginal setae (fig. C); anal lobes membranous/
ventral to anal opening/ without definite margins/ and each bearing 2 slender
setae (fig. H/ with arrows) dorsally/ and from 11 to 24 long/ slender setae
ventrally (fig. H); anal ring narrow, cordtike/ with margins not distinct from
surrounding derm/ and not enclosing third instar anal ring (fig. I).

Third instar female [plate 24, Kermes syfvestns (Ckll. and King)]. With 1
tubular duct type (fig. B); dorsum without heavily sclerotized pores; spiracular
furrow absent; multilocular disc pores always present laterally/ and if not cov-
ering entire dorsum/ clustered about marginal setae (fig. C); ana! lobes
membranous/ ventral to anal opening/ without definite margins/ and each bearing
2 slender setae dorsatly (fig. I, with arrows)/ and from 11 to 24 long/ slender
setae ventrally (fig. I); anal ring narrow/ cordlike/ with margins not distinct
from the surrounding derm (fig. J).

Remarks. The genus is represented in both the Nearctic and Palearctic
Regions. In our opinion, based on Borchenius’ (1960) illustrated descriptions
of the Palearctic Kermes roboris, it appears that K. roboris belongs together in
the genus Kermes with the four Nearctic species studied here. Many other
Palearctic species also belong in Kermes. Specimens are restricted to Quercus
spp. and Chrysolepi’s spp. and are found in wounds/ on bark, in forks between
twigs, or on branches.

Etymology. Boitard named this genus for the crimson dye produced from
Kermes roboris.

KEY TO THE ADULT FEMALES OF KERMES

1. Mid-dorsum without multilocular disc pores 2

Mid-dorsum with many multitocular disc
pores distributed evenly and densely
(pi. 21 A). shastensis Ehrhorn, p. 77

2. Pre-anal row of multilocular disc pores without
prolongations posteriolaterally; false venter
without median lobe posteriorly 3

Pre-ana! row of multilocutar disc pores with
3 prolongations posteriolateralty/ each prolongation
apically with ca. 20 multilocular disc pores
surrounding 2 or 3 setae; false venter with
small median lobe posteriorly (pi. 20 A) rimarum Ferns/ p. 74

3. Multitocular disc pores not dispersed among anal
setae (pi. 19 I); eyes present; multilocular disc
pores in pre-anal band similar in size to
multilocular disc pores surrounding marginal
setae; marginal setae 0.6 as long as pre-anal
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setae (p!.19 G/ H); on Chrysolepis spp.
in California nudus, new species/ p. 71

Multilocular disc pores dispersed among anal setae
(pi.22 H); eyes absent; multilocutar disc pores in
pre-anal row 0.75 size of multilocular disc pores
surrounding marginal setae (pi.22 C/D); marginal
setae similar in size to the pre-anal setae (pi.22 F/ G);
on Quercus spp. in eastern deciduous
forest syfvestns [Ck!t. and King)/ p. 80

DESCRIPTIONS OF SPECIES OF KER.MES

KERMES NUDUS, NEW SPECIES

Suggested common name: The Chinquapin Kermes.

Post-reproductive female. Unknown.

YOUNG ADULT FEMALE

Plate 19

Type material. Chrysolepis chrysophyffa, CA/ Yosemite Natl. Park/ State
Rt. 120/ Jun. 30/ 1976/ colls. MMK/ holotype 1(1) USNM/ paratypes 8(14) VPl/
1(1) UCD. C. sempervirens^ Mono Co./ Mammoth Lake/ Jun. 29/ 1976/ colls.
MMK/ 2(4) VP!; Mono Co./ Mammoth Lake, 0.2 mi. before entrance to Earthquake
Fault Picnic Area/ Jun. 29/ 1976/ coll. MK/ 3(3) VPl; Mono Co./ Mammoth/
Earthquake Fault/ Jut. 4/ 1976/ colls. RJG and R. F. Gil!/ 5(5) CDA/ 1(1)
USNM/ 1(1) UCD. Chrysofepis sp./ CA/ El Dorado Co./ S. Fork/ Shingle Mill
Creek at Cat Creek Road, June 12/ 1979/ coll. RJG 4(4) VPl. One of the C.
cbrysophylfa specimens has been marked as the holotype; all others/ as
paratypes.

Tergum

Description. Body (fig. A) circular/ 1980/ 2482 (1980-2930) long/ 1920/
2415 (1850-2790) wide.

Eyes (fig. B). Present/ each with 1 ocellus.

Tubular ducts (fig. C). Head 8/ 9 (8-10) wide.

Multilocular disc pores. Lateral row (fig. D) with quinquelocular and
7-locular pores clustered around submedial and marginal setae; pre-anal row with
densely distributed 5-/ 6-/ 7-/ 8-/ and 9-locular pores extending on each side
of body from posterior end of lateral row of tubular ducts to area just ventral
to anal lobe setae/ ending abruptly.
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Pre-anal enlargement (fig. E). With ca. 12 quinquelocular disc pores/ 2,
6-locular disc pores/ 11, 7-locular disc pores/ 7/ 8-locular disc pores/ 1,
9-locular disc pores/ and 11 setae.

Mid-dorsal enlargement (fig. F). With ca. 29 simple disc pores.

Setae. Marginals (fig. G) 10/ 12 (7-16) long; pre-anals (fig. H) 17, 20
(12-37) long; anals 33, 29 (12-37) long.

Anal lobes (fig. I). Each with 15, 17 (13-23) setae.

Anal ring (fig. J). 74, 63 (28-111) long/ 87/ 80 (29-111) wide.

Sternum

Antennae. Long/ segmentation indistinct/ 214/ 183 (153-272) long.

Labium. 217/- 213 (185-248) long/ 185, 203 (185-296) wide at base.

Spiracles Anterior spiracles 83/ 98 (78-136) long/ atria 92/ 103 (82-T-24)
wide; posterior spiracles 122/ 126 (63-178) long, atria 156/ 170 (148-195) wide.

Legs. Prothoracic legs 259, 253 (146-322) long; mesothoracic tegs 279, 282
(249-390) iong; metathoracic legs 278/ 252 (195-298) long.

Remarks. This species is found on Chrysofepis species in California. K.
nudus can apparently be distinguished from all other North American Kermes
by the following combination of characters: 1) pre-anal row of multilocular disc
pores without prolongations posteriorly/ not dispersed among anal setae, and
with pores that are similar in size to multilocular disc pores around lateral setae;
2) mid-dorsum without multilocular disc pores; 3) false venter without small
median lobe posteriorly; 4) eyes present; and 5) marginal setae 0.6 as long as
pre-anal setae.

Etymology. This species is named for its naked mid-dorsum/ which, except
for the presence of simple disc pores, lacks all other types of pores, pits, or
sclerotizations.

KERMES PRIMUS BAER AND KOSZTARAB

Suggested common name: Chestnut oak Kermes

Synonymy: Kermes pnnus Baer and Kosztarab/ 1981:230. Baer and
Kosztarab, 1985.

Remarks. This species has been described by utilizing the distinct
morphology of the first instars. !t was assigned to the K. concinnulus Cockerell
group, where K. cockerel/!’ Ehrhorn, K. rimarum Ferris and K. shastens’is
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Plate 19.- Kermes nudus, new species, adult female



Ehrhorn belong. The description was based on specimens collected from Quercus
prinus L., chestnut oak, found in Pipestem State Park/ West Virginia. For more
records on this species, see Baer and Kosztarab (1985).

KERMES RIMARUM FERR1S

Color fig. 13. Plate 2E

Suggested common name: Bark-crevice Kermes.

Synonymy: Kermes rimarum Ferris/ 1955b:202.

Post-reproductive female. Ferris (1955b) described this species from
slide-mounted specimens. His scant characterization of the post-reproductive
female is as

A small, dark species, its diameter not exceeding 2-5 mm. in any
plane, variously shaped in conformity with the irregularities of its sur-
roundings. Dark brown and displaying a small amount of secretion.

YOUNG ADULT FEMALE

Plate 20

Type material studied. Pa retypes from Quercus gambefii (= Q.
utahens’is), NM, Beulah, near Las Vegas, Jul. 15, 1947 coll. GFF, 2(2) UCD.
One of these has been marked as the lectotype; all others, as paralectotypes.

Tergum

Description. Body (fig. H) circular, 2410, 2340 (2270- 2410) long, 2410,
2090 (1760-2410) wide.

Eyes (fig.B). Present, each with 1 ocellus.

Tubular ducts (fig. C). Head 10, 10 (9-10) wide.

Multilocular disc pores. Lateral row (fig. D) with trilocular,
quinquelocular, and 7-locular pores clustered around submedial setae; pre-anal
row with densely distributed 3-, 5-, 6-, and 7-locular pores and 3 prolongations
posteriolaterally, each prolongation apically with ca. 20 pores surrounding 2 or
3 setae; false venter with ca. 14 pores on small median lobe.

Pre-anal enlargement (fig. E). With ca. 1 quadrilocular disc pore, 20
quinquelocular disc pores, 2, 6-locular disc 7, 7-locular disc pores, and 8 setae.

Mid-dorsal enlargement (fig. F). With ca. 7 simple disc pores.
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Plate 20-Kermes rimarum Ferris, adult female



Setae. Marginal (fig. G) 17, 15 (13-17) long; pre-anals (fig. H) 17, 14
(10-17) long; and anals 47, 51 (47-54) long.

Anal lobes (fig. I). Each with 15, 16 (15-16) setae.

Anal ring (fig. J). Ca. 155 long, 86, 80 (74-86) wide.

Sternum

Antennae. Elongate, segmentation obscure, 136, 146 (136-155) long.

Labium. Ca, 260 long/ ca. 136 wide at base.

Spiracles. Anterior spiracles ca. 136 long, atria 68, 78 (68-87) wide;
posterior spiracles 155/ 109 (62-155) long/ atria 99/ 115 (99-130) wide.

Legs. Prothoracic legs 297, 226 (155-297) long; mesothoracic legs 247, 217
(186-247) long; metathoracic legs 259, 229 (198-259) long.

Additional material studied. Quercus douglasii, CA, 2 mi. below Monticello
Dam on Putah Cr., April 5, 1968, coll. JWB, 5(5) JWB. Q. durata, CA, Mt.
St. Helena, 10 mi. N of Calistoga, May 17, 1968, coll. JWB, 2(3) JWB. Q.
gambefii, AZ, near Portal/ 9.9 mi. W on rd. from SW Research Station, Jun. 20,
1976/ colls. MMK, 2(4) VPl. Q. garryana, OR/ Jackson Co./ 9.2 mi. NE of
Ashland, Apr. 26, 1977, coll. RLP, 15(35) UCD; Jackson Co., 1 mi. E of Central
Point, Apr. 26, 1977, coll. RLP, 4(8) UCD; Q. lobata, CA, Davis, University
of California, Shield’s Grove Arboretum, Jul. 5, 1976, coils. MMK, 3(4) VPl;
Fresno Co., Sanger, Mar. 30, 1946, coll. J. W. Dixon, 1(1) CDA; Lafayette,
Sep. 28, 1938, coll. N.W. Stanger, 2(4) UCD; L.S.J.U./ May 11, 1911, coll.
LC, 1(1) ORSU; San Joaquin Co., Stockton, 9230 Morada, May 6, 1976, coll.
J. B. Gianelli, 1(1) CDA; Tulare Co., Visalia, Apr. 18, 1974, colls. Thomas
and Akana, 3(3) CDA; Walnut Cr., Aug. 20, 1911, coll. J.C.B., 1(1) UCD.
Quercus sp./ CA/ Danville, Mar. 28, 1958/ colls. Seely and Danielson/ 1(2) CDA;
Sacramento Co., Gait, Apr. 21, 1964, coll. K.E. Miller, 1(1) CDA; San Mateo,
1(1), UCD; Tulare Co., E Orange Cove, Sandcreek Road, Apr. 17, 1964, coll.
A. Morrison, 1(1), CDA; Ventura Co., Quatal Cyn., May 25, 1977, coils. RJG
and R. Hobza, 2(2) CDA; OR, Jackson Co., 9.2 mi. NE of Ashland, Apr. 26,
1977, coll. RLP, 10(10) VPl; Jun. 1-5, 1977, coll. RLP 4(4), VPl; Jackson Co.,
1 mi. from Central Point, Apr. 26, 1977, coll. RLP, 4(4) VPl.

Other literature citation. Hoy, 1963:57.

Remarks. This species has been recorded on five species of oaks in the
western United States. Some of these records associated with first instars that
have been identified by Dr. R. G, Baer as /C. cockerelli Ehrhorn, do not differ
from the two type specimens of K. rimarum.

K. rimarum can apparently be distinguished from all other North American
Kermes by the following combination of characters: 1) pre-anal row of
multilocular disc pores with 3 prolongations posteriolateraily, each prolongation
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apicaHy with ca. 20 multilocular disc pores surrounding 2 or 3 setae; 2) false
venter with small median lobe posteriorly; and 3) mid-dorsum without multilocular
disc pores.

Etymology. Fern’s named this species for its crevice-dwelling habits.

KERMES SHASTENSIS EHRHORN

Color figs. 14/ 15, 16. Plate 2 F

Suggested common name: The Cottony Kermes.

Synonymy: Kermes shastensis Ehrhorn/ 1911:275/ 276.
Talla shastensis, Lindinger, 1933:143.
Kermes branigan’i, Ferris, 1955b:195 (misidentification).

Post-reproductive female. Ehrhorn (1911) described the post-reproductive
female as

.enveloped in a thick white/ brittle/ waxy secretion/ making the
scale very striking and easily detected on the twigs of the trees. Scales
round about 5 mm. in diameter. After removing waxy secretion/ colour
of scale is mahogany brown/ very shiny, with usually three distinct dark
brown lines across the dorsum.

YOUNG ADULT FEMALE

Plate 21

Type material studied. Topotypes from Quercus chrysolepis, CA, Siskiyou
Co./ May 19/ 1976/ coll. RJG/ 4(4) CDA/ 1(1) USNM/ 1(1) VPI.

Tergum

Description. Body (fig. A) ovoid or circular, 4520, 3120 (2630-4520) long,
3740, 2790 (2290-3740) wide.

Eyes (fig. B). Present/ each with 2 ocetti.

Tubular ducts (fig. C). Head 8/ 9 (8-10) wide.

Multilocular disc pores. Lateral row (fig. D) with densely distributed 4-/
6-/ 7-/ 8-/ and 9-locular pores extending on to and covering mid-dorsum; pre-
anal row with densely distributed quadrilocular/ 6-locular/ and 7-locular pores
extending on each side of body from posterior end of lateral row of tubular ducts
to area just ventral to anal lobe setae, grading into pores on mid-dorsum.
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Pre-anal enlargement (fig. E). With ca. 9 quinquelocular disc pores, 5,
6-locular disc pores, 13, 7-locular disc pores/ and 6 setae.

Mid-dorsal enlargement (fig. F). With ca. 1 quinqueiocular disc pore, 1,
6-locular disc pore, 7, 7-locular disc pores, 1, 8-locular disc pore, 1, 9-locular
disc pore, and 6 simple disc pores.

Setae. Marginals (fig. G) 13, 15 (10-19) long; pre-anals (fig. H) 25, 25
(20-32) long; anals 44, 29 (23-44) long.

Anat lobes (fig. 1). Each with 22, 22 (21-24) setae; sclerotized dorsally.

Anal ring (fig. J). 67, 75 (51-91) long, 119, 113 (90-128) wide.

Sternum

Antennae. Long, segmentation indistinct, 175, 184, (161-230) long.

Labium. 247 246 (241-248) long/ 282, 229 (193-282) wide at base.

Spiracles. Anterior spiracles 136, 116 (83-161) long, atria 119, 127
(118-146) wide; posterior spiracles 161, 147 (107-161) long, atria 200, 189
(161-207) wide.

Legs. Prothoracic legs 302, 272 (184-302) long; mesothoracic legs 322, 281
(218-329) long; metathoracic legs 293, 268 (197-295) long.

Additional material studied. Chrysofepis sp./ CA, Tuoiumne Co.,
Dardanelle, Jun. 20, 1949, coll. H.H. Keifer, 1(1) UCD; Quercus turbinella^
CA, HumboltCo./ Hoopa, Jun. 9, 1959, coll. A.G. Forbes, 4(4) CDA, 1(1) VP1.

Questionable identifications in literature. Quercus chrysolepis, CA, Sierra
and Siskyou Mts. (Ferris, 1955b:204); Q. cbrysofepis var. shastensis, CA/
Mt. Shasta, Lake Tahoe (Hoy, 1963:161); Q. vaccinifolia, CA, Volcano Canyon
(Hoy/ 1963:161).

Other literature citations. Balachowsky, 1950a:344; Doane et o/., 1936:383;
Essig, 1915:118/ 1926:276, 1931:614; MacGillivray/ 1921:196.

Remarks. This species is found on Quercus chrysolepis, Q. turbinella,
and Chrysofepis species in California.

K. shastensis can apparently be distinguished from all other North American
Kermes by its possession of many multiiocular disc pores distributed evenly and
densely on the mid-dorsum.

The post-reproductive adult female is noted for its covering of white wax,
which in younger specimens is fluffy and cottony, and in older specimens, hard
and brittle.
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Plate 2.\.-Kermes shasfens/s Ehrhorn, adult female



Etymology. Ehrhorn named this species for its type locality, Shasta
Springs, California.

KERMES SYLVESTRIS (COCKERELL AND KING)

Color fig. 17

Suggested common name: The Forest Kermes.

Synonymy: Sphaerococcus syfvestris Cockerell and King/ 1898:326.
Kermes andrei King/ 1900a:22. New synonym.
Tafia andrei, Lindinger/ 1933:143.

Post-reproductive female. King (1900a) described the post- reproductive
female as

pyriform in shape, very convex/ 5 mm. high and 5 mm. in
diameter at its base/ variable in some individuals which are nearly
hemispherical. Surface shiny. Colour/ light brown/ with three and
sometimes four/ very dark brown bands, these variable in length and
breadth. There are also several suffused dark brown blotchy spots and
round dots/ more numerous around the posterior cleft. Segmentation
obsure; a median posterior keel-like prominence/ which is very much
wrinkled above near the region of the posterior cleft.

YOUNG ADULT FEMALE

Type material studied. Topotypes from Quercus alba, MA, Lawrence/ off
State Rt. 114/ Jun. 18, 1976/ coll. SWB/ 1(1) VP1; Lawrence/ Sep. 9/ 1899/ colt.
GBK 1(1) AMNH; Lawrence, Sullivan Brothers Square, Jun 17/ 1976/ coll. SWB/
3(3) VP1; North Andover/ Jun. 15/ 1976/ coll. SWB/ 2(2) VP1.

The illustrations were made from the following lot: Quercus alba, AL/
Madison Co./ Huntsville/ May 9/ 1976/ coll. CHR/ 2(2) AU.

Tergum

Plate 22

Description. Body (fig. A) somewhat pentagonal or circular/ 1830/ 4130
(1830-4960) long/ 1710/ 3753 (1710-5320) wide.

Antennae. Reduced to elongate/ segmentation obscure/ 87/ 99 (60-131)
long.

Eyes. Absent.

Tubular ducts (fig. B). Head 10/ 10 (9-12) wide.
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Plate 2.2 -Kermes sy/vesfrfs{GV\\, and King), adult tergum



Multtlocular disc pores. Lateral row (fig. C) with some quadrilocular and
quinquelocular pores distributed sparsely between setal rows and with others
clustered around submedial setae; pre-anal row with sparsely distributed
quinquelocular pores extending on each side of body from posterior end of lateral
row of tubular ducts to anal lobe setae, ending abruptly.

Pre-anal enlargement (fig. D). With ca. 5 quinquelocular disc pores/ 8
simple disc pores, and 4 setae.

Mid-dorsal enlargement (fig. E). With ca. 3 simple disc pores.

Setae. Marginals (fig. F) 15, 18 (15-25) long; pre-anals (fig. G) 17, 19
(12-31) long; anals 27, 31 (24-46) long.

Anal lobes (fig. H). Each with 14, 13 (11-17) setae.

Anal ring (fig. I). 32, 64 (32-105) long/ 49, 67 (49-87) wide.

Sternum

Plate 23

Antennae. Reduced to elongate, segmentation obscure/ 87, 99 (60-131)
long.

Labium. 155, 212 (155-248) long, 136, 159 (111-202) wide at base; 4 in-
distinct segments, anterior surface (fig. B) with 7 setae, posterior surface (fig.
A) with 1.

Spiracles. Anterior spiracles (fig. C) 87, 116 (87-124) long, atria 74, 86
(74-105) wide; posterior spiracles (fig. D) 99, 135 (99-173) long, atria 121, 123
(99-149) wide.

Legs. The specimen studied was teneral. Therefore, legs were somewhat
soft and pliable. Prothoracic legs 227, 193 (161-285) long; mesothoracic legs
212, 212 (183-299) long; metathoracic legs 235, 185 (121-235) long.

Multilocular disc pores. Quinquelocular pores (fig. H) distributed in vi-
cinity of spiracular atria on thorax, in vicinity of submedial row of setae on
abdominal segments II-V; 10-locular pores (fig. I) distributed sparsely on each
thoracic segment, also within intersegmental folds on all abdominal segments.
As one progresses posteriorly, 10-locuiar pores become less randomly distributed
and more concentrated into invaginations or pouches.

Abdominal setae (fig. J). Long and slender.

Abdominal derm (fig. K). Thickly beset with minute teeth/ these only
visible if specimen stained well.
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Plate 23.-Kermes sylvesfrisW\. and King), adult sternum



Additional material studied. Quercus afba, MD, Hagerstown, Greenhill
Gardens/ Jun. 7/ 1972/ coH. MLW/ 2(2) AU/ 1(2) VP1; VA/ Montgomery Co./
Brush Mt., May 12, 1968, colls. MLW and CGW, 1(2) VP1; Montgomery Co./
Rebecca Thompson’s Riding Academy/ May 15, 1969, coll. MK, 3(4) VP1; Jun.
20, 1975, colls. RGB and ABH, 1(1) VP1. Q. ific’ifofia, VA, Albemarle Co., May
8, 1969, coll. MK, 3(4) VP1. Montgomery Co., Brush Mt./ Old Firetower, May
12, 1968, colls. MLW and CGW, 4(4) VP1. Q. stellata, AL, Auburn, S Gay Street,
Jun. 8, 1976, 1(1) VP1; TX, Bryan, Apr. 6, 1918, coll. AHH, 1(1) UCD; May
3, 1919, coll. AHH/ 1(1) UCD; Quercus sp., DC, Washington, Mt. Hamilton,
Apr. 27/ 1922/ coll. J.E. Walter/ 2(2) USNM/ 1(1) VP1; GA/ Atlanta/ coll. W.
M. Scott, 1(1) VP1; SC, Litchfield Beach, Jul. 7, 1968, coll. MK 4(4) VPI.

THIRD INSTAR FEMALE

Plate 24

Type material studied. Lectotype on Quercus aiba, MA, Methuen, Jun. 15,
1895/ coll. GBK/ 1(1) USNM.

Description. Body (fig. A) ovoid, ca. 2100 long, ca. 1760 wide.

Tergum

Eyes. Absent.

Tubular ducts (fig. B). Head ca. 8 wide.

Multilocular disc pores. Lateral row (fig. 0 with some quinquelocular
pores distributed sparsely between setal rows and with others clustered around
submedial setae; pre-anal row with sparsely distributed quinquelocular and
7-locutar pores extending on each side of body from posterior end of lateral row
of tubular ducts to among anal lobe setae, ending abruptly.

Pre-anal enlargement (fig. D). With ca. 7 quinquelocular disc pores, 1,
7-locular disc pore, and 4 setae.

Mid-dorsal enlargement (fig. E). With ca. 3 simple disc pores.

Setae Anterior dorsum with a large, stout seta (fig. G) on each side.
Marginals (fig. F) ca. 14 long/ pre-anals (fig. H) ca. 14 long/ anals ca. 34 long.

Anal lobes (fig. I). Each with ca. 11 setae.

Anal ring (fig. J). Ca. 22 long, 49 wide.

Sternum

Antennae. Reduced, segmentation obscure, ca. 99 long.

Labium. Ca. 173 long, ca. 143 wide at base.
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Spiracles. Anterior spiracles ca. 82 long/ atria ca. 32 wide; posterior
spiracles ca. 86 long, atria ca. 37 wide.

Legs. Prothoracic legs ca. 124 long; mesothoracic legs ca. 160 long;
metathoracic legs absent on specimen studied.

Questionable identifications in literature. Quercus alba, GA/ (Hoy,
1963:139); IN, Tippecanoe Co. (Amos, 1933:206); MD, Boone Co. and Ripley
Co. (Hollinger, 1923:43); MS, (Hoy, 1963:139); OH/ Columbus, coll. JGS
(Sanders, 1904:35; Hoy/ 1963:139); PA/ (Trimble, 1928:43). Q. borealis, GA
,MA, OH (Hoy, 1963:139). Q. macrocarpa, OH, Columbus, coll. JGS (Sanders,
1904:35). Q. muehlenbergii, OH, Columbus, JGS (Sanders, 1904:35). Q.
pafustris, PA, (Sleesman, 1945:44, 45). Q. prinus, OH, Columbus, coll. JGS
(King, 1903a:22; Webster and Burgess, 1902:113). Q. stelfata, GA, Atlanta, coll.
Scott (King, 1903a:22). Quercus sp., GA (King, 1902a:60; Fernald, 1903:60;
MacGillivray, 1921: 196); IN, near Noblesville, near Indianapolis, and at
Vincennes (Dietz and Morrison, 1916:234); IN, MA/ (MacGillivray, 1921:196);
OH (Fernald/ 1903:60; MacGillivray, 1921:196); OH, 8 mi. N of Columbus,
Minerva Park, coll. JGS (Sanders, 1904:35); Wl (Severin and Severin, 1909:297);
MA to GA (Smith, 1909:122); E coast to MS valley states (Doane et o/., 1936:382,
383).

Other literature citations. Balachowsky, 1950a: 344; Britton, 1923:382;
Cockerell, 1900:44; Ferris, 1955b:194; King, 1900b:81, 1903a:22.

Remarks. This species has been recorded from Massachusetts to Texas and
has been verified as being found on 4 species of oaks. It appears to be most
common on Quercus alba,

K. sylvestns can apparently be distinguished from all other North American
Kermes by the following combination of characters: 1) p re-anal row of
multilocular disc pores without prolongations posteriolaterally, dispersed among
anal setae/ and with pores that are 3/4 size of quinquelocular disc pores around
lateral setae; 2) mid-dorsum without multilocular disc pores; 3) false venter
without median lobe posteriorly; 4) eyes absent; and 5) marginal setae similar
in size to pre-anal setae.

K. syfvestn’s is a species that completes its development rapidly: post-
reproductive females can be collected in late May. It is a rare species. Of the
adult material the authors examined, only one female was young enough to be
in a stage comparable to the young females illustrated for the other Kermes
species.

The one newly-molted adult female K. sylvestris is also more similar to the
type third instar than to the many available older adults that were still
membranous enough to be slide-mounted.

It is therefore possible that K. sylvestris contains a complex of one or more
undescribed species or subspecies. The adults from Alabama, Mississippi, and
Texas may belong to an undescribed species.
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The mature adults of K. syfvestris cannot, be distinguished from the mature
adults of K. rimarum or K. nudus. They also cannot be distinguished from some
mature adults collected on Q. castaneifolia in Iran, suggesting that the species
may be cosmopolitan in its distribution. Future studies will be needed to clarify
the taxonomy of this species.

Etymology. Cockerell and King, believing this species to be a
Sphaerococcus, named it for its unusual habit of occurring on trees in forests.
Other Sphaerococcus occur on grasses.

DESCRIPTION OF NANOKERMES/ NEW GENUS

Type: Kermes pubescens Bogue

Adult female (Plate 29). With 2 tubular duct types (fig. C, D); posterior
dorsum with paired bullet-shaped pores/ these heavily sclerotized/ ca. 4 u long
(fig. H)/ sparsely distributed in several transverse bands dorsal to anal ring;
spiracular furrow occasionally present, extending onto dorsum/ and lined with
multilocular disc pores (fig. E); muftiiocular disc pores otherwise not present
along lateral margin; anal lobes sclerotized, surrounding anal opening, roughly
triangular, and each bearing 1 stout/ medially projectng seta (fig. K); anal ring
cordlike/ with margins not distinct from surrounding derm/ occasionally enclosing
within it areolate anal ring of third instar female [Nanokermes isefini (Baer and
KosztarabL plate 28M].

Third instar female (Plate 27, Nanokermes folfum, new species). With 2
tubular duct types (figs. D/ E); spiracular furrow always present/ extending
onto dorsum/ and lined with multilocular disc pores (fig. F); multilocular disc
pores otherwise not present along lateral margin; anal fobes prominent/ conelike/
each bearing at its apex 1 long seta and several shorter, lanceolate ones (fig.
K); anal ring areolate and bearing 3 long setae on each half (fig. M).

Remarks. This genus is restricted to the Nearctic Region. Adults are
found on the upper surfaces of leaves or petioles of Quercus species.

Etymology. Nanokermes literally means "very small Kermes."

KEY TO THE ADULT FEMALES OF NANOKERMES

1. Mid-dorsum with ca. 1000 tubular ducts
distributed evenly and densely 2

Mid-dorsum with ca. 30 tubular ducts distributed
in 3 bands (pi. 25 A). folium, new species/ p. 88
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2. Anterior spiracular furrow absent; 4 setae in each
dorsal submedial row; ana! plate small/ narrow/ and
indistinct [pi. 28) iselini (Baer and Kosztarab), p. 94

Anterior spiracular furrow present; "11 setae in
each dorsal submedial row; anal plate large/ wide
and distinct (pi. 29) pubescens (Bogue)/ p. 97

DESCRIPTIONS OF SPECIES OF NANOKERMES

NANOKERMES FOLIUM, NEW SPECIES

Plate 2 G

Suggested common name: Leaf Kermes.

Synonymy: Kermes pubescens, McConneil and Davidson, 1959:463 (misi-
dentification).

Post-reproductive female. Description from following lot: VA, Fairfax/
Jun. 5, 1975/ coll. B. Zirilli.

Spheroid, ca. 3 mm long/ 2 high/ 2 1/2 broad; basal fourth covered
with short, clear strands of wax. Color yellowish brown/ with 3 to 5
transverse/ suffused bands of brown intersecting with 2 longitudinal
stripes of darker brown. If wax is rubbed off/ surface of dorsum is
shiny, somewhat translucent/ and covered with minute dark brown specks.

YOUNG ADULT FEMALE

Type material. Quercus alba, MA, Lawrence/ off State Rt. 114, Jun. 18,
1976, coll. SWB, 1(1) VPt; North Andover/ Merrimack College Campus/ Jun. 15/
1976, coll. SWB/ 27(105) VPI 5(20) USNM/ 3(12) UCD/ 3(12) CDA. MD, College
Park/ Jun. 12, 1926, coll. F. W. Berley, 1(2), VPI; TN, Smoky Mt. Natl. Park/
Jun. 6/ 1976, colls. MMK/ 4(8) VPI; VA, Cherrydale, Jun. H/ 1917/ coll. F.
E. Rich/ 1(1) USNM; Fairfax/ Estate of R. Kennedy/ May 28/ 1975, coll. B.
Zirilli, 10(10) VPI; Fairfax/ Jun. 5, 1975, coll. B. Zirilli/ 15(15) VPI; Falls
Church/ Apr. 25/ 1916/ coll. W. Middleton, 1(3) VPI; 1(2) USNM; Montgomery
Co., Rebecca Thompson’s Riding Academy, Jun. 20/ 1975, colls. RGB and ABH,
9(9) VPI; Jun. 29, 1976, colls. SWB and RGB, 12(22) VPt. Q. borealis, PA,
Norristown, let. of Jun. 29/ 1937/ fr. M. C. Van Horn/ 12(12) USNM/ 7(7) VPI/
6(6) UCD. Quercus sp./ DC, Hillcrest, ref. slip of May 28, 1942, fr. Mrs. L.
M. Davis, 1(3) VPI; National Capital Reg./ May, 1965/ coll. E. Binder, 1(3),
VPI; Washington, May, 1950, 1(1) USNM; MD, College Park, University of
Maryland, May 22, 1974, coll. S. Nakahara, 4(10) VPI; North Chevy Chase/ May
22, 1942/ coll. H B. Leming/ 1(4) VPI; NY, New York, Botanical Gardens, Jun.
3, 1937, coll. G. Raw, 3(9) UCD; VA, Portsmouth, 209 Fellon Rd., Pine Crest
Baptist Church/ Jun. 26/ 1967, colt. W. F. Tate, 15(37) VPI; Springfield/ Aug.
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1963/ coll: E. B. Fogleman/ 9(33) VPI; Vesuvius/ Nature Camp/ Jun. 19/ 1968,
colls. MLW and MK, 4(7) VPI. One of the Falls Church/ VA specimens has been
marked as the holotype; all others as paratypes.

Tergum

Plate 25

Description. Body (fig. A) oblong or circular/ 1580/ 1620 (1490-1760) long/
1210/ 1350 (1210-1490) wide.

Eyes (fig. C). Present/ each with 2 ocelli.

Tubular ducts. Type (fig. D) with head 8, 8 (7-9) wide; type 11 (fig.
E) with head It/ 11 (10-12) wide/ distributed in wide row paralleling lateral row
of type ducts/ extending dorsally to encircle spiracular band of multilocular
disc pores/ and with ca. 30 ducts on mid-dorsum in 3 transverse bands.

Multilocular disc pores. Spiracular band (fig. F) present/ composed of3-/
4-, 5-/ and 8-locular pores; pre-anal band with 9 or 10 trilocular/ quadrilocular/
and quinquelocular pores between posterior end of lateral row of type tubular
ducts and anal lobes.

Pre-anal enlargement (fig. G). With ca. 4 trilocutar disc pores/ 1
quadrilocular disc pore/ 3 quinquelocular disc pores/ 10 simple disc pores/ 1
small tubular duct/ and 6 setae.

Mid-dorsal enlargement (fig. H). With ca. 27 simple disc pores.

Spinescent 8-shaped pores (fig. I). 8/ 7 (6-8) long/ teeth stout/ heavily
sclerotized/ pits absent; distributed in 5 transverse bands of ca. 5 pores each
on posterior dorsum.

Setae. Marginals (fig. J) 12/ 13 (12-15) long; pre-anals (fig. K) 11/ 14
(12-17) long; anals (fig. L/ shaded)/ 29/ 30 (25-35) long.

Ana! lobes (fig. L). Each with 1 stout/ medially projecting seta.

Anal ring (fig. M). 20/ 32 (20-44) long/ 31 33 (25-49) wide; occasionally
enclosing areolate anal ring of third instar.

Sternum

Plate 26

Antennae, (fig. B). Elongate/ segmentation obscure/ retaining exuviae of
first/ second/ and third instars.
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Plate 25. -Nanokermes fof/urn, new species, adult tergum



Plate 26.-Nanokermes folium^ new species, adult sternum



Labium. 161, 159 (136-186) long, 99, 137 (99-155) wide at base; 4 indistinct
segments; anterior surface (fig. B) with 7 setae, posterior surface (fig. A) with
1.

Spiracles. Anterior spiracles (fig. C) 192/ 119 (99-192) long, atria 49,
49 (42-62) wide; posterior spiracles (fig. D) 94, 105 (94-116) long/ atria 62,
64 (57-74) wide.

Legs. Prothoracic legs (fig. E) 178, 161 (136-178) long; mesothoracic legs
173, 160 (155-228) long; metathoracic legs 111/ 168 (111-216) long.

Multilocular disc pores. Quinquelocular and 7-locular pores (fig. H) dis-
tributed in vicinity of spiracular atria, lacking elsewhere; 10-locular pores (fig.
I) absent on thorax/ distributed within the intersegmental folds on all abdominal
segments.

Abdominal setae (fig. J). Long and slender medially/ shorter and stouter
laterally.

Abdominal derm (fig. K). Thickly beset with minute teeth/ these only vis-
ible if specimen stained well.

THIRD INSTAR FEMALE

Plate 27

Paratype material. Quercus sp./ DC, Washington/ May 1950, 2(5) USNM,
1(2) VPI.

Description. Body (fig. A) 1110, 1154 (984-1420) long, 897, 907 (774-1050)
wide.

Tergum

Eyes (fig. C). Present, each with 2 ocelli.

Tubular ducts. Type (fig. D) with head 7, 6 (5-7) wide; type II (fig.
E) with head 11, 10 (10-11) wide, distributed in wide row paralleling lateral row
of type ducts, extending dorsally to encircle spiracular band of multilocular
disc pores, and with ca. 20 ducts on mid-dorsum in^5 transverse bands.

Multilocular disc pores. Spiracular band (fig. F) present, composed of 3-,
4-, 5-, and 7-locular pores; pre-anal band with 1 or 2 quinquetocular pores
between posterior end of lateral row of type tubular ducts and anal lobes.

Pre-anal enlargement (fig. G). With ca. 1 quinquelocular disc pore, 4 type
tubular ducts, and 6 setae.

Mid-dorsal enlargement (fig. H). With ca. 1 type II tubular duct, 6 simple
disc pores, and 1 seta.
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iu;o Vl-Nanokermes folium , new species, third instar female



Setae. Marginals (fig. 1) 10/ 10 (10-11) long; pre-anals (fig. J) 12/ 13
(10-15) long; anals (fig. K/ shaded) 42, 36 (22-47) long.

Anal lobes (fig. K). Each with 6 setae apically/ one long and slender/ the
remainder, shorter and stouter.

Circumanal sclerotization (fig. L). 20, 30 (20-37) long/ 32, 28 (11-32) wide/
always enclosing areolate anal ring (fig. M)/ with 3 long/ slender setae per side.

Sternum

Antennae (fig. B). Elongate/ segmentation obscure/ 156/ 146 (99-168)
long.

Labium. 116/ 113 (104-124) long/ 86/ 118 (62-124) wide at base.

Spiracles. Anterior spiracles 57/ 58 (47-67) long/ atria 27/ 23 (17-27) wide;
posterior spiracles 69/ 61 (49-69) long/ atria 32, 28 (25-32) wide.

Legs. Prothoracic legs 165/ 139 (124-165). long; mesothoracic legs 148/ 141
(124-158) long; metathoracic legs 148/ 137 (116-148) long.

Remarks. This species/ found on Quercus alba from Massachusetts to the
mountains of Tennessee, has been recorded once from Q. borealis.

It has been confused with N. pubescens (Bogue)/ and much of the literature
referring to N. pubescens may actually refer to it.

N. fofium can apparently be distinguished from all other Nanokermes, in-
cluding N. pubescens, by its having only ca. 30 type II tubular ducts dis-
tributed in 3 bands. Specimens from northern localities have several times the
number of these ducts than other specimens from southern localities/ but their
number never approaches the thousands found in N. pubescens and N. isefini
(Baer and Kosztarab). Perhaps these northern and southern forms should be
regarded as subspecies of N. folium.

Etymology. This species is named for its habit of positioning itself on leaf
mid-ribs and petioles. The name fofium is used as a noun in opposition.

NANOKERMES ISELINI (BAER AND KOSZTARAB)

Suggested common name: Iselin’s Kermes.

Synonymy: Kermes iselini Baer and Kosztarab (1981).

Post-reproductive female (description from paratype female).

Spheroidal/ ca. 3 mm long, 2 high/ 2 1/2 broad/ completely covered
with short/ clear strands of wax. Color uniform dark yellowish brown.
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If wax is rubbed off/ surface of dorsum is shiny/ somewhat translucent/
and covered with minute dark brown specks.

YOUNG ADULT FEMALE

Plate 28

Type material studied. Paratypes from Quercus mohrjana, NM/ Otero Co./
15 mi. N of El Paso gap/ Jun. 15, 1976/ coll. WAt/ "13 (26) VP1/ 4(7) USNM/
2(4) UCD/ 1(2) CDA.

Tergum

Description. Body (fig. A) circular/ 1360, 2212 (1360- 3160) long, 1300,
2190 (1300-3590) wide.

Eyes (fig. C). Present/ each with ocellus.

Tubular ducts. Type (fig. D) with head 8/ 9 (8-10) wide; type fl (fig.
E) with head 12/ 12 (12-13) wide/ distributed evenly and densely over entire
dorsum.

Multilocular disc pores. Spiracular band absent; pre-anal band with ca.
17 trilocular/ quadrilocular/ and quinquelocular pores between posterior end of
lateral row of type tubular ducts and anal lobes.

Pre-anal enlargement (fig. F). With ca. 2 simple disc pores/ 5 trilocular
disc pores/ 1 quadrilocular disc pore/ 6 quinquelocular disc pores/ and 2 setae.

Mid-dorsal enlargement (fig. G). With ca. 25 type 11 tubular ducts and
13 simple disc pores.

Spinescent 8-shaped pores (fig. H). 6, 7 (5-9) long/ teeth stout/ heavily
sclerotized/ pits absent; distributed in a single transverse band of ca. 6 pores
on posterior dorsum.

Setae. Marginals (fig. I) 20, 16 (12-20) long; pre-anals (fig. J) 15, 16
(12-20) long; anals (fig. K/ shaded) 44/ 37 (27-44) long.

Anal lobes (fig. K). Each with 1 stout/ medially projecting seta.

Anal ring (fig. L). 26, 36 (20-44) long, 29, 35 (29-38) wide; always en-
closing areolate anal ring of third instar (fig. M).

Sternum

Antennae (fig. B). Elongate/ segmentation obscure/ 186, 182 (148-247)
long/ retaining exuviae of first/ second/ and third instars.

Labium. 136/ 161 (136-186) long/ 161/ 161 (143-185) wide at base.

95



Plate ’^.-Nanokermes iselini Boer and Kosztarab , adult femc



Spiracles. Anterior spiracles 99, 92 (74-99) long/ atria 30, 60 (30-74) wide;
posterior spiracles 124, 107 (74-155) long, atria 54, 69 (50-81) wide.

Legs. Prothoracic legs 173, 201 (170-247) long; mesothoracic legs 198, 194
(161-229) long; metathoracic legs 155, 172 (136-217) long.

Additional material studied. Quercus anzonica, AZ, Portal/ ca. 1 1/2 mi.
up on S Fork Rd./ Jun. 19, 1976, colls. MK, P, Hanna, and I. Storks, 4(7)
VPI.

Remarks. This species is found on Quercus arizonica and Q. mohriana in
Arizona and New Mexico.

N. isef’ini can apparently be distinguished from all other Nanokermes by the
following combination of characters: 1) mid-dorsum with ca. 1000 type II tubular
ducts distributed evenly and densely on it; 2) anterior spiracular furrow absent;
3) 4 setae in each dorsal submedial row; and 4) anal plate small, narrow and
indistinct.

Etymology. Baer and Kosztarab (1981) named this species in honor of its
first collector, W. A. tselin.

NANOKERMES PUBESCENS (BOGUE)

Color fig. 18

Suggested common name: Pubescent Leaf Kermes.

Synonymy: Kermes pubescens Bogue, 1898:172.
Coccus pubescens, Cockerell, 1929:150.
Talla pubescens^ Lindinger, 1933:143.

Post-reproductive female. Bogue (1898) described the post-reproductive
female as

spheroidal, 3 1/2 mm. in diameter, 3 high; pointed and grooved
beneath; covered all over with short straggling whitish pubescence. Color
rather light brown, with more or less obscure and suffused dark brown
bands marking the obsolete segments. Surface shining, with minute
concolorous specks, but no dark spots or pits.

YOUNG ADULT FEMALE

Plate 29

Type material studied. Topotypes from Quercus sp., KS, Manhattan, Apr.
15, 1899, 1(1) USNM; Apr. 23, 1906, coll. GAD 1(1) USNM.
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Although mounted on slides, most of the type and identified material was
too sclerotized to illustrate. Only the one specimen in the following lot was
suitable: Q. manfandica^ OK/ Oklahoma City/ let. of Jun. 2/ 1952/ fr. A. E.
Thomas, 1(1) USNM.

Tergum

Description. Body (fig. A) circular, ca. 1420 long/ 1360 wide.

Eyes. Absent.

Tubular ducts. Type (fig. C) with head ca. 7 wide; type II (fig. D)
with head ca. 11 wide/ distributed evenly and densely over entire dorsum.

Multilocular disc pores. Spiracular band (fig. E) present/ composed of
trilocular/ quadrilocutar/ and quinquelocular pores; pre-anal band with ca. 9
or 10 trilocular/ quadrilocular/ and quinquelocular pores between posterior end
of lateral row of type tubular ducts and anal lobes,

Pre-anal enlargement (fig. F). With ca. 4 trilocular disc pores/ 2
quadn’tocular disc pores/ 4 quinquetocular disc pores/ 6 simple disc pores, 5
pre-anal setae/ and 2 lateral setae.

Mid-dorsal enlargement (fig. G). With ca. 30 type II tubular ducts and
16 simple disc pores.

Spinescent 8-shaped pores (fig. H). Ca. 5 long/ teeth stout/ heavily
sclerotized/ pits absent; distributed in 2 transverse bands on posterior dorsum/
the dorsal band with ca. 14 pores/ the ventral band with ca- 4 pores.

Setae. Marginals (fig. 1) ca. 12 long; pre-anals (fig. J) ca. 12 long; anals
(fig. K/ shaded) ca. 22 long.

Anal lobes (fig. K). Each with 1 stout, medially projecting seta.

Anal ring (fig. L). Ca. 29 long/ ca. 24 wide, occasionally enclosing
areolate anal ring of third instar.

Sternum

Antennae (fig.B). Elongate/ segmentation obscure/ ca. 155 long.

Labium. Ca. 114 long/ ca. 124 wide at base.

Spiracles. Anteior spiracles ca. 74 long/ atria ca. 44 wide; posterior
spiracles ca. 106 long/ atria ca. 57 wide.

Legs. Prothoracic legs ca. 161 long; mesothoracic legs ca. 161 long;
metathoracic legs ca. 148 long.
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Plate 29.-Nanokermes pu)escens{.QQque\ adult female



Additional material studied. Quercus afba, AR, Mena/ May 28, 1959, coll.
G. C. Dowell, 1(3) USNM; IN/ Marion Co., Jul. 1/ 1913/ coll. H. Dietz, 2(2)
UCD, 1(1) VPl; KS/ Lawrence/ Mar. 1898/ 4(7) CDA. Q. X deamU (.Q.
macrocarpa X Q. muehlenbergii’)^ 1L/ Lisle/ Jun. 11/ 1976/ coll. J. E. Appleby/
7(23) VPt. Q. macrocarpa, KS, K. A. C. campus, Jul. 9, 1906, 1(1) KSU.
Q. "obtusifoba/1 TX, Dallas, May 18, 1882, 1(1) USNM. Q. steffata, AL, Baldwin
Co., Summerdale, May 1, 1975, coll. B. R. Hammond/ 5(5) AU. Quercus sp.,
AL, Birmingham/ let. of Apr. 28. 1925, fr. N. F. Howard, 1(1) USNM; AZ,
Prescott, Indian Cr./ Jul. ’17, 1941/ coll. LPW, 3(3) UCD, 3(3) VPl; MS, Jones
Co., May 7, 1930, 2(2) UCD; MO, Kirkwood, Sep. 9, 1892, coll. M. Murtfelt,
1(2), USNM; VA/ Virgilina/ May 29/ 1975/ ABH/ 4(4) VPl; coll. GBK/ 1(1)
AMNH.

Questionable identifications in literature. Quercus alba, DC, Washington
(Kolinsky/ 1921:79; Felt and Rankin/ 1932: 351); 1L (Flint and Farrar/
1940:41); KS, Douglas Co., Lawrence (Hunter/ 1902:107; Lawson/ 1917: 184);
MA, Lawrence, coll. GBK (Cockerell, 1898c:322; King/ 1899:139, 1900b:80;
Hartman/ 1916:94); Andover and Methuen (King/ 1899:139, 1900b:80; Carman,
1905:53; Baerg, 1955:147); MD, University of Maryland campus (McConnell and
Davidson, 1959:463); PA, (Sfeesman, 1945:44, 45); Rl, Roger Williams Park,
Prior Rd./ coll. C. A. Davis (King, 1903b:192); eastern United States of America
(Hoy, 1963:153); northern United States of America (Herrick, 1935:237);
CANADA, (Hunter, 1902:120, 145; Gibson, 1913:18, 19; Houser, 1918:306;
McDaniel, 1930:13; Flint and Farrar, 1940:41; Baerg, 1955:148); Ontario, Perth,
Toronto/ Guelph/ and Brantford (Fletcher and Gibson/ 1908:130; Hoy/ 1963:153).
Q. alba group/ 1L/ Urbana/ University of Illinois/ coll. A. A. Girault (Girault/
1911:168, 169). Q. bicofor X Q. macrocarpa (Dodge and Rickett, 1943:509).
Q. boreafis^ MA, Lawrence, Andover, and Methuen, coll. GBK (King, 1899:
139, 1900b:80; Carman, 1905:53; Houser, 1918:306; Howard, 1919:257; Kolinsky/
1921:79; McDaniel/ 1930:13; Herrick/ 1935:237; Flint and Farrar, 1940:41; Baerg,
1955:147, 148). Q. /yroto, LA (Newell and Rosenfeld, 1908;155). Q.
macrocarpa, 1L (Flint and Farrar/ 1940:41; Baerg, 1955:148); IN, Indianapolis
(Dietz and Morrison/ 1916:235; Kolinsky/ 1921:79; MacGiltivray/ 1921:195);
Tippecanoe Co. (Amos, 1933:206); Lafayette, mid-Jul. (Osmun, 1962:134); KS,
Manhattan, coll. GAD (Dean, 1909:266; Lawson, 1917:184; MacGillivray,
1921:195; Baerg, 1955:147); KY, Jun. 29, 1892, coll. H. Garman (Carman, 1905:
53; Baerg/ 1955:147); MA, (MacGillivray/ 1921:195); Ml (McDaniel, 1930:13;
Baerg/ 1955:148); OH, Columbus/ Minerva Park, coll. JGS (Webster and
Burgess/ 1902:113; Fernald, 1903:64; King, 1903a:22; Sanders, 1904: 37;
Garman 1905:51; Houser 1918:306; Baerg/ 1955:147); Cincinnati (Houser,
1918:306; Baerg/ 1955:147); 1921:195); PA, southwest portion (Trimble/
1928:43); eastern United States of America (Hoy/ 1963:153); northern United
States, May (Herrick, 1935:237); CANADA, Ontario, Guelph, Perth, and
Toronto, Jun. 12 (Jarvis, 1908:50, 67; Jarvis, 1911:64; Baerg, 1955: 147);
Ontario, Guelph, coll. A. Eastham (Treherne, 1916: 178; Howard, 1919:256);
CANADA, (Hoy, 1963; 153); (Dodge and Rickett/ 1943:510; Pirone, 1972:439).
Q. muehlenbergii, KS, Lawrence (Lawson, 1917:184; Baerg, 1955:147); KY
(Garman/ 1905:51; Baerg/ 1955:147); eastern United States of America (Hoy,
1963:153); northern United States of America (Herrick/ 1935:237); CANADA,
(Hoy, 1963:153); (Houser, 1918:306; Kotinsky/ 1921:79; McDaniel, 1930:13;
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Baerg/ 1955: 148). Q. prmoides, KS, Manhattan, coll. GAD (Dean/ 1909:266;
Lawson, 1917:184; Baerg/ 1955:147); eastern United States of America (Hoy/
1963:153); CANADA, (Hoy/ 1963:153); (McDaniel/ 1930:13). Q. prinus, IN,
Tippecanoe Co. (Amos/ 1933:206); eastern United States of America (Hoy,
1963:153); CANADA, (Hoy/ 1963:153); (Kolinsky, 1921:79). Q. steflata, AR,
May 1953/ coll. W. J. Baerg (Baerg, 1955:148); MO, 1954, coll. G.W. Thomas
(Baerg/ 1955:148); eastern United States of America (Hoy/ 1963:153); CANADA
(Hoy/ 1963:153). Quercus sp./ CT, New Haven/ Aug. 20, 1908, coll. H. L.
Viereck; New Haven/ Jun. 27/ 1913, coll. W. E. Britton (King, 1914d:151;
Britton/ 1923:351); New Haven/ Jun. 24-Jul. 21, 1915/ coll. BHW (Britton/
1923:351); (Britton/ 1920:63/ 1926:175; Britton and Zappe/ 1926:182); IL,
Urbana/ coll. A. A. Girault (Girault, 1911:168-178; Timberlake/ 1916:585;
Howard/ 1919:256/ 257); KS/ (Hunter/ 1902:120, 145; Smith/ 1943:200); MA
(Cockerell/ 1900: 44; Fernald/ 1903:64); MS (Baerg, 1955:148); NJ, Lakehurst/
coll. W. T. Davis (Smith/ 1910:122); Orange (Headlee/ 1928:127); OK (Baerg/
1955:148); NY/ Scarsdale (Felt and Morrison/ 1928:194); Wl (Severin and
Severin, 1909:297); E coast to MS valley states (Doane et al. 1936:382,383);
eastern half of the United States, Jun.-Jul. (Baker/1972:97); (Pirone,
1972:440).

Other literature citations. Balachowsky/ 1950a:344, 4; Barber, 1911:449;
Britton, 1923:350; Cockerell/ 1899b:393, 1900:44; Felt and Morrison/ 1928:194;
Ferris, 1955b:202; Fulmek, 1943:38; Hamon et al. 1976:2; Koteja, 1974a:49, 154,
1976:273; Koteja and Zak-Ogaza/ 1972:194; Koteja and Liniowska/ 1976:668;
Kuwana/ 1931:16; Lindinger/ 1910:324/ 1958:369; Peck/ 1963:935; Ruhl/ 1913:
79/ 80/ 1914:25, 1917:50/ 1919:44; Schmidt, 1939:140.

Remarks. This species has been recorded from 5 species of oaks in the
midwestern United States. If the number of citations in the literature is an
indication of abundance/ then it is very common. Most of the references/ how-
ever, probably refer to N. foliurn, new species.

N. pubescens can apparently be distinguished from all other Nanokermes
by the following combination of characters: 1) mid-dorsum with ca. 1000 type
II tubular ducts distributed evenly and densely over it; 2) anterior spiracutar
furrow present; 3) 11 setae in each dorsal submedial row; and 4) anal plate
targe/ wide/ and distinct.

The post-reproductive female is noted for its dorsum/ which is covered with
short strands of wax that en masse resemble pubescence. This "pubescence"
is so remarkably similar in color and texture to the pubescence on the buds of
Quercus macrocarpa, and the scale so similar in size to these buds/ that the first
author has had problems distinguishing scales from buds even when using a
dissecting microscope.

Etymology. Bogue named this species for its waxy pubescence.
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OLLIFFIELLA COCKERELL

Type: OIliffiella cristicofa Cockerell

Adult Female (Plate 30) With 1 tubular duct type (fig.C); middle dorsum

with 8-shaped pores (fig.G), these consisting of 2 joined cuptike pits/ each
heavily sclerotized/ ca. AV. long, and with its twin distributed in units randomly
but densely on derm; spiracular furrow absent; muitilocular disc pores present
laterally and evenly distribtued in marginal strip (fig.D); anal lobes
membranous/ ventral to anal opening/ without definite margins/ and each bearing
29 to 38 long/ slender setae/ mostly on the ventral surface (fig. J); anal ring

narrow/ cordlike, with margins not distinct from surrounding derm/ and not
enclosing third instar anal ring (fig. K).

Third Instar Female (Plate 32) With 1 tubular duct type (fig.B); spiracular

furrow absent; muitilocular disc pores present laterally and evenly distributed
in marginal strip (fig. D); ana! lobes membranous/ somewhat ventral to anal
opening, without definite margins, and each bearing 31 long/ slender setae
ventrally (fig. I); anal ring narrow, cordlike/ with margins not distinct from

surrounding derm (fig. J).

Remarks. This genus is restricted to the Nearctic Region. Adults are

found in galls on leaves of Quercus spp.

Etymology. Cockerell named this genus in honor of S. Olliff.

OLLIFFIELLA CR1ST1COLA COCKERELL

Color figs. I/ 4. Plate 2 H, I, J

Suggested common name: The Gall Kermes.

Synonymy: OUiffiefIa cristicofa Cockerel I, 1896c: 299 300; Fer ri s,

1955b:206; Kosztarab 1982:159.

Post-reproductive female. Cockerell (1896c) described the postreproductive
female as:

having very small but perfectly distinct and well formed legs
and antennae; the antennae resembling those of Coccus, six-jointed/ the

joints after the third successively shorter; the femora very stout/ semi-
circular in outline/ the tarsi distinctly two-jointed/ the four digitules all
filiform, with small round knobs; the skin of the dorsal surface is thickly
beset with glands/ mostly double or figure-of-eight.

YOUNG ADULT FEMALE

Type material studied. Lectotype from Quercus "wrightii/’ NM, P.inos
Altos, Aug. 3, 1896/ 1(1) USNM.
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The illustration and measurements were made from the following lot:
Quercus emoryi’, AZ, Cochise Co./ Portal/ SW Research Station/ Jun. 21 1968,
coll. R. F. Wilkey/ 1(1) RFW/ 1(1) USNM.

Tergum

Plate 30

Description. Body (fig. A) ovoid or circular/ 3960/ 3550 (2480-4210) long/
3960/ 3433 (2010-4330) wide.

Eyes (fig. B). Present/ each with 2 ocelli.

Tubular ducts (fig. C). Head 4/ 4 (4-5) wide.

Multilocular disc pores. Lateral row (fig. D) with 3-/ 4-/ 5-/ and 7-locular
pores distributed in wide band lateral to and paralleling marginal row of tubular
ducts; pre-anal band with trilocutar/ quinqueiocutar/ and 7-locular pores ex-

tending on each side of body from posterior end of lateral row of tubular ducts
to just below anal lobes/ ending abruptly.

Pre-anal enlargement (fig. E). With ca. 2 trilocular disc pores/ 22
quinquetocular disc pores/ I/ 7-tocular disc pore/ and 4 setae.

Mid-dorsal enlargement (fig. F). With ca. 10 simple disc pores and 17
8-shaped pores.

8-shaped pores (fig. G). 5/ ca. 5 long/ with 2 pits and no teeth; dis-
tributed evenly and densely over mid-dorsum-

Setae. Marginafs (fig. H) in submedial row 30, 35 (30-40) long; pre-anals
67/ 69 (49-91) long.

Anal lobes (fig. J). Each with 30, 32 (29-38) setae.

Anal ring (fig. K). 80/ 85 (57-117) long, 136/ 127 (96-148) wide.

Sternum

Plate 31

Antennae. Elongate/ segmentation distinct/ 173/ 171 (155-185) long.

Labium. 216/ 192 (173-216) long/ 142/ 133 (114-142) wide at base; 4 in-
distinct segments; anterior surface (fig. B) with 7 setae, posterior surface (fig.
A) with 1.

Spiracles. Anterior spiracles (fig. C) 124, 115 (111-124) long, atria 80,
72 (62-80) wide; posterior spiracles 124/ 126 (118-136) long/ atria 32, 70 (32-111)
wide.
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Plate 30.-Olliffiella cristicola CockerelI, adult tergum



Plote ’5\ ~OMffief/a cristicola Cockered, adult sternum



Legs. Prothoracic legs (fig. E) 383, 344 (309-340) long; mesothoracic legs
371, 367 (340-389) long; metathoracic legs 309, 350 (309-371) long.

Multilocular disc pores. Quinquelocular and 7-iocular pores (fig. H) dis-
tributed in vicinity of spiracular atria, in transverse band on each thoracic
segment, and within intersegmentai folds on all abdominal segments.

Abdominal setae (fig- I). Long and slender.

Abdominal derm (fig. J). Thickly beset with minute teeth, these only
visible if specimen stained well.

Additional material studied. Quercus emoryi, AZ, Pine, Oct., 1939, coll.
Mrs. N. W. Capron, 2(2) USNM; near Prescott, Jun. 28, 1935, through L. H.
Weld, 1(3) USNM; Dragoon Pass, Jul. 6, 1949, coll. GFF, 1(1) UCD; Sycamore
Flat, Nov. 21, 1918, colt. G. Hofer, 1(3) USNM; Wolf Cr., Sep. 26, 1945, coll.
L. H. Weld, 1(2) USNM. Quercus sp., AZ, E of Vail, Jun. 1918, coll. GFF,
1(1) UCD.

THIRD INSTAR FEMALE

Plate 32

Type material studied. None. The illustration and measurements were made
from the following lot: Quercus emoryi, AZ, Cochise Co., Portal, SW Research
Station, Jun. 21, 1964, coll. R. F. Wilkey, 1(1) RFW.

Description. Body (fig.A) ca. 1240 long, ca. 1140 wide.

Eyes (fig.B). Present, each with 1 ocellus.

Tubular ducts (fig. C). Head ca. 5 wide.

Quinquelocular disc pores. Lateral row (fig. D) in wide band lateral to and
paralleling marginal row of tubular ducts; pre-ana! band extending on each side
of body from posterior end of lateral row of tubular ducts to just below anal
lobes, ending abruptly.

Pre-anal enlargement (fig. E). With ca. 8 quinquetocular disc pores and
2 setae.

Mid-dorsal enlargement (fig. F). With ca. 2 simple disc pores.

Setae. Marginals (fig. G) ca. 25 long; pre-anals (fig. H) ca. 18 long; anals
ca. 42 long.

Anal lobes (fig. 1). Each with ca. 23 setae.

Anal ring (fig. J). Ca. 44 long, ca. 44 wide.
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Plate 32.-Olliffiella crisficola Cockerel I, third instar female



Sternum

Antennae. Elongate/ segmentation distinct, ca. 149 long.

Labium. Ca. 136 long/ ca. 111 wide at base.

Spiracles. Anterior spiracles ca. 49 long/ atria ca. 30 wide; posterior

spiracles ca. 37 long/ atria ca. 32 wide.

Legs. Prothoracic tegs. ca. 278 long; mesothoracic legs ca. 235 long;
metathoracic legs ca. 278 long.

Questionable identifications in literature. Quercus emoryi, AZ, between
Benson and Dragoon, coll. GFF (Ferris, 1919:15, 16, 1955b:205, 206); Prescott
and Vail (Ferris/ 1955b:205, 206); AZ, (Hoy, 1963:175; Sternlicht,
1974:195-197); NM (Hoy, 1963:175); southwestern United States of America
(Ferris, 1950:7). Q. undufata, AZ, NM (Hoy, 1963:175). Quercus sp. (not Q.
"wrightii"]; NM, Pinos Altos (Cockerel!, 1898a:65).

Other literature citations. Cockerel!/ 1896b:226, 1899c: 276, 1899b:392;
Doane e? o/./ 1936:383; Essig, 1926:276; Ferris/ 1921:60, 61, 1937:5, 1955a:23,
1957: 87, 88; Houard, 1940: 96, 294, 300; Lindinger, 1937:191; Lobdeil/
1937:79, 80; MacGillivray, 1921:188, 190, Reyne; 1954:239; Schmidt, 1940:167.

Remarks. This species is found on Quercus "wrightii/1 and Q. emoryi in

New Mexico, Arizona and Mexico. It is the only North American Kermesidae to

form a gall.

Etymology. The name "cristicola" literally means "crestdweller," referring
to the prominent apical crest of the gall.

NOTES ON UNPLACED SPECIES

The following species either have not been seen by the authors or have
been seen only as a post-reproductive female. Until further studies have been

made on the microscopic characters of newly-molted adult females from the type
localities of these species, one cannot be certain of their correct generic as-

signment and synonymy.

KERMES ARIZONENSIS KING

Synonymy: Kermes arizonensis King, 1903a:21, 22.
Talla arizonensis (King), Lindinger, 1933:143.

Post-reproductive female. King (1903a) described the post-reproductive
female as
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variable in size, transverse diameter 3 and 5 mm. Color grayish
white/ distinctly marbled with a light yellow or reddish brown/ and having
four prominent linear transverse dark brown bands/ somewhat wavy/ due
to quite large pits at intervals; surface not shiny; speckled with minute
black dots. Dead dry half-grown individuals/ dark red brown.

Type host and locality. Quercus sp., AZ, Prescott.

Questionable identifications in literature. Quercus afba^ PA (Trimble,
1928:43); Philadelphia (Sleesman/ 1945:44, 45); OH, Columbiana Co./ Salem/
Sep. 7/ 1903/ coll. JGS (Sanders/ 1904:35). Quercus sp., AZ (King/
1913a:206); CO, NM (Cockerell/ 1905:192).

Other literature citations. Balachowsky/ 1950a:344; Doane et al., 1936:383;
Essig, 1926:275; Fernald/ 1903:60; Ferris, 1955b:194, 197; Hoy, 1963:139; King,
1913b:207, 1914a:48; MacGillivray/ 1921:197.

Remarks. This species was described from the type locality of Kermes
emoryi Ferris/ which, based on the newly-molted adult female, is a synonym of
Allokermes gaff’iform’is (Riley).

Etymology. King named this species for the state with the type locality,
Arizona.

KERMES AUSTINI EHRHORN

Synonymy: Kermes austini Ehrhorn, 1899a:104.
Kermes galliformis, Essig/ 1915:117 (misidentification?)
Taffa austin! (Ehrhorn)/ Lindinger/ 1933:143.

Post-reproductive female. Ehrhorn (1899a) described the post- reproductive
female as

.spherical, about 4.5 mm. broad, 4 mm. long, 4 mm. high.
Dorsum slightly covered with a waxy secretion. Scale not gibbous and
segmentation indistinct/ indicated’ by brown dots when seen through a
lens. Colour light brown/ with several irregular white stripes running
parallel with the segments. There is a distinct groove on the caudal
portion of the scale/ which is distinctly marked with brown. Scale more
or less pitted. Pits generally marked dark brown or black. Ventral scale
is more or less flat and light brown. Keel not very prominent.

Type host and locality. Quercus obfongifoiia, CA, San Diego Co., Guejito
Mts./ 8 mi. E of Escondido.

Other literature citations. Balachowsky/ 1950a:344; Carnes/ 1906:68;
Cockerell/ 1899b:393, 1900:44; Doane et al., 1936:383; Essig/ 1926:275, 1931:614;
Fernald/ 1903: 60; Ferris/ 1955b:194; Hoy, 1963:139; King, 1900b:81;
MacGillivray/ 1921:197.
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Etymology. Ehrhorn named this species in honor of its first collector/ F.
Austin.

KERMES BOGUEI COCKERELL

Synonymy: Kermes boguei Cockerell, 1897b:94, 95.
Coccus boguei (Cockerell)/ 1929:150.
Tafia boguei (Cockerel!)/ Lindinger/ 1933:143.

Post-reproductive female. Cockerell (1897b) described the post-repro-
ductive femaie as:

Globose/ slightly oval; length about 6 1/2, breadth 5 3/4, height 5
mm./ varying a little in these proportions. Surface without gibosities,
not very shiny; with a lens one sees that it presents innumerable dull
rugosities with intervening shiny lines. The general color is dark; there
are five suffused/ more or less broken bands of dull scarlet; the areas
between these are whitish/ but largely occupied by broken black lines or
stripes. There are also transverse blotchy bands of biack, much inter-
rupted. The general effect produced is an irregular blotching of scarlet/
black/ and dull white; the black may predominate and make a dark scale
in which the scarlet and white are not so readily noticed.

Type host and locality. Quercus afba, OK/ ca. 10 mi. from Stillwater.

Other literature citations. Balachowsky/ 1950a:344; Cockerell/ 1899b:393,
1900:44; Doane et af. 1936:383; Fernald/ 1903:61; Ferris/ 1955b:194; Hoy/
1963:141; King/ 1900b:79; MacGillivray, 1921:197.

Etymology. Cockerel! named this species in honor of its collector/ E. E.
Bogue.

KERMES CERIFERUS EHRHORN

Synonymy: Kermes cenferus Ehrhorn, 1899b:5/6.
Coccus ehrhorni n. n./ Cockerel!/ 1929:150.
Talla cerifera (Ehrhorn)/ Lindinger/ 1933:143.
Kermes ehrhorni^ Balachowsky/ 1950a:344.

Post-reproductive female. Ehrhorn (1899b) described the post-reproductive
female as:

globular/ about 4 to 4 1/2 mm. in diameter/ ground color brown/
shiny, dotted with black spots. Scale completely covered with dirty white
wax. Segmentation obsolete, only indicated by black markings. Ventrum
slightly pubescent.
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Type host and locality. Quercus sp./ AZ/ Walnut Cr. Canyon/ near
Flagstaff.

Other literature citations. Balachowsky/ 1950a:344; Cockerel)/ 1899b: 393/
1900:44; Doane et al., 1936, 383; Essig, 1926:275; Fernaid/ 1903:61; Ferris/
1955b:195; Hoy/ 1963: 141; King, 1900b:81, 82; MacGillivray/ 1921:196.

Etymology. Ehrhorn named this species for the dirty white wax covering
its dorsum.

KERMES COCKERELLI EHRHORN

Synonymy: Kermes cockerefff Ehrhorn, 1898:185.
Coccus cockerelfi (Ehrhorn), Cockerell, 1929:150.
Talfa cockereflf (Ehrhorn)/ Lindinger/ 1933:143.

Post-reproductive female. Ehrhorn (1898) described the post-reproductive
female as

.5 mm. long/ 4.5 mm. broad and 4 mm. high/ deeply segmented/
dorsum usually marked with black lines and spots along the sutures/ some
species not showing any. There is a broad/ median/ longitudinal groove/

where the segmentation is obsolete; on each side of this the segments are
strongly gibbous. Color light brown/ without any conspicuous black
specks.

Type host and locality. Quercus lobata, CA/ Mountain View.

Questionable identifications in literature. Quercus chrysofep/s, CA/ Placer
Co./ Colfax/ elev. 2/500 feet (King, 1914b:101; Essig/ 1914b:47, 1915:115); Q.
keffoggii, CA, Yolo Co., near Yolo, Cache Cr./ May 16, 1910/ coll. EJB (King/
1913b:206; Essig/ 1915:115, 1926:275, 27.6; Hartman/ 1916:93; Compere/ 1926:41;
Hoy/ 1963:141). Q. lobata, CA (Essig/ 1915:115, 1926:275/ 276). Quercus sp./

CA/ Hollister, col. EOE (Compere, 1926:41); Yolo Co., Woolands, coll. EJB
(Compere/ 1926:41 1928:215).

Remarks. Dr. R. G. Baer has examined first instars from the type lot of
this species and can distinguish these from first instars of Kermes rimarum
Ferris.

Etymology. Ehrhorn named this species in honor of T. D. A. Cockerell.

KERMES CONCINNULUS COCKERELL

Synonymy: Kermes concinnulus Cockerell/ Bogue/ 1898:172.
Coccus conc/nnufus (Cockerell), 1929:150.
Tafia concinnula (Cockerell)/ Lindinger/ 1933:143.
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Post-reproductive female. Cockerell (Bogue, 1898) described the post-
reproductive female as:

4 mm. long, 4 1/2 broad, 3 1/2 high; very convex/ rounded
in front, more or less flattened behind; flattened beneath, except a median
anterior keel-like prominence. Color lively ochreous. Surface shining/
not speckled with black; segmentation very distinct, the sutures marked
by bands and spots of dark brown and black/ on the hind part by nu-
merous pits. A median longitudinal groove, where the segmentation is
obsolete, also partly marked out in black. Sutures not deep, nor are the
segments strongly gibbous on each side of the median groove.

Type host and locality. Quercus macrocarpa, KS/ Manhattan.

Questionable identifications in literature. Quercus macrocarpa, KS/
Manhattan, coll. GAD (Dean/ 1909:265).

Other literature citations. Balachowsky/ 1950a:344; Cockerell/ 1899b:393/
1900:44; Doane et al.. 1936:383; Fernald, 1903: 61; Ferris, 1955b:197; Hoy/
1963:142; Hunter, 1902:145; King, 1900b:80; Lawson, 1917:185; MacGillivray,
1921:198.

Remarks. Judging from the type host and the description of the post-
reproductive female, one would suspect that this species is identical to K.
sylvestris (Ckll. and King).

Etymology. Unknown.

KERMES MIRABILIS KING

Synonymy: Kermes mirabilis King, 1914c;133,
Kermes rattanf, Ferris/ 1920:28, 1955b:200;
Hoy, 1963:157 (misidentification?)

Tafia mirabilis (King), Lindinger, 1933:143.

Post-reproductive female. King (1914c) described the post-reproductive
female as

Subglobular, color gray, surface dull/ not ’shiny. Diameter 7 mm.
Markings consist of five transverse black bands, composed of quite large
round dots and fine lines. Between the lines and dots the surface is
pebbled and marbled with black dots and specks. There are also some
very faint reddish brown patches.

Type host and locality. Quercus sp., CA, Mountain View.

Other literature citations. Balachowsky, 1950a:344; MacGillivray/ 1921:196.
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Remarks. Judging from the type locality/ one would suspect that this
species is identical to Alfokermes rattan! (Ehrhorn).

Etymology. The name "mirabilis" incorporates the Latin combining form
"mirab-," meaning wonderful.

KERMES NIGROPUNCTATUS EHRHORN AND COCKERELL

Synonymy: Kermes nigropunctatus Ehrhorn and Cockerell/
Ehrhorn/ 1898: 186.

Talla nigripunctata (Ehrhorn and Cockereil)/
Lindinger/ 1933: 143.

Post-reproductive female. Ehrhorn and Cockerell (Ehrhorn/ 1898) de-
scribed the post-reproductive female as

.4.5 mm. long/ 5.5 broad, nearly 4 high/ not very pale ochreous,
speckled all over with black/ the specks so small as to be readily over-
looked without the use of a lens; segmentation obscure/ but discernible/
the sutures slightly impressed and marked by more or less pallid trans-
verse bands; an obscure median longitudinal depressed line.

Type host and locality. Quercus sp./ CA/ Los Angeles.

Questionable identifications in literature. Quercus agrifolia, CA/ Los
Angeles Co./ coll. LC (Essig/ 1915:117/ 1926:276; Hoy/ 1963:151). MEXICO,
Santa Cruz Peninsula (Ferris/ 1920:26/ 27; Essig/ 1926:276). Q. chrysofep/’s^
MEXICO, Chihuahua, Sierra Mad re, mouth of San Diego Canon, May 22, 1899/
coll’. C.H.T. Townsend (Cockerell/ 1899a:10/ King, 1900b:80). Q. kel!oggii,
CA/ MEXICO (Essig/ 1926:276). Q. wislfzenii, CA (Essig/ 1926:276); MEXICO,
Santa Cruz Peninsula (Ferris/ 1920:26/ 27; Essig/ 1926:276); Quercus sp./ CA,
San Jacinto, Apr. 1899, coll. E. M. Ehrhorn (Cockerell/ 1899a:10); southern
portion, coll. E. R. Sasscer (Howard/ 1919:257); Whittier/ coll. E.W. Rust
(Howard/ 1919:257); (Hoy, 1963:151); MEXICO (Cockerell, 1900:45; Fernald,
1903:63).

Other literature citations. Balachowsky, 1950a:344; Carnes/ 1906:17/18;
Cockerel!/ 1899b:393; Doane ef o/./ 1936:383; Essig/ 1915:115; Ferris/ 1921:61,
1955b:200; Fulmek/ 1943:38; Garcia Mercet/ 1912:245; Howard, 1911:277; King/
1900b:82, 1914a: 48, 1914b: 100; Lindinger/ 1943:148; MacGillivray, 1921:198;
Peck, 1963:935; Ruhl, 1913:79.

Remarks. Judging from the species of oaks that this Kermes has been
recorded from, one would suspect that it is identical to Alfokermes essigi (King).

Etymology. Ehrhorn and Cockerell named this species for the black specks
covering its yellow ochreous mid-dorsum.
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KERMES OCC1DENTALIS KING

Synonymy: Kermes occidentalis King/ 1913b:206, 207.
Taffa occidentals (King)/ Lindinger, 1933:143.
Kermes rattan!, Ferris, 1955b:201 (misidentification?).

Post-reproductive female. King (1913b) described the post- reproductive
female as

Globular in outline; 5 mm. in diameter; of a dull gray color. Seg-
mentation indicated by five transverse narrow blackish bands, which are
broken at intervals by somewhat larger round black dots. Surface between
the bands of a marbled light gray-brown. The entire surface is dull, not
shiny, and is covered with very minute black specks seen only under a
hand lens.

Type host and locality. Quercus sp., CA.

Other literature citations. Balachowsky, 1950a:344; Essig, 1915:117; King/
1914b:100; MacGillivray, 1921:197.

Etymology. King named this species for its occurrence in the western
United States.

KERMES PERRY1 KING

Synonymy: Kermes perry/’ King, 1900b:81,82.
Talla perry! (King), Lindinger, 1933:143.

Post-reproductive female. King (1900b) described the post- reproductive
female as:

.very globular, small, 3 mm. in diameter. Superficially [sic] ex-
amined/ its color appears to be dark gray, dull, not shining, very near
the color of the bark upon the twig. Viewed with a hand lens the seg-
mentation is nearly obsolete and indicated by fine black lines, upon a dark
yellowish brown surface. Parallel with the segments are several depressed
dots, which are darker than the surface. The entire surface.of the scale
is covered more or less with a dirty white wax; under a low power of the
microscope this appears to be small white granular crystals.

Type host and locality. Quercus ilic’ifofia, MA/ Lawrence.

Questionable identifications in literature. Quercus sp./ E coast (Doane et
o/./ 1936:382, 383).

Other literature citations. Balachowsky, 1950a:344;. Britton, 1923:350, 351;
Fernald, 1903:64; Ferris, 1955b:201; Hoy, 1963: 152; King, 1902a:60;
MacGillivray, 1921:196.

114



Etymology. King. named this species in honor of A. F. Perry.

KERMES PETTITI EHRHORN

Synonymy: Kermes pettiti Ehrhorn/ 1899b:7.
Tafia pettiti (Ehrhorn)/ Lindinger, 1933:143.

Post-reproductive female. Ehrhorn (1899b) described the post-reproductive
female as:

.about 4 mm. broad, 3 mm. long/ and 3 mm. high, dark purplish-
brown; some individuals of a lighter colour and marbled with brown. A
distinct longitudinal groove on the meson indicated by a dark line. Surface
without minute black specks. Segmentation not very distinct, indicated
by rows of black spots plainly seen through a pocket lens. Ventral sur-
face/ where it touches the bark/ flattened and more or less covered with
,a yellow secretion. Beak very prominent.

Type host and locality. Quercus sp./ NY, Ithaca/ 1893.

Questionable identifications in literature. Quercus alba, IN/ (MacGillivray,
1921 198); MA, Lawrence/ Sep., 1897, coll. GBK (King/ 1900b:81; MacGillivray/
1921 198); NY/ OH (MacGillivray/ 1921:198); CANADA/ Ontario/ Toronto (Jarvis,
1908 50; MacGillivray/ 1921:198). Q. borealis, IN (MacGillivray/ 1921:198);
Tippecanoe Co. (Amos/ 1933: 206); MA/ Lawrence, Sep./ 1897/ coll. GBK (King/
1900b: 81, 82; Cockerel!/ 1900:45; King/ 1902a:59; Fernatd/ 1903:64; Merriil
and Chaffin/ 1923:284; MacGillivray/ 1921:198); NY/ OH (MacGillivray/
1921:198); United States of America (Hoy/ 1963:152, 153); CANADA/ Ontario/
near Peterborough/ Rice Lake/ Jubilee Point/ 1899/ coll. JF (King/ 1900b:81;
Cockerell/ 1900:45; King 1901:193/ 1902a:59; Fernald/ 1903:64; Jarvis/ 1911:68;
MacGillivray/ 1921:198; Hoy/ 1963:152, 153). Q. imbricaria MD/ Gentry Co., near
Albany/ Apr. 26/ 1917/ coll. H. B. Parks (Hollinger and Parks/ 1919:94); OH,
Newark (Sanders/ 1904: 36/37); USA/ CANADA (Hoy, 1963:153). Q. laun’folia,
FL, Ft. Pierce (Merril! and Chaffin/ 1923:284). Q. vefutina, OH/ Columbus Co.,
Lisbon/ coll. JGS (Sanders/ 1904:36, 37); PA/ (Trimble/ 1928:43). Quercus sp./

IN (Merriil and Chaffin, 1923:284; Dietz and Morrison/ 1916: 236); MO, coll.
AHH and H. B. Parks (Balduf, 1939:21); NY (King, 1903a: 22; Merriil and
Chaffin/ 1923:284); Middletown/ coll. E. E. Bogue (Felt and Morrison/ 1928:194);
OH (Merriil and Chaffin/ 1923:284); Sandusky (Sanders, 1904: 37); E coast
(Doane et af., 1936:382/ 383); eastern USA (Baker/ 1972:97); USA (Hoy/
1963:153); CANADA, Ontario, Guelph, Toronto, and Ottawa/ coll. T. D. Jarvis
(Jarvis, 1911:68; Britton/ 1923:351; Merril! and Chaffin, 1923:284; Balachowsky,
1950a:344; Hoy, 1963:153).

Other literature citations. Balachowsky, 1950a:344; Britton, 1923:350;
Cockerel!/ 1899b:393; Felt/ 1901:356; Ferris, 1955b:201; Fulmek/ 1943:38; King,
1900a:22; Smith, 1910:122.
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Remarks. Judging from the northeastern type locality/ and the species of
oaks that this Kermes has been reported from, one would suspect that this
species is a synonym of AUokermes king! (Ckll.).

Etymology. Ehrhorn named this species after its first collector/ R. H.
Pettit.

KERMES SASSCERI KING

Synonymy: Kermes sassceri King/ 1914a:48/ 49.
Taffa sassceri (King) Lindinger/ 1933:143.

Post-reproductive female. King (1914a) described the post- reproductive
female as:

.turning nearly white when the hard shell is formed. After the
scale has been collected and placed in a vial or box the color turns to a
very light tint of lemon yellow. The form is not perfectly globular, but
rather somewhat transverse and with a more or less pronounced and rather
broad medio-dorsal depression which gives it a bilobed appearance. In
many specimens this depression forms a rather broad/ black or dark brown
band following frequently its entire length and generally crossed by nar-
row blackish or brownish transverse lines of various lengths. Between
these lines are several black specks as large as a pin head. The entire
surface of the scale is covered with minute black specks.

Type host and locality. Quercus "rubra,"’ MA/ Lawrence.

Questionable identifications in literature. Quercus boreafis^ eastern USA
(Essig/ 1915:118). Quercus sp-/ CA (Carnes, 1906:18; King, 1914a:49; Essig/
1915:118; Hoy/ 1963:160); CT/ Meriden, Aug. 27, 1913, coll. H. Johnson/ New
Haven, Jul. 26/ 1906/ coll. BHW/ Oct. 12, 1908/ coll. BMW/ Nov. 11, 1913/ coll.
BMW/ Putnam/ Apr. 17, 1906, coif. BHW (King/ 1914d:151; Britton, 1923:351);
CT, New Haven/ Aug. 26/ 1913, coll. QSL (King/ 1914d:151); Yafesvilie, Apr.
13/ 1916/ coll. BHW (Britton/ 1916:143; Hollinger and Parks/ 1919:92); (Britton/
1920:63); MA/ NY/ PA/ Rl, coll. Pergande (King/ 1914a:49); eastern USA (Hoy/
1963:160);CANADA/ Toronto/ coll. Pergande (King/ 1914a:49).

Other literature citations. Balachowsky/ 1950a:344; Britton/ 1923:350;
Ferris/ 1955b:204; MacGillivray, 1921:198; Ruhl, 1923:4.

Etymology. King named this species in honor of E. R. Sasscer.

KERMES TRINOTATUS BOGUE

Synonymy: Kermes trinotatus Bogue/ 1900:205/ 206.
Taffa trinotata (Bogue)/ Lindinger/ 1933:143.
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Post-reproductive female. Bogue (1900) described the post- reproductive
female as

variable in size, averaging about 5 1/2 mm. long, 6 mm. wide,
and 4 1/2 mm. high; rounded above/ somewhat flattened behind/ convex
beneath/ front turned down into a more or less beak-like prominence;
median groove obscure or broad and shallow; color varies from bright
argillaceous to dull gray; surface uniform/ more or less conspicuously
speckled with black; segmentation obscure or plainly marked with dark
spots. When the median groove is present it is crossed with more or less
dark lines showing segmentation. There is a rounded dark spot on each
side of the front/ and an elongated dark blotch extending for a short
distance above and below the anal opening: hence the specific appellation.

Type host and locality. Quercus nigra^ OK, Stillwater.

Questionable identifications in literature. Quercus alba, OH, Franklin Co.,
Georgeville/ coll. J. S. Hine (Webster and Burgess/ 1902:110; Sanders/ 1904:37/
38). Q. aquat’sca, GA/ Atlanta/ Aug. 21/ 1899/ Tifton (Scott/ 1900:53; King
1903a:22); NY, Albany/ NJ, New Brunswick (Felt/ 1901:356; King/ 1903a:22).
Q. n/gra, GA, (Fernald/ 1903:65); NY/ Albany (Fernald/ 1903:65; Felt and
Morrison/ 1928:194); NJ, OH, (Fernald, 1903:65); E of Rocky Mts. (MacGillivray.
1921:198). Quercus sp., NJ (Smith/ 1910:122); OH (Britton/ 1923:351); E coast
to MS valley states (Doane et o/., 1936:382/ 383); eastern USA (Baker/ 1972:97).

Other literature citations. Balachowsky, 1950a:344; Britton/ 1923:350;
Ferris, 1955b:204; Hoy/ 1963:161.

Etymology. Bogue named this species for the three dark blotches on its
dorsum: two on the front and one surrounding the anal ring.

OLUFFIELLA SECUNDA FERRIS

Synonymy: Offiffief/a secuncia Ferris/ 1955a:23, 27.

Post-reproductive female. Unknown.

Type host and locality. Quercus sp./ MEXICO, Guerrero/ La Providencia
(ca. 30 mi. E of Acapuico).

Other literature citations. Sternlicht/ 1974:195-197.

Remarks. This species has apparently been collected only once. It forms
a leaf gall similar to the leaf gall formed by Oltiffief/a cnsticofa Cockerell. Ferris
used for his original description third instar females/ and assumed that these
were adults. The second author attempted without success in 1978 to re-collect
topotype material for the clarification of the taxonomic status of this species.
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Etymology. Ferris named this species for its being the second in the genus.

PHYLOGENY OF THE STUDIED KERMES1DAE

The conclusions from this study and the following one (Baer and Kosztarab/
1985) have been combined and are found at the end of the latter article.

LITERATURE CITED
(See at end of second article).
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ABSTRACT

This is the first study to describe and illustrate the first and second instar

nymphs of the Nearctic Kermesidae, and to prepare keys for their determination.

The study provides 30 morphological descriptions with measurements and
full plate illustrations which include: first instars of 14 species, second instar
males of 4 species/ and second instar females of 9 species/ belonging to 15
species in six genera. The keys should help to separate first and second instars
and sexes of second instars. Techniques used for collecting, preserving/
slide-mounting/ measuring/ and illustrating the studied specimens are given.

The first instars of Kermesidae have well-developed legs and 6-segmented
antennae; claws with a denticle; 1 pair of simple eyes, large clypeolabral shield;
a 3-segmented labium; 2 pairs of thoracic spiracles/ each with 0-4 associated
quinquelocular pores/ or seldom with 7-locular pores; absent spiracular spines;
anal ring with 6 setae; dorsum with simple pores in longitudinal rows/ also with
marginal and submedial longitudinal rows of setae; venter with from bilocuiar to
7-locular disc pores and a variety of setae/ normally in longitudinal rows; each
anal lobe with a long apical and several anal lobe setae. Legs and antennae are

retained in the second instars and some tubular ducts are formed/ but the type,
arrangement/ and quantity of the pores and setae differ from that of the first
instars.

Based on Hennig’s (1965) method, phylogenetic relationships between the
first instars of the four Nearctic genera are proposed. It was concluded the
Kermesidae must have evolved from eriococcid-like ancestors. References to
original descriptions/ as well as remarks on relationships between genera, are
given.
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INTRODUCTION

The Coccoidea or scale insects are among the most important pests of
silvicultural, ornamental/ agricultural, and greenhouse plantings throughout the
world. There are 21 families comprising 6,000 species. The scale insects cause
direct injury to plants by the withdrawal of sap while feeding and by the pro-
duction of galls. Some scale insects are host specific while others are
polyphagous. They feed on many different parts of plants including the roots,
trunk, stems, leaves, buds, and fruit.

The Kermesidae or gall-like scale insects are found throughout the northern
hemisphere. There are eight genera in the family: Affokermes Bullington and
Kosztarab 0985), Fufbrightia Ferris (1950), Kermes Boitard (1828), Nanokermes
Bullington and Kosztarab (’1985), Nidufarici Targioni-Tozzetti (1869), Olfiffiella
Cockerell (1896c), Physeriococcus Borchsenius (1959) and Keynvaania Reyne
(1954). Of the 69 described species of Kermesidae/ 32 occur in the Nearctic
Region. The genus Ofliffielfa consists of two species found in the southwestern
United States and Mexico. The genera Nidufana, Fulbrightia^ and
Physeriococcus are monotypic, and the latter two are known from the Palearctic
Region in the Hunan Province of China/ while Nidufaria is of circum-
rvtediterranean distribution. Only the monotypic genus Reynvaania is non-
Holarctic, but known from the Oriental Region. Species belonging to all eight
genera are feeding on hosts in the genera Quercus L. (oaks) and Chrysolepis
Hjelmqvist (chinquapins).

Ferris (1,955b) stated "The genus Kermes presents to the student an almost
impossible situation." The difficulty alluded to by Ferris stems from the fact
that the mature females are extremely sclerotized. Early descriptions were based
only on the external appearance because it was impossible to prepare slide mounts
suitable for microscopic examination from such specimens. Color/ shape/ and
size of adult females are so variable that one may think that one has collected
ten to fifteen different species on the same host and at the same locality.

The early original descriptions were based primarily on the adult female,
If the description included the morphology for the first instars, it provided only
general information. A typical such description is given as "elongate oval, more
than twice as long as broad; yellow, brown or red in color; antenna small,
6-segmented; anal setae large; stout bristles along body margin; rostral loop
extending half way between base of third pair of legs and the anal ring; legs
large with claws curved and long." The above morphological characters overlap
in the Kermesidae species; thus they are of no value for species identification.
More detailed descriptions with complete illustrations and numerical data were
needed on the morphological characters to assist species recognition. Only eight
descriptions or redescriptions (Ferris 1919, 1920; McConnell and Davidson 1959;
Sternlicht 1974; Hamon et al. 1976; Baer 1980; Baer and Kosztarab 1981) of first
instars in the Nearctic Region provided adequate morphological characters for
species recognition. The value of using first instars for Kermesidae classification
has been shown in studies on species of the Palearctic Region (Kuwana 1931;
Balachowsky 1950a).
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There has been no comprehensive systematic study of the first and second
instars of the species of Kermesidae found in the Nearctic Region. Our present
study provides keys, descriptions/ and illustrations of the known first and
second instars based on their external morphology and should reduce the no-

menclatural and systematic problems with this family.

MATERIALS AND METHODS

Plate 1

Materials. Dry/ alcohol-preserved and slide-mounted specimens were bor-
rowed from institutions and private collections. Under each species, the proc-
essed lots are listed alphabetically by host/ locality (state, county/ city/ etc.)/
date of collection/ and collectorCs). The number of slides/ number of specimens
(in parentheses)/ and repository follow. A list of repositories and major col-
lectors is given in the "Abbreviations" section.

Collecting and Preservation. Dry/ preserved first instars were collected
from the brood chamber inside old scierotized adult females of Kermes spp. (See
first instar Kermesidae habitats/ PI. 1/ fig. a) and from under females inside
leaf galls of Olliffieffa spp. (fig. b). Dead dry and live first and second instars
were also collected from under Kermes females (fig. c)/ from crevices in the
bark of the trunk or branches (fig. d)/ and from bud regions (figs. e/ f).
To obtain live nymphs, twigs infested with egg-laying females were placed with
their base in a water-filled flask and kept inside glass cylinders covered with

Plate 1. First Instar Kermesidae Habitats
Figure a. Cut open/ old scferotized adult female of Allokermes

bran’igan’i, exposing: I) empty egg shells and 2) few
dry nymphs (4.5 X).

Figure b. Cut open O/ffff/’effa cristfcofa gall/ exposing:
I) eggs and nymphs/ 2) scferotized female showing cir-
cular dorsum/ and 3) the opening of the gall on upper
surface of leaf (3.8 X).

Figure c. Settled Allokermes galliformis nymphs
under old scierotized adult female (31 X).

Figure d. Settled Kermes rimarum nymphs in bark
crevices (67 X).

Figure e. Settled Allokermes galliformis nymphs at
base of leaf petiole (86 X).

Figure f. Settled Nanokermes pubescens nymphs near
bud region (79 X).

Photographs for figs. a and b were made with a Nikon F2 Photomic camera
with a Micro-Nikkor 55/3.5 lens. Figures c through f were made with a Zeiss
Photomicroscope using reflected light. Kodak Panatomic X film was used/ and
the negatives were enlarged and printed on Kodak Kodabromide F3 paper.
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Plate 1. First instar Kermesidae habitats



organdy cloth until the eggs hatched. Also/ females on twigs were often placed
in cellophane bags sealed with two paper clips. The emerging first instars were
collected and preserved for study.

Most of the specimens obtained were preserved by air drying the infested
plant material. Dry old females usually contain in their brood chambers first
instars that can be mounted on slides. Some nymphs that had been entrapped
for 98 years inside females were mounted for this study and provided excellent
specimens. Such dry material can be stored in cellophane bags sealed with paper
clips or in "pill" boxes. Live specimens were removed from the habitats men-
tioned in the "Collecting and Preserving" section and were placed in warm 70 %
ethyl alcohol.

Clearing/ Staining and Slide Mounting. The specimens were:
1. transferred into 10% KOH at room temperature for 24-48 hours;
2. pressed with a microspatula to remove body contents;
3. transferred to 70% EtOH for 15 minutes;
4. pressed again with the microspatula if some body contents

still remained;
5. transferred to Essig’s Aphid Fluid/ containing three drops of

Wilkey’s modified double stain (see formulas in Wilkey
1962) for 24-48 hours;

6. dehydrated and fixed in ethyl alcohols (70/ 95, 100%) and
clove oil/ in each for 15 minutes;

7. mounted in Canada Balsam on microscrope slides using 12 mm
circular coverslips and marked with a diamond-tipped
pencil;

8. placed in a drying oven at 40 C for two weeks and labelled.

Poorly stained or cleared specimens already on slides were soaked in xylene
for 3-5 days or until the coverslip could be removed. These specimens were
passed through a series of decreasing ethyl alcohol concentrations (100, 95, 70,
50%) and rinsed in distilled water for 15 minutes each. The procedure from this
point on has been given above/ starting with step 1.

Measurements and Illustrations. Measurements are rounded to the nearest
micron unless otherwise stated. They were made with an ocular micrometer fitted
to a Zeiss RA phase contrast microscope. In each description/ measurements
include the average followed by the range in parentheses. New species or
species previously described on first instar have" the morphology holotype
measurement first/ followed by (in parentheses) the average and range of the
other material. Length and width measurements were made at the longest and
widest points of each morphological structure. In each description, the meas-
urements when possible were the average from 10 specimens.

Figures were outlined using a Leitz Prado 500 microslide projector. The
details and enlargements were illustrated using a Zeiss RA phase contrast mi-
croscope. For each species there is a central drawing for the entire body, with
the left half representing the dorsal surface and the right half the ventral
surface. Setae located on the legs and antennae are solid if on the ventral

128



surface and dashed if on the dorsal surface. Quantitative values of structures
are for the entire dorsum or venter unless otherwise stated. Enlargements are
not in proportion to each other within each plate. When questions of size arise,
the reader must consult the measurements given in the descriptions,

Keys. The keys are designed to separate slide-mounted first and second
instars of Kermesidae and to facilitate their identification based on their external
morphology.

The keys to first instars separate the North American genera and then
separate the species included in each genus, fn cases where the genera are
monotypic or only one species was available for study, the species is included
in the generic key.

Because there were relatively few male and female second instars in each
of the genera/ species of different genera were included in each key to second
instars. Couplets in these keys separate species included in each genus by
group or generic characteristics first, and then by species,

Twelve species in four genera were included in the study of the first instars
from North America: Aliokermes branigani, A. galf’iform’is, A. gillettei, A.
kosztarab’i, Kermes cockereff! K. concinnufus, K. pnnus, K. nmarum, K.
shastens!s Nanokermes isef/ni N. pubescens and Of)iffief)a cristicola. F rst
instars of OlliffiefSa secunda, Nidularia pulvinata and Reynvaanfa gallicola were
not available for study. The Palearctic species/ Fulbrightia gallicola and
Physeriococcus ce/fulosus were also studied. Sexual dimorphism was not apparent
among the first instars.

.The study of the second instars included only species represented in the
four genera in North America. Specimens representing the following species
were studied: second instar males of Alfokermes gafliformis, Kermes cockerel!!,
K. concinnufus, K. rimarum’, second instar females of Affokermes branigani,
A. gailiformis, A. gillettei, Kermes cockerel !’s, K. concinnufus, K. rimarum,
Nanokermes iselmi, N. pubescens, and "Olliffiella secunda". Second instars
of Olliff’fef!a cristicofa, Fulbrightia ga/li’cofa, Nidularia pulvinata, Physeriococcus
celfufosus and Reynvaania gafl/cola were not available for study.

Descriptions. The general descriptions of Kermesidae contain morphological
characters for species in the genera Aliokermes, Kermes, and Nanokermes of the
nearctic Region. The general morphological characters for the genus 0/fiffie/la
are combined with the specific descriptions because relatively few specimens and
developmental stages were available. The reference for the original description
of each species is provided at the beginning of each description. Additional
references on the species along with a synonym list, proposed common names,
and etymology are given in the first article of this bulletin (Bullington and
Kosztarab, 1985).
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The morphological structures are given for both dorsal and ventral surfaces
along with their measurements. The descriptions were based on the original
"type" or topotype material. Under "additional material studied" we listed in
alphabetical order, by host and locality (states and/or countries)/ all the spec-
imens that were available for our study. The number of slides and specimens
from each source are given in parentheses. For names of collectors and col-
lections, see "List of Abbreviations" in the first article of this bulletin. Notes
on relationships, distribution, and host preferences are included in the "Re-
marks" section of each species description.

Some of the species studied are distinguishable at present only through
their immature stages, while others may be distinguished only through their
pre-reproductive adult females. Additional studies on adult males/ and on im-
mature stages of species that were not available for our two studies/ will assist
with the clarification of some of the poorly understood species.

GENERAL MORPHOLOGICAL DESCRIPTIONS

Genera Morphology of Kermesidae First Instar

Plate 2

Description. Body (fig. a) oblong/ widest at mesothorax, tapering
posteriorly. Antennae/ legs/ anal lobes/ and apical setae well developed.

Dorsum

Marginal setae (fig. bi.5). Variable in size/ shape/ and number. Long/
conical setae (fig. bi Nanokermes iselini}’, short, conical setae (fig. bs, N.
pubescens); short/ thickened setae (fig. b3 Allokermes kosztarabi); parallel-
sided setae (fig. b* Kermes shastensis}; setaceous setae (fig. b5/ Alfokermes
galffformis and K. rffnarum]. Each abdominal segment with 1 pair of dorsal
marginal setae {A. gaffsformss} or each abdominal segment with 2 pairs of dorsa!
marginal setae {N. pubescens].

Marginal setae on anal lobe (fig. c^j. Variable, but longer and thicker
than other marginal setae.

Submedial setae on head and thorax (fig. d^g). Variable in size and shape.
Long, conical setae (fig. di, N. iselinf}; short/ conical setae (fig. d-z. N.
pubescens}’, parallel-sided setae (fig. do, K. shastensis}; thick setaceous setae
(fig. d^ ,K. cockereli-i); fusiform setae (fig. d5 A. kosztarabi); slender,
setaceous setae (fig. dfi/ K. conc’innufus}.

Submedial setae on abdomen (fig. e^a). Short, conical setae (fig. ei
N. pubescens}; slender, setaceous setae (fig. 63, A. galliformis}; or thick
setaceous setae (K. prinus).
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Plate 2. General morphology of Kermesidae, first instar



Simple pores (fig. f). Composed of a sclerotized ring/ with a membranous
duct. Arranged in longitudinal rows on body, dia. ca. 2.

Derm (fig. 91.2). Membranous. Simple (fig. g^/ A. galliformis}; composed
of overlapping plate-like areas (fig. 92 N. pubescens).

Intersegmental membrane (fig. hi^). Apparent (fig. hi, A. gaffiformis)’,
pronounced (fig. ha /V. pubescens).

Anal lobes (fig. a). Partially or fully sclerotized/ with numerous setae.

Venter

Antennae, Six-segmented. Segment with 2 slender setae/ 11 with 2 slender
setae and 1 sensory pore/ III with 1 slender seta/ IV with 1 fleshy seta/ V with
3 or 4 slender setae and 1 fleshy seta/ VI with 4-6 slender setae and 3 fleshy
setae. See enlargement. One trilocular pore near antennal base (fig. i).

Clypeolabral shield. Sclerotized, tentorium-like structure containing the
pharyngeal pump and the bases of stylets which are looped and extend to the
second or third abdominal segments/ enclosed in a crumena.

Labium. Sclerotized, elongate/ triangular shaped/ composed of 3 distinct
segments. The basal segment collarlike/ with 1 or 2 pairs of setae/ the median
segment with 1 pair of setae and the conical apical segment with 4 or 5 pairs
of setae. Labial setae 14 (5-23) long. The stylets usually are freed from the
labium in the slide-mounted specimens/ thus the reason for illustrating these that
way.

Derm (fig. j). Simple/ membranous.

Legs. Sclerotized. Numerous/ slender setaceous setae on each segment.
Sensory pore (fig. k) on proximal lateral margin of each tarsus. Four sensory
pores on each trochanter. Tarsal and claw digitules extending beyond apex of
claw. Claws with a denticle.

Pores associated with spiracle (fig. i-2). Varying in numbers of pairs
and tocules, Quinquelocular pore (fig. \\, A. ga/fiformis), 7-locular pore (fig.
tg, K. shastensis}; 1 pair {K. shastensis}, 2 pairs {A. branigani} 3 pairs (.A.
kosztarabi}. 4 pairs {A. gilfettei}, dia. ca. 5. Anterior spiracle 19 (12-22) long,
5 (5-9) wide/ atrium ca. 2 wide. Posterior spiracle 18 (15-23) long, 6 (5-8)
wide/ atrium ca. 2 wide.

Bilocular pores (fig. m). Located near bases of submarginal or marginal
setae. Two to 11 along each margin, dia. ca. 2.

Submedial pores on derm (fig. n^). Varying in numbers of pairs and
locules on head/ thoracic/ and abdominal regions. Either triloculars (fig. n^/
A. gallfformis], dia. ca. 4 or quinqueloculars (fig. ng K. cockerelfi), dia. ca.
5.
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Microsplnes on derm (fig. o). Small spinelike projections of derm/ varying
in size and number. Found on abdominal segments and between the coxae.

Body setae (figs. p-t). In 6-8 longitudinal rows on abdomen and partly
on thorax: medial row with 6 pairs (fig. p); submedial row with 5 pairs (fig.
q); submarginal row with 7 pairs (fig. r); marginal row/ if present/ with 11
pairs (fig. s). Usually posteriormost seta in marginal row thicker than rest in
row (fig. t). Other longer setaceous setae near coxae and antennal scape bases.
One pair of setae similar to dorsal marginal setae near scape base.

Anal lobes and anal ring (fig. a). Partial or fully sclerotized. Anal ring
with 18-23 translucent cells and 6 anal ring setae. See enlargement of anal ring.

Remarks. The Nearctic species in the genera Aflokermes^ Kermes, and
Nanokermes have 11 pairs of dorsal submedial setae.

General Morphology of Kermesidae Second Instar Male

Plate 3

Description, Body (fig. a) oblong to elliptical, derm membranous, tubular
ducts present on both dorsum and venter. Antennae/ tegs/ and anal lobes well
developed; latter with long apical setae.

Dorsum

Marginal setae (fig. b^). Variable in size/ shape/ and number of pairs.
Long/ thin/ setaceous (fig. b^ Kermes concinnulus and fig. bg K. cockerel-
//’) or stout/ spinelike setaceous (fig. bg/ Allokermes galliformis}.

Submedial setae (fig. c^). Variable in size and number of pairs. Long,
setaeceous (fig. ci/ K. rimaruin) or short/ setaceous (fig. c?/ A.
gaff/formis’).

Quinquelocular pores (fig. di ^ ). Absent/ or if present/ variable
morphologically.

Simple pores (fig. e). Absent/ or if present/ composed of a sclerotized
ring with a membranous duct/ scattered over derm/ dia. ca. 2.

Tubular ducts (fig. f). Numerous, distributed throughout derm. Cylin-
drical membranous portion with deep invaginated cup and filament; each 19
(18-23) long/ 3 (2-4) wide. (Note: Length measurements include filament-)

Anal lobes (fig. a). Sclerotized. With numerous setae.
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Venter

Antennae (fig. g). Seven-segmented. Segment with 2 or 3 slender setae/
11 with 2 slender setae and 1 sensory pore/ 111 longest/ without setae/ IV with
1 slender seta/ V with 1 slender and 1 fleshy seta/ VI with 1-3 slender setae
and 1 fleshy seta/ VI! with three fleshy and 4 or 5 slender setae.

Clypeolabral shield. A tentorium-like structure containing the pharyngeal
pump and the bases of stylets which are looped and extend to the second or third
abdominal segments/ enclosed in a crumena.

Labium. Triangular shaped/ composed of three segments. The basal part
with 2 pairs of setae/ the middle part with 1 pair of setae/ and the apical part
with 5 pairs of setae. Labial setae 25 (21-30) long. In mounted specimens the
labium opens and the stylets are freed.

Legs. With numerous slender setae on each segment. Sensory pore on
proximal lateral margin of tarsus. Four sensory pores on each trochanter (fig.
h). Tarsal and claw digitules extending beyond apex of claw. Claws with a
denticle.

Pores associated with spiracle (fig, ^3 ). Variable morphologically but
always qumquelocular (fig. i^/ K. cockerel/! and fig. la/ K. rfmarum]; from
2-7 in each anterior spiracular furrow and 1-7 in each posterior spiracular
furrow. Anterior spiracle 34 (28-48) long/ 12 (11-16) wide/ atrium ca. 6 wide.
Posterior spiracle 32 (30-38) long/ 14 (12-19) wide/ atrium ca. 6 wide.

Quinquelocular pores on derm (fig. j^ ). Variable morphologically but
always quinquelocufar. Sometimes scattered over entire venter (fig. ji/ K.
concinnulus and fig. Ja, K. rimarum) or restricted to body margins (fig. jg
A. gaffiforrnis], (represented by solid circles)/ dia. ca. 5.

Tubular ducts (fig. k). Less numerous but similar morphologically to those
on dorsum. Each 19 (20-23) long, 3 (2-4) wide. (Length measurement includes
filament.)

Bilocular pores (fig. 1). Located near the bases of the sub- and marginal
setae/ dia. ca. 2.

Microspines on derm (fig. m). Small spinelike projections of the derm/
varying in size and number; found on the abdominal segments and between the
coxae.

Body setae (figs. n, 03, s). In 8 longitudinal rows on abdomen and partly
on head and thorax: medial row with 5 or 6 pairs (fig. n); submedial row with
5 pairs (fig. n); submarginal row with 6 or 7 pairs (fig. n); marginal row with
13-19 pairs/ similar morphologically to the dorsal marginal setae (fig. 03. K.
concinnulus and fig. 03 A. gaUiformis}.
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Plate 3. General morphology of Kermesidae, second instar mate



Anal lobes and ring (figs. a, p). Partially or fully sclerotized. Anal ring
with 24-28 transparent cells (represented by empty circles) and 6 anal ring setae
(setal bases represented by solid circles).

Remarks, The presence of a 7-segmented antenna and tubular ducts on the
dorsum which are similar morphologicalty to those on the venter distinguishes
the second instar males from females of the genera Aflokermes, Kermes, and
Nanokermes. No males of the genera Offifffeffa^ Fulbrightia, or Physeriococcus
were available for this study.

General Morphology of Kermesidae Second Instar Female

Plate 4

Description. Body (fig. a) oblong to oval depending on time of collection,
derm membranous. If tubular ducts present on dorsum/ these larger than those
on venter. Antennae, legs, and anal lobes well developed; latter with long apical
setae.

Dorsum

Marginal setae (fig. bi.c). Variable in size, shape/ and number of pairs.
Some species have 1 pair on each abdominal segment {Allokermes gilfettei), but
most have 2 pairs {Kermes cockerel//). Long/ thick setaceous (fig. bi K.
rimarum and fig. ba A. galliformis) thick setaceous (fig. bg K.
concinnulus), thin/ curved setaceous (fig. b< Nanokermes pubescens) and
spinelike (fig. be/ A. branigani}.

Submediai setae (fig. Ci _^ di^a). Variable in size and shape. Head and
thorax with thick/ long setaceous (fig. c^, K. cockerelli}, thick, short setaceous
(fig. cs/ N. pubescens), short setaceous (fig. Co K. rimarum’), or short/
rounded setae (fig. c^,A. branigani}. Setae on abdomen either short setaceous
(fig. d^/ A. giflettei) or short rounded (fig. da/ K. concinnulus}.

Simple pores (fig. ei^. If present/ composed of a sclerotized ring either
being unilocular (fig. ei K. conci’nnulus} or bilocular (fig. ez N.
pubescens), with a membranous duct/ dia. ca. 2.

Tubular ducts (fig. f). If present, distributed throughout derm/ larger
than those on venter/ cylindrical membranous portion with shallow invaginated
cup and filament. (Length measurements in descriptions include filament.)

Anal lobes (fig. a). Sclerotized. With numerous setae.

Venter

Antennae (fig. g). Six-segmented. Segment with 2 or 3 slender setae/
11 with 1 or 2 slender setae and 1 sensory pore/ III longest with 1 slender seta/
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^ate 4. General morphology of Kermesidae, second instar female



IV with 1 fleshy seta/ V with 2 to 4 slender setae and 1 fleshy seta, VI with 3
to 6 slender setae and 3 fleshy setae.

Clypeolabral shield. A tentorium-like structure containing the pharyngeal
pump and the bases of stylets which are looped and extend to the second or third
abdominal segments/ enclosed in a crumena.

Labium. Triangular shaped, composed of 3 distinct parts. The basal part
with 2 pairs of setae/ the middle part with 1 pair of setae, and the apical part
with 5 pairs of setae. Labial setae 23 (11-41) long. In slide-mounted specimens
the labium is usually compressed, thus freeing the stylets.

Legs. Numerous slender setae on each segment. Sensory pore on proximal
lateral margin of tarsus. Four sensory pores on each trochanter (fig. h).
Tarsal and claw digitules extending beyond apex of claw. Claws with a denticle.

Pores associated with spiracle (fig. 1.2). Variable morphologically and
always quinquelocular (fig. ii, A. gfffettei; fig. ig/ K. rimarum} from 1-13 in
each anterior spiracular furrow and with 1-3 in each posterior spiracular furrow.
Anterior spiracle 30 (27-41) long/ 11 (9-14) wide/ atrium ca. 6 wide. Posterior
spiracle 29 (26-39) long/ 10 (9-15) wide/ atrium ca. 6 wide.

Quinquelocular pores on derm (fig. ] i3). Absent or if present/ variable
morphologicalty/ sometimes scattered over entire venter (fig. j i K.
concinnulus) or in definite rows on abdomen and near coxal and antennal bases
(fig- J2 ^- r’fmarum}, dia. ca. 5.

Tubular ducts (fig. k). Always present, smaller than those on dorsum,
cylindrical membranous portion with deep invaginated cup and filament. Each
19 (20-23) long, 3 (2-4) wide. (Note: length measurement includes filament.)

Bilocular pores (fig. 1). Absent or if present located near the bases of
the sub- and marginal setae, dia. ca. 2.

Microspmes on derm (fig. m). Small/ spinelike projections of the derm/
varying in size and number; found on the abdominal segments and between the
coxae.

Body setae (figs. n, 01.3). In 8 longitudinal rows on abdomen and partly
on thorax and head: medial row with 6 pairs (fig. n); submedial row with 5
pairs (fig. n); submarginal row with 7-11 pairs (fig. n); marginal row with 8-29
pairs (fig. o ), variable morphologically. Several setae near coxae and antennal
scape bases.

Anat fobes and ring (figs. a, p). Sclerotized. Anal ring with 24-28
transparent cells (represented by empty circles) and 6 anat ring setae (seta!
bases represented by solid circles).

Remarks. Second instar females of the genera Allokermes, Kermes, and
Nanokermes distinguished from the second instar males by the presence of a
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6-segmented antenna instead of 7-segmented in males. Also, if tubular ducts
are present on the dorsum, they are larger and more numerous than those on
the venter. Ofliffielfa second instar females are separated by the presence of
12 pairs of dorsal submedial setae and the presence of a dorsal submarginal row
of quinquelocular pores. No second instar females of the genera Fulbngbtia and
Physeriococcus were available for study.

KEYS TO INSTARS OF KERMESIDAE

Key to First and Second Instars of Kermesidae1

1. Tubular ducts always absent on both dorsal and ventral
derm (no sexual differences in this stage) first instar

Tubular ducts always present on ventral derm/ may or
may not be present on dorsal derm 2

2. Antennae 6-segmented; dorsal tubular ducts usually
absent/ but if present (only in Nanokermes iselin’i
and N. pubescens) ca 9}i wide and 19-33^ long second instar female

Antennae 7-segmented; dorsal tubular ducts always
present/ 2-4y wide and 18-23^ long second instar male

Key to First Instars of Genera and Some Species
of Holarctic Kermesidae

I. Three pairs of acorn-shaped setae along the dorsal
margin of each abdominal segment; ventral submedia!
seta on each anal lobe ca. 2/3 the length of apical
seta; venter without longitudinal rows of submedial
disc pores Fulbrightia gaffico/a Ferris/ p. 227

One or 2 pairs of conical or setaceous setae along
the dorsal margin of each abdominal segment;
ventral submedial seta on each anal lobe 1/4
or less the length of apical seta; venter with
longitudinal rows of submedial disc pores 2

2. Dorsal submedial setae lacking on abdominal
segments; 2 trilocular pores present anterior
to each anterior spiracle

Physeriococcus celfufosus Borchsenius/ p. 230

1 Due to tack of material and adequate descriptions/ the genera Nidularia and
Reynvaania are not included in these keys and descriptions.
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Dorsal submedial setae present on abdominal
segments; trilocular pores anterior to each
anterior spiracle absent 3

3. Twelve pairs of dorsal submedial setae; these
parallel-sided on abdomen; dorsal marginal setae
anterior to the anterior spiracles thinner than those
posterior to it Olliffiefia cristicofa Cockerel!/ p. 221

Eleven pairs of dorsal submedial setae; if these
parallel-sided/ then lacking on abdomen; dorsal
marginal setae similar on entire body margin 4

4. Two pairs of dorsal marginal setae on each abdominal
segment; dorsal marginal setae conical

Nanokermes Bultington and Kosztarab/ p. 142

One pair of dorsal marginal setae on each abdominal
segment; dorsal marginal setae not conical 5

5. Pores in submedial longitudinal rows on venter
trilocular; dorsal marginal setae short/ 8-22^i
long Aflokermes Bullington and Kosztarab/ p. 140

Pores in submedial longitudinal rows on venter
quinquelocular; dorsal marginal setae 19-48^
long/ (except Kermes shastensis, 14-24y/ but
its setae parallel-sided and blunt) Kermes Boitard/ p. 141

Key to First Instars of Nearctic Allokermes

1. Three quinquelocular pores laterad of each anterior
spiracle; 2 or 3 ventral bilocuiar pores along each
body margin 2

Two or 4 quinquelocular pores laterad of each anterior
spiracle; 4-11 ventral bilocuiar pores along each
body margin 3

2. Dorsal marginal setae 8-14y long; dorsal submedial
setae on head/ thorax/ and first abdominal segment
thicker than those on abdomen kosztarabi (Baer)/ p. 170

Dorsal marginal setae 16-21y long; dorsal submedial
setae on head, thorax and first abdominal segment
similar to those on rest of abdomen

galliformis (Riley), species complex/ p. 150
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3. Two quinquelocular pores laterad of each anterior
spiracle; 3 or 4 pairs of submedial trilocular pores
on abdominal venter; dorsal derm with plate-like
areas bran’igani (King), p. 144

Usually 4 quinquelocular pores taterad of each anterior
spiracle; usually 5 pairs of submedial trilocular pores
on abdominal venter; dorsal derm simple, membranous

.gif/ettei (Cockerel!), p. 164

Key to First Instars of Nearctic Kermes

1. All or some dorsal submedial setae on head/ pro-
and mesothorax thickened and similar to dorsal
marginal setae 2

Dorsal submedial setae on head, pro- and mesothorax
slender, small, and different from dorsal marginal
setae 4

2. Dorsal marginal setae parallel-sided and blunt;
one 7-locular pore laterad of each anterior
spiracle shastensis Ehrhorn/ p. 204

Dorsal marginal setae elongate and pointed; 1-3
quinquelocular pores laterad of each anterior
spiracle 3

3. Dorsal submedial setae only on head/ pro- and
mesothorax similar to dorsal marginal setae; 1
quinquelocular pore laterad of each anterior
spiracle .cockerelfi Ehrhorn, p. 173

Dorsal submedial setae along entire body similar
to dorsal marginal setae; 3 quinquelocular pores
laterad of each anterior spiracle

pr’inus Baer and Kosztarab, p. 192

4. Four to 7 bilocular pores along each ventral
body margin; terminal antennal segment 21-25ii
long concinnulus Cockerel!/ p. 183

Eight to 10 bilocular pores along each ventral
body margin; terminal antennal segment 26-30y
long .rimarum Ferns, p. 195
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Key to First Instars of Nearctic Nanokermes

1. Entire row of dorsal submedial setae similar to
dorsal marginal setae; 2 or 3 quinquelocular pores
laterad of each anterior spiracle; dorsal marginal
setae less than H times longer than wide at
base pubescens Bogue/ p. 213

Only the first 4 pairs of dorsal submedial setae
similar to dorsal marginal setae; 1 quinquelocular
pore laterad of each anterior spiracle; dorsal
marginal setae about twice as long as wide at
base iselini Baer and Kosztarab/ p. 207

Key to Second fnstar Mates of Nearctic Allokermes and Kermes

1. Quinquelocular pores scattered over entire dorsal
and ventral derm; dorsal and ventral marginal setae
thin/ setaceous; no simple pores on dorsum 2

Quinquelocular pores absent from dorsal derm;
dorsal and ventral marginal setae stout/ spinelike;
simple pores scattered on dorsum

Affokermes gafffformis (Riley), species complex/ p. 158

2. Dorsal marginal setae 63-100^ long 3

Dorsal marginal setae 50-59^ long Kermes cockerefli Ehrhorn/ p. 177

3. Antennae ca. 135^i long; anal ring setae ca.

30v long Kermes concinnulus Cockerell/ p. 186

Antennae 179-202^ long; anal ring setae 38-47y
long Kermes rimarum Ferris/ p. 198

Key to Second Instar Females of Nearctic Kermesidae

1. With 12 pairs of dorsal submedial setae; dorsal
submarginat row of quinquelocutar pores present

Offiffieffa "secundQ" Ferris/ p. 224

With 11 pairs of dorsal submedial setae; dorsal
submarginal row of quinquelocular pores absent 2
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2. Large tubular ducts present on dorsum; abdominal
venter without quinquelocular pores (Nanohenries) 3

Large tubular ducts absent from dorsum; abdominal
venter with quinquelocular pores {Allokermes and
Kermes} 4

3. With 120-150 tubular ducts on dorsum; 3 or 4
quinquelocular pores associated with each anterior
spiracle Nanokermes iselini (Baer and Kosztarab), p. 210

With 70-100 tubular ducts on dorsum; 4-7 quinque-
locular pores associated with each anterior spiracle

Nanokermes pubescens (Bogue)/ p. 218

4(2) One pair of dorsal marginal setae on each
abdominal segment {Allokermes spp.) 5

Two pairs of dorsal marginal setae on abdominal
segments, except on 2 terminal segments {Kermes} spp. 7

5. Two to 10 simple pores on dorsal derm; ventral
quinquelocular pores on abdomen scattered, not
arranged in definite rows Af/okermes giilettei (Cockerel!)/ p. 168

More than 10 simple pores on dorsal derm; ventral
quinquelocular pores on abdomen arranged in
definite rows .. 6

6. Each anterior spiracle with 1 quinquelocuiar pore;
all dorsal submedial setae reduced to small
rounded setae; 1 medial row of ventral quinque-
locular pores on abdomen Allokermes branigani (King)/ p. 147

Each anterior spiracle with 5-13 quinquelocular pores;
only last pair of dorsal submedial setae reduced to
small rounded setae; 3 rows of ventral quinquelocular
pores on abdomen

Allokermes galliform’is (Riley)/ species complex, p. 161

7(4) With 0-5 simple pores on dorsal derm; quinque-
locular pores absent along ventral body margin 8

With 100-150 simple pores on dorsal derm; quinque-
locular pores present along ventral body margin

Kermes concinnulus Cockerel!/ p. 189
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8. Dorsal submedial setae on head/ pro- and mesothorax
thickened and similar to dorsal marginal setae;
apical setae 151-181^ long; dorsal marginal
setae ca 4y wide at base; seta on inner margin of
anal lobe venter 49-50p long Kermes cockerel!! Ehrhorn, p. 180

Dorsal submedial setae on head, pro- and mesothorax.
reduced to small slender setae and these not similar
to dorsal marginal setae; apical setae 181-226i> long;
dorsal marginal setae 7-9yi wide at base; seta on inner
margin of anal lobe venter 30-33^ long Kermes rimarum Ferris, p. 201

DESCRIPTIONS OF FIRST AND SECOND INSTARS BY SPECIES

ALLOKERMES BRAN1GAN1 (KING), FIRST 1NSTAR

Plate 5

Kermes branigani King/ 1914b:100,

Type material studied. Topotypes from Quercus chrysolepis^ CA^ Placer
Co./ Foresthill, Paragon/ Bath mine/ Jul. 11/ 1975, coll. RJG/ 5(30) CDA; 3(17),
VPI; 2(10) USNM; 1(4) UCD.

Description. Body (fig. a) length 519 (483-574), width 257 (242-287).

Dorsum

Marginal setae (fig. b). Thick, setaceous/ ca. 44-50, these 12 (9-16) long,
2 (2-3) wide.

Marginal setae on anal lobe (fig. c). Thicker than other marginal setae,
15 (9-19) long.

Submedial setae on head and thorax (fig. d). Thin/ setaceous/ similar to
abdominal submedial setae but longer, 4 pairs, 12 (9-14) long, 2 (1-3) wide.

Submedial setae on abdomen (fig. e). Thin, setaceous, 7 pairs, 7 (5-9)
long, 2 (1-3) wide.

Simple pores (fig. f). In 4 longitudinal rows (2 submarginal, 2 submedial)/
ca. 40-48 pores; a few pores sometimes missing in each row.

Derm (fig. g). Composed of overlapping ptatelike areas.

Intersegmental membrane (fig h). Pronounced due to type of derm.
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Plate 5. Allokermes branigani (King), first instar



Anal lobes (figs. a,i). Sclerotized. One thick seta on inner margin of each
lobe/ 12 (10-16) long/ another at posterior end, 14 (10-19) iong; apical seta 168
(136-196) long.

Venter

Antennae (fig. J). Total length 97 (88-104). Scape 14 (12-16) long/, and
29 (23-35) wide. Segments li to VI: 14 (12-16), 21 (19-23), 12 (11-13), 12
(12-15), 23 (21-26) long, respectively. One trilocular pore at scape base (fig.
k).

Clypeolabral shield. Length 83 (79-91), width 64 (60-70).

Labium. Length 81 (72-91), width 47 (42-53).

Derm (fig.l). Membranous.

Legs. See chart below and enlargement of tibia, tarsus and claw of
metathoracic leg (fig. m). Four sensory pores on each trochanter (fig. n).

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 25 (20-30) 25 (23-28) 23 (19-23)
Trocanter 28 (26-30) 26 (23-30) 27 (23-30)
Femur 57 (53-60) 57 (51-63) 57 (53-63)
Tibia 32 (28-35) 34 (30-39) 35 (32-39)
Tarsus 51 (49-56) 56 (53-60) 59 (58-60)
Claw 19 (16-21) 20 (19-22) 21 (16-23)

Entire leg 212 (195-232) 218 (202-234) 222 -(209-234)

Pores associated with spiracle (fig. o). Anterior spiracle usually with
quinquelocular pores, occasionally with a 3-, 4-, or 7-locular pore, usually 1,
rarely 3 associated with each spiracle. Each posterior spiracle with 1
quinquelocuiar pore.

Bilocular pores (fig. p). Located near bases of marginal setae/ usually
associated with 9 anteriormost setae. Usually 4-7 pores along each margin.

Submedial pores on derm (fig. q). In 2 submedial longitudinal rows. Four
pairs on head and thorax; mostly 3 pairs, sometimes 4 pairs, and rarely 5 pairs
on abdomen; usually triloculars, but occasionally some quinquelocular.

Body setae (figs. r-v). In 8 longitudinal rows on abdomen and partly on
thorax: medial 10 (7-12) long/ ca. 1 wide (fig. r); submedial 8 (5-12) long, ca.
1 wide (fig. s); submarginal 5 (4-9) long, ca. 1 wide (fig. t); marginal 6 (5-7)
long, ca. 2 wide (fig. u). Posteriormost seta in marginal row thicker than rest
in the row 9 (7-10) long (fig. v).
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Anal lobes and ring (figs. aj). Scierotized. With a submedial seta on each
lobe, 20 (16-23) long. Ring oval, 18 (12-19) long/ 26 (22-33) wide; anal ring
setae 39 (37-44) long; 1 pair of thick setae at anterior margin of anal ring/ each
16 (14-21) long.

Additional material studied. On Quercus chrysolepis, CA, Confidence, Jul.
31, 1919/ coll. R. D. Hartman/ 2(5) UCD/ 1(3) VPI. 1(1) CDA; and May 1920,
coll. H. E. Burke, 1(2) UCD; 1(2) VPI; 5 mi. east of Rancho Cordova/ Mar.
7, 1979/ coll. E. Paddock/ 3(8) VPI; Forest Hills/ Nov. 22/ 1913/ coll. EOE 2(7)
CAS; Groveland, Jul. I/ 1976/ colls. MMK/ 2(5) VPI; 0.5 mi. before Groveland/
Rt. 120/ Jul. 1, 1976/ coils. MMK/ 4(9) VPI; Shasta Co./ May 21, 1914, coll.
L. Childs/ 2(2) UCD; Shasta Springs/ coll. EME, 1(2) UCD; near Shasta
Springs/ Dunsmuir City Pk./ Jul. 7/ 1976, colls. MMK/ 2(5) VPI. On Quercus
sp./ CA, Sacramento Co./ American River/ Carmichael, Mar. 18/ 1967/ coll.
RFW, 1(1) CDA; Tulare Co., Jul. 1976, coll. RJG/ 5(27) CDA.

Remarks. King (1914b) placed A. bran’igam in close affinity with A.
gafliformis on the basis of the adult female. The original description contained
no first instar information. It is believed A. bran’igan’i is closely allied with
species in the A. galliformis group. This group of species has relatively short
dorsal marginal setae and rows of trilocular pores in the venter. AHokermes
bran’igam can be distinguished by the following morphological characters: 1) 1
pair of dorsal marginal setae on each abdominal segment; 2) dorsal derm composed
of platelike areas; 3) setaceous dorsal marginal setae 9-16 long; 4) 2
quinquelocular pores associated with each anterior spiracle; and 5) 3 5 pairs
of submedial trilocular pores on abdominal venter. This species was found only
on Quercus cbrysofepis in California.

ALLOKERMES BRANIGANI (KING), SECOND INSTAR FEMALE

Plate 6

Kermes bramgani King/ 1914b: 100.

Material studied. On Quercus chrysolepis, CA, Confidence/ May 1920 coll.
H. E. Burke/ 1(1), UCD.

Description. Body (fig. a) length 780 (679-845), width 403 (287-468).

Dorsum

Marginal setae (fig. b). Short/ spinelike, ca. 44, these 25 (18-35) long,
4 (3-5) wide.

Submedial setae (figs. c,d). In 2 submedial longitudinal rows/ 11 pairs,
all reduced to small rounded setae, ca. 2 wide.

Simple pores (fig. e). Randomly distributed on derm/ ca. 65.
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Tubular ducts. Absent.

Anal lobes. Sclerotized. One seta on inner margin of each lobe 16 (12-19)
long/ another at posterior end ca. 16 long; apical seta 97 (89-105) long.

Venter

Antennae. Total length 107 (104-109). Scape 12 (12-14) long/ 25 (23-26)
wide. Segments II to VI: 13 (12-14)/ 28 (26-30)/ 13 (12-14), 15 (13-16)/ 26
(24-30) long/ respectively.

Clypeolabral shield. Length 110 (100-118)/ width ca. 83.

Labium. Length 85 (77-89), width ca. 59.

Legs. See chart below.

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 29 (28-30) 29 (28-30) 28 (28-30)
Trochanter 30 (30-33) 31 (30-33) 31 (30-33)
Femur 72 (70-74) 67 (65-70) 68 (65-71)
Tibia 38 (37-39) 44 (41-46) 39 (35-41)
Tarsus 68 (67-70) 69 (68-70) 74 (72-77)
Claw ca.16 ca. 16 ca. 16

Entire leg ca.251 257 (255-259) 257 (250-264)

Pores associated with spiracle (fig. f). Each anterior and posterior spiracle
with quinqueiocular pore.

Quinquelocular pores on derm (fig. g). About 5 in medial longitudinal
row on abdomen; also 1 or 2 pores usually associated with each coxal and
antennal base.

Tubular ducts (fig. h). Distributed on derm mainly along submargin and
in coxal areas/ ca. 80.

Bilocular pores. Absent.

Body setae (figs. ij). In 8 longitudinal rows on abdomen and partly on
thorax and head: medial 15 (12-19) long/ ca. 1 wide (fig. i); submedial 9 (7-12)
long, ca. 1 wide (fig. i); submarginal 4 (4-5) long, ca. 1 wide (fig. i); marginal/
similar morphologically to dorsal marginal setae 5 (5-7) long, 3 (2-4) wide (fig.
J).
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Plate 6. Allokermes branigani (King), second instar female



Anal lobes and ring. Sclerotized. With 1 submedial seta on each lobe, 21
(19-23) long. Ring oval/ ca. 21 long, 26 (21-28) wide; anal ring setae 48 (46-51)
long.

Remarks. Allokermes branigan! second instar females can be distinguished
from other Alfokermes spp. by the following morphological characters: 1) tubular
ducts absent from dorsum; 2) abdominal venter with quinquelocular pores ar-

ranged in 1 row; 3) 1 pair of dorsal marginal setae on each abdominal segment;
4) ca. 65 simple pores on dorsal derm; and 5) each anterior spiracle w.ith 1
quinquelocular pore; 6) all dorsal submedial setae reduced to small rounded
setae.

ALLOKERMES GALLIFORM1S (R1LEY), FIRST INSTAR

Plate 7

Kermes galliformis Riley/ 1881: 482.

Type material studied. Paralectotypes from Quercus patustns, MO/ Iron Moun-
tain/ (no date mentioned)/ coll. J. A. Warder/ 2(20) USNM, 2(15) VPI/ 1(11)
UCD/ 1(6) CDA.

Description. Body (fig. a) length 453 (408-498)/ width 223 (196-242).

Dorsum

Marginal setae (fig. b). Setaceous/ ca. 44-46, these 18 (16-21) long/ 3
(2-4) wide.

Marginal setae on anal lobe (fig. c). Longer and thicker than other mar-

ginal setae, 20 (19-21) long.

Submedial setae on head and thorax (fig. d), Slightly longer and thicker
than abdominal submedial setae, 4 pairs/ 11 (9-18) long, ca. 2 wide.

Submedial setae on abdomen (fig. e). Thin/ setaceous/ 7 pairs, 6 (2-8)
long, ca. 1 wide.

Simple pores (fig. f). In 4 longitudinal rows, ca.40-46 pores.

Derm (fig. g). Simple, membranous.

Intersegmental membrane (fig. h). Apparent due to type of derm.

Anal lobes (figs. a, i). Sclerotized. One thick seta on inner margin of
each lobe, 17 (14-19) long, another at posterior end, 21 (19-23) long; apical
seta 118 (89-136) long.
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Plate 7 Allokermes galliformis (Riley), first instar



Venter

Antennae (fig j). Total length 93 (84-99). Scape 14 (12-16) long, 24
(21-26) wide. Segments II to VI: 13 (12-14), 22 (21-23), 11 (9-12), 11 (9-14),
21 (19-25), long/ respectively. Trilocular pore at scape base (fig. k).

Clypeolabral shield. Length 77 (72-81), width 57 (53-63).

Labium. Length 63 (60-65), width 45 (40-48).

Derm (fig. I). Membranous.

Legs (fig. m). See enlargement of tibia, tarsus and claw of metathoracic
leg. Four sensory pores on each trochanter (fig. n).

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 23 (21-26) 22 (19-23) 22 (19-23)
Trochanter 28 (26-31) 26 (23-30) 26 (23-28)
Femur 61 (58-67) 57 (51-61) 61 (58-65)
Tibia 34 (30-37) 38 (37-39) 38 (35-39)
Tarsus 51 (49-52) 55 (53-58) 57 (51-65)
Claw 18 (16-19) 18 (17-19) 19 (18-21)

intire’teg 213" (209-220) 218 (214-227) 222 (206-234)

Pores associated with spiracle (fig. o). Each anterior spiracle usually with
3 quinquelocular pores, rarely with 4 pores. Each posterior spiracle with 1
quinquelocular pore.

Bilocular pores (fig. p). Located near the bases of the marginal setae.
Usually associated with the anterior setae. Two or 3 along each margin.

Submedial pores on derm (fig. q), In 2 submedial longitudinal rows. Four
pairs on head and thorax, 5 pairs on abdomen, mostly triloculars.

Body setae (figs. r-v). In 8 longitudinal rows> on abdomen and partly on
thorax: medial 7 (5-8) long, ca. 1 wide (fig. r); submedial 5 (4-7) long, ca.
1 wide (fig, s); submarginal 5 (3-6) long, ca. wide (fig. t); marginal 7 (5-8)
long, (1-2) wide (fig. u). Posteriormost seta in marginal row thicker than
rest in row 9 (7-12) long (fig. v).

Anal lobes and ring (figs. a/ i). Sclerotized. With 1 submedial seta on each
lobe, 12 (10-14) long. Ring oval, 13 (11-16) long, 21 (18-23) wide; anal ring
setae 33 (28-35) long; pair of thick setae at the anterior margin of anal ring,
12 (10-16) long.
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Additional material studied. On Chrysofepis sp., CA, near San Jose/ Loma
Prieta Mt./ Coll. GFF/ 4(12) UCD. On Quercus agrifofia, CA/ Los Angeles Co./
2(2} USNM; Los Gates, coll. A. H. Herbert/ 2(5) UCD; Ontario/ Nov. 10, 1913/
3(6) CAS; Pasadena/ Jul. 19, 1911, coll. Timberlake, 2(5) USNM; Santa Paula/
Nov. 2, 1913/ coll. EOE/ 2(3) ORSU; Santa Rosa/ Aug. 2 and Sep. 1905/ coll.
OEB/ 2(6) and 4(15) UCD; Sonoma Co./ Julupa Valley, Jul. 15, 1906/ 1(3)
USNM; Ventura Co./ Santa Paula Canyon/ Nov. 2, 1913/ coll. EOE/ 4(34) UCD
and coll. RSG and R. F. Hobza, Aug. 14/ 1975/ 10C102) VP1. On Q. alba, DC,
Aug. 15, 1916, coll. J. H. Payne, 2(8), USNM; IN, Indianapolis/ Feb. 22/ 1914/
coll. HFD, 3(8) UCD and 1443 N Penn Sir./ June 17, 1921/ coll. HFD, 2(7)
USNM; MA/ Lawrence/ Sep. 9, 1899, 1(1) USNM/ and 2(2) AMNH; Methuen/ coll.
GBK/ 2(4) AMNH; Salem, coll. JGS, 2(4) AMNH; OK/ Stillwater, Aug. 26, 1896,
coll. EEB/ 9(62) USNM; and Oct. 17, 1896/ 4(14) USNM/ 3(16) VP1. On Q.
borealf’s, AL, Farmsdale/ Sep. 2, 1918/ coll. J. H. Comstock/ 2(3) USNM; DC,
near Washington Hilton, Aug. 20, 1976/ coll. MK, 1(1) VP1; DE, Wilmington,
May 21, 1920, coll. E. R. Mack/ 2(6) USNM; GA/ Cassville/ Oct. 30/ 1929/ coll.
L. H. Weld, 1(2) USNM. IN, Lafayette/ Murdock Pk./ Sep. 26, 1931/ coll. JMA/
5(23) USNM; W. Lafayette, Oct. 21, 1931, coll. JMA, 2(4) USNM; Lafayette
Country Club/ Oct. 26/ 1931/ 1(1) VP1; Orange Co./ Oct. 21/ 1931/ coll. JMA/
3(5) VP1; KS, Lawrence, Aug. 25, 1908/ coll. GBK/ 1(2) USNM; MA/ Andover/
colt. GBK/ 4(28) AMNH; Lawrence, 1898/ coll. GBK/ 1(2) SEM; Sep. 9/ 1899,
1(1) USNM; Nov. 1912, coll. GBK/ 14(72) USNM; coll. GBK/ 6(21) CAS; 10(39)
AMNH; MN/ Ramsey Co./ coll. F. Pond, Oct. 17/ 1922, coll. G. Hoke, 1(1)
UMN; NY, Mt. Vernon/ Nov. 1, 1918, coll. J. J. de Vyver, 4(16) CDA; Staten
Island/ coll. RWD, Sep. 4, 1917/ 4(24) UCD; OH, Cincinnati/ Oct. 5, 1916/ coll.
JSH/ 2(6) OHSU; Cleveland/ Mar. 6/ 1912/ coll. JSH/ 1(1) OHSU; Columbus,
Ohio State Univ. USNM; Across B + Z BIdg./ Jul. 19/ 1976/ colls. MMK, 6(18)
VPl; Maryville, Rt. 33, Rest area no. 63, Jul. 18/ 1976, coll. MK, 2(5) VP1;
Pomeroy/ Aug. 28/ 1903, coll. JGS/ 2(3) USNM; Wooster/ Sep. 8/ 1912/ coll.
JSH/ 2(5) OHSU;PA/ Chestnut Hill/ Jan. 28/ 1918, coll. FMT/ 4(8) USNM;
Philadelphia, Mar. 6/ 1915, coll. S. N. Baxter, 4(9) USNM; Rockville, 1922, coll.
FMT/ 2(5) USNM; TN, Memphis/ Apr. 16/ 1927/ coll. E. F. Owens, 2(6) USNM;
VA, Blacksburg/ VPI&SU Campus, Jun. 9/ I965/ coll. MK, 2(4) VPl; Blacksburg,
VPl&SU/ Price Hall parking lot/ Nov. 4, 1974/ coll. ABH, 2(4) VP1; Elliston/
Yagle Nursery/ Sep. 8, 1977/ coll. S. Wmfrey/ 2(5) VP1. On Q. chrysofepis,
MEXICO, Baja California/ Sierra San Pedro/ Arroyo Copal/ Aug. 24/ 1968/ 2(7)
VPl; CA, Mountain View/ Aug. 1899/ coll. EME, 5(6) USNM; San Jose/ Loma
Prieta Mt., colt. OFF, 4(22) UCD; Santa Clara Co./ Stevens Creek/ coll. GFF/
6(18) UCD; Shasta Springs, coll. EME, 1(3) IAE; Shasta Springs/ Aug. 9, 1906/
coll. EME/ 4(21) USNM; Shasta Springs/ Dunsmuir City Pk., Jul. 7 & Aug. 6/
1976/ colls. MMK/ 4(9) VP1; Twin Peaks/ July 20/ 1930/ coll. NWC, 2(5) USNM;
Yosemite Natl. Pk./ Jul. I/ 1976/ colls. MMK/ 2(4) VP1. On Q. cocc/nea, IN/
St. Joe Co./ Nov. 18/ 1976/ coll. R. B. Cummins/ 2(4) VP1; MA/ Cape Cod/
Sep. 15, 1977/ coll. RGB and SWB, 2(4) VP1. On Q. douglasii, CA, Davis/
Univ. of California/ Jul. 5/ 1976/ colls. MMK/ 2(4) VP1/ Putah Creek/ Monticello
Dam, Dec. 6/ 1967/ coll. JWB, 3(7) JWB. On Q. emoryi, AZ, between Benson
and Dragoon, Jun. 1918, coll. GFF, 2(8) UCD; S of Flagstaff, Rock Creek
Canyon/ 1940, coll. GFF/ 1(1) UCD; Huachucha Mts./ Miller Canyon, 1940, coll.
GFF, 2(2) UCD; 3 mi. E of Oraoley, Jan. 7/ 1940/ coll. E. C. Marshall/ 1(3)
UCD; Portal/ Jun. 22/ 1976/ coll. MK and f. Storks, 2(6) VP1; Prescott, Jui.
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1921, coll. RWD, 4(31) UCD; Santa Cruz Co./ Nogales, Aug. 28, 1975, coll.
G. Ehni, 4(17) VPI; NM, Silver City/ Dec. 17, 1880, coll. H. H. Rusby/ 8(33)
USNM. On Q. fafcata, AR, Paragould, Paragould Country Club/ North Hampton
Co./ Exmore/ near Shuckinghouse Restaurant, Aug. 16, 1978/ MMK, 2(6), VPI;
Jul. 1/ 1968, coil. MLW, 2(5) AD; VA, Occoneechee St. Pk., near Clarksville,
Sep. 24, 1976, colls/ MMK and M. Rhoades, 2(6) VPI. On Q. gambefii, NM,
Otero Co./ Jun. H/ 1976, coll. WAI/ 1(2) VPI. On Q. grisea TX, Big Bend
Natl. Pk./ 1 mi. N of Chisos Mt. Lodge, Jun. 15/ 1976/ colls. MMK/ 2(6) VPI.
On Q. havardii TX/ Comanche, Sep. 1/ and 12, 1918, coll. Hollinger, 4(7)
UCD; near Quitaque, escarpment of the Statseel Plains, 1921, coll. GFF, 2(4)
UCD. On Q. bypofeucoides, AZ, Chiricahua Mts./ Cave Creek/ 1940, coll. GFF,
1(4) UCD; Cochise Co./ Chiricahua Mts./ Jun. 14, 1964/ coll. MK/ 2(6) SWRS;
Madera Canyon/ Jun. 25, 1976, coll. R. Lenczy and MK, 1(3) VPI; Santa Rita
Mts./ Jun. 24/ 1943/ coll. LPW/ 2(6) UCD. On Q. ilicifolia. MA/ Lawrence/
10(28) AMNH; PA, New Bloomfield, 1922, coll. T. L. Guyton/ 2(6) USNM; VA/
Blacksburg, VP1&SU Campus, Oct. 18, 1968/ coll. MK/ 3(11) VPI. On Q.
imbricaria, IN, W Lafayette/ Oct. 21 1931, coll. JMA/ 1(4) VPI; MO/ Concordia/
rest area on Rt. I-70/ Jul. 15, 1976, colls/ MMK/ 2(8) VPI; OH/ Ohio State
Univ., May 5 and Jul. 16, 1960, coll. MK/ 4(14) VPI. On Q. incana. FL,
Sopchoppy/ Nov. 4/ 1929, coll. L. H. Weld/ 1(3) USNM. On Q. kefloggi, CA,
North Fork of Feather River, 1939/ coll. GFF/ 1(2) UCD; Santa Clara Co./ Los
Gatos, coll. GFF/ 2(5) UCD; Shasta Springs/ Dunsmuir City Pk./ Jul. 7/ 1976/
colls. MMK, 2(4) VPI. On Q. iaunfof’sa, LA, New Orleans, Jun. 10, 1905, coll.
R. S. Cooks, 2(6) USNM; SC/ Charleston, St. Phillip’s Church, Cemetery
Grounds, Jun. 16, 1971, coll. MK, 2(7) VPI. On Q. lobata, IN, Indianapolis,
4(8) UCD; VA, Blacksburg/ VPl&SU Campus, Sep. 20/ 1975, coll. RGB, 1(1)
VPI. On Q. macrocarpa, 1A, CPG, 7(19) USNM. On Q. marilandica, TX.Goliad,
1921, coll. GFF/ 2(5) UCD; VA, Amelia Co., Aug. 14/ 1963, coll. MK and D.
Vest/ 2(4) VPI. On Q. neo-tharpii, TX/ 27 mi. S of Kingsville/ Oct. 9/ 1976/
coll. GF/ 2(6) VPI. On Q. nigra, GA, Atlanta, Dec. 30, 1913, coll. Cooley,
2(7) USNM; Henry Co., Jun. 8, 1976, coll, RB, 1(2) VPI; -LA, New Orleans,
Dec. 1, 1924, coll. N. D. Blut, 1(3) USNM; Roseland, Sep. 26, 1913, coll. E.
S. Tucker, 2(7); MS, Orange Grove, Jun. 18, 1906, coll. L. Rapp, 2(5) USNM;
OK, Stillwater, 12(74) USNM; Stillwater, Nov. 2, 1896, coll. EEB/ 4(26) USNM;
Stillwater, Oct. 1897/ coll. S. E. Myers/ 2(7) USNM; Stillwater/ Dec. 27, 1898,
coll. EEB, 4(22) USNM; SC, Charleston, Jul. 3, 1974, coll. D. Pollet, 4(13) VPI;
VA/ Virginia Beach, Seashore State Pk., Sep. 25, 1976, colls, RGB/ SWB, and
MMK/ 6(15) VPI. On Q. obSongifofia, AZ, Superior, Craig Ranch, Apr. 16/ 1928,
coll. A. A. Nichols, 2(4) UCD; CA, San Diego Co., Escondido, coll. F. Austin,
7(15) USNM; 8 mi. E of Escondido/ coll. F. Austin/ 4(15) USNM. On Q.
pafustris, IN, Plymouth, Price Nursery, Sep. 16, 1977, coll- R. B. Cum, 2(4)
VPI; LA, New Orleans, Jul. 8, 1921, coll. H. C. Land, 2(7) USNM; MO,
Sikeston, Mar. 18 and Apr. 9, 1976, coll- LRH, 2(4) VPI; NJ, Newark, Feb.
14, 1925, coll. FMS, 4(23) USNM; NY, Manhattan, Feb. 17, 1932, coll- R.
Sheehan, 4(14) USNM; PA, Chestnut Hill, Jun. 28, 1918, coll. FMT, 3(5) USNM;
Philadelphia, Mar. 31, 1922, coll. A. J. Bonsall, 4(30) USNM; VA, Roundhill,
Sep. 1, 1909, coll. JGS, 2(8) USNM. On Q. phelfos, VA, Lynchburg, coil, D.
Barnes, 1(2) VPI. On Q. prinus, NJ, Palisades, Dyckman Str. Ferry, May 30,
1930, coll. J. C. Bridwell, 2(6) USNM; VA/ Apr. 22, 1880, coll. T. Pergande,
2(12) USNM. On Q. pungens, AZ, Camp Creek, Dec. 27, 1928, coll. NWC, 2(7)
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USNM. On Q. robur, CA/ Davis, Univ. of California/ Jul. 5, 1976, coils. MMK,
1(2) VPI. On Q. steffata, AL, Auburn, Auburn Univ./ Comer Hail area Jun.
8, 1976, colls. MLW and MK, 1(2) AU; OH, sand dunes near Columbia, Sep. 4,
1960, coll. MK, 2(4) VPI; TX, Bryan, Apr. 19, 1919, 2(5) UCD; Corsicaus/
Apr. 11, 1918, 1(1) UCD; Dallas/ May 18, 1882, 2(6) USNM. On Q. unduiata,
AZ, Camp Creek, Dec. 1928, coll. NWC, 2(6) USNM; NM/ Guadalupe Mts./ Jun.
15, 1976, coll. WAI/ 2(7) VPI; Otero Co., 2 mi. N junction from Weed, Jun. 15,
1976, coll. WAI, 1(2) VPI. On Q. veiutina, DC, near Washington Hilton, Aug.
27, 1976, colls. MK and SWB, 1(2) VPI; NY, Long Island, Melville, Jan. 3, 1926,
colls. FMS, 1(2) USNM; OH, Sandusky/ Cedar Point, Aug. 27, 1906, coll. JGS,
3(9) USNM; PA, Hershey, Hershey Hotel, Sep. 26, 1974, colls. RGB and ABH,
2(7) VPI; Shamokin, 1922, coll. FMT/ 6(19) USNM; West Chester, Nov. 5, 1908,
coll., F. Windle, 2(7) USNM; VA, Craig Co., Broad Run, Jul. 26, 1967, coll.
MLW, 2(5) VPI; Montgomery Co., Bfacksburg, VPI&SU Campus, Jan. 28, Apr.
22 and 29, 1975, coll. ABH, 4(60) VPI. On Q. virginiana, AL, Mobile, Aug.
11, 1918, coll. HM, 2(4), USNM; CA, San Mateo, 2(8) UCD; Santa Rosa, Oct.
3, 7, 1880, coll. Comstock, 4(10} USNM; FL, Cedar Key, Mar. 19, 1970, coll.
MLW, 1(2) AU; Dade Co., Coral Gabies, Jul. 1, 1976, coll. F. W. Howard, 1(4)
VPI; Dixie Co., Aug. 4, 1977, colls. F, L. Carle and SWB, 5(15) VPI; Manatee
Co., Ft- DeSoto Natl. Memorial, Jan. 10, 1977, coll. ABH, 2(4) VPI; Tampa,
5(28) USNM; GA, Clinch Co., Hwy. 117E, May 10, 1977, coll. RB, 1(2) VPI;
Savannah, Aug. 18/ 1900, coil. P. D. Daffin, 2(4) USNM; Savannah/ Mar. 30,
1901, coll. W. F. Fiske, 2(5) DS1R; St. Marys, May 26, 1976, coll. RB, 1(1)
VPI; LA, Baton Rouge/ Aug. 26, 1976, coll. GF, 2(5) VPI; New Orleans, Jul.
13, 1911, coll. T. C. Barter, 1(8) USNM; New Orleans, Jan. 12, 1932, coll.
H. L. Dozier, 1(1) USNM; New Orleans, Jul. 12, 1938, coll. H. A. Hetrick, 3(20)
USNM; New Orleans, Audubon Pk., Dec. 28, 1908, coll. F. N. Meyer, 1(2)
USNM; New Orleans, Audubon Pk., Dec. 2, 1975, coll. MK, 4(33) VPI; 43 mi.
E of Slidell, Aug. 26, 1976, coll. Hammond, 4(8) VPI; MS, Long Beach, Gulf
View Motel, Jun. 9, 1976, colls. MMK, 5(26), VPI; Meridian, 1922, 3(13) UCD;
SC, Branfort, Jul. 6, 1896, 2(5) USNM; Charleston, Jul. 8, 1933, coif. P. U.
Siggers, 4(44) USNM; Charleston, Hampton Pk./ Jun. 26, 1936, coll. Holcombe,
2(9) USNM; Columbia, Aug. 24, 1976, coll. GF, 1(1) VPI; Fort Sumpter, Jul.
9, 1949, coll. J. H. Pruitt, 5(51) USNM; TX, Cuero/ Jun. 12, 1976, coll. MK,
10(80) VPI; Cuero/ Rt. 87, across from Cuero High School/ Jun. 12, 1976, colls.
MMK, 2(5) VPI; Dallas, Fair Grounds, Nov. 27, 1973, coll. MK, 1(3) VPI; La
Grange, Haidusek Memorial Pk./ Jun. 12, 1976, colls. MMK, 2(7) VPI; San
Antonio, Nov. 27/ 1895, 1(1) USNM; Sinton, Welder Wildlife Foundation Grounds,
Aug. 6, 1976, coll. MK, 4(11) VPI; VA, Va. Beach/ Seashore State Pk./ Bay
Zone/ Mar. 20/ 1969/ colls. MLW and JOH/ 2(6) VPI. On Q. virginiana var.
fusiformis, MEXICO, Monterey, Oct. H/ 1976/ coll. GF, 1(3) VPI; TX, Austin,
1975, coll. GF, 1(3) VPI; Austin, Natural Area, Sep. 3, 1976, coll. GF, 1(2)
VPI; Austin- urban, Sep. 3, 1976/ coll. GF/ 2(6) VPI. On Q. wisfizen/i, CA,
Big Oak Flat, along Rt. 120, Jul. 1, 1976, coll. MK, 2(4) VPI; Folsom, Jul.
13, 1885, coll. AK, 4(21) USNM; Kernville, Mar. 29, 1950, coll. GFF, 3(9) UCD;
Santa Clara Co., Stevens Creek Canyon, Nov. 22, 1914, coll. A. F. Swain, 2(8)
USNM; Solano Co., Jul. 5, 1976, colls. MMK and D. V. Beres, 4(9) VPI. On
Quercus sp., CANADA, Toronto, Aug. 1891, coll. J. Brodie, 2(6) USNM; AL/
Auburn, Aug. 13, 1976/ coll. MLW/ 2(7) VPI; Jefferson Co./ Dec. 5/ 1975/ coll.
D. Bradford/ 2(5) AU; AZ, Camp Creek, Nov. 20, 1928, coll. NWC, 2(7) USNM;
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Chiricahua Mts./ Jul. 14, 1938/ coll. CRTS)/ 2(3) SEM; Empire Mts./ Apr. 4,
1937, coll. LPW/ 4(9) UCD; Negates/ Jul. 13, 1934/ coll. EDB, 2(5) UCD; 10
mi. E Nogales, Sep. 2, 1968, coil. T. R. Haig, 3(12) CDA; Prescott/ coll. TDAC/
10(80) UCD; E of Superior, 1940, coll. GFF, 2(4) UCD; 7 mi. E of Superior/
Sep. 1/ 1969, colls. P. F. Min and D. 3. Carver/ 4(13) CDA; Walnut Creek
Canyon/ 16(97) AMNH; CA, Butte Co., Oroville, Aug. 20, 1969, colls. B.
Adkins and F. McCraken, 2(5) RFW; Fresno Co./ coll. Clarke/ 3(12) UCD; Los
Angeles Co./ Aug. 7/ 1909/ coll. Woods/ 5(30) USNM; Los Angeles/ coll. A.
Craw/ 4(9) USNM; Los Angeles/ Mt. Lowe/ Sep. 29/ 1968/ 2(7) IAE; Sacramento
Co./ American River/ Carmichael, Mar. 18/ 1967/ coll. RFW/ 3(3) RFW; San Anita
Canyon/ 1909/ coll. F. Maskero/ 2(4) USNM; San Bernadino/ Sep. 13/ 1913/ coll.
S. A. Pease/ 2(4) USNM; San Diego, coll. A. Craw/ 2(5), UCD; San Jacinto,
Oct. 15, 1899, 4(31) USNM; Tulare Co./ Leavi Camp Ground, Jul. 8, 1976, coll.
A. Kana, 2(6) VPI; CO/ Moncos/ Mesa Verde Natl. Pk./ Oct. 3, 1928, coll. W.
H. Weld/ 2(5) USNM; Trinidad Raton Pass, 1921/ coll. GFF, 1(2) UCD; CT,
Hartford/ Aug. 20/ 1974/ 2(7) USNM; Portland/ Aug. 12/ 1913/ coll. B. H.
Walden, 5(22) CAES; Stanford, Apr. 9/ 1831, coll. E. P. Felt/ 4(11) USNM;
DC, USDA Grounds, Oct. 8. 1916/ coll. HM/ 2(6) USNM; USDA Grounds, Sep.
4, 1918/ coll. ERS/ 2(6) USNM; FL, Bradenton/ Jun. 15, 1917, coll. F. Poos,
Jr./ 4(26) USNM; Brooksville, Apr. 8. 1918, coll. ERS, 1(2) USNM; Jacksonville,
1887, coll. Ashmead, 2(4) USNM; Miami/ Dec. 27/ 1974/ coll. CHR/ 2(4) AU;
Putnam Co., Mar. 17, 1968/ 1(1) VPI; near Shady/ on Hwy. 475A/ Sep. 17/ 1976/
colls. CHR and L. R. Ray, 2(5) VPt; GA, Henry Co./ Jun. 8. 1976/ coll. RB/
2(5) VPI; Valdosta, Aug. 15, 1976, coll. GF/ 2(7) VPI; IN/ Elkart Co./ Jul.
14, 1939, coll. A. Tripple/ 4(21) USNM; Indianapolis/ 3(7) UCD; New London/
coll. C. C. Beals, 2(9) USNM; W Lafayette/ Feb. 27/ 1932/ coll- G. Gould, 1(4)
USNM; KS, Manhattan/ coll. JBN, 2(12) USNM; LA, Baton Rouge, Oct. 11, 1921,
coll. W. Bradley/ 4(17) UCD; New Orleans, Nov. 22, 1903, 5(11) USNM; MA,
Cambridge, Apr, 1, 1885, 2(4) USNM; Cape Cod, Sep. 15, 1977, colls. RGB and
SWB, 2(6) VPI; Lawrence, 4(12) AMNH; Lawrence, coll. GBK, 4(40) UCD;
Lawrence, Jun. 17, 1898/ coll. GBK/ 5(26) USNM; Lawrence/ Aug. 12, 1900/
coll. GBK, 2(9) USNM; MD/ Beltsville, May 31, 1974/ coll. MK/ 1(3) VPI;
LaPlata/ Dec. 1914, coll. ERS, 3(6) USNM; Plummers Sel./ Jun. 7, 1914, coll.
McAfee/ 1(1) USNM; St. Michaels, Nov. 10/ 1971, coll. MLW, 1(3) AU; Ml,
Cheboygan Co./ Vincent/ Aug. 1927/ coll. H. B. Hingafok/ 2(6) SEM; MN, St.
Paul Univ. Farm/ Apr. 23/ 1923, coll. G. Hoke, 2(4) UMN; MO/ St. Louis, Aug.
12, 1876, 2(4) USNM; MS, Cat Island, Sep. 9, 1920, coll. J. E. Graf/ 2(6)
USNM; Meridian/ Sep. 4/ 1924, coll. M. L. Grimes, 1(10) USNM; NC/ Aberdeen,
Feb. 6, 1904, coll. F. Sherman, 3(5), USNM; NJ, Bayonne, Aug. 18/ 1908, coll.
0. Fariey, 4(37) USNM; Hoboken, Aug. 20, 1947, coll. Grayson, 2(9) USNM;
NY, Ithaca, 5(6) USNM; Ithaca, 1893, 1(1) UCD; Ithaca, coll. LOH, 2(15) USNM;
Jaffrey, Sep. 1896/ 2(2) USNM; Long Island/ Masbeth/ Apr. 5/ 1914, coll. C.
E. Olsen, 2(9) CDA; Long Island, Riverhead/ May 20/ 1950/ coll. L. H. Weld/
1(2) USNM; New Rochelle/ Oct. 19, 1921, coll. T. Ladenburger, 2(7) USNM;
OH, Cincinnati, Oct. 9, 1909, coll. N. Longsworth/ 3(11) USNM; Cincinnati/
Aug. 3/ 1916 coll. J. M. McCullough, 2(4) OHSU; Cincinnati/ Dec. 30/ 1921/
coll. C. R. Crisby, 1(3) USNM; Cleveland, Aug. 19, 1925, coll. A. D. Taylor,
2(5) OHSU; Rock Bridge, Apr. 23, 1916, coll. JSH, 1(3) OHSU; Wooster, Sep.
22, 1899, coll. W. Newell/ 1(1) OHSU; PA, Narberth/ Oct. 31, 1917/ coll. A.
R. Wohlert, 1(3) USNM; Philadelphia, Aug. 16, 1919, coll. L. Morse/ 2(8) USNM;
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Philadelphia, Mt. Airy/ Mar. 12, 1914/ coll. W. Brooks, 2(5) USNM; Wash. Co./
Fredericktown, Aug. 29, 1944/ coll. F. R. Smith/ 1(13) USNM; SC/ Bluffton/
coll. J. H. Mellichamp/ 2(3) USNM; Charleston/ Jun. 28/ 1921/ coll. D. L.
Bissell, 1(2) USNM; Charleston/ Jul. 28/ 1922/ coll. W. M. Jennings/ 2(4) USNM;
Charleston/ Charleston Museum, Jul. 22, 1921/ col!. L. M. Bragg, 2(4) USNM;
Clemson Univ./ Mar. I/ 1916/ cofl. J. A. Berly, 1(5) USNM; Wayside Pk./ 2
mi. N on US 21 from Fairfield Co., Mar. 16/ 1968/ cofl. MK/ 1(3) VPI; TN/ 6.5
mi. E of Maryville/ Jun. 6/ 1976, colls. MMK/ 2(4) VPI; TX/ Beaumont, Oct.
13, 1920/ coll. L. R. Levy/ 2(6) USNM; Cloverdale/ Apr. 8/ 1918/ 1(2) UCD;
Cuero, coil. Townsend, 1(1) USNM; Cuero, May 21, 1976/ coli. DRM, 6(45)
VPI; Dallas, Sep. 12, 1907/ coll. R. Cushman/ 4(13) UCD; Paris/ Apr. 4, 1904,
8(50) USNM; Tyier/ Jul. 10, 1918, 1(3) UCD; VA/ Blacksburg/ VPI&SU Campus,
Apr. 25/ 1969/ coll. R. C. Brachman, 2(5) VPi; Blacksburg/ VPI&SU Campus/
May 18, 1969/ coll. A. D. Ascoli/ 1(2) VPI; Blacksburg/ VPI&SU Campus, near
Seitz Hall/ Jul. 22/ 1974, coll. ABH, 2(7) VPI; Blacksburg/ VPI&SU Campus,
Mar. 6, 1975/ 2(4) VPI; Craig Co./ Broad Run/ Jun. 24/ 1974/ coll. CHR/ 1(1)
AU; Leesburg, May 20, 1947/ coll. F. Marr/ 5(12) USNM; Skyline, Oct. 20, 1958,
coll. MK, 2(4) VPI; Skyline/ Haze! Overlook, Jul. 29, 1958, coll. MK, 2(6) VPI;
Virginia Beach, Seashore State Pk., Mar. 19, 1969/ coifs. MLW and JOH, 2(7)
VPI; Virginia Beach, Seashore State Pk./ Sep. 25, 1976, colls. MMK, 1(3) VPI;
Winchester/ Oct. 25/ 1921/ 2(4) VPI; Wl, Madison/ Apr. 4/ 1965/ 2(17), USNM.

Remarks. The first instars of Allokermes gaUiformis cannot be differen-
tiated from K. ariionensis (King 1903a), A. aust’sni Ehrhorn (1899b), K. bogue’i
(Cockerell 1897b)/ A. cueroens’is (Cockerell in King 1900b), K. ehrhorn’i
(Cockerell manuscript species), K. emoryi (Ferris 1955b)/ A. essig’i (King
1913a), K. fuscata (King manuscript species)/ A. king! (Cockerel! 1898c)/ K.
mirabilis (King 1914b)/ K. nfger (King manuscript species), K. nigropunctatus
(Ehrhorn and Cockerel in Ehrhorn 1898)/ A. nival is (King and Cockerell in
Cockereil 1898a)/ K. occidentalis (King 1913b)/ K. perryi (King 1900b), K.
pettiti (Ehrhorn 1899a)/ A. rattani (Ehrhorn 1906), K. sassceri (King 1914c)/
K. trinotatus (Bogue 1900) and K. wafdenf (King 1914d).

The original description contained no information on the first instars. The
description by Hamon et al. (1976), provided adequate morphological characters
for species recognition. Based on the present study, the authors have desig-
nated A. gaUiformis to represent a group of species containing A. branigani
A. giffettei and A. kosztarabi. These four species have 2 rows of trilocular
pores on the venter and relatively small, setaceous dorsal marginal setae.
AUokermes gaUiformis can be distinguished by the following characters: 1) pair
of dorsal marginal setae on each abdominal segment; 2) setaceous dorsal marginal
setae 16-21 long; 3) 3 quinquelocular pores laterad of each anterior spiracle;
and 4) dorsal submedial setae on head, thorax and first abdominal segment similar
to those on rest of abdomen.

A. gaUiformis is widely distributed in the U.S. and occasionally is found
in Canada and Mexico. It infests chinquapin and many species of oaks.

AUokermes gaUiformis is a species which apparently exhibits host-induced
morphological variation. For example, in the samples studied there is variation
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in the morphology of the dorsal marginal setae. The shape ranged from slender
to thickened and from sharp to relatively blunt at the apex of the setae.
Therefore/ we were not able to consistently separate all the first instar specimens
from the paratype series of the species listed above. Earlier studies of these
species were based solely on the external morphology of the adult female. These
descriptions usually included an external morphological comparison of many of
the closely related species that was unclear/ overlapping/ and very generalized.
Some of these species were considered synonyms by us; however, in the slide-
mounted adult study (Bullington S- Kosztarab/ 1985), some of these species were
considered valid. Only additional studies on the adult males of the species in
question can satisfactorily clarify their status. It is expected that such studies
may reveal bonafide subspecific differences within the A. galliformis species
complex.

ALLOKERMES GALLIFORMIS (RILEY), SECOND INSTAR MALE

Plate 8

Kermes gaififormis Riley/ 1881: 482.

Material studied. On Quercus vefutina, VA, Blacksburg/ VPl&SU Campus/
near Chapel/ May 14-27/ 1975, coll. ABH/ 10(26)/ VPI.

Description. Body (fig. a) length 753 (649-830)/ width 355 (332-392).

Dorsum

Marginal setae (fig. b). Stout, spinelike setae/ ca. 48/ these 21 (18-26)
long/ 4 (3-5) wide.

Submedial setae (fig. c). In 2 longitudinal rows/ 11 pairs of similar slender
setaceous setae on head/ thorax and abdomen/ these 9 (7-12) long/ ca. 2 wide.

Quinquelocular pores. Absent except for simple pores.

Simple pores (fig. d). Randomly distributed over derm/ ca. 150; ca. 2 wide.

Tubular ducts (fig. e). Distributed throughout derm/ ca. 200-400, 19
(18-21) long.

Anal lobes. Sclerotized. One seta on inner margin of each lobe 17 (16-19)
long/ another at posterior end, 18 (16-19) long; apical seta 119 (75-135) long.

Venter

Antennae. Total length 154 (138-165). Scape 18 (13-21) long/ 40 (35-44)
wide. Segments 11 to VII: 17 (14-19)/ 36 (35-37)/ 23 (14-30)/ 16 (14-18), 17
(15-19), 29 (28-30) long respectively.
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Plate 8. Allokermes galliforinis (Riley), second instar male



Clypeolabral shield. Length 104 (83-123), width 88 (71-95).

Labium. Length 83 (70-91)/ width 76 (59-91).

Legs. See chart below.

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 32 (26-37) 41 (37-44) 44 (39-49)
Trochanter 42 (35-46) 45 (41-49) 43 (35-49)
Femur 94 (90-100) 95 (93-97) 96 (93-100)
Tibia 56 (51-60) 58 (55-60) 55 (53-58)
Tarsus 94 (90-97) 95 (91-97) 96 (93-100)
Claw 17 (14-21) 16 (14-19) 16 (14-19)

Entire !eg 334 (319-349) 350 (340-361) 351 (334-364)

Pores associated with spiracle (fig. f). Each anterior spiracle with 2-4
quinquelocular pores. Each posterior spiracle with 1 quinquelocular pore.

Quinquelocular pores on derm (fig. g). Along margin only, ca. 60.

Tubular ducts (fig. h). Less numerous than on dorsum/ ca. 200, about
the same shape and size as those on dorsum.

Bilocular pores (-fig. i). Located near the bases of the submarginai and
marginal setae/ ca. 15 along each margin.

Body setae (figs. j/k). In 8 longitudinal rows in abdomen and partly on
thorax and head: medial 42 (39-46) long/ ca. 2 wide (fig. j); submedial 15
(14-19) long, ca. 2 wide (fig. j); submarginai 8 (5-14) long/ ca. 2 wide (fig.
j); marginal, similar to dorsal marginals/ 15 (11-16) long, ca. 3 wide (fig. k).

Anal lobes and ring. Sclerotized. With 1 submedial seta on each lobe/ 23
(19-26) long. Ring oval/ ca. 28 long/ ca. 30 wide; anal ring setae 30 (28-33)
long.

Additional material studied. On Quercus emoryl, AZ/ Rock Creek Canyon/
Jul. 1940/ coil. GFF/ 1(1)/ UCD. On Q. wis/izenii, CA/ 2.5 mi. below Monticello

Dam/ Putah Creek/ Apr. 5/ 1968/ coll. JWB/ 2(5) JWB. On Quercus sp./ CA,
Sacramento Co./ American River, Carmichael/ May 21/ 1966/ coll. RFW/ 1(1)
RFW; VA, Blacksburg, VPI&SU Campus/ May 9/ 1975/ coll. ABH, 1(5) VPI.

Remarks. Hamon et af. (1976) described and illustrated the second instar
male. The first instars of A. gafliform’is were designated to represent a species
group. Second instar males differ from those in the K. conc’innulus group.
The dorsal marginal setae are shorter and spinelike and the quinquelocular pores
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are absent on the dorsum. Material was not available for other second instar
males in the A. galliformis group.

K. galliformis second instar males can be distinguished by the followin9
characters: 1) quinquelocular pores absent from the dorsum; 2) dorsal and
ventral marginal setae stout/ spinel ike; and 3) ca. 150 simple pores scattered
on dorsum.

ALLOKERMES GALLIFORMIS (RILEY)/ SECOND INSTAR FEMALE

Plate 9

Kermes galliformis RNey/ 1881: 482.

Material studied. On Quercus pafustris^ MO/ Sikeston/ May 4-July 6, 1976,
coll. LH/ 24(151)/ VPI.

Description. Body (fig. a) length 738 (604-966)/ width 361 (302-528).

Dorsum

Marginal setae (fig. b). Long/ spinelike, ca. 46, these 35 (18-49) long,
3 (2-4) wide.

Submedial setae (figs. c/d). In 2 longitudinal rows/ slender setaceous/
6-8 pairs restricted to head/ thorax/ and first few abdominal segments/ these
ca. 4 long/ ca. 1 wide; posteriormost pair on abdomen reduced to small rounded
setae (fig. d).

Simple pores (fig. e). In 8 longitudinal rows on abdomen/ randomly scat-
tered over thorax and head/ ca. 100.

Tubular ducts. Absent.

Anal lobes. Sclerotized. One seta on inner margin of each lobe/ 21 (16-26)
long/ another at posterior end/ 23 (18-26) long; apical seta 88 (76-106) long.

Venter

Antennae. Total length 109 (102-115). Scape 12 (9-14) long/ 25 (23-28)
wide. Segments II to VI/ 14 (11-16)/ 33 (30-35)/ 13 (11-14), 12 (12-14)/ 25
(23-28) long respectively.

Clypeolabral shield. Length 93 (88-100) width 82 (74-89).

Labium. Length 70 (65-83)/ width 59 (47-65).
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Legs. See chart below.

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 32 (28-35) SS’TsO^si) 35 (32-39)
Trochanter 36 (33-42) 34 (30-39) 37 (32-42)
Femur 76 (74-79) 71 (64-79) 78 (74-81)
Tibia 37 (34-42) 39 (37-42) 39 (35-42)
Tarsus 67 (64-70) 69 (67-72) 74 (70-79)
Ctaw 15 (12-19) 15 (12-16) 15 (12-19)

Entire leg 264 (256-274) 261 (249-266) 276 (266-283)

Pores associated with spiracle (fig. f). Each anterior spiracle with 5-13
quinquelocular pores. Each posterior spiracle with or 2 quinquelocuiar pores.

Quinquelocular pores on derm (fig. g). In 3 longitudinal rows on abdomen/
ca. 16, also/ 1 or 2 pores associated with each coxal and antenna! base.

Tubular ducts (fig. h). Distributed in derm mainly along submargin and
coxal areas, ca. 80.

Bilocular pores. Absent.

Body setae (figs. i/j). In 8 longitudinal rows on abdomen and partly on
head and thorax: medial 8 (7-11) long/ ca. 2 wide (fig. i); submedial 7 (7-9)
long/ ca. 2 wide (fig. i); submarginal 4 (4-7) long/ ca. 2 wide (fig. i); marginal
row similar morphologically to dorsal marginals/ 12 (9-19) long/ 3 (2-4) wide (fig.
J).

Anal lobes and ring. Sclerotized. With 1 submedial seta on each lobe/ 14
(11-16) long. Ring oval/ 22 (21-23) long/ 23 (20-26) wide; anal ring setae 36
(30-39) long.

Additional material studied. On Chrysolepis sp./ CA, Loma Prieta Mt., near
San Jose/ coll. GFF/ 3(5) UCD. On Quercus agrifolia, CA, Sonoma Co./ Julupa
Valley/ Jul. 15/ 1906/ coll. OEB/ 1(1) USNM. On Q. borealis, MA, Lawrence/
off Rt. 114, Jun. 16-18/ 1976, coll. SWB/ 5(23) VPI; OH/ Columbus/ OHSU, Jul.
19, 1976/ colls/ MMK/ 4(20) VPI; VA/ Blacksburg/ VPI&SU Campus/ May 27/
1974/ coll. P. L./ 1(9) VPI; June 12, 1974, coll. ABH 1(4) VPI; May 28, 1976/
coll. SWB/ 1(2) VPI. On Q. dougfasii, CA/ Tulare Co., E of Orange Cove,
Sandcreek Rd./ Apr. 28/ 1964/ coll. HM/ 1(3) CDA. On Q. grisea, TX/ Big
Bend Natl. Pk./ Jun. 15/ 1976, colls. MMK, 1(1) VPI. On Q. tlicifofi’a, IN,
Chesterton, Indiana Dunes State Pk./ Jul. 10, 1979, coll. M. Rhoades/ 1(1) VPI.
On Q. kelloggii, CA, Yosemite Natl. Pk./ Curry Village, Jun. 30/ 1976, colls.
MMK, 2(6) VPI. On Q. nigra, AL, Auburn/ S Gay Sir./ Jun. 8, 1976, coils.
MLW and MK/ 1(1) VPI; VA, Virginia Beach/ Seashore State Pk./ May 10/ 1974,
coll. MK, 4(27) VPI. On Q. pafustris, NY, Brooklyn Botanical Garden, Jul.

162



Plate 9. Allokermes galliformis (Riley), second instar female



1921, coll. G. 1_. Griffith/ 1(2) USNM. On Q. steflata, TX/ Bryan, Apr. 6,
1918/ 1(2) UCD. On Q. vefutsna, IA/ Federal/ Sep. 7/ 1919, coll. RWD, 2(5)
UCD; MA, N Andover, Merrimack College Campus/ Jun. 15/ 1976/ coll. SWB,
5(34) VPI; Lawrence/ off Rt. 114, Jun. 16- 18, 1976/ coll. SWB/ 20(93) VP1;
VA/ VPI&SU Campus/ May 19-Jun. 5, 1975, coll. ABH, 9(64) VPI. On Q.
virginiana, PL, Ft. Desoto Pk./ Apr. 28/ 1977, coll. K. Hickman/ 3(3) FDA;
GA/ Emanue! Co./ Feb. 15, 1976, coll. RB/ 1(3) AU. On Q. wisffzenii, CA,
Putah Creek/ Apr. 5, 1968, coll. JWB, 1(3) JWB; Putah Creek, 2.5 mi. below
Monticello Dam, Apr. 5, 1968, coll. JWB, 1(3) JWB; Putah Creek, 7 mi. W of
Winters, May 17, 1968, coll- JWB, 1(2) JWB; Sacramento Co., American River,
Carmichael, Oct. 19, 1977, coll. RJG, 1(2) VPI; 1(2) JWB. On Quercus sp.,
AZ/ Oak Creek Canyon, Indian Gardens, Jun. 26, 1976, colls. MMK, 1(2) VPI;
7 mi. E of Superior, Sep. 1, 1969, colls. P. F. Mint and D. B. Carver, 1(1)
CDA; CA, Sacramento Co. American River, Carmichael, May 21 1966, coil.
RFW, 1(4) RFW; Siskiyou Co., Shasta Springs, May 20, 1976, 3(4) VPI; CO,
Manitou, coil. CPG, 2(4) USNM; CT, Portland, Aug. 12/ 1913/ coll. B. H.
Walden, 1(1) CAES; FL, Miami, Sep. 8, 1973, coll. CHR, 4(7) AU; Miami, Dec.
27, 1974, col!. CHR, 1(1) AU; MD, Beltsviile, May 25, 1976, coll. S. Nakahara,
1(1) USNM; PA, Philadelphia, Aug. 16, 1919, coll. L. Morse, 1(1) USNM; TX/
Cuero, May 21, 1976, coll. DRM, 3(5) USNM; VA, Biacksburg, VPI&SU Campus,
Price Hall parking lot. May 14, June 16, 1975, coil. ABH, 3(11) VPI.

Remarks. Hamon et ai. (1976) adequately described and illustrated the
second instar female for species recognition. A. galfiformis second instar females
can be distinguished from other Kermesidae spp. in North America by the fol-
lowing characters: 1) tubuiar ducts absent from dorsum; 2) 1 pair of dorsal
marginal setae on each abdominal segment; 3) with ca. 100 simple pores on dorsal
derm; 4) ventral quinquelocular pores on abdomen arranged in 3 definite rows;
and 5) each anterior spiracle with 5-13 quinquelocular pores.

ALLOKERMES GILLETTEl (COCKERELL), FIRST INSTAR

Plate 10

Kermes gif/ettei Cockerel!/ 1895b: 101.

Type material studied. Paralectotypes from Quercus undufata, CO/ Manitou/
coll. CPG, 3(18) USNM/ 1(5) UCD, 2(10) VPI.

Description. Body (fig. a) length 483 (438- 574), width 211 (196-242).

Dorsum

Marginal setae (fig. b). Thick, setaceous, ca. 46-50, these 15 (12-22)
long, ca. 2 wide,

Marginal setae on anal lobe (fig. c). Longer and thicker than other marginal
setae, 21 (16-25) long.
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Plate 10. AHokermes gilleffei (Cockerell), first instar



Submedial setae on head and thorax (fig. d). Slightly thicker than
abdominal submedial setae/ 4 pairs/ 10 (9-11) long, ca. 2 wide.

Submediai setae on abdomen (fig. e). Thin setaceous/ 7 pairs, 5 (4-7)
long, ca. 1 wide.

Simple pores (fig. f). In 4 longitudinal rows, ca. 42-48.

Derm (fig. g). Simple, membranous,

Intersegmentat membrane (fig. h). Apparent due to type of derm.

Anal lobes (figs. a,i). Sclerotized. One thick seta on inner margin of each
lobe/ 16 (14-19) long/ another at posterior end 19 (16-21) long; apical seta 166
(121-196) long.

Venter

Antennae (fig. j). Total length 103 (95-116). Scape 13 (12-16) long, 28
(26-33) wide. Segments II to VI: 15 (12-19), 24 (21-28), 12 (12-14), 13
(12-16), 26 (23-28), long respectively. Trilocular pore at scape base (fig. k).

Clypeolabral shield. Length 81 (77-88), width 63 (58-67).

Labium. Length 78 (72-91), width 54 (46-60).

Derm (fig. I). Membranous.

Legs (fig. m). See enlargement of tibia, tarsus and claw of metathoracic
leg. Four sensory pores on each trochanter (fig. n).

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 23 (21-26) 24 (21-26) 24 (21-28)
Trochanter 27 (23-33) 28 (26-33) 26 (25-30)
Femur 61 (53-65) 62 (51-67) 64 (53-70)
Tibia 36 (33-39) 39 (35-42) 40 (35-44)
Tarsus 55 (49-58) 59 (51-65) 64 (56-67)
Claw 18 (14-19) 19 (16-21) 20 (16-21)

Entire Leg 223 (204-237) 229 (206-246) 238 (216-251)

Pores associated with spiracle (fig. o). Each anterior spiracle with 4
quinquetocular pores, but sometimes with 3 pores. Each posterior spiracle with
1 quinquelocular pore.
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Bilocular pores (fig. p). Located near the bases of the marginal setae.
Seven 11 along each margin.

Submedial pores on derm (fig. q). In 2 submedial longitudinal rows. Four
pairs on head and thorax/ 5 pairs on abdomen, mostly triloculars.

Body setae (figs. r-v). In 8 longitudinal rows on abdomen and partly on
thorax: medial 11 (8-14) long, ca. 1 wide (fig. r); submedial 8 (7-10) long/
ca. 1 wide (fig. s); submarginal 5 (4-7) long/ ca. wide (fig. t); marginal 8
(6-9) long/ ca. 1 wide (fig. u). Posteriormost seta in marginal row thicker than
rest in row 9 (7-11) long (fig. v).

Anal lobes and ring (figs. a,i). Sclerotized. With 1 submedial seta on each
lobe/ 18 (14-25) long. Ring oval/ 14 (11-16) long/ 21 (19-23) wide; anaF ring
setae 36 (30-39) long; 1 pair of thick setae at the anterior margin of anal ring
16 (14-19) long.

Additional material studied. On Quercus alba, CO/ Manitou, 3(6)/ USNM.
On Quercus engelmannii, MEXICO, Amecameca/ coll. AK/ 3(13), USNM;
Amecameca/ May 25/ 1897/ coll, AK/ 9(55) USNM; 4(25) VPI/ 3(22) UCD. On
Q. gambelu, CO/ Manitou/ coll. TDAC/ 3(15)/ UCD/ 2(18) VPI/ 1(9) USNM.
On Quercus sp./ MEXICO/ Chivela/ Claxaca/ 1926/ coll. GFF/ 4(27) UCD; AZ/
Young/ Nov. 1/ 1935/ coll. NWC/ 2(6)/ USNM; CO/ Colorado Mts. foothills, Jul.
1909/ coll. E. Bethel/ 2(4) CSU; Colorado Springs/ Sep. 3/ 1919/ coll. J. H.
Pollock, 3(22) UCD; Manitou/ coll. TDAC/ 2(13) PANS; Manitou,. Apr. 13, 1904,
coll. TDAC/ 4(32) USNM; Manitou/ Oct. 10/ 1923, coll. Beetrel/ 4(6) UCD;
Palmer Lake/ 4(13) UCD; FL/ Gainesville/ Jan. 2.2/ 1964/ coll. JMA/ 1(3) VPI;
Jacksonville/ Jul. 5, 1881/ 2(4) USNM; Miami/ Dec. 27/ 1974/ coll. CHR/ 3(7),
AU 2(6) VPI; TX, Cuero/ May 21/ 1976/ coll. DRM/ 2(4)/ VPI; Davis Mts./ Mt.
Livermore/ Jul. ’1921/ coll. GFF/ 1(2)/ UCD.

Remarks. The first instars of A. gillette! cannot be distinguished from A.
grandis Cockerel! (1898d) and Lecanium tubuliferum Cockerell (1898b). A.
giffettei is closely allied with the A. gaUiformis group. All species in this group
have 2 rows of trilocular pores on the venter and relatively small/ setaceous
dorsal marginal setae.

A. giffettei can be distinguished by the following characters: 1) 1 pair of
dorsal marginal setae on each abdominal segment; 2) setaceous dorsal marginal
setae 9-22 long; 3) usually 4 quinquelocular pores laterad of each anterior
spiracle; 4) 4 -11 ventral bilocular pores along each body margin; and 5) usually
5 pairs of submedial trilocular pores on the abdominal venter.

This species is found on Quercus alba^ Q. engelmanni, Q. gambelii^ and
Q. undufata in Florida/ Colorado/ Texas and Mexico.
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ALLOKERMES GILLETTEI (COCKERELL), SECOND INSTAR FEMALE

Plate U

Kermes gillettei Cockerel!/ 1895b:101.

Type material studied. Paralectotypes from Quercus undufata, CO,
Manitou/ (no date mentioned), coll. CPG, 2(2) USNM.

Description. Body (fig. a) length 974 (921-1026), width 559 (513-604).

Dorsum

Marginal setae (fig. b). Thick/ slightly curved at middle/ ca. 48, these
49 (35-59) long/ ca. 7 wide.

Submedial setae (fig. c). In 2 longitudinal rows/ 8 pairs/ several other
pairs located medially to these rows/ ca. 5 long/ ca. 1 wide.

Simple pores (fig. d). One 5 distributed on derm.

Tubular ducts. Absent.

Anal lobes. Sclerotized. One seta on inner margin of each lobe ca. 28 long/
another at posterior end ca. 26 long; apical seta ca. 171 long.

Venter

Antennae. Total length 148 (144-153). Scape 15 (14-16) long/ 34 (33-35)
wide. Segments I! to VI: 20 (19-21), 51 (49-53)/ ca. 16/ 17 (16-19)/ 29 (28-31)
long, respectively.

Clypeolabral shield. Length ca. 148/ width 130 (106-153).

Labium. Length 109 (94-124)/ width 91 (77-106).

Legs. See chart below.

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothora~cic Metathoracic

Coxa 34 (33-35) 41 (35-46) 41 (35-46)
Trochanter 41 (39-42) 43 (42-44) 41 (37-44)
Femur 94 (93-95) ca. 93 93 (91-95)
Tibia 65 (63-67) 60 (58-63) 65 (63-67)
Tarsus 87 (86-89) 87 (86-88) 89 (88-91)
Claw 17 (14-21) 17 (14-21) ca. 21

Entire leg 337 (332-343) 341 (339-343) 349 (348-350)
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Plate II. Allokermes gilleffei (Cockerell), second instar female



Pores associated with spiracle (fig. e). Each anterior spiracle with 4
quinquelocular pores. Each posterior spiracle with 2 quinquelocular pores.

Quinquelocular pores on derm (fig. f). Ca. 34 on abdomen/ ca. 2-4 near
each coxal and antennal base.

Tubular ducts (fig. g). Distributed in derm/ mainly atong submargin and
coxal areas/ ca. 86.

Bilocular pores (fig. h). Located near the bases of the submarginal setae,
ca. 16-54.

Body setae (figs. i,j). in 8 longitudinal rows on abdomen and partly on
thorax and head: medial 33 (21-44) long (fig. i); submedial 16 (12-21) long (fig.
i); submarginal 12 (7-19) long (fig.. i); marginal 25 (19-33) long (fig. J). All
ca. 2 wide.

Anal lobes and ring. Sclerotized. With 1 submedial seta on each lobe/ 46
(44-49) long. Ring oval/ ca. 30 long, 43 (39-46) wide; anal ring setae 73 (70-77)
long.

Remarks. A. gi’llettei second instar females can be distinguished from other
Allokermes species by the following characters: 1) tubular ducts, absent from
dorsum; 2) 1 pair of dorsal marginal setae on each abdominal segment; 3) 1 5
simple pores on dorsal derm; and 4) ventral quinquelocular pores on abdomen
not arranged in definite rows,

ALLOKERMES KOSZTARAB1 (BAER), FIRST INSTAR

Plate 12

Kermes kositarabf Baer/ 1980:20.

Type material studied. Holotype and paratype series from Quercus nigra,
GA, Tifton, Nov. 22, 1899, colls. W. M. Scott and ALQ, 3(14) USNM, 3(10)
UGA/ 3(14) CSU, 2(7) UCD, 2(9) VPI, 1(3) BM.

Description. Body (fig. a) length 393 (347-531), width 166 (166-287).

Dorsum

Marginal setae (fig. b). Short and stout, ca. 44-48, these 12 (8-14) long,
3 (2-5) wide.

Marginal setae on anal lobe (fig. c). Longer and thicker than other marginal
setae, 14 (12-16) long.

Submedial setae on head and thorax (fig. d). Fusiform shaped setae on
abdominal segments, 4 pairs, 10 (8-12) long, ca. 2 wide.
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Plate 12. Allokermes koszfarabi (Baer), first instar



Submedial setae on abdomen (fig. e). First pair similar to those on head
and thorax, ca. 8 long/ ca. 2 wide. Six remaining pairs/ thin setaceous/ 5 (2-8)
long/ ca. 1 wide.

Simple pores (fig, f). In 4 longitudinal rows/ ca. 44-48.

Derm (fig.g). Simple/ membranous.

Intersegmental membrane (fig. h). Apparent due to type of derm.

Anal lobes (figs. a,i). Scterotized. One thick seta on inner margin of each
lobe/ ca. 12 long, another at posterior end/ 14 (12-16) long; apical seta 136
(84-151) long.

Venter

Antennae (fig. j). Total length 86 (74-88). Scape 12 (9-14) long, 23
(21-23) wide. Segments 11 to VI: 14 (11-14), 19 (16-21), 9 (7-12)/ 12 (7-12)/
21 (19-23) long respectively. Trilocular pore at scape base (fig. k).

Clypeolabral shield. Length 67 (60-74), width 51 (49- 63).

Labium. Length 53 (49-65), width 39 (35-44).

Derm (fig. I). Membranous.

Legs (fig. m). See enlargement of tibia, tarsus and claw of metathoracic
leg. Four sensory pores on each trochanter (fig. n).

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 19 (19-23) 21 (19-23) 23 (19-23)
Trochanter 26 (23-28) 23 (21-26) 26 (23-26)
Femur 51 (46-51) 46 (46-51) 51 (49-53)
Tibia 28 (26-30) 28 (23-30) 30 (28-35)
Tarsus 44 (42-49) 46 (44-51) 51 (44-51)
Claw 14 (12-16) 14 (12-16) 16 (12-19)

Entire leg 181 (179-188) 179 (174-197) 197 (179-202)

Pores associated with spiracle (fig. o). Each anterior spiracle with 3
quinquelocular pores. Each posterior spiracle with 1 quinquelocular pore.

Bilocular pores (fig. p). Located near the bases of the marginal setae.
Usually associated with the anterior setae. Two or 3 along each margin.

Submedial pores on derm (fig. q). In 2 submedial longitudinal rows. Four
pairs on head and thorax, 5 pairs on abdomen, mostly triloculars.
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Body setae (figs. r-v). In 8 longitudinal rows on abdomen and partly on
thorax: medial 7 (5-10) long, ca. wide (fig. r); submedial 5 (5-8) long/ ca.

wide (fig. s); submarginal 4 (3-5) long/ 1 (1-2) wide (fig. t); 5 (5-7) long/
1 (1-2) wide (fig. u). Posteriormost seta in marginal row thicker than rest in
row 9 (7-12) long (fig. v).

Anal lobes and ring (figs. a,i). Sclerotized. With 1 submedial seta on each
lobe/ 9 (7-12) long. Ring oval, 19 (9-19) long, 19 (16-19) wide; anal ring setae
23 (23-33) long; pair of thick setae at the anterior margin of anal ring 9 (9-12)
long.

Additional material studied. On Q. faurifolia, AL/ Auburn/ Gay Str./ Gay
Manor/ Jun. 8/ 1976/ colls. MLW and MK/ 2(3) VP1; FL/ Marion Co./ Heagy
Burry Pk./ Sep. 17/ 1976/ colls. CHR and L. R. Ray/ 2(7) VP1. On Q.
myrtifofia, FL/ Carabelle/ Nov. 2/ 1929/ 1(3)/ USNM. On Quercus sp./ FL,
Bradenton/ Jun. 28/ 1917/ coll. F- Poos/ Jr./ 1(3) USNM; Fort Pierce/ Jul. 27/
1917, coll. F. F. Bibby/ 2(4) USNM; Levy Co., Rt. 24/ Aug. 4/ 1977/ colls.
SWB and F. L. Carle, 4(12) VP1; LA, New Orleans/ Spanish Ft./ Mar. 9/ 1919/
colls. HFD and ERS/ 1(2) USNM; SC/ Charleston/ Magnolia Cemetery/ Jul. 10/
1923/ colls. ERS and Rogers/ 1(1) USNM.

Remarks. This species is closely allied to the K. gaUfformis group. All
species included in this group have relatively short setaceous dorsal marginal
setae and trilocular pores on the venter.

A. kositarab! can be distinguished by: 1) 1 pair of dorsal marginal setae
on each abdominal segment; 2) setaceous dorsal marginal setae 8-14 long; 3) 3
quinquelocular pores laterad of each anterior spiracle; 4) 2 3 bilocular pores
along each body margin; and 5) dorsal submedial setae on head/ thorax and first
abdominal segment thicker than those on rest of abdomen.

This species is found on Quercus laurifoffa^ Q. myrtifolia and Q. nigra in
Alabama/ Florida/ Georgia/ Louisiana and South Carolina.

According to the study by Bullington and Kosztarab (1985) on adult fe-
males/ A. kosztarabi cannot be distinguished. However/ through first in star
morphology/ A. kosztarabi was determined to be a valid new species.

KERMES COCKERELLI EHRHORN/ FIRST INSTAR

Plate 13

Kermes cockerelli Ehrhorn/ 1898:185.

Type material studied. Paralectotypes from Quercus lobata, CA/ Mountain
View/ (no date or collector mentioned)/ 8(48) USNM; 4(22) VP1; 3(16) UCD.

Description. Body (fig. a) length 530 (438-589) width 233 (196-257).
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Dorsum

Marginal setae (fig. b). Long, thick, setaceous, ca. 40-48, these 25
(19-37) long, 4 (2-7) wide.

Marginal setae on anal lobe (fig. c). Longer and thicker than other mar-
ginal setae, 35 (26-46) long.

Submedial setae on head and thorax (fig. d). Thick/ setaceous/ on head/
pro- and mesothorax, similar to dorsal marginal setae, 3 pairs, 22 (19-26) long,
2 (1-3) wide. Metathoracic setae thin, setaceous, similar to submedial setae on
abdomen/ 1 pair, 11 (10-13) long.

Submedial setae on abdomen (fig. e). Thin/ setaceous/ 7 pairs/ 9 (5-12)
long/ ca. 1 wide.

Simpie pores (fig. f). In 4 longitudinal rows, ca. 44-50.

Derm (fig. g). Simple, membranous.

Intersegmental membrane (fig. h). Apparent due to type of derm.

Anal lobes (figs. a,i). Sclerotized. One thick seta on inner margin of each
lobe, 29 (23-31) long/ another at posterior end, 30 (26-42) long/ apical seta 146
(76-211) long.

Venter

Antennae (fig. j). Total length 111 (103-117). Scape 18 (14-23) long and
30 (28-33) wide. Segments 11 to VI; 16 (14-19), 25 (23-28), 12 (9-14), 12
(12-14), 25 (23-33) long respectively. Trilocular pore at sca’pe base (fig. k).

Clypeolabral shield. Length 90 (81-97), width 70 (63-81).

Labium. Length 86 (79-97) width 53 (46-60).

Derm (fig. 1). Membranous.

Legs (fig. m). See enlargement of tibia/ tarsus and cfaw of metathoracic
leg. Four sensory pores on each trochanter (fig. n).
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Plate 13. Kermes cockerelli Ehrhorn, first instar



Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 25 (21-28) 25 (23-28) 25 (23-28)
Trochanter 33 (30-35) 28 (23-30) 29 (26-33)
Femur 66 (58-72) 65 (56-74) 68 (60-72)
Tibia 36 (33-39) 38 (30-42) 40 (28-46)
Tarsus 52 (51-56) 56 (51-65) 62 (56-65)
Claw 20 (16-21) 21 (16-23) 22 (21-23)

Entire leg 226 (206-234) 235 (207-253) 246 (218-260)

Pores associated with spiracle (fig. o). Each anterior and posterior spiracle
with quinquelocular pore.

Bilocular pores (fig. p). Located near the bases of the marginal setae/
usually associated with the 5 anteriormost setae. Usually 2-3 along each margin.

Submedial pores on derm (fig. q). In 2 submedial longitudinal rows. Four
pairs on head and thorax; mostly 5 pairs on abdomen/ usually quinquelocular
pores but sometimes triloculars.

Body setae (figs. r-v). In 8 longitudinal rows on abdomen and thorax:
medial 18 (12-30) long/ ca. 1 wide (fig. r); submedial 14 (12-35) long, ca. 1
wide [fig. s); submarginal 8 (7-9) long/ ca. wide (fig. t); marginal 13 (7-28)
long/ ca. wide (fig. u). Posteriormost seta in marginal row thicker than the
rest in the row 22 (16-26) long (fig. v).

Anal lobes and ring (figs. a,i). Sclerotized. With submedial seta on each
lobe/ 39 (19-53) long. Ring oval, 15 (12-17) long/ 24 (23-26) wide; anaf ring
setae 28 (19-44) long; 1 pair of thick setae at the anterior margin of anal ring/
each 22 (16-28) long.

Additional material studied. On Quercus cbrysolepis^ CA, Mammoth Lakes/
Jun. 29/ 1976, coll. MK/ 1(2) VPI. On Q. douglasi’i, Tulare Co./ E Orange
Cove/ Apr. 28/ 1964, coll. HM/ 2(8) CDA, 1(4) USNM, 1(4) VPI. On Q. durata,
Napa Co., Mt. St. Helena/ Oct. 12/ 1967/ coll. JWB, 1(3) JWB/ 1(3) VPI. On
Q. garryana, OR, Jackson Co., 9.2 mi. E of Ashlan’d/ Jun. 1~5/ 1977/ coll. R.
L. Penrose/ 2(3) VPI. On Q. kefloggii, CA/ Yolo/ 1910, 1(2) AMNH. On Q.
fobata, CA/ near Escaion, Sep. 19, 1967/ coll. JWB, 1(3) JWB; Sacramento Co.
American River/ "Governors Mansion," Oct. 19, 1977, coll. RJG/ 1(1) VPI/ 1(1)
CDA; Stanford University, Apr. 1914, coll. OFF/ 2(8) UCD and Oct. 28, 1914/
coll. A. F. Swain, 3(5) USNM; Walnut Creek, Aug. 20, 1911, coll. (JCB), 1(10)
UCD/ "1(11) USNM, 1(11) VPI. On Quercus sp./ CA, Trinity Natl. Forest/ Feb.
25/ 1918/ coll. R. Headley, 2(7) USNM.

Remarks. The original description included no useful information on the
first instar. However, Ferris (1920) redescribed and illustrated the first instar
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and mentioned it as having 2 or 3 large setae on the cephalothorax. This
character is important in species recognition. Kermes cockereffi is closely allied
with species in the Kermes concinnulus group. All species in this group have
relatively long setaceous or parallel-sided setae and quinqueiocular pores in rows
on the venter.

Kermes cockerel!! can be distinguished by the following characters: 1) 1
pair of dorsal marginal setae on each abdominal segment; 2) setaceous dorsal
marginal setae 19-48 long; 3) dorsal submedial setae on head, pro- and
mesothorax thickened and similar to the dorsal marginal setae; and 4) 1
quinqueiocular pore laterad of each anterior spiracle.

Kermes cockerel!! is found in California and Oregon on Quercus douglasis,
Q. durata. Q. garryana. Q. keISoggi! and Q. lobata.

Buflington and Kosztarab (1980) do not recognize K. cockereffi as a valid
species on the basis of the adult female. They synonymize K. cockerel!! with
K. rimarum. However/ through the first instars, both species are valid because
of paralectotypes used in both descriptions.

KERMES COCKERELLI EHRHORN, SECOND INSTAR MALE

Plate 14

Kermes cockerel!! Ehrhorn, 1898:185.

Material studied. On Quercus douglas’i’i, CA/ 3 mi. E of Monticello Dam/
Putah Creek/ Dec. 6/ 1967/ coll. JWB/ 1(3) JWB. Quercus fobata, CA/ Seursville
Lake, Mar. 4, 1937, 1(1) UCD.

Description. Body (fig. a) length 1351 (1117-1827), width 532 (438-604).

Dorsum

Marginal setae (fig. b). Very thin/ setaceous/ ca. 52, these 46 (30-59)
long/ ca. 2 wide.

Submedial setae (fig. c). In 4 longitudinal rows/ 3-4 pairs in medial row/
11 pairs in submedial row/ these 28 (18-41) long/ ca. 2 wide.

Quinqueiocular pores (fig. d). Scattered over derm, ca. 100.

Simple pores. Absent.

Tubular ducts (fig. e). Distributed throughout derm/ ca. 200-250/ 20
(19-21) long.

Anal lobes. Sclerotized. One seta on inner margin of each lobe, 25 (21-28)
long/ another at posterior end, 23 (21-28) long; apical seta 144 (106-166) long.
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Venter

Antennae. Total length 175 (166-186). Scape 21 (18-26) long, 46 (42-51)
wide. Segments II to VI 1: 18 (16-19) 36 (35- 37) 28 (26-30), 20 (18-23),
21 (18-26), 32 (30-35) tong respectively.

Ciypeolabral shield. Length 124 (118-130) width ca. 123.

Labium. Length 85 (77-94), width 75 (71-77).

Legs. See chart below.

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 41 (30-47) 49 (41-53) 49 (47-51)
Trochanter 48 (46-51) 43 (35-47) 49 (47-53)
Femur 89 (86-94) 85 (81-89) 91 (88-94)
Tibia 59 (58-60) 68 (65-71) 69 (65-71)
Tarsus 86 (82-89) 88 (82-94) 93 (88-97)
Claw 22 (14-26) 21 (14-23) 22 (14-26)

Entire Leg 344 (341-350) 354 (328-371) 372 (363-385)

Pores associated with spiracle (fig. f). Each anterior and posterior spiracle
with 4-6 quinquelocular pores.

Quinquelocular pores on derm (fig. g). Scattered over derm.

Tubular ducts (fig. h). Less numerous than on dorsum/ ca. 125, about
the same size and shape as those on dorsum.

Bilocular pores (fig. i). Located near the bases of the submarginal and
marginal setae/ about 15 along each margin.

Body setae (figs. J,k). In 8 longitudinal rows on abdomen and partly on
head and thorax: medial 63 (51-77) long/ ca. 2 wide (fig. j); submedial 39
(35-46) long/ ca. 2 wide (fig. j); submarginal 21 (14-26) long, ca. 2 wide (fig.
j); marginals, similar to dorsal marginals, 44 (37-51) long/ ca. 3 wide (fig.
k).

Anal lobes and ring. Sclerotized. With 1 submedial seta on each lobe, 48
(30-65) long. Ring oval/ 31 (28-35) long/ 35 (33-37) wide; anal ring setae 41
(26-53) long.

Remarks. The first instars of Kermes cockerelli were placed in the K.
concinnulus group. Also/ the second instar males were found to be
morphotogically similar to other second instar males of different species in the
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Plate 14. Kermes cockerelli Ehrhorn, second instar male



Kermes concinnufus group. All species in this group have long/ thin dorsal
marginal setae and quinquelocular pores on the dorsum.

Kermes cockerel!! second instar males can be distinguished by the following
characters: 1) quinquelocular pores scattered over entire dorsal and ventral
derm; 2) dorsal and ventral marginal setae thin/ setaceous; 3) without simple
pores on dorsum; and 4) dorsal marginal setae 30-59 long.

KERMES COCKERELL1 EHRHORN, SECOND INSTAR FEMALE

Plate 15

Kermes cockerelfi Ehrhorn/ 1898:185.

Material studied. On Quercus (obata CA/ Stanford University/ Mar. I/
1918, coll. GFF, 3(3) UCD/ 1(1) USNM/ 1(1) VP1.

Description. Body (fig. a) length 1505 (1419-1640)/ width 717 (604-830).

Dorsum

Marginal setae (fig. b). Thick/ slightly curved at middle/ 2 pairs on each
abdominal segment/ ca, 68/ these 63 (58-71) long/ ca. 4 wide.

Submedial setae (figs. c/d). In 2 longitudinal rows/ usually head/ pro-
and mesothoracic regions with pair of setae each which are similar
morphologically to marginal setae 45 (44- 47) long/ ca. 4 wide (fig. c)/ 7 other
pairs on metathorax and abdomen short/ ca. 5 long/ ca- 1 wide (fig. d), several
other pairs located medially to these rows/ ca- 5 long.

Simple pores (fig. e). One 5 distributed on derm, sometimes absent.

Tubular ducts. Absent.

Anal lobes. Sclerotized. One seta on inner margin of each lobe/ 33 (30-35)
long, another at posterior end 26 (23-30) long; apical seta 170 (151-181) long.

Venter

Antennae. Total length 172 (166-177). Scape ca. 24 long/ 43 (40-46) wide.
Segments II to VI: 21 (18-24)/ 50 (48-53)/ ca. 24, ca. 24/ 30 (29-33) long
respectively.

Clypeolabral shield. Length 138 (123-147), width 112 (106-118).

Labium. Length 118 (112-123L width 85 (83-89).
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Plate 15. Kermes cockerelli Enrhorn. second instar female



Legs. See chart below.

Leg Segments
and Claw

Coxa
Trochanter
Femur
Tibia
Tarsus
Claw

Entire leg

Lengths
Prothoracic

50 (48-53)
46 (44-49)
95 (93-97)
64 (62-67)
86 (83-91)
20 (18-24)

362 (359-366)

Lengths
Mesothoracic

51 (49-53)
45 (41-49)
98 (95-100)
64 (62-67)
94 (93-95)
21 (17-24)

373 (365-378)

Lengths
Metathoracic

52 (48-53)
45 (41-49)
98 (95-100)
70 (67-72)
96 (95-100)
21 (17-24)

381 (375-384)

Pores associated with spiracle (fig. f). Each anterior spiracle with 3 4
quinquefocular pores. Each posterior spiracle with 2 quinquelocular pores.

Quinquefocular pores on derm (fig. g). In 5 longitudinal rows on abdomen,
ca. 25; also ca. 35 near coxal and antennai scape bases.

Tubular ducts (fig. h) Mainly along submargin and coxal areas/ ca. 120.

Bilocular pores (fig. l). Located near the bases of the submarginal setae,
ca. 5 10.

Body setae (figs. j,k). In 8 longitudinal rows on abdomen and partly on
thorax and head: medial 56 (47-65) long/ ca. 2 wide (fig. j); submedial 25
(23-30) long/ ca. 2 wide (fig. j); submarginal 5 (4-7) long/ ca. 1 wide (fig.
j); marginal, similar morphologically to dorsal marginal setae 13 (12-14) long/
ca. 2 wide (fig. k).

Ana) lobes and ring. Sclerotized. With 1 submedial seta on each lobe, 54
(49-58) long. Ring oval 31 (30-33) long/ ca. 41 wide; anal ring setae 64 (58-67)
long.

Additional material studied. On Quercus dougtcisn, CA, Putah Creek, 3
mi. E Monticello Dam/ Dec. 6, 1967/ coll. JWB/ 2(3), JWB. On Q. garryana^

OR, Jackson Co./ 9.2 mi. NE Ashland/ Apr. 26/ 1977/ coll. RLP, 1(4), Jackson
Co./ 1 mi. NE Central Point/ Apr. 26/ 1977/ coll. RLP/ 2(3) VPl. On Quercus
sp./ CA, Danville, Mar. 28/ 1958, colls. Seeley and Danielson, 1(1) CDA; San
Mateo/ 1(1) UCD.

Remarks. Ferris (1920) illustrated and briefly described the second instar
female. The description lacked the important morphological characters needed
for species recognition.

Kermes cockerel fi second
lowing characters: 1) tubular
with quinquelocular pores but

instar females can
ducts absent from
absent along body
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marginal setae on each abdominal segment; 4) with few or no simple pores on
dorsal derm; 5) dorsal submedial setae on head/ pro- and mesothorax thickened
and similar to dorsal marginal setae; and 6) ventral seta on inner margin of anal
lobe 49-58 long.

KERMES CONCINNULUS COCKERELL/ FIRST INSTAR

Plate 16

Kermes concinnufus Cockerel!/ in Bogue 1898; 172.

Type material studied. Paralectotypes from Quercus macrocarpa, KS,
Manhattan/ (no date mentioned)/ coll. JBN/ 1(1), USNM/ 1(1) VPI.

Description. Body (fig. a) length 521 (438- 604)/ width 227 (211-242).

Dorsum

Marginal setae (fig. b). Long/ thick/ setaceous/ ca. 42-48/ these 27
(26-28) long/ 3 (2-4) wide.

Marginal setae on anal lobe (fig. c). Longer and thicker than other marginal
setae/ ca. 33 long..

Submedial setae on head and thorax (fig. d). Thin, setaceous/ similar to
abdominal submedial setae/ 4 pairs/ 10 (9-12) long/ ca. 1 wide.

Submedial setae on abdomen (fig. e). Thin/ setaceous/ 7 pairs/ 8 (6-10)
long/ ca. 1 wide.

Simple pores (fig. f). In 4 longitudinal rows/ ca. 40-46.

Derm (fig. g). Simple/ membranous.

Intersegmental membrane (fig. h). Apparent due to type of derm.

Anal lobes (figs. a/i). Sclerotized. One thick seta on inner margin of each
lobe/ 31 (30-33) long; another at posterior end/ 34 (33-35) long; apical seta ca.
166 long.

Venter

Antennae (fig. j). Total length 107 (104-109). Scape 20 (19-21) long/ ca.

26 wide. Segments II to VI: 17 (16-19)/ 24 (23-26)/ 10 (9-12)/ ca. 12/ ca.
23/ long respectively. Trilocular pore at scape base (fig. k).

Clypeolabral shield. Length 91 (88-93), width 68 (65-72).

Labium. Length 63 (60-65)/ width 44 (42-46).
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Derm (fig. I). Membranous.

Legs (fig. m). See enlargement of tibia/ tarsus and claw of metathoracic
leg. Four sensory pores on each trochanter (fig. n).

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa caT^S 23 (21-26) 20 (19-21)
Trochanter 28 (26-30) ca. 26 27 (26-28)
Femur 60 (58-63) ca. 58 60 (58-63)
Tibia 30 (28-33) ca. 33 34 (33-35)
Tarsus 45 (44-46) ca. 49 ca. 51
Claw 20 (19-21) ca. 19 ca. 21

Entire leg 207 (202-211) ca. 205 212 (211-213)

Pores associated with spiracle (fig. o). Anterior spiracle/ mostly with
quinquelocular pores, occasionally a 7- locular pore/ usually 3 associated with
each spiracle. Each posterior spiracle with 1 pore, usually quinquelocular but
sometimes 7-locular.

Bilocular pores (fig. p). Located near the bases of the submarginal and
marginal setae. Usually associated with the anterior setae. Between 4-7 along
each margin.

Submedial pores on derm (fig. q). In 2 submedial longitudinal rows. Four
pairs on head and thorax, 5 pairs on abdomen, usually quinquelocular pores,
sometimes triloculars,

Body setae (figs. r-v). In 8 longitudinal rows on abdomen and partly on
thorax: medial 15 (14-16) long/ ca. 1 wide (fig. r); submedial 8 (7-9) long,
ca. 1 wide (fig. s); submarginal 9 (7-12) long, ca. 1 wide, (fig. t); marginal
15 (7-23) long, ca. 1 wide (fig. u). Posteriormost seta in marginal row thicker
than rest in the row, 21 (19-23) long (fig. v).

Anal lobes and ring (figs. a/i). Sclerotized. With 1 submedial seta on each
lobe, 24 (23-26) long. Ring oval, 12 (9-14) long, ca. 23 wide; anal ring setae
ca. 24 (23-26) long; 1 pair of thick setae at the anterior margin of ana! ring,
each ca. 12 (11-13) long.

Additional material studied. On Quercus alba, AL, Madison Co., Huntsville,
Jun. 7, 1975, coll. CHR, 2(6) AU; IN, Vincennes, Jul. 13, 1913, coll. HFD,
1(1) USNM; MA, Lawrence, Sep. 9, 1899, 2(10) AMNH; MD, Hagerstown/
Greenhill Gardens, Jun. 7, 1972, coll. MLW, 2(6) AU; PA, Trappe/ Jun. 12,
1946, coll. G. B. Sleesman, 2(6) USNM; VA, Montgomery Co., Becky Thompson’s
Riding Academy, Jun. 20, 1975, colls. RGB and ABH, 6(38) VPI;
Christiansburg, May 22, 1963, colls. D. Carl and J. Holcomb, 2(6) VPI. On
Q. borealis, MA, Lawrence, Sep. 9, 1899, 2(13) AMNH; Lawrence, coll. GBK,
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Plate 16. Kermes concinnulus Cockerell, first instar



2(4) CAS. On Q. lyrata, AL, Auburn University, Comer Hall area, Jun. 8/ 1976,
colls. MLW and MK/ 2(5) AU. On Q, macrocarpa, OH, Plain City, Jul- 9, 1960,
coll. MK, 2(8) VPt. On Q. nfgra, OK, Stillwater, Jun. 23, 1897, coll. EEB,
1(1) USNM. On Q. pr’snus, OH, Columbus, coll. JGS, 2(9) AMNH; VA, Craig
Co., S. of Newcastle, Rt. 42, Overlook, Jun. 4, 1977, colls. MMK, 3(19) VP1.
On Q. steffata, GA, Experiment, Jun. 8/ 1976, colls. JOH, RB and MK, 2(5)
VP1. On Quercus sp., AL, Birmingham, May 12, 1925, coll. E. E. Ellis, 2(5)
USNM; AZ/ near Flagstaff/ Walnut Creek Canyon/ coll. EME/ 4(4) USNM; GA/
Atlanta, coll. W. M. Scott, 7(48) USNM/ 3(18) VPl, 2(12) UCD; IN, Noglesville/
May 22, 1916, coH. HM, 5(54) USNM/ 3(23) VP1, 1(7) UCD.

Remarks. The first instars of Kermes concinnulus Cockeretl cannot be dif-
ferentiated from Kermes anclrei (King 1900a) and K. cenferus (Ehrhorn 1899a).
The type descriptions of the latter two species contained no useful morphological
characters in species recognition. K. concinnulus is designated here to repre-
sent a group of species including K. cockerelli^ K. prinus, K. n’marum and K.
shastensis. All these species have relatively long or parallel sided dorsal mar-
ginal setae and quinquelocufar pores in rows on the venter.

Kermes concinnulus can be distinguished by the following characters: 1)
1 pair of dorsal marginal setae on each abdominal segment; 2) setaceous dorsal
marginal setae 19-48 long; 3) dorsal submedial setae on head, pro- and
mesothorax slender/ small and different from the dorsal marginal setae; 4) 3
pores laterad of each anterior spiracle; 5) 4 7 bilocular pores along each
ventral body margin; 6) terminal antenna! segment 21-25 long.

Kermes condnnulus is found in central and eastern U.S. on Quercus alba,
Q. boreal’is, Q. lyrata, Q. macrocarpa, Q. nigra, Q. prinus and Q. stelfata.

Bullington and Kosztarab (1985) were not able to separate K. concinnufus
adult females from other species/ and they included this species in the unplaced
species category because the specimens available to them were all distorted,
sclerotized, post- reproductive females. Based on the available parafectotypes
first and second instars, K. concinnulus appears to be a valid species.

KERMES CONCINNULUS COCKERELL, SECOND INSTAR MALE

Plate 17

Kermes concinnufus Cockerell, in Bogue 1898:172.

Material studied. On Quercus alba, VA, Montgomery Co., Radford, Dec.
12, 1970, coll. MK, 1(1), USNM.

Description. Body (fig. a) ca. 1148 long/ ca. 606 wide.
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Plate 17 Kermes concinnulus Cockerell, second instar male



Dorsum

Marginal setae (fig. b). Very long thin/ setaceous, ca. 52, these ca. 83
long/ ca. 2 wide.

Submedial setae (fig. c). In 4 longitudinal rows/ 2-4 pairs in medial row,
11 pairs in submedial row/ these ca. 47 long/ ca. 2 wide.

Quinquelocular pores (fig. d). Scattered over derm, ca. 100.

Simple pores. Absent.

Tubular ducts (fig. e). Distributed throughout derm, ca. 150-225; ca.
22 long.

Anal lobes. Sclerotized. One seta on inner margin of each lobe, ca. 33
long, another at posterior end/ ca. 28 long; apical seta ca. 123 long.

Venter

Antennae. Total length ca. 135. Scape ca. 23 long, ca. 49 wide. Segments
II to Vll: ca. 19, 28, 12, 16, 14, 23 long respectively.

Clypeolabral shield. Length ca. 144, width ca. 116.

Labium. Length ca. 102, width ca. 90.

Legs. See chart below.

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa ca. 47 ca. 47 ca. 47
Trochanter ca. 53 ca. 47 ca. 47
Femur ca. 77 ca. 77 ca. 83
Tibia ca. 71 ca. 65 ca. 71
Tarsus ca. 65 ca. 70 ca. 71
Claw ca. 20 ca. 20 ca. 20

Entire leg ca. 333 ca. 326 ca. 339

Pores associated with spiracle (fig. f). Each anterior and posterior spiracle
with 5-7 quinquelocular pores.

Quinquelocular pores on derm (fig. g). Scattered over derm, ca. 100.

Tubular ducts (fig. h). Less numerous than on dorsum, ca. 100, about
the same size and shape as those on dorsum.
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Bilocular pores (fig. i) Located near the bases of the submarginal and
marginal setae/ ca. 15 along each margin.

Body setae (figs. J/k). In 8 longitudinal rows on abdomen and partly on
head and thorax: medial ca, 71 long (tig. j); submedial ca. 35 long (fig. j);
marginal ca. 20 long (fig. j); marginal ca. 70 long (fig- k). All ca. 2 wide.

Anal lobes and ring. Sclerotized. With submedia! seta on each lobe/
ca. 42 long. Ring oval/ ca. 21 long/ ca. 35 wide; anal ring setae ca. 30 long.

Remarks. The first instars of K. concinnufus were designated to represent
a group of species allied to K. cockerel/! K. prinus, K. rimarum and K.
shastensis. Existing second instar males are also similar in morphology. AH
have quinquelocular pores on their dorsum.

Kermes concinnufus second instar males can be distinguished by the fol-
lowing characters: 1) quinquelocular pores scattered over entire dorsal and
ventral derm; 2) dorsal and ventral marginal setae thin/ setaceous; 3) without
simple pores on the dorsum; 4) dorsal marginal setae 63-100 long; 5) antenna
ca. 135 long; and 6) anal ring setae ca. 30 long.

KERMES CONCINNULUS COCKERELL, SECOND INSTAR FEMALE

Plate 18

Kermes concinnufus Cockerell, in Bogue 1898:172.

Material studied. On Quercus prinus, CT, Portland/ Portia nd Country
Club/ Nov. 21/ 1975/ coils. M. McClure and K. Welch/ 2(8)/ CAES, 1(4) USNM/
1(5) VPI. On Q. steHata, VA/ Radford, Becky Thompson’s Riding Academy/
Jan. 13, 1976/ colls. RGB/ ABH and MK/ 1(1) VPI.

Description. Body (fig. a) length 941 (755-1223)/ width 434 (317-498).

Dorsum

Marginal setae (fig. b). Thickened/ 2 pairs on each abdominal segment/
ca. 68-72 total pairs/ these 35 (30-47) long, 6 (5-7) wide.

Submedial setae (fig. c). In 2 longitudinal rows, 11 pairs, reduced to small
rounded setae/ ca. 2 long/ ca. 1 wide.

Simple pores Cfig- d). Randomly distributed on derm/ ca. 100-150/ dia.
ca. 2.

Tubular ducts Absent.

Anal lobes. Sclerotized. One seta on inner margin of each lobe, 23 (18-29)
long, another at posterior end 22 (18-23) long; apical seta 123 (105-151) long.
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Venter

Antennae. Total length 157 (140-177). Scape 18 [16-24) long, 44 (40-53)
wide. Segments II to VI: 17 (16-19L 53 (47-71), 17 (16-19)/ 17 (16-19). 34
(28-37) long respectively.

Clypeotabral shield. Length 138 (120-166), width 123 (91-151).

Labium. Length 107 (91-123)/ width 81 (60-91).

Legs. See chart below-

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Methathoracic

Coxa 38 (33-44) 40 (33-44) 40 (33-47)
Trochanter 40 (39-44) 41 (39-44) 44 (41-46)
Femur 82 (74-88) 84 (76-88) 89 (85-93)
Tibia 59 (56-63) 58 (53-63) 62 (56-65)
Tarsus 77 (74-79) 83 (76-88) 94 (90-97)
Claw 16 (14-19) 16 (14-19) 16 (13-19)

Entire leg 312 (300-318) 323 (298-338) 345 (334-359)

Pores associated with spiracle (fig. e). Each anterior spiracle with 5
quinquelocular pores; each posterior spiracle with 1 quinquelocular pore.

Quinquelocular pores on derm (fig. f). Arranged in 7 longitudinal rows
on abdomen, ca. 35; also ca. 200 near coxal areas and along body margin and
submargin,

Tubular ducts (fig. g). Along submargin and near coxal areas/ ca. 70.

Bilocular pores (fig. h). Located near the bases of the submarginal setae/
ca. 12 along each margin.

Body setae (figs. i,j). In 6 longitudinal rows on abdomen and partly on
thorax: medial 29 (21-44) long, ca. 2 wide (fig. i); submedial 14 (12-16) long/
ca. 2 wide (fig. i); submarginal 9 (7-14) long, ca. 2 wide (fig. i). Several
marginal setae from mesothorax to head region/ ca. 8 pairs, similar
morphologically to dorsal marginal setae, 20 (18-24) long/ ca. 4 wide (fig. J).

Anal lobes and ring. Sclerotized. With submedial seta on each lobe, 51
(44-56) long. Ring oval 30 (23-37) long/ 35 (28-41) wide; anal ring setae 49
(41-56) long.

Remarks. Kermes concinnulus second instar females can be distinguished
by the following characters: 1) tubular ducts absent from dorsum; 2) abdominal
venter and ventral body margin with quinquelocular pores; 3) 2 pairs of dorsal
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s,
Plate 18 Kermes concinnulus CockerelI, second instar female



marginal setae on each abdominal segment; and 4) with 100-150 pores on dorsal
derm.

KERMES PRIMUS BAER & KOSZTARAB/ FIRST INSTAR

Plate 19

Kermes pnnus Baer Kosztarab/ 1981: 226.

Type material studied. Holotype and paratype series from twigs near bud
regions of Quercus pr’inus, WV, Pipestem State Park, June 27, 1978, coils. M./
M./ and E. Kosztarab and D. and M. Suhayda, 5(18) USNM, 4 (13)BM/ 4(16)
UCD/ 4(12) VPI.

Description. Body (fig. a). Oblong, widest at mesothorax. Length 550
(513-563), width 250 (225-263).

Dorsum

Marginal setae (fig. b). Long, thick, setaceous/ ca. 42-48, 26 (23-33)
long, 4 (3-4) wide. Each abdominal segment with 1 pair of dorsal marginal setae.

Marginal setae on anal lobe (fig. c). Longer and thicker than other mar-
ginal setae, 37 (28-39) long; 5 (4-5) wide.

Submedial setae on head and thorax (fig. d). Thick, setaceous, similar
to abdominal submedial setae, 4 pairs, 25 (15-26) long, 3 (3-4) wide.

Submedial setae on abdomen (fig. e). Thick, setaceous, 7 pairs, 22 (17-26)
long, ca. wide.

Simple pores (fig. f). Composed of sclerotized ring, opening into a
membranous duct/ arranged in 4 longitudinal rows, 34-46 pores.

Derm (fig. g). Simple, membranous.

Intersegmental membrane (fig. h). Apparent due to type of derm.

Anal lobes (figs. a,i). Sclerotized. One thick seta on inner margin of each
lobe, 32 (27-33) long. Another of posterior end, 36 (32-37) long; apical seta
166 (125-168) long.

Venter

Antennae (fig. j). Total length 101 (88-106). Scape 13 (12-15) long/ 37
(27-37) wide. Segments II to VI: 15 (15-19), 25 (23-25), 9 (9-12), 13 (12-14),
26 (24-28) long respectively. Trilocular pore at scape base (fig. k). Segment
with 3 slender setae. It with 2 slender setae and one sensory pore, tit with
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Plate 19. Kermes prinus Baer and Kosztarab, first instar



1 slender seta/ IV with 1 fleshy seta/ V with 4 slender setae and 1 fleshy seta
and VI with 4-5 slender setae and 3 fleshy setae.

Clypeolabral shield. Length 101 (97-110), width 71 (68-72). Looped stylets
extending to the first or second abdominal segments.

Labium. Triangular shaped/ composed of 3 distinct parts. The anterior
part with 2 pairs of setae/ the middle part with 1 pair of setae and the posterior
part with 4 pairs of setae. Length 81 (78-83), width 58 (48-62).

Derm (fig. I). Membranous.

Legs (fig. m). Sclerotized. Numerous, slender setaceous setae on each
segment. Sensory pore on lateral margin of each tarsus. See enlargement of
tibia, tarsus and claw of metathoracic leg (fig. m). Four sensory pores on each
trochanter (fig. n).

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 26 (24-30) 26 (23-27) 26 (22-27)
Trochanter 26 (24-29) 30 (24-30) 31 (26-32)
Femur 70 (64-70) 68 (58-70) 70 (64-71)
Tibia 37 (30-37) 35 (32-39) 39 (34-40)
Tarsus 52 (47-53) 54 (53-58) 57 (56-59)
Claw 19 (19-20) 23 (19-23) 23 (19-23)

Entire leg 230 (210-237) 236 (215-245) 243 (231-253)

Pores associated with spiracles (fig. o). Each anterior spiracle with 3
quinquelocular pores, occasionally a trilocular pore. Each posterior spiracle with
1 quinquelocular pore. Dia. ca. 4. Anterior spiracle 15 (13-16) long, 5 (4-6)
wide, atrium ca. 2 wide. Posterior spiracle 14 (13-17) long, 5 (5-8) wide/ atrium
ca. 2 wide.

Bilocular pores (fig. p). Located near the bases of the submarginal setae.
Usually associated with the anterior setae. Four to 7 along each margin.

Submedial pores on derm (fig. q). In 2 submedia! longitudinal rows. Four
pairs on head and thorax, 5 pairs on abdomen, usually quinqueloculars but
sometimes several triloculars in each row, dia. ca.4.

Body setae (figs. r-v). In 8 longitudinal rows on abdomen and partly on
thorax: medial 15 (9-19) long, ca. 1 wide (fig. r); submedia! 8 (7-10) long,
ca. 1 wide (fig. s); submarginal 9 (7-10) long/ ca. 1 wide (fig. t); marginal
15 (12-24) long, ca. 2 wide (fig. u). Posteriormost seta in marginal row thicker
than rest in the row 20 (18-26) long (fig. v). Other longer setaceous setae
near coxae and antenna) bases. One pair of setae similar morphologically to
dorsal marginal setae on anterior margin of head.
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Ana! lobes and ring (figs. a/i). Sclerotized. With 1 submedial seta on each
lobe 21 (13-23) long. Ring oval 12 (9-14) long/ ca. 20 wide, with 14-20 trans-
lucent cells and 6 anal ring setae ca. 19 long; pair of thick setae at the anterior
margin of anal ring 19 (16-23) long.

Remarks. Kermes prinus is closely allied to Kermes concinnufus Cockerell/
K. cockereffi Ehrhorn (1898), K. shastens’is Ehrhorn (1911) and K. rimarum
Ferris (1955b).

KERMES RIMARUM FERRIS, FIRST INSTAR

Plate 20

Kermes rimarum Ferns/ 1955b:202.

Type material studied. Paraiectotypes from Quercus "utahensss," NM, 30
mi. from Las Vegas/ Beulah/ Jul. 17, 1947/ coll. GFF/ 9(22) UCD, 4(7) VPI/
2(2) USNM.

Description. Body (fig. a) length 538 (438-649), width 270 (227-317).

Dorsum

Marginal setae (fig. b). Long, thick/ setaceous/ ca. 46-48, these 25
(19-35) long, 3 (2-5) wide.

Marginal setae on anal lobe (fig. c). Longer and thicker than other mar-
ginal setae/ 36 (27-42) long.

Submedial setae on head and thorax (fig. d). Thin setaceous/ similar to
abdominal submedial setae/ 4 pairs/ 12 (10-14) long, ca. 1 wide.

Submedial setae on abdomen (fig. e). Thin setaceous/ 7 pairs/ 9 (7-12)
long/ ca. 1 wide.

Simple pores (fig. f). In 4 longitudinal rows/ ca. 40-44.

Derm (fig. g). Simple/ membranous.

ntersegmental membrane (fig. h). Apparent 3ue to type of derm.

Anal lobes (figs. a,i). Sclerotized. One thick seta on inner margin of each
lobe 34 (30-37) long/ another at posterior end/ 35 (30-39) long; apical seta 136
(100-166) long.
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Venter

Antennae (fig. J). Total length 104 (107-121). Scape 17 (14-21) long, 29
(26-33) wide. Segments il to VI: 15 (14-16)/ 29 (26-33)/ 12 (9-16)/ 14 (12-16),
28 (26-30) long respectively. Trilocular pore at scape base (fig. k).

Clypeolabral shield. Length 102 (97-107), width 69 (63-74).

Labium. Length 78 (72-88) width 52 (42-70).

Derm (fig. I). Membranous.

Legs (fig. m). See enlargement of tibia/ tarsus and claw of metathoracic

leg. Four sensory pores on each trochanter (fig. n).

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 21 (19-23) 22 (21-23) 23 (18-28)
Trochanter 29 (28-35) 28 (23-33) 28 (26-33)
Femur 64 (60-67) 65 (63-67) 62 (67-72)
Tibia 35 (28-39) 35 (33-39) 37 (35-39)
Tarsus 53 (49-56) 57 (53-58) 61 (58-65)
Claw 18 (16-21) 20 (19-23) 21 (19-23)

Entire leg 221 (204-234) 223 (227-236) 237 (225-246)

Pores associated with spiracle (fig. o). Each anterior spiracle usually with
3 quinquelocular pores. Each posterior spiracle with quinquelocular pore.

Bilocular pores (fig. p). Located near the bases of the marginal and
submarginal setae. Between 8-10 along each margin.

Submedial pores on derm (fig. q). In 2 submedial longitudinal rows. Four
pairs on head and thorax/ 5 pairs on abdomen/ usually quinqueloculars/ some-

times trHoculars.

Body setae (figs. r-v). In 8 longitudinal rows on abdomen and partly on
thorax: medial 15 (9-30) long/ ca. wide (fig. r); submedial 10 (7-16) long/
ca. 1 wide (fig. s); submarginal 9 (5-12) long/ ca. 1 wide (fig. t); marginal
13 (6-30) long/ ca. 2 wide (fig. u). Posteriormost seta in marginal row thicker
than rest in the row/ 27 (21-33) long (fig. v).

Anal lobes and ring (figs. a/i). Sclerotized. With submedial seta on each
lobe, 33 (21-42) long. Ring oval/ 18 (13-20) long/ 26 (23-29) wide; ana! ring
setae 30 (26-33) long; pair of thick setae at the anterior margin of anal ring/
18 (14-26) long.
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Plate 20. Kermes rimarum Ferris. first instar



Additional material studied. On Quercus gambelii, NM/ San Miguel Co./ 9
mi. W of Sapello, Beulah/ Jun. 1, 1976, coll. WAl, 3(14) VPI (topotypes). On
Quercus sp./ CO, LaVeta Pass, Jul. 13/ 1947, coll. GFF/ 3(5) UCD.

Remarks. The original species description did not mention the first instar.
K. rimarum is closely allied to the K. concinnufus group. Species included in
this group have relatively long setaceous or parallel-sided dorsal marginal setae
and quinquelocuiar pores on the venter.

Kermes rimarum can be distinguished by the following characters: 1)
Presence of 1 dorsal marginal seta on each abdominal segment; 2) dorsal marginal
setae 19-48 long; 3) dorsal submedial setae on head/ pro- and mesothorax slen-
der/ small and different from the dorsal marginal setae; 4) 8-10 bilocular pores
along each ventral body margin; and 5) terminal antenna! segment 26-30 long.

K. rimarum is a bark-infesting species found in Colorado and New Mexico
on Quercus "utahensis".

KERMES RIMARUM FERRIS/ SECOND INSTAR MALE

Plate 21

Kermes rimarum Ferris, 1955b: 202.

Type material studied. Paratectotypes from Quercus "utahensis^" NM/ 30
mi. from Las Vegas/ Beulah/ Jui. 15/ 1947/ coll. GFF/ 10(23) UCD/ 5(8) VPI/
2(6) USNM.

Description. Body (fig. a) length 1259 (906-1464)/ width 664 (558-785).

Dorsum

Marginal setae (fig. b). Thin/ setaceous, ca. 52, these 79 (65-100) long/
ca. 2 wide.

Submedial setae (fig. c). In 4 longitudinal rows/ 3 pairs in medial row/
11 pairs in submedial row, these 35 (29-43) long, ca. 2 wide.

Quinquelocuiar pores (fig. d). Randomly scattered over derm/ ca. 100.

Simple pores. Absent.

Tubular ducts (fig. e). Distributed throughout derm/ ca. 225-300.

Anal lobes. Scterotized. One seta on inner margin of each lobe/ 31 (23-35)
long/ another at posterior end 23 (22-24) long; apical seta 153 (120-183) long.
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Plate 21. Kermes rimarum Ferns, second instar male



Venter

Antennae. Total length 188 (179-201). Scape 27 (23-30) long/ 41 (38-44)
wide. Segments II to Vlf: 21 (18-24), 42 (35-47), 29 (26-30), 16 (14-18), 18
(16-19), 25 (23-28) long respectively.

Clypeolabral shield. Length 140 (120-149), width 123 (106-136).

Labium. Length 110 (90-136), width 89 (76-106).

Legs. See chart below.

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 47 (44-51) 48 (45-52) 49 (44-53)
Trochanter 52 (48-56) 51 (49-53) 46 (44-48)
Femur 93 (88-97) 92 (88-95) 91 (89-96)
Tibia 78 (72-84) 78 (74-86) 79 (74-84)
Tarsus 89 (86-93) 90 (86-93) 92 (88-97)
Claw 22 (19-26) 21 (19-24) 20 (19-24)

Entire leg 381 (364-388) 386 (374-396) 391 (378-401)

Pores associated with spiracle (fig. f). Each anterior and posterior spiracle
with 5-7 quinquelocular pores.

Quinquelocutar pores on derm (fig. q). Randomly scattered over derm,
ca. 125.

Tubular ducts (fig. h). Less numerous than on dorsum, distributed
throughout the derm/ about the same size and shape as those on dorsum.

Bilocular pores (fig. i). Located near the bases of the submarginal and
marginal setae, ca. 15 along each margin.

Body setae (figs. J,k). In 8 longitudinal rows on abdomen and partly on
head and thorax: medial 66 (51-112) ca. 2 wide (fig. j); submedial 38 (35-41)
long, ca. 2 wide (fig. j); submarginal 28 (22-30) long, ca. 2 wide (fig. J);
marginals, similar to dorsal marginals, 48 (41-59) long, ca. 2 wide (fig. k).

Anal lobes and ring. Sclerotized. With submedial seta on each lobe, 42
(37-46) long. Ring oval, 31 (28-35) long, 35 (33-37) wide; anal ring setae 44
(38-47) long.

Remarks. Second instar males were found along with second instar females
and first instars in bark crevices.
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Based on first instar morphology/ Kermes rimarum was placed in the K.
concinnulus group/ which includes K. cockerel li, K. concinnulus and K.
shastensis. The second instar males of K. rimarum were also morphologically
similar to the included species (except K. shastensis where no male second in-
stars were available). Second instar mafes in this group have long/ thin dorsal
marginal setae and quinquelocular pores on the dorsum.

Kermes nmarum second instar males can be distinguished by the following
characters: 1) quinquelocular pores with small loculi/ these scattered over entire
dorsal and ventral derm; 2) dorsal and ventral marginal setae thin, setaceous;
3) simple pores on the dorsum absent; 4) dorsal marginal setae 63-100 long; 5)
antenna 179-202 long; and 6) anal ring setae 38-47 long.

KERMES RIMARUM FERRIS/ SECOND INSTAR FEMALE

Plate 22

Kermes rimarum Ferns/ 1955b: 202.

Type material studied. Paralectotypes from Quercus "utahensis," NM/ 30
mi. from Las Vegas, Beulah, Jul. 15/ 1947, coif. GFF/ 3(3) UCD, 2(3) VPI/ 1(1)
USNM.

Description. Body (fig. a) length 1223 (1087-1434)/ width 722 (453-906).

Dorsum

Marginal setae (fig. b). Thick/ straight/ 2 pairs on each abdominal seg-
ment, ca. 70/ these 62 (53-71) long, 8 (7-9) wide.

Submedial setae (fig. c). In 2 longitudinal rows/ 11 pairs/ 3 (2-5) long/
ca. 1 wide/ occasionally 1 pair located medially to those on thorax.

Simple pores. Absent.

Tubular ducts (fig. f). Few along submargin.

Anal lobes. Sclerotized. One seta on inner margin of each lobe/ 13 (12-14)
long/ another at posterior end 14 (12-15) long; apical seta 200 (181-226) long.

Venter

Antennae. Total length 185 (178-191). Scape 30 (27-33) long/ 40 (37-44)
wide. Segments II to Vf: 21 (19-24), 65 (62-70)/ 21 (18-24), 19 (18-21)/ 29
(26-33) long respectively.

Clypeolabral shield. Length 84 (59-147), width 61 (47-89).

Labium. Length 66 (53-118)/ width 50 (35-89).
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Legs. See chart below.

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 40 (33-47) 46 (42-53) 46 (42-53)
Trochanter 44 (41-47) 53 (49-56) 50 (47-53)
Femur 95 (88-104) 95 (88-102) 96 (83-107)
Tibia 69 (65-74) 65 (60-67) 61 (53-67)
Tarsus 93 (88-95) 93 (89-102) 104 (89-124)
Claw 22 (19-24) 21 (19-24) 22 (19-24)

Entire leg 361 (355-369) 374 (359-386) 370 (334-425)

Pores associated with spiracle (fig. d). Each anterior spiracle with 5 or
6 quinquelocufar pores. Each posterior spiracle with 3 quinquelocuiar pores.

Quinquelocular pores on derm (fig. e). In 5 longitudinal rows on abdomen,
also/ several near coxal and antenna! scape bases.

Tubular ducts (fig. f). Mainly along submargin and at coxal areas, ca.
100.

Bilocular pores (fig. g). Located near the bases of the submarginal setae,
ca. 7-10.

Body setae (figs. h/i). In 8 longitudinal rows on abdomen and partly on
thorax and head: medial 58 (41-77) long/ ca. 2 wide (fig. h); submedial 26
(18-35) long, ca. 2 wide (fig. h); submarginal 16 (12-24) long/ ca. 2 wide (fig.
h); marginal, similar morphologically to dorsal marginal setae, 35 (24-59) long,
7 (5-9) wide (fig. i).

Anal lobes and ring. Sclerotized. With 1 submedial seta on each lobe, 31
(30-33) tong. Ring oval/ 20 (19-21) long/ 19 (16-21) wide; anal ring setae 33
(30-35).

Remarks. K. rimarum second instar females can be distinguished by the
following characters: 1) tubular ducts absent from dorsum; 2) abdominal venter
with quinquelocuiar pores/ but absent along body margin; 3) 2 pairs of dorsal
marginal setae on each abdominal segment; 4) with few or no simple pores on
dorsal derm; 5) dorsal submedial setae on head, pro- and mesothorax reduced
to small slender setae and these not similar to dorsal marginal setae; and 6)
ventral seta on inner margin of anal lobe 30-33 long.
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Plate 22. Kermes rimarum Ferns, second instar female



KERMES SHASTENSIS EHRHORN/ FIRST INSTAR

Plate 23

Kermes shastens’is Ehrhorn/ 1911: 275.

Type material studied. Topotypes on Quercus cbrysolepis, CA, Siskiyou
Co./ near Shasta Springs, Colls. MMK, Jui. 7, 1976/ 4(19) VPI. Quercus sp./

Shasta Springs, May 20/ 1976, coll. RJG/ 5(30) CDA/ 2(7) VPi/ 2(19) USNM/
1(8) UCD.

Description. Body (fig. a) length 492 (468- 544) width 236 (227-242).

Dorsum

Marginal setae (fig. b). Parallel sided, blunt or slightly pointed at apex/

ca. 42-48/ these morphologically similar along entire body margin. Length 17
(14-24), width 3 C2-5).

Marginal setae on anal lobe (fig. c). Longer and thinner at apex than other
marginal setae/ 30 (26-33) long.

Submedia! setae on head and thorax (fig. d). Parallel sided/ blunt at apex
on head/ pro- and mesothorax/ similar to dorsal marginal setae/ 3 pairs/ 15
(12-16) long/ ca. 3 wide. Metathorax with 1 pair/ thin/ setaceous/ similar to
submedial setae on abdomen/ ca. 12 long.

Submedial setae on abdomen (fig. e). Thin/ setaceous/ 7 pairs/ 9 (7-11)
long/ ca. "1 wide.

Simple pores (fig. f). In 4 longitudinal rows/ ca. 38-45.

Derm (fig. g). Simple/ membranous.

Intersegmental membrane (fig. h). Apparent due to type of derm.

Anal lobes (figs. a/i). Sclerotized. One thick seta on inner margin of each
lobe/ 23 (21-24) long/ another at posterior end/ 23 (21-26) long; apical seta 127
(106-142) long.

Venter

Antennae (fig. j). Total length 114 (107-121). Scape 16 (14-19) long/ 32
(28-37) wide. Segments II to VI: 18 (14-21)/ 27 (23-30)/ 12 (11-14)/ 14
(12-15) 29 (28-33) long/ respectively. Trilocular pore at scape base (fig. k).

Clypeolabral shield. Length 97 (84-103) width 70 (67-74).

Labium. Length 85 (72-95)/ width 55 (51-63).
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Plate 23. Kermes shasfensis Ehrhorn, first instar



Derm (fig. I). Membranous.

Legs [fig. m). See enlargement of the tibia, tarsus and claw of

metathoracic leg. Four sensory pores on each trochanter (fig. n).

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 23 (19-28) 25 (23-28) 24 (21-28)
Trochanter 32 (26-35) 27 (23-35) 31 (23-35)
Femur 68 (63-74) 65 (58-72) 69 (60-74)
Tibia 35 (28-39) 38 (33-39) 37 (30-42)
Tarsus 57 (53-60) 59 (53-63) 63 (53-70)
Claw 20 (19-23) 19 (18-21) 20 (19-23)

Entire leg 236 (223-246) 236 (209-248) 246 (216-269)

Pores associated with spiracle (fig. o). Each anterior and posterior spiracle

usually with 7-locular pore/ occasionally a 5-/ 6-, or 10-locular pore.

Bilocular pores (fig. p). Located near the bases of the submarginal and

marginal setae. Between 6-8 along each margin.

Submedial pores on derm (fig. q). In 2 submedial longitudinal rows. Four
pairs on head and thorax, 5 pairs on abdomen/ most quinqueloculars, rarely a

7-locular pore.

Body setae (figs. r-v). In 8 longitudinal rows on abdomen and partly on

thorax: medial 13 (8-24) long, ca. wide, (fig. r); submedial 10 (8-17) long,

ca. 1 wide (fig. s); submarginal 8 (5-12) long, ca. wide (fig. t); marginal
11 (9-22) long, ca. 2 wide (fig. u). Posteriormost seta in marginal row thicker

than rest in row, 20 (14-26) long.

Anal lobe and ring (figs. a,i). Sclerotized. With 1 submedial seta on each

lobe, 34 (16-44) long. Ring oval, 13 (9-16) long, 28 (26-30) wide; anal ring

setae 39 (30-46) long; 1 pair of thick setae at the anterior margin of anal ring,

each 17 (9-26) long.

Additional material studied. On Chrysofepi’s sempervirens, CA, Mono Co.,
Mammoth, Earthquake Fault, Jul. 4, 1976, colls. RJG and R. F. Gill, 5(30) CDA;
Sierra Co., 6 mi. E Independence Lake, Jul. 15, 1966, coll. DRM, -1(3) USNM.

On Quercus vaccinifofia, CA/ Fallen Leaf Lake, Aug. 1920, coll. (JMC), 3(8)
UCD, 1(3) VPI; Lake Tahoe, 1916, coll. G. Bently/ 3(5) UCD, 1(2) USNM, 1(3)

VPI. On Q. wislizenii, CA, Kings Canyon, National Pk./ Aug. 7, 1968, coll.

JWB, 1(5), JWB.

Remarks. The original description contained no morphological characters

on the first instars for species recognition-
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Kermes sbastensis is closely allied to the K. conc’innufus group. Species
included in this group have relatively long/ setaceous or parallel-sided dorsal
marginal setae and quinquelocular pores on the venter.

Kermes shastensis can be distinguished by the following characters: 1)
pair of dorsal marginal setae on each abdominal segment; 2) parallel sided and
blunt dorsal marginal setae; 3) dorsal submedial setae on head/ pro- and
mesothorax thickened and similar to the dorsal marginal setae; and 4) 1 7-Iocular
pore laterad of each anterior spiracle.

K. shastensis can be found on twigs near the bud region on Quercus
chrysolepis, Q. vaccinffofia, Q. wisfi’zeni’i and Chrysofepis semperv’irens in
California.

NANOKERMES 1SELIN! (BAER & KOSZTARAB), FIRST INSTAR

Plate 24

Kermes iseSmi Baer and Kosztarab/ 1981: 226.

Type material studied. Holotype and paratype series from Quercus
mohriana, NM/ Otero Co./ 15 mi. N of El Paso Gap, Jun. 15, 1976/ coll. WAI/
5(25) USNM/ 3[16) BM/ 3(17) UCD/ 3(12) VPI/ 1(2) CDA.

Description. Body (fig. a) length 423 (408-544)/ width 181 (166-227).

Dorsum

Marginal setae (fig. b). Long/ conical/ ca. 66-70, these 16 (12-23) long/
8 (5-9) wide.

Marginal setae on anal lobe (fig. c). Slightly longer and thicker than other
marginal setae/ 16 (16-24) long.

Submedial setae on head and thorax (fig. d). Long, conical, 4 pairs on

head and thorax/ similar to marginal setae. Length 14 (12-16)/ width 9 (6-9).

Submedial setae on abdomen (fig. e). Thin/ setaceous/ 7 pairs/ 4 (4-6)
long, ca. 1 wide.

Simple pores (fig. f). in 2 longitudinal rows along submargin of abdomen/
ca. 16/ and 12 pores on the thoracic and head regions.

Derm (fig. g). Composed of overlapping platelike areas.

Intersegmental membrane (fig. h). Pronounced due to type of derm.
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Anal lobes (figs. a,i). Sclerotized. One thick seta on inner margin of each
lobe 16 (16-23) long/ another at posterior end, 19 (16-21) long; apical seta 106
(91-196) long.

Venter

Antennae (fig. j). Total length 84 (80-102). Scape 12 (12-14) long, 26
(23-33) wide. Segments II to VI: 16 (16-21), 16 (16-19), 9 (9-12), 12 (9-14),
19 (16-26) long, respectively. Trilocular pore at scape base (fig. k).

Clypeolabral shield. Length 74 (74-95), width 58 (51-70).

Labium. Length 65 (58-86), width 46 (44-53).

Derm (fig. I). Membranous.

Legs (fig. m). See enlargement of tibia, tarsus and claw of metathoracic
leg. Four sensory pores on each trochanter (fig. n).

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 19 (19-23) 19 (16-23) 19 (16-23)
Trochanter 19 (19-30) 23 (23-30) 23 (23-35)
Femur 44 (44-53) 44 (37-53) 46 (44-58)
Tibia 33 (23-35) 33 (26-35) 30 (26-37)
Tarsus 49 (35-49) 39 (39-46) 42 (42-53)
Claw 9 (9-19) 9 (9-21) 14 (9-21)

Entire leg 171 (160-200) 167 (162-202) 174 (167-218)

Pores associated with spiracle (fig. o). Each anterior and posterior spiracle
with quinqueiocular pore.

Bilocular pores (fig. p). Located near the bases of the submarginai setae.
Seven-10 along each margin.

Submedia! pores on derm (fig. q). In 2 submedial longitudinal rows. Four
pairs on head and thorax/ 4 pairs on abdomen, mostly tri!oculars.

Body setae (figs. r-t). In 6 longitudinal rows on abdomen and partly on
thorax: medial 6 (5-11) iong, ca. 1 wide (fig. r); submedial 7 (5-9) long, ca.
1 wide (fig. s); submarginai 6 (5-9) long, ca. 2 (1-2) wide (fig. t).

Anal lobes and ring (figs. a,i). Sclerotized. With 1 submedial seta on each
!obe, 11 (9-12) long. Ring oval, 14 (9-19) long, 16 (16-21) wide, anal ring setae
16 (14-23) long; 1 pair of thick setae at the anterior margin of ana! ring 7 (7-14)
long.

208



Plate 24. Nanokermes iselini (Baer and Kosztarab),

first instar



Additional material studied. On Quercus gr’isea, AZ/ Tex Canyon/ about
18 mi. N from Rt. 80/ Jun. 20/ 1976/ colls. MMK/ 1(3) VP1. On Q. rugosa,
AZ/ near Portal/ 1.5 mi. up on S Fork Rd./ Jun. 19/ 1976/ colls. MK/ D. Hanna,
and I. Storks/ 1(3) VPI; NM/ Coronado Natl. Forest, Jun. 20, 1976, colls. MMK/
1(3) VPI/ 1(2) UCD.

Remarks. Nanokermes iselini is closely allied with the N. pubescens group,
The species in this group have conical dorsal marginal setae and quinquelocular
pores on the venter.

N. iselini can be distinguished by having the following characters; 1) 2
pairs of dorsal marginal setae on each abdominal segment; 2) conical shaped
dorsal marginal setae; 3) only first 4 pairs of dorsal submedial setae similar to
dorsal marginal setae; and 4) 1 quinquelocuiar pore laterad of each anterior
spiracle.

This species is found in Arizona and New Mexico on the leaves/ petioles
and buds of Quercus gnsea, Q. mohr’iana and Q. rugosa.

Etymology. Nanokermes iselini was named in honor of William A. Iselin who
provided this study with many valuable specimens from the southwestern United
States.

NANOKERMES ISELINI (BAER & KOSZTARAB)/
SECOND INSTAR FEMALE

Plate 25

Kermes iselini Baer and Kosztarab 1981: 226.

Type material studied. Paratypes from Quercus mohr’iana, NM/ Otero Co.,
15 mi. N of El Paso Gap/ Jun. 15/ 1976, coll. WAI/ 1(3) VPI.

Description. Body (fig. a) length 901 (800-1087), width 503 (392-709).

Dorsum

Marginal setae (fig. b). Thick/ slightly curved at middle/ 2 pairs on each
abdominal segment/ ca. 74/ these 28 (14-42) long/ ca. 5 wide.

Submedia! setae (fig. c). In two longitudinal rows/ 11 pairs/ 22 (5-47)
long, ca. 4 wide.

Simple pores (fig. d). Randomly distributed over derm, these bilocular/
ca. 50.

Tubular ducts (fig. e). Distributed through derm/ wider than those on
venter/ ca. 120-150/ ca. 33 long/ ca. 9 wide.
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^
Plate 25." Nanokermes iselini (Baer and Kosz+arab),

second instar female



Anal lobes. Sclerotized. One seta on inner margin of each lobe 13 (12-14)
long, another at posterior end ca. 12 long; apical seta not able to be measured.

Venter

Antennae. Total length 138 (130-146). Scape 21 (18-23) long/ 40 (35-46)
wide. Segments II to VI: 19 (18-21), 36 (33-39)/ 19 (18-21)/ 19 (18-21), 25
(24-26) long respectively.

Clypeolabral shield. Length 112 (104-118)/ width 88 (83-93).

Labium. Length 77 (71-89), width 58 (47-65).

Legs. See chart below.

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 39 (37-41) 43 (39-47) 42 (37-47)
Trochanter 39 (37-41) 39 (37-41) 40 (39-41)
Femur 79 (77-83) 77 (74-83) 78 (74-84)
Tibia 51 (49-53) 52 (51-53) 57 (56-59)
Tarsus 65 (63-67) 69 (65-72) 74 (71-77)
Claw 20 (18-24) 20 (18-24) 20 (18-24)

Entire leg 293 (285-301) 300 (293-313) 310 (305-314)

Pores associated with spiracle (fig. f). Each anterior spiracle with 3/
sometimes 4 quinquelocular pores. Each posterior spiracle with 1 quinquelocular
pore.

Quinquelocular pores on derm. Absent.

Tubular ducts (fig. g). Mainly restricted to submargin/ thinner than those
on dorsum, ca, 60, ca. 19 (20-23) long/ ca. 3 (2-4) wide.

Bilocuiar pores. Absent.

Body setae (figs. h/i). In 8 longitudinal rows on abdomen and partly on
thorax and head: medial 27 (19-35) long/ ca. 2 wide (fig. h); submedia! 16
(12-21) long, ca. 2 wide (fig. h); submarginal 15 (9-21) long/ ca. 2 wide (fig.
h); marginal ,12 (9-14) long/ ca. 4 wide (fig. i).

Anal lobes and ring. Scierotized. With submedial seta on each lobe/ 34
(33-35) long. Ring oval, 23 (21-26) long/ 20 (19-21) wide; anal ring setae 52
(51-53) long.
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Remarks. Nanokermes isefin’i second instar females can be separated by
having: 1) 120-150 tubular ducts on the dorsum; and 2) 3-4 quinquelocular
pores laterad of each anterior spiracle.

NANOKERMES PUBESCENS (BOGUE), FIRST INSTAR

Plate 26

Kermes pubescens Bogue/ 1898: 172.

Type material studied. Paralectotypes from Quercus macrocarpa, KS/
Manhattan (June 11, 1898)/ coll. JBN/ 7(33) USNM/ 3(17) UCD, 3(16) VPI/ 2(9)
CDA, 1(5) BM.

Description. Body (fig. a) length 477 (464-512)/ width 214 (197-228).

Dorsum

Marginal setae (fig. b). Short/ conical, 2 pairs on each abdominal segment/
ca. 73-75, these 8 (6-12) long/ 5 (4-6) wide.

Marginal setae on anal lobe (fig. c) Longer and thicker than other marginal
setae, 11 (9-13) long.

Submedial setae on head and thorax (fig. d). Short, conical/ similar to
marginal setae/ 4 pairs on head and thorax/ 8 (7-9) long, 5 (4-6) wide.

Submedial setae on abdomen (fig. b). Short/ conica!, similar to submedial
setae on head and thorax/ 7 pairs, 7 (6-8) long, 5 (4-6) wide.

Simple pores (fig. e). In 4 longitudinal rows, ca. 38-42.

Derm (fig. f). Composed of overlapping platelike areas.

tntersegmental membrane (fig. g.). Pronounced due to type of derm.

Anal lobes (figs. a/h). Partially sclerotized. One conical seta on inner
margin of each lobe 11 (10-14) long/ another at posterior end/ 11 (10-12) long;
apical seta 125 (110-134) long.

Venter

Antennae (fig. i). Total length 106 (99-115). Scape 17 (12-21) long, 29
(25-33) wide. Segments II to VI: 17 (16-19), 20 (18-21)/ 14 (10-16), 16
(12-18), 23 (20-27) long respectively. Trilocular pore at scape base (fig. j).

Clypeolabral shield. Length 88 (80-95), width 66 (58-70).
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Labium. Length
basal segment or 2
apical segment. The
female.

67 (58-76) width 43 (39-49). Koteja 0974a) noted on

pairs of setae/ 1 pair on medial segment and 4 pairs on

structure of the labium was similar to that of the adult

Derm (fig. k). Membranous.

Legs (fig. I). See enlargement of tibia, tarsus and claw of metathoracic

leg. Four sensory pores on each trochanter (fig. m).

Leg Segments
and Claw

Coxa
Trochanter
Femur
Tibia
Tarsus
Claw

Lengths
Prothoracic

25 (19-29)
29 (27-33)
51 (49-54)
30 (25-33)
39 (35-41)
17 (13-19)

Lengths
Mesothoracic

24 (18-29)
28 (23-35)
49 (43-52)
32 (31-35)
42 (39-45)
18 (14-19)

Lengths
Metathoracic

24 (19-29)
27 (25-29)
51 (47-56)
35 (33-39)
45 (41-47)
18 (14-19)

Entire leg 188 (181-198) 192 (181-208) 202 (196-212)

Pores associated with spiracle (fig. n). Each anterior spiracle with usually
1, sometimes 3 quinquelocuiar pores. Each posterior spiracle with I/ sometimes

with 2 quinquelocuiar pores. Rarely 1, 4- or 7-locular pores.

Bilocular pores (fig. o).
Six 8 along each margin.

Located near the bases of the submargmai setae.

Submedial pores on derm (fig. p). In 2 longitudinal rows. Four pairs on

head and thorax/ 5 pairs on abdomen/ mostly triloculars/ occasionally
quinqueloculars.

Body setae (figs. q-s). In 6 longitudinal rows on abdomen and partly on

thorax: medial 8 (6-12) long/ ca. 1 wide (fig. q); submedial 7 (5-13) long/ ca.

1 wide (fig. r); submarginal 5 (4-8) long, ca. 1 wide (fig. s).

Ana! lobes and ring (figs. a,h). Partially sclerotized. With 1 submedial

seta on each lobe 8 (7-11) long. Ring oval, ca. 16 long, 19 (12-20) wide; anal
ring setae 11 (8-12) long; 1 pair of thick setae at the anterior margin of anal

ring 7 (6-10) long.

Additional material studied. On Quercus alba, AL/ Vinemont, Jun. 16,
1904, coll. H. 0. Sargent/ 2(5), USNM; DC, Jun. 30, 1906, coll. F. Baker/
1(2), DStR; Jun. 17, 1916/ coll. JK/ 2(6)/ USNM; Jun. 16, 1927/ coll. P.
Bissett/ 2(6) USNM; Jun. 10/ 1938/ coll. C. A. Bolgiano, 2(5) USNM;
Cleveland Pk./ Feb. 18, 1917, coll. JK/ 2(7), USNM; St. Elizabeth Hosp./ Jun.
8. 1918/ coll. JK/ 2(7), USNM; U.S. Zool. Pk./ Jun. 30/ 1906/ coll. F. Baker/
3(8)/ USNM; DE, Wilmington/ Jul. 3/ 1927/ coll. H. L. Dozier/ 2(6)/ USNM;
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Plate 26. Nanokermes pubescens (Bogue), first instar



GA/ Experiment, Georgia/ Agricultural Experiment Station/ Jun. 8/ 1976, coils.
MK, RB and JOH, 2(6)/ VPl; IL, Kankakee, Jun. 16/ 1908, coll. S. A. Forbes,
2(6), USNM; IN/ Marion Co./ Jul. 1/ 1913, coll. HFD, 2(6), UCD; Noblesville/
Jul. 4, 1913, coll. HM/ 1(1), UCD; KS, Lawrence/ Mar. 1898, coll. OEB/ 4(13)/
UCD; MA, Lawrence/ 1898/ coll. GBK/ 2(5), SEM; MD, Belaire/ 213 Red Pump
Rd./ Jun. 18. 1971/ colt. C. W. McCombs, 2(5), AU; College Park, Jun. 1/ 1956,
coil. H. S. McCounce, 1(3), VPl; College Park/ Sep. 23, 1958, 1(3), VPl;
College Park, Univ. of Maryland Campus, Jun. 18, 1974, coll. MLW, 2(8), AU;
La Plata, Jul. 5, 1905, coll. ERS, 2(6), USNM; MN/ Alexandria, Jul. 9, 1941,
coll. W. C. Hanson, 2(6), UMN; NC, Chapel Hill/ Jun. 4, 1941, coll. J. N.
Couch, 1(3), USNM; NH, Concord, Jul. 29, 1940, coll. T. J. Parr, 2(8), USNM;
NJ, Holly Beach, Jul. 2, 1906, coll. C. F- Naegle, 2(6), USNM; Madison, Jul.
7, 1925, coll. FMS, 2(5), USNM; Red Bank, Jun. 12, 1919, coll. H.W. Lutz,
2(5), USNM; NY, Cornel! Univ./ Ithaca, Jul. 6, 1972, coll. D. Williams, 2(8),
VPl; PA/ Cedar Grove, May 26, 1926, coll. S. F. Bailey, 2(7), USNM;
Norristown/ Jun. 29, 1937, coll. M. C. VanHorn, 2(6), USNM; Philadelphia,
Sep. 27, 1919, coll. S- N- Baxter, 2(6), USNM; SC/ Clemson College, Jun.
18, 1917, coll. J. A. Berly, 3(8), USNM; VA, Arlington, Aug. 1945, coll. S.
B. Detweiler, 4(12), USNM; Arlington, Jul. 22, 1963, coli. L. T. Froney, 2(8),
VPl; Blacksburg, VPI&SU Campus, Jun. 20, 1977, coll. RGB, 2(8), VPl;
Charlottesville, Univ. VA Campus, Oct. 5, 1973, coll. MK, 1(1), VPl; Fairfax,
R. F. Kennedy Estate, May 28, 1975, coll. B. Zirrilii, 3(43) VPl; .Radford, Becky
Thompson’s Riding Academy, Jan. 13, 1976, colls. RGB, MK, and ABH, 5(13),
VPl. On Q. fafcata, TN, Smokey Mts. Natl. Pk./ Rt. 73, 3 mi. before Metcalf
Bottom Picnic Ground, Jun. 6, 1976, colls. MMK, 2(4), VPl. On Q. lyrata, AR,
near Helena, 1925, coll. WJB, 2(5), USNM; LA, Tallulah, May 21, 1907, coll.
A. H. Rosenfeld, 2(7), USNM. On Q. macrocarpa, IL, Chicago, Sep. 22, 1903,
1(1), USNM; IN, Indianapolis, Jun. 17, 1912, coll. H. H. Fall/ 2(6), USNM;
Lafayette, Jun. 16, 1931, coll- J. J- Davis, 2(6), USNM; Lafayette, Sep. 26,
1931, co!i. JMA, 1(1), USNM; W Lafayette, 1931, coil. JMA, 1(2), VPl; KS, lola,
City Pk./ Aug. 17, 1976, colls. MMK, 2(4), VPl; Manhattan, Aug. 6, 1976, colls.
MMK, 2(7), VPl; Wichita, Aug. 3, 1976, coll. H. E. Thompson, 2(7), VPl; OH/
Cincinnati, Aug. 4, 1913, coll. JSH/ 2(4)/ OHSU; PA, Sharon Hill/ Jul. 20, 1918,
coll. FMT, 4(13), UCD. On Q. prinus, AR, near Helena, 1925, coll. JWB, 2(7),
USNM; DC/ Cleveland Pk., Jul. 8, 1906, coll. JGS, 2(6), USNM. On Q. ste/fata,
AL, Baldwin Co., Jun. 15, 1975, coll. R. Self, 4(13), VPl; Fruitdale, May 3,
1905, coll. W. F. Fiske, 2(6), USNM; AR/ Ft. Smith/ Jun. 8/ 1937, co!!. WJB,
2(4), USNM; Texarkana, Jun. 7, 1919, coll. W. C. McCallister, 1(3), USNM;
GA, Atlanta, Jun. 17, 1911, coll. H. C. Lewis, 2(7), USNM; Demorest, Rt. 441,
Jun. 7, 1976, colls. MMK, 2(6), VPl; MO, St. Louis, Jul. 12, 1912, coll. C.
W. Fullgraf, 2(7), USNM; Webster Groves, Jun. 11, 1920/ coll. AFS, 1(3) USNM;
Webster Groves, Jun. 18, 1928, coll. F. P. Westcott, 2(5) USNM; Webster
Groves, Jun. 27, 1931, coll. JSH, 2(5), USNM; MS, Jackson/ May 12, 1919, coll.
S. M. Thomas, 2(5), USNM; Jackson, May 23, 1919, coll. J. B. Harris, 2(4),
USNM; NC, Oteen, Jul. 10, 1941, coll. C. H. Hoffman, 1(3), USNM. Quercus
sp., AL, Birmingham, Jul. 17/ 1914, coll. L. W. Wright, 2(7), USNM;
Birmingham, Jun. 10, 1924, coll. S- Harris, 2(6) USNM; Birmingham, May 12,
1925, coll. E. E. Ellis, 1(3), USNM; AR, Russellville, May 23, 1938, coll. EJB,
2(6), USNM; Texarkana, Jun. 25, 1919, coll. E. Holland, 2(6), USNM; DC/ Aug.
2, 1907, 1(1), UCD; Jul. 11, 1916, coll. N. P. Sedaley, 1(3), USNM; Jun. 4,
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1927, 2(11), USNM; Capitol Grounds, Jun. 6, 1910, coll. E. Woode, 2(6), USNM;
Cleveland Pk., Jul. 16, 1923/ 2(4), USNM; near Zool. Pk./ May 28, 1918, coll.
Kootz, 4(15), USNM; GA, Spelman, Oct. 31, 1934, coll. H. T. Albro, 1(2),
USNM; Kirkwood, May 11, 1919, coll. W. F. Turner, 2(3), USNM; Augusta, Jun.
21, 1901, 2(4), USNM; IA, Ames, Jun. 17, 1938, coll. C. J. Drake, 2(6),
USNM; Des Moines, Sep. 3, 1937, coll. C. J. Drake, 2(6) USNM; Des Moines,
Jun. 13, 1938, coll. C. H. Richardson, 2(5), USNM; Marshaltown, Jun. 28, 1923,
coll. C. J. Drake, 2(7), USNM; !L, Glenville, Jul. 6, ’1915, coil. R. Redfield,
Jr., 2(6), USNM; Godfrey, Jun. 17, I919, coll. RWD, 8(29), UCD; IN,
Indianapolis, Oct. 18, 1911, coll HM, 2[7), UCD; KS, Manhattan, 1(1), USNM;
Manhattan, coll. EEB, 2(5), USNM; Manhattan, Apr. 23, 1906, coll. G. A. Dean,
2(7), USNM; Manhattan, Jun. 1, 1915/ 4(13), KSU; Riley Co., 1899, coll. P.
J. Parrott, 5(27), SEM; Scandia, coll. S. Shivvers, Jun. 13, 1904, 2(7), KSU;
MA, Lawrence, 4(15), UCD; MD, Chevy Chase, Jun. 14, 1912, coll. W. Law,
2(6), USNM; College Park, Jun. 16, 1974, coll. CHR, 3(12), AU; College Park,
Univ. of Maryland, Jun. 24, 1974, coll. CHR/ 2(8), AU; Ellicott City, Jul. 11,
1958. coll. MK, 2(5), VPI; Waldorf, Jul. 9, 1926, coll. P. Simmons, 1(4), USNM;
MN/ Bemidji, coll. E. J. Olin, 3(11), USNM; MO, St. Louis, Aug. 16, 1920, coll.
J. L. Wentworth, 2(4), USNM; St. Louis, Jun. 23, 1913, coif. J. M. Greenman,
Jun. 23, 1913, 1(3), USNM; Webster Groves, Jun. 7, 1930, coll. J. W.
Freudenberg, 2(4), USNM; MS, Jackson, Elon Dairy Farm, Jun. 16, 1925, coll.
H. H. Wedgworth, 2(7); USNM; NJ, New Brunswick, Sep. 20, 1904, coll. J.
B. Smith, 2(6), USNM; Trenton, Jul. 7, 1926, coll. E. J. Matthews, 2(7), USNM;
NY, Peiham, Apr. 20, 1932, coll. E. P. Felt, 2(5), USNM; Rochester, Jul. 30,
1931, coll. C. R. Crosby, 2(4), USNM; OH, Cincinnati, Nov. 8, 1914, colls.
JSH and GBK, 2(6), OHSU; Cincinnati, Jun. 22, 1916, coll. R. M. Lenise, 1(3),
OHSU; Cincinnati, Nov. 1918, coll. F. P. Atkins, 2(6), USNM; Columbus, Jul.
8. 1931, coll. R. C. Hall, 2(6), USNM; Oberlin, Jul. 1915, coil. E. A. Barrett,
2(4), OHSU; Toledo, Jul. 6, 1910, coif. W. M. Brooker, 2(6), USNM; Rl,
Kingston, Jul. 3, 1915, coll. A. E. Stone, 2(7), USNM; Providence, Apr. 7,
1883, coll. A. S. Packard, 2(5), USNM; TN, Memphis, Jun. 11, 1924, coll. C.
W. Herskeli, 2(7), USNM; Nashville, Jun. 6, 1925, coil. R. S. Maddox, 1(1),
USNM; TX, Dallas, May 8., 1916, coll. F. H. McGinnis, 2(6), USNM; Gregg Co.,
Longview, May 7, 1938, coll. R. K. Fletcher, 2(4), USNM; VA, Frys Springs,
Jun. 24, 1910, coll. M. W. Minor, 2(5), USNM; Lyon Farm, May 31, 1941, coll.
F. Andre, 2(5), USNM; Norfolk area, Newport News, Jul. 6, 1942, coll. H. G.
Walker, 2(6), USNM; Portsmouth, Pinecrest Baptist Church, Jun. 26, 1967, coll.
W. F. Tate, 4(10), VPI.

Remarks. The original description contained no information on the first
instar of Nanokermes pubescens. King (1900b) and Sanders (1904) mentioned that
the first instars differ from other species by having 6 rows of short conical
spines and short caudal setae. These characters undoubtedly refer to the conical
dorsal marginal and dorsal submedial setae. The redescription and illustration
by McConnell and Davidson (1959) provided some characters for species recog-
nition, but according to Bullington and Kosztarab (1985), the specimens studied
by them belong to an undescribed new species based on an adult female study.
We were not able to separate first instars of /V. foSium from N. pubescens.
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Nanokermes pubescens is designated to represent a group of species in-
cluding N. pubescens, N. isefini and presumably N. folium. The first two
species have 2 rows of trilocular pores on the venter and conical dorsal marginal
setae.

/V. pubescens can be distinguished by the following characters: 1) 2 pairs
of dorsal marginal setae on each abdominal segment; 2) dorsal marginal setae
conical; 3) entire row of dorsal submedial setae similar to the dorsal marginal
setae; and 4) 2-3 quinquelocular pores laterad of each anterior spiracle.

This species is found on Quercus alba, Q. fafcata, Q. lyrata^ Q.
macroccsrpa^ Q. prinus and Q. steflata in central and eastern U.S.

NANOKERMES PUBESCENS (BOGUE)/ SECOND INSTAR FEMALE

Plate 27

Kermes pubescens Bogue, 1898: 172.

Material studied. On Quercus alba, MD, College Park/ May 4, 1956 coll.
H. S. McConnell, 1(3), USNM.

Description. Body (fig. a) length 755 (664-830)/ width 448 (377-513).

Dorsum

Marginal setae (fig. b). Thick, slightly curved at middle/ 2 pairs on each
abdominal segment/ ca. 64-68, these 28 (23-32) long, ca. 4 wide.

Submedial setae (figs. c,d). In 4 longitudinal rows, 8-9 pairs of slender
setaceous setae in medial row/ these 7 (6-7) long/ ca. 2 wide; 11 pairs of setae,
similar to dorsal marginal setae, 23 (21-26) long/ 3 (2-4) wide.

Simple pores (fig. e). Randomly distributed throughout derm, usually
bilocular, ca. 100-120.

Tubular ducts (fig. f). Distributed throughout derm, wider than those
on the venter, ca. 70-100, ca. 19 long, ca. 9 wide.

Anal lobes. Sclerotized. One seta on inner margin of each lobe/ ca. 14
long, another at posterior end 15 (14-16) long; apical seta ca, 83 long.

Venter

Antennae. Total length 131 (128-136). Scape 22 (19-24) long/ 35 (33-37)
long. Segments II to VI: 18 (17-19)/ 34 (33-35), 17 (16-18), 18 (17-19), 24
(23-25) long respectively.

Clypeolabral shield. Length 100 (94-106), width 87 (83-94).
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^late 27 Nanokermes pubescens (Bogue), second instar female



Labium. Length 77 (71-83)/ width 61 (59-65).

Legs. See chart below.

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 37 (35-4-1) 37 (30-41) 40 (35-44)
Trochanter 40 (39-41) 38 (35-41) 42 (41-44)
Femur 76 (74-77) 75 (74-77) 78 (77-79)
Tibia 39 (35-44) 51 (49-53) 56 (53-58)
Tarsus 56 (53-58) 57 (56-59) 63 (62-65)
Claw 18 (17-19) 18 (17-19) 18 (17-19)

Entire leg 265 (261-269) 276 (271-280) 297 (289-302)

Pores associated with spiracle (fig. g). Each anterior spiracle with 4-7
quinquelocular pores. Each posterior spiracle with quinquelocular pore.

Quinquelocular pores on derm. Absent.

Tubular ducts (fig. h). Less numerous than on dorsum/ mainly restricted
to submargin/ thinner than those on dorsum/ ca. 20-30, ca. 25 long/ ca. 5 wide.

Bilocular pores. Absent.

Body setae (figs. ij). In 6 longitudinal rows on abdomen and partly on

thorax: media! 20 (16-28) long, ca. 2 wide (fig. i); submedial 42 (35-53) long/
ca. 2 wide (fig. i); submarginal 7 (6-8) long, ca. 2 wide (fig. i). Several pairs
of short thickened setae (fig. j), between anterior and posterior spiracles and
between anterior spiracle and apex of head/ ca. 9 long.

Anal lobes and ring. Sclerotized. With 1 submedial seta on each lobe/ ca.
33 long. Ring oval/ 22 (21-23) long/ 26 (23-28) wide; anal ring setae 40 (37-41)
long.

Remarks. McConnell and Davidson (1959) adequately described and illus-
trated the second instar female for species recognition. However/ the material
they used in their study was determined to be a new species/ closely related
to Nanokermes pubescens (Builington & Kosztarab/ 1985).

N. pubescens second instar females can be distinguished by the following
characters: 1) 70-100 tubular ducts on the dorsum; and 2) 4-7 quinquelocular
pores iaterad of’ each anterior spiracle.
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OLLIFFIELLA CR1STICOLA COCKERELL/ FIRST INSTAR

Plate 28

OfliffseSSa cristicofa Cockereil/ 1896c:299.

Material studied. On Quercus emoryi, AZ/ Portal, Southwest Research
Station/ Jun. 24, 1976, coif. MK/ 4(31) VPf.

Description. Body (fig. a) oblong/ widest at mesothorax/ tapering
posteriorly/ antennae/ legs/ and anal lobes well developed/ with one apical seta
on each lobe; body 525 (483-559) long, 208 (196- 226) wide.

Dorsum

Marginal setae (fig. b). Parallel-sided/ blunt at apex/ ca. 44-48. Those
anterior to the anterior spiracles thinner than the rest of the marginal setae/
16 (12-17) long/ 3 (2-4) wide.

Marginal setae on anal lobe (fig. c). Slightly longer and thicker than other
marginal setae/ ca. 17 long.

Submedial setae on head and thorax (fig. d). Parallel-sided/ similar to
marginal setae/ 2 pairs on head/ 1 pair on each thoracic region/ 16 (14-18) long,
ca. 5 wide.

Submediai setae on abdomen (fig. e). Parallel-sided similar to submedial
setae on head and thorax/ 7 pairs/ ca. 15 long/ ca. 5 wide.

Simple pores (fig. f). Each with a sclerotized ring opening to a membranous
duct, in 4 longitudinal rows/ ca. 46-50/ ca. 1 wide.

Derm (fig. g). Membranous/ composed of overlapping platelike areas.

intersegmental membrane (fig. h). Pronounced due to type of derm.

Anal lobes (figs. a/i). Sclerotized. One parallel-sided seta on inner margin
of each lobe 19 (16-21) long, another at posterior end/ 19 (16-21) long; apical
seta 187 (166-196) long.

Venter

Antennae (fig. j). Six-segmented. Total length 98 (94-102). Scape 15
(14-16) long/ 26 (23-33) wide. Segments II to VI: 15 (12-16)/ 21 (19-23), 12
(11-13), 12 (11-14)/ 24 (22-27) long respectively. Numerous slender setaceous
setae on segments of antenna/ fleshy setae on segments IV-VI. Sensory pore
on segment II. Trilocular pore at scape base (fig. k).

Clypeolabral shield. Length 79 (71-89), width 58 (53-63).
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Labium. Triangular, length 81 (71-89), width 42 (37-45). Eight labial
setae/ ca. 14 long.

Derm (fig. 1). Simple membranous.

Legs (fig. m). See enlargement of tibia/ tarsus/ and claw of metathoracic
leg. Four sensory pores on each trochanter (fig. n). Also/ a sensory pore
on the proximal lateral margin of each tarsai segment. Numerous thin setaceous
setae on the different segments of each leg. Tarsai and claw digitules extending
beyond apex of claw. Claws with a denticle.

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 16 (14-19) 17 (14-23) 20 (19-23)
Trochanter 27 (26-33) 31 (30-33) 29 (23-33)
Femur 59 (56-63) 60 (58-63) 67 (65-70)
Tibia 36 (35-37) 36 (35-37) 39 (35-42)
Tarsus 55 (53-58) 56 (51-58) 63 (60-65)
Claw 18 (16-21) 18 (14-21) 19 (17-21)

Entire leg 205 (169-215) 218 (213-227) 237 (230-246)

Pores associated with spiracle (fig. o). Each anterior spiracle with 2
quinquelocular pores. Each posterior spiracle with 1 quinquelocular pore.
Anterior spiracle ca. 21 long/ ca. 7 wide, atrium ca. 2 wide- Posterior spiracle
ca. 21 long, ca. 7 wide, atrium 2 wide.

Bilocular pores (fig. p). Located near the bases of the submarginal and
marginal setae. Nine 11 along each margin, ca. 2 wide.

Submedial pores on derm (fig. q). In 2 longitudinal rows. Four pairs on
head and thorax, 5 pairs on abdomen; mostly quinqueioculars, occasionally
triloculars.

Body setae (figs. r-t). In 8 longitudinal rows on abdomen and partly on
thorax; medial row with 6 pairs; submedial row with 5 pairs; submarginal row
with 7 pairs; marginal row with 10 pairs. All setae in these rows are slender
and setaceous, 9 (5-23) long/ ca. 2 wide (figs. r/s). Posteriormost seta in
marginal row similar to dorsal marginals, ca. 16 long (fig, t). Other long
setaceous setae near coxal and antennal scape bases. One pair of setae similar
to dorsal marginal setae near scape base.

Anal lobe and ring (figs. a,i). Sclerotized. With 1 submedial seta on each
lobe, 30 (21-33) long. Ring oval, 13 (7-14) long, 22 (21-23) wide; with ca. 22
transparent cells and 6 anal ring setae, each 30 (26-31) long. A pair of setae
on the anterior margin of anal ring/ each 16 (14-17) long.
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Plate 28. Olliffiella crisficola Cockerell. first instar



Additional material studied. On Quercus emory’s. AZ, Bisbee/ Jul. 11/ 1918,
coll. L. H. Weld/ 1(7) USNM; Dragoon Pass/ Jut. 6, 1940/ coll. GFF, 1(16)
USNM; Pine/ Oct. 1939, colt. NWC/ 1(2) USNM; near Portal/ Southwest Research
Station/ Mar. 22, 1977, coll. R. Morse/ 1(1) VPl; Wolf Creek, Sep. 26/ 1945/
coll. L. H. Weld/ 1(8) USNM. On Q. undufata var. pungens, NM, Pinos Altos,
1896, 1(5) PANS.

Remarks. The original description contained no morphological information
useful for first instar recognition. Ferris (1919) mentioned that the first instars
may be inseparable generically from the corresponding stages of certain species
of Kermes. However/ the redescriptions (Ferris 1919/ SternMcht 1974) provided
adequate morphological characters and illustrations for species recognition.

The major distinguishing character of this North American species is the
presence of paraliel-sided dorsal submedial setae on the abdominal segments.
Also/ the dorsal marginal setae anterior to the anterior spiracie are thinner than
the rest of the marginal setae along the margin.

This leaf gall-former is found in Arizona and New Mexico on Quercus emoryi
and Q. undufata var. pungens.

OLL1FF1ELLA "SECUNDA" FERRIS/ SECOND INSTAR FEMALE

Plate 29

Olfiffielfa secunda Ferris, 1955a: 21.

Type material studied. Paralectotypes from Quercus sp./ MEXICO/ State
of Guerrero/ 30 mi. E of Acapuico, La Providencia/ Mar. 15, 1926/ coll. GFF,
4(7) USNM/ 3(8) VPl/ 1(3) UCD.

Description. Body (fig. a) oblong, derm membranous/ tubular ducts
present on venter only, antennae, legs/ and anal lobes well developed, body
906 (845-981) long, 480 (422-528) wide.

Dorsum

Marginal setae (fig. b). Setaceous, slightly curved at middle, ca. 45-47/
these 33 (30-35) long, 3 (2-4) wide.

Submedial setae (figs. c,d). In 2 distinct longitudinal rows, 12 pairs,
several other pairs on thorax and several abdominal segments, 28 (23-33) long/
3 (2-4) wide.

Quinquelocular pores (fig. e). In 2 submarginal longitudinal rows, ca. 9
pairs, dia. ca. 5.

Simple pores (fig. f). In 2 submedial longitudinal rows, 11 pairs, each
with a scterotized margin and shaped like a campaniform sensillum, ca. 2 long.
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Plate 29. OIlit’fie/to secunda Ferris, second instar female



Tubular ducts. Absent.

Anal lobes. Sclerotized. One seta on inner margin of each lobe/ 17 (16-19)
long, another at posterior end 14 (12-16) long; apical seta 157 (135-166).

Venter

Antennae. Six-segmented. Total length 104 (95-109). Scape length 16
(14-19), width 38 (35-42). Segments II to VI: 14 (12-16), 26 (23-28), 11
(9-14), 11 (9-12), 26 (23-28) long respectively. Numerous slender setaceous
setae on segments. Segments IV and V each with 1 fleshy seta, and 3 fleshy
setae on segment VI. Sensory pore on segment II.

Clypeolabral shield. Sclerotized, length 91 (77-106), width 88 (71-106).

Labium. Sclerotized, triangular, length 85 (71- 94), width 66 (53-71); with
8 pairs of setae, each 11 (9-14) long.

Legs. Sclerotized, with numerous setaceous setae on each segment. Sensory
pore on proximal lateral margin of each tarsus. Four sensory pores on each
trochanter. Tarsal and claw digitules extending beyond apex of claw. Claws
with a denticle.

Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 31 (28-33) 31 (28-35) 31 (28-39)
Trochanter 30 (28-33) 33 (27-39) 39 (37-44)
Femur 81 (79-83) 81 (76-86) 81 (81-86)
Tibia 47 (41-51) 44 (39-49) 50 (48-53)
Tarsus 69 (67-72) 79 (72-83) 81 (78-86)
Claw 24 (19-28) 25 (19-28) 24 (23-28)

Entire leg 281 (273-288) 293 (282-300) 305 (294-322)

Pores associated with spiracle (fig. g). Each anterior spiracle with 3
quinquelocular pores. Each posterior spiracle with 1 quinquelocular pore.

Quinquelocular pores on derm (fig. h). In 4 longitudinal rows on abdomen,
1 pore associated with each antennal scape, ca. 5 dia.

Tubular ducts (fig. i). Along submargin, ca. 30, 20 (19-22) long, 3 (2-4)
wide.

Bilocular pores. Absent.

Body setae (figs. j,k). In 8 longitudinal rows on abdomen and partly on
thorax: medial row with 6 pairs, each 33 (23-49) long/ ca. 2 wide (fig. ]);
submedial row with 5 pairs, each 10 (7-19) long, ca. 2 wide (fig. j); submarginal
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row with 7 to 8 pairs/ each 9 (7-14) long, ca. 2 wide (fig. J); marginal row
with 10 to 11 pairs, each 12 (7-30) long, ca. 3 wide (fig. k). Other setae near
coxal and antennal bases. One pair of setae similar to dorsal marginal setae near
scape base.

Ana! lobes and ring. Sclerotized. With 1 submedial seta on each lobe 37
(33-42) long, ring oval/ ca. 30 long/ 32 (30-33) wide; with 18 pairs of trans-
lucent rings and 6 anal ring setae, 46 (42-51) long.

Remarks. The original description contained no information on the first
or second instar. Ferris (1955b) mentioned that 0. secunda nymphs were not
available for study. The first author feels that 0. secunda is probably a valid
species and not a synonym of 0. cnsti’cola. Therefore, we included here its
description because no second instar female of Offiffiella species was ever de-
scribed. In addition/ if secunda is synonymized, the description will apply to
cristicola. Because of the uncertainty of its taxonomic status, we included the
species name "secunda" in quotation marks. This species can be separated from
Kermes second instar females by having 12 pairs of dorsal submedial setae and
the presence of dorsal submarginal rows of quinquelocular pores.

FULBRIGHTIA GALLICOLA FERRIS, FIRST INSTAR

Plate 30

Fufbrightia gaflicola Ferris, 1950:7.

Type material studied. Paralectotypes from Quercus defavayi\ CHINA,
Yunnan Province, near Kunming, An-lin-wen-chian (Hot Springs), Apr. 28,
1949, GFF, 1(1) UCD, 1(1) VPI.

Description. Body (fig. a) oblong, widest at mesothorax, tapering
posteriorly, antennae, legs and anal lobes well developed, with 2 long apical
setae on each lobe; body 612 (604-619) long, 192 (188-196) wide.

Dorsum

Marginal setae (fig. b). Acorn-shaped, 3 pairs on each abdominal segment,
ca. 98-102, these 12 (9-14) long, 9 (7-12) wide.

Marginal setae on anal lobe (fig. c). Similar to other dorsal marginal setae.

Submedial setae on head and thorax (fig. d). Short, setaceous, 2 pairs
on head, 1 pair on each thoracic region, 4 (2-5) long, ca. 1 wide.

Submedial setae on abdomen (fig. e). Short, setaceous, similar to submedial
setae on head and thorax, 6 pairs, 3 (2-4) long, ca. 1 wide.

Simple pores (fig. f). Each with a sclerotized ring opening to a membranous
duct, in 4 longitudinal rows, ca. 43-45, ca. 1 wide.
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Derm (fig. g). Simple/ membranous.

Intersegmental membrane (fig. h). Apparent due to type of derm.

Anal lobes (figs. a/i). Sclerotized. One acorn-shaped seta on inner margin
of each lobe 13 (12-14) long/ another at posterior end/ 13 (12-14) long; apical
seta 327 (325-330) long.

Venter

Antennae (fig. j). Six-segmented. Totai length 153 (149-157). Scape 23
long/ 34 (30-37) wide. Segments II to VI: 15 (14-16)/ 42 (39-44)/ 20 (19-21)/
21 (19-23) 35 (30-39) long respectively. Numerous/ slender setaceous setae
on segments of antenna/ fleshy setae on segments IV-VI. Sensory pore on
antennal segment II. Trilocular pore at scape base (fig. k).

Clypeolabral shield. Measurements not available.

Labium. long triangular/ length 128 (116-139).
04-27) long.

Derm (fig. I). Simple membranous.

Eight labial setae/ 16

Legs (fig. m). See enlargement of tibia/ tarsus/ and claw of metathorcic
leg. Four sensory pores on each trochanter (fig. n). Also 1 sensory pore on

the proximal lateral margin of each tarsal segment. Numerous thin/ setaceous
setae on the different segments of each leg. Numerous thick setae on the tibia
and tarsus of each leg. Tarsal and claw digituies extending beyond apex of
claw. Claws with a denticle.

Leg Segments
and Claw

Coxa
Trochanter
Femur
Tibia
Tarsus
Claw

Entire leg

Lengths
Prothoracic

36 (35-37)
39 (37-42)
61 (60-63)
52 (46-58)
57 (56-58)
24 (23-26)

270 (267-274)

Lengths
Mesothoracic

32 (28-37)
38 (37-39)
61 (58-65)
48 (46-49)
59 (51-67)

ca. 26

264 (260-269)

Lengths
Metathoracic

33 (32-35)
39 (37-42)
60 (58-63)
50 (46-53)
56 (53-58)

ca. 26

264 (253-276)

Pores associated with spiracle (fig. o). Each anterior and posterior spiracle
with associated 7-locular pore. Anterior spiracle ca. 21 long/ ca. 9 wide/
atrium ca. 2 wide. Posterior spiracle ca. 21 long/ ca. 7 wide; atrium ca. 2 wide.

Bilocular pores (fig. p). Located between the anterior and posterior
spiracles. Two along each margin/ ca. 2 wide.
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Plate 30. Fulbrighfia gallicola Ferns, first instar



Submedial pores on derm. Absent.

Body setae (fig. q). In 6 longitudinal rows. Thin/ setaceous on abdomen
and partly on thorax: media! row with 5 pairs; submedial row with 5 pairs;

submargina! row with 8 pairs. Each 12 (9-14) long/ ca. 2 wide. Other longer
setae near coxae and antenna! scape bases. One pair of acorn-shaped setae near

antenna! scape base.

Anal lobes and ring (figs. a/i). Sclerotized. With submedial seta on each
lobe 177 (171-183) long. Ring oval/ ca. 23 long/ ca. 26 wide; with ca- 22
transparent cells and 6 setae, each 38 (37-39) long. A pair of thick setae at
the anterior margin of the anal ring/ ca. 23 long.

Remarks. The type description provided adequate morphological characters
and an illustration of the first instar for species recognition. The major dis-

tinguishing characters are: acorn-shaped dorsal marginal setae/ 3 pairs of these
setae on each abdominal segment, the ventral submedia! seta on each lobe ca.

2/3 the length of the apical seta and the venter without longitudinal rows of
pores.

Ferris (1950) also described the second instar female. However/ according
to our study/ he actually described the second instar male. The 7-segmented
antenna and numerous tubular ducts on the dorsum are important characters in
distinguishing second instar males in the genus Kermes of the Nearctic Region.
The presence of quinquelocular pores on the dorsum and venter may place this
species in the Kermes concinnufus group.

However/ conclusive relationships of this genus could not be established-
Future studies are needed on other instars of this species. These need to be
compared with corresponding stages of the genus Kermes from the Palearctic
Region-

PHYSERIOCOCCUS CELLULOSIS BORCHSENIUS, FIRST INSTAR

Plate 31

Physeriococcus ceffulosus Borchsenius/ 1959: 164.

Type material Studied. Paralectotypes on Quercus sp./ CHINA, Yunnan
Province/ near Szemao and Kingtung, May 12/ 1957/ coll. N. S. Borchsenius, 3
(26) IZ, 1 (10) UCD/ 1(8) USNM, 1(9) VPI.

Description. Body (fig. a) oblong, widest at mesothorax/ tapering
posteriorly/ antennae, legs/ and anal iobes well developed/ with long apical
seta on each lobe; body 522 (483-634) long/ 179 (166-196) wide.
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Plate 31. Physeriococcus cellulosus Borchs., first instar



Dorsum

Marginal setae (fig. b). Thick/ slightly curved/ ca. 45-47, these 13
(12-14) long/ ca. 2 wide.

Marginal setae on anal lobe (fig. c). Slightly longer and straighter than
other marginal setae/ ca. 14 long.

Submedial setae on head and thorax (fig. d). Short, setaceous/ 1 pair each
on head/ pro-and mesothorax, 4 (2-5) long, ca. wide.

Submedial setae on abdomen. Absent.

Simple pores (fig. e). Each with a sclerotized ring opening into a
membranous tubular duct/ in 4 longitudinal rows, ca. 44-48/ ca. wide.

Derm (fig. f) Simple/ membranous.

Intersegmental membrane (fig. g). Apparent due to type of derm.

Anal lobes (figs. a,h). Sclerotized. One seta on inner margin of each lobe
12 (11-14) long/ another at posterior end/ 13 (12-14) long; apical seta 195
(166-211) long.

Venter

Antennae (fig. i). Six-segmented. Total length 124 (116-129). Scape 13
(12-14) long/ 26 (23-28) wide. Segments il to VI; 17 (16-19)/ 33 (28-35)/ 15
(14-18), 19 (18-21)/ 27 (24-30) long/ respectively. Numerous slender setaceous
setae on segments of antenna/ fleshy setae on segments IV to VI. Sensory pore
on segment II. Trilocular pore at scape base (fig. j).

Ctypeolabral shield. Length 88 (77-94)/ width 68 (59-74).

Labium. Long/ triangular/ 104 (93-112) long, 49 (39-53) wide. Eight labial
setae, 14 (12-20) long.

Derm (fig. k). Simple membranous.

Legs (fig. 1). See enlargement of tibia, tarsus, and claw of metathoracic
leg. Four sensory pores on each trochanter (fig. n). A!so 1 sensory pore on
the proxima! lateral margin of each tarsai segment. Numerous thin, setaceous
setae on the different segments of each leg. Some thick setae on the tibia and
tarsus of each, leg. Tarsal and claw digitules extending beyond apex of claw.
Claws with a denticle.
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Leg Segments Lengths Lengths Lengths
and Claw Prothoracic Mesothoracic Metathoracic

Coxa 25 (23-28) 28 (26-33) 26 (23-28)
Trochanter 30 (23-35) 33 (30-35) 35 (31-37)
Femur 61 (58-65) 69 (67-70) 71 (70-72)
Tibia 40 (37-42) 41 [37-46) 46 (44-48)
Tarsus 59 (56-60) 62 (60-67) 68 (67-70)
Claw 15 (12-16) 15 (12-16) 14 (12-16)

Entire leg 230 (216-246) 248 (237-260) 259 (252-265)

Pores associated with spiracle (fig. o). Each anterior spiracle with 3

quinquelocular pores. Each posterior spiracle with 1 quinquelocular pore.

Anterior spiracle ca. 18 long/ ca. 9 wide/ atrium ca. 2 wide. Posterior spiracle
ca. 23 long/ ca. 9 wide, atrium ca. 2 wide.

Bilocular pores (fig. p). Located near the bases of the marginal setae.
Two 3 along each margin/ ca. 2 wide.

Submedial pores on derm (fig. q). in 2 longitudinal rows. Four pairs on

head and thorax/ 4 pairs on abdomen/ mostly quinqueloculars/ occasionally
triloculars.

Body setae (figs. r,s). In 8 longitudinal rows on abdomen and partly on

thorax. Medial row with 6 pairs/ 11 (8-16) long; submedial row with 5 pairs,
each 6 (5-12) long; submarginal row with 8 pairs, each 4 (3-7) long; marginal
row with 9 pairs/ similar to dorsal marginal setae/ 8 (7-12) long. All ca. 2 wide.
Other longer setae near coxal and antenna! scape bases. One pair of setae

similar to dorsal marginal setae near scape base.

Anal lobes and ring (figs. a/h). Sclerotized. With submedial seta on

each lobe 17 (16-19) long. Ring oval/ ca. 19 long/ ca. 23 wide; with ca. 22
translucent cells and 6 setae, with 30 (28-35) long. A pair setae at the anterior

margin of the ana! ring, 12 (9-16) long.

Remarks. The original description contained no information on the first
instar. The first instars of the Palearctic genus Physeriococcus can be separated
from the 5 other genera of Kermesidae studied by the absence of dorsal submedial
setae on the abdominal segments and the presence of 2 trilocular pores anterior

to each anterior spiracle.

Future studies are needed on other instars. These need to be compared
with species in the genus Kermes of the Palearctic Region.
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PHYLOGENY OF THE STUDIED KERMESIDAE

This phylogenetic study of the Kermesidae is based on Hennig’s (1965)
method of phylogenetic systematics. In Hennig’s method a character state in a
series is designated as either plesiomorphic (ancestral) or apomorphic (derived).
For a group of organisms to be monophyletic, its members must share certain
apomorphic characters (synapotypy). This means that for two groups of
organisms to be separated on a phylogenetic tree as distinct from one another,
each must possess at least one apomorphic character that is plesiomorphic in the
other/ and both must share at least one apomorphic character.

The list of apomorphic characters and their corresponding plesiomorphic
states for adult females (Table 1), and for first instar "crawlers" of both sexes
(Table 2), as well as the distribution of the character states among the four
North American genera (Plate 32 A), was used to deduce the probable interre-
lationships among the stated genera (Plate 32 B).

According to Hennig, the differentiation of two or more groups from a
common ancestor must occur in a dichotomous fashion. Thus one would expect
the first differentiation among the four North American kermesid genera to be
either between one of the present-day genera and a group representing the
ancestors of the other three genera, or between two groups/ each representing
the ancestors of two present-day genera. The dichotomy with the least amount
of parallel evolution most likely is correct. Thus the dichotomy encompassing
the most characters would most likely express the first differentiation among the
four genera. Eight characters (Plate 32 A/ column N/ characters 8 to 3) separate
N (Nanokermes} and the group (O/ K, A) (Of/ifffeffa, Kermes, Aflokermes]; five
each separate A and (N/ O/ K), characters C to A, and (N, 0) and (K, A),
characters 13 to 10; three separate 0 and (N, K, A)/ characters G to F; and
two (N, K) and (0, A)/ characters 15 and 14. Thus by our reasoning the split
between N and (0, K/ A) represents the first differentiation among the four
genera.

The same reasoning is used to expose the second differentiation/ which
necessarily occurs in the group (O/ K, A). Eight characters differentiate 0
and (K/ A); five A from (O/ K); and two separate K and (O/ A). Thus the
split between 0 and (K, A) represents the second differentiation among the four
genera. The third differentiation must occur between K and A/ and involves
seven characters.

The resulting phylogenetic tree is shown in Plate 32 B. in the discussion
above/ character states that are widely distributed in the Eriococcidae are pre-
sumed to be plesiomorphic. Ferris (1955b) and Borchsenius (1960) believed the
Kermesidae to be closely related to the Eriococcidae.
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Table 1. Plesiomorphic (ancestral) and apomorphic (derived) character
states of the adult females of North American Kermesidae
(S. W. Bullington)

Character

1. anal lobes

2. circum-ana! sciero-
tization

3. areolate ana! ring

4. membranous anal tube

5. anal lobe setae

6. anterior spiracular
furrow

7. tubular pores

8. lateral row of multi-
locular disc pores

9. false venter

10. habitat

Plesiomorphic

anterior to anal
opening

poorly defined

present

poorly developed

few/ stout

present

type

present

well developed

twigs, branches/
bark

Apomorphic

encircling
anal opening

well defined/ forming
substitute anal ring

absent

well developed

many/ slender

absent

2 types

absent

degenerate

leaves

11. body size of post-
reproductive adult

12. body shape of post-
reproductive adult

13. medial partition of
postrep reductive
adult

14. spinescent pores

15. marginal setae

not larger than several times larger
newly eclosed adult than newly eclosed adult

without median
incision

triangular in
cross section

present

associated with
cluster of multi-
locular disc pores

with median
incision

parallel-sided
in cross section

absent

not associated
with cluster
of multilocular
disc pores
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Table 2. Plesiomorphic and apomorphic character states of the
first instars of North American Kermesidae (R. G. Baer)
All measurements are in microns.

Character

A. size of dorsal
marginal setae

B. ventral submedial
setae on anal iobe

C. type of pores on
venter

D. no. of dorsal marginal
setae on each
abdominal segment

E. rows of setae on
abdominal venter

Piesiomorphic

long (19-48), or
parallel-sided

long (16-53)

trilocular

2 pairs

8 rows

Apomorphic

short (8-22)/
never parallel
sided

short (7-25)

quinquelocular

pair

6 rows

F. shape of dorsal
marginal setae

G. number of pairs of
setae in dorsai sub-
medial row

H. dorsal marginal setae
on abdomen

not conical

12 pairs

all thickened

conical

11 pairs

all thin
setaceous

The combined phylogenetic conclusions reached from separate studies on

first instars and adult females/ based on Hennig’s (1965) method/ and compiled
here by S. W. Bullington and M. Kosztarab/ are the following:

Members of the leaf-infesting Nanokermes form a distinct group
morphologically/ which is well separated from the other three genera present in

the Nearctic Region. Nanokermes also share the largest number of ancestral
(Plesiomorphic) character states with their eriococcid-like ancestors.
Nanokermes appear to be most closely related to the leaf gall-inhabiting
OH/ffiefla. The latter are unique among the Kermesidae by being the only group
without a well-developed false venter and heavily sclerotized tergum.

Kermes and Affokermes appear to be closely related genera, forming the two
most advanced taxa/ by sharing the largest number (10) of derived (apomorphic)
characters/ as presented in Plate 32 A.
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Plate 32. Phylogeny of the family Kermesidae in North America.
A. Distribution of plesiomorphic and apomorphic states

for characters listed in Tables 1 and 2.
B. Hypothetical phylogenetic tree.
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INDEX TO HOST PLANTS

The scientific and common names as well as authors of many hosts were
verified by John M. Tucker of the University of California, Davis, and Duncan
M. Porter and Leonard J. Uttal at Virginia Polytechnic Institute and State Uni-
versity, Blacksburg, Virginia. The listing by Little (1959) was used as a sec-
ondary source. Synonym names are in quotation marks. The genus Quercus
is abbreviated to Q.

agrifolia Nee, Q. 39, 40, 42, 113, 153, 162
alba L..Q. 34, 36, 52, 66, 80, 84, 86, 88, 94, 100, 109, 110, 115, 117,

153, 167, 184, 186, 214, 218
aquatica, Q. 117
arizonica Sarq., Q. 47, 97
bicolor, Q. 100
boreal’is Michx., Q. 10, 47, 52, 60, 62, 63, 64, 66, 86, 88, 94, 100, 115,

116/ 153, 162, 184, 186
Cactaceae 26
castaneifolia, Q. 87
Chrysolepis Hjelmqvist 4, 28, 68, 70, 71, 72, 78, 125, 153, 162
chrysolepis Liebm./ Q. 31, 33, 77, 78, 111, 113, 144, 147, 153, 176, 204, 207
chrysofepis var. shastensis, Q. 78
chrysophylla (Hook.) Hjelmqvist, Chrysolepis (C)7, (C)8, 71
coccifera L., Q. 12
coccinea Muenchh., Q. 62, 153
deamii Tre!., Q. 100
delavayi Franchet, Q. 227
douglasii Hook & Am., Q. 48, 68, 76, 153, 162, 176, 177, 182
durata Jeps., Q. 48, 76, 176, 177
emoryi Torr., Q. 12, 16, 42, 44, 48, 52, 56, 103, 106, 108, 153, 160, 221,

224
engelmannii Greene, Q. 57, 58, 167
Eucalyptus 26
Fagaceae 26
fafcata Michx. Q. 38, 48, 154, 216, 218
gambefii Nutt., Q. 42, 44, 74, 76, 154, 167, 198
garryana Dougl., Q. 52, 76, 176, 177, 182
graves/i Sudw./ Q. 48
gnsea Liebm., Q. 33, 154, 162, 210
havardii Rydb., Q. 48, 154
hypofeucoides A. Camus, Q. 12, 54, 56, 154
ifex L., Q. 12
Hicifolia Wangenh., Q. 52, 62, 84, 114, 154, 162
imbricaria Michx./ Q. 62, 115, 154
incana Bartr., Q. 154
ithaburensis Decandole, Q. 12
kelfoggii Newb., Q. 40, 42, 52, 111, 113, 154, 162, 176, 177
laeyis Walt., Q. 48
laurifofia Michx., Q. 48, 62, 63, 115, 154, 173
lineata, Q. 13
Lithocarpus 13
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lobata Nee/ Q. 48, 76, 111, 154, 173, 176, 177/ 180
/yroto Walt./ Q. 100/ 186, 216, 218
macrocarpa Michx./ Q. 10, 48, 86, 100, 101, 112, 154, 183, 186, 213, 216,

218
marilandica Muenchh., Q. 48, 98, 154
mobriana Buck!., Q. 95, 97, 207, 210
muehfenberg’fi Engelm., Q. 86, 100
myrtifolia Willd., Q. 173
neo-tharp’n A. Camus, Q. 154
nigra L., Q. 48, 52, 117, 154, 162, 170, 173, 186
Nopafea 25
oblongifofia Torr., Q. 48, 109, 154
"obtusifoba" Q. (=Q. stellata) 100
0punt a 25
palustris Muenchh., Q, 40, 45, 48, 50, 52, 86, 150, 154, 161, 162
phelfos L., Q. 48, 62, 63, 154
prinoides Willd., Q. 101
prinus L./ Q. 74, 86, 101, 154, 186, 189, 192, 216, 218
pungens Liebm., Q. 154
Quercus L. 4, 13, 28, 33, 36, 42, 48, 52, 54, 56, 62, 63, 66, 70, 71, 76,

84, 86, 87, 88, 92, 97, 100, 101, 102, 106, 108, 109, 111, 112, 113, 114,
115, 116, 117, 125, 147, 155, 160, 164, 167, 173, 176, 182, 186, 198,
204, 216, 224, 230

robur L./ Q. 155
"rubra", Q. [=Q. borealis) 116
rugosa Nee, Q. 210
sempervirens (Kell.), Chrysofepis 68, 71, 206, 207
shumardii var. texana (Buckl.)/ Q. 48
stellata Wangenh./ Q. 10, 48, 52, 86, 100, 101, 155, 164, 186, 189, 216, 218
turbinelfa Greene, Q. 78
undulata Torr., Q. 52, 56, 108, 155, 164, 168
undulata var. pungens^ Q. 224
"utahensis" (A. DC.) Rydb./ Q. 74, 195, 198, 201
vaccinifolia Kellogg, Q. 78, 206, 207
velutina Lam./ Q. 10, 48, 52, 60, 62, 63, 115, 155, 158, 164
virginiana Mill., Q. iii, 10, 33, 34, 36, 48, 52, 155
virginiana var. fusiformis (Small) Sarg., Q. 155, 164
wislizenU A. DC./ Q. 33, 40, 42, 113, 155, 160, 164, 206, 207
"wrightii", Q. 52, 102, 108
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INDEX TO SCALE INSECT TAXA

Valid names in roman type; synonyms/ homonyms/ manuscript names and
misidentifications in italics. Page number for description of taxon in boldface.

Allokemes Bullington & Kosztarab xii, 10, 11, 17, 28, 30, 36, 38, 44, 53, 56,
58, 63, 66, 68, 125, 129, 132, 133, 136, 138, 140, 142, 143, 150, 170, 234,
236, 237

andrei Lindinger, Kermes 3, 80, 186
andre’f (Lindinger)/ Talla 80
Apiomorphidae 27
arizonenis King, Kermes 108, 157
arizonenis (King), Taffa. 108
austini Ehrhorn, Kermes 109, 157
austini (Ehrhorn), Taffa 199
balachowskii Bodenheimer, Nidularia 12
boguei (Cockerel I), Coccus 110
boguei Cockerell, Kermes 110, 157
boguei (Cockereil), Talfa 110
branigani (King), Allokermes iv, 16, 17, 28, 30, 33, 126, 129, 132, 136, 141,

143, 144, 147, 150, 157
branigani (King), Kermes 30, 77, 144
bytinskii Sternlicht, Kermes 3
cellulosus Borchsenius, Physeriococcus 13, 129, 131, 139, 230
cerffera (Ehrhorn)/ Talfa 110
ceriferus Ehrhorn/ Kermes 110, 186
Coccidae 9, 12
Coccoidea 11, 125
Coccus 102
cockerelfi (Ehrhorn), Coccus 111
cockerelli Ehrhorn, Kermes 2, 72, 76, 111, 129, 130, 132, 134, 136, 141,

142, 144, 173, 177/ 178, 180, 182, 186, 189, 195, 201
cockerel/! (Ehrhorn), Tafia 111
conclnnufa (Cockerell), Tafia 111
concinnufus (Cockerell), Coccus 111
concinnuius Cockerell, Kermes 72, 111, 129, 130, 133, 134, 136, 138, 141,

142, 143, 160, 177, 178, 180, 183, 186, 189, 190, 195, 198, 201, 207
cristicoia Cockerell/ Olliffiella iii, 3, 12, 13, 16, 27, 102, 117, 126, 129,

140, 221, 227
Cryptococcidae 25
cueroensis (Cockerell)/ Allokermes iii/ iv/ 10, 30, 33, 36, 157
cueroensis Cockerell/ Kermes 33
Dactylopiidae 9, 25
dubius Bullington - Kosztarab/ Allokermes 30, 36, 38
ehrhorni (Cockerel!), Coccus 110
ehrhorni (Cockerel!), Kermes 110, 157
Eriococcidae 9, 11, 13, 26, 234, 237
Eriococcus 12
emoryi Ferris, Kermes 2, 3, 5, 109, 157
essigi (King), Allokermes iv, v, 16, 17,29, 39, 42, 113, 157
essigi King, Kermes 39
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ferrisi Buliington & Kosztarab, Allokermes 29, 42, 44
folium Bullington & Kosztarab, Nanokermes 10, 11, 16, 17, 87, 88, 94, 101,

217, 218
Fulbnghtia Ferris 10/ 11, 13, 125, 136, 139
gallicola (Ferris), Fulbrightia 11, 129, 139, 227
gatlicola Reyne, Reynvaania 13, 129
galiiformis (Riley), AHokermes 3, 30, 45, 53, 63, 109, 126, 129, 130, 132,

133, 134, 136/ 140, 147, 150, 157, 158, 161, 164, 167, 173,
galiiformis (Riley), species complex, Allokermes 140, 142, 143
gafliformis (Riley), Coccus 45
galiiformis Ritey, Kermes 1, 10, 45, 109, 150
gaUiformis (Riley), Talla 45/ 141
gaUiformis var. cueroensis Cockerell, Kermes, 33
gillettei (Cockerell), Allokermes 30, 53, 56, 129, 132, 136, 138, 141, 143,

157, 164,.167, 168, 170
gillettei (Cockerell), Coccus 53
gillettei Cockerell, Kermes 53, 164, 168
gillettei (Cockerell), Tafia 53
grandis (Cockerel!) Allokermes 3, 29, 57, 58, 167
grandis Cockerell, Kermes 2, 57
grandis (Cockerell), Talla 57
iselini (Baer & Kosztarab), Nanokermes 87, 88, 94, 97, 129, 130, 133, 139,

142, 143, 207, 210, 213, 218
isefini Baer & Kosztarab, Kermes 94, 207, 210
Kermes Boitard xii, 1, 2, 2, 9, 10, 11, 12, 13, 16, 27, 28, 44, 68, 70, 76,

78, 86, 113, 116, 125, 126, 129, 131, 133, 136, 138, 140, 141, 142, 143,
224 233 234 237

Kermesidae ’Signoret iii, 9, 11, 13, 25, 26, 18, 123, 125/ 126, 130, 134, 136,
139, 142, 233, 234, 235, 236, 237

Kermi’dae 9
Kermococcidae 9
Kermococcus Silvestri 11, 13
kingi (Cockerell)/ AHokermes iii, 3, 10, 16, 17, 18, 29, 58, 63, 116
king! (Cockerell), Kermes 2, 58
kingi (Cockerell), Tafia 58
kosztarabi (Baer), Allokermes 63, 129, 130, 132, 140, 157, 170, 173
kosztarabi Baer, Kermes 2, 63, 170
Lecanidae 9
Lecanium 2
Leucopis 124
mirabilis King, Kermes 112, 157
mirabilis (King), Talla 12
Nanokermes Bullington & Kosztarab xii, 10, 11, 26, 27, 87, 94, 97, 101,

125, 129, -132, 133, 136, 138, 140, 142, 143,’ 234, 236, 237
Nidularia Targioni-Tozzetti 10, 12, 125, 139
niger King, Kermes 157
nigripunctata (Ehrhorn & Cockerell), Talla 39, 113
nigropunctatus Ehrhorn & Cockerell, Kermes 30, 33, 39, 113, 157
nivalis (King & Cockerell), Allokermes 29, 64, 66, 157
nivalls (King & Cockerell), Coccus 64
nivalis King & Cockerell, Kermes 64
nivalis (King & Cockerell), Talla 64
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nudus Butlington & Kosztarab, Kermes 26, 71, 72, 87
occidentalis King/ Kermes 114, 157
occidentafis (King), Tafia 114
Olliffiella Cockerell xii, 2, 3, 4. 10/ 11, 12/ 28, 102, 123, 125, 126, 129, 136,

139, 227, 234, 236, 237
perryi King, Kermes 114, 157
perry! (King), Talla 114
pettiti Ehrhorn, Kermes 115, 157
pettiti (Ehrhorn)/ Tafia 115
Physeriococcus Borchsenius 10, 13, 125, 136, 139, 140, 233
prinus Baer & Kosztarab, Kermes 72, 129, 130, 141, 186/ 189, 192, 195
pubescens (Bogue), Coccus 97
pubescens Bogue, Kermes 2, 11, 87, 88, 97, 213/ 218
pubescens (Bogue), Nanokermes vi, 10, 11, 12, 88, 94, 97, 101, 126, 129,

130, 132, 136, 139, 142, 143, 210, 213, 217, 218, 220
pubescens (Bogue), Talfa 97
pulvinata (PIanchon), Nidularia 129
pufvinatus PIanchon, Coccus 12
Querceticoccus Lindinger 12
quercus Linnaeus, Kermes 10, 11
rattani (Ehrhorn), Atlokermes xii, 3, 29/ 67, 68, 112, 157
rattan! Ehrhorn, Kermes 67, 112, 114
rattani (Ehrhorn)/ Talfa 67
Reynvaania Reyne 10, 13, 125, 139
rimarum Ferris, Kermes v/ 3, 16, 17, 26, 70, 72, 74, 76, 87, 111, 126, 129,

130, 133 134, 136, 138, 141/ 142, 144, 177, 186/ 189, 195, 198, 201, 202
roboris (Fourcroy)/ Kermes 1, 68, 70
sassceri King, Kermes 116, 157
sassceri (King), Talla 116
"secunda" Ferris/ Ottiffiella 2, 12, 13, 117, 129, 142, 224, 227
shastensis Ehrhorn/ Kermes vi/ 16, 17, 70, 72, 77, 78, 129/ 131, 132, 140,

141, 186, 189, 195, 201, 204, 207
shastensis (Ehrhorn), Talfa 77
Sphaerococcus 87
syivestris (Cockerel! & King), Kermes vi, 3, 14, 68, 70, 71, 80/ 86, 87/ 112
sylvestn’s Cockerell & King/ Sphaerococcus 80
Talla von Heyden 11
tnnotata (Bogue), Talla 116
trinotatus Bogue/ Kermes 116, 157
tubul/ferum Cockerefl/ Lecanium 3, 57, 167
waldeni King/ Kermes 3, 45, 53, 157
waldeni (King), Taffa 45
williamsi Sternlicht, Kermes 3
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MANUSCRIPTS FOR THIS SERIES of bulletins are published as they become

available from this university’s Coccidology Laboratory in the Department of

Entomology. The publisher of these bulletins is the Virginia Agricultural Ex-

periment Station, Virginia Polytechnic Institute and State University.

Only unpublished findings of original research dealing with the morphology,

systematics/ and biology of scale insects are published. Before publication/ as

a rule/ each manuscript is reviewed by scientists familiar with the subject matter.

Reviewers are named under Acknowledgments in each bulletin.

Throughout the world, scale insects are among the most important pests

of agricultural, sylvicultural, ornamental, and greenhouse plantings. More than

6/000 species are known; and adequate descriptions/ illustrations/ and keys that

could enable specialists to make identification before attempting control are

lacking even for the more common species. It is difficult to detect scale insects

on plants because they are extremely small and often hidden. Therefore/ this

series of bulletins was initiated to expand our knowledge of scale insects.
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