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PARASITIC ON THE SC!URINI AND TAM[ASCIURIN!*

Ke Chung Kim

+

ADSTRACT! Twenty species of the Enderleinellus parasitic upon squirrels of the Seiurini and Tamie
sciurini are described and illustrated, including seven new species: E. deppei, E. kaibabensis, E, ns.
paritensis, E. aculatus, E. paralongiceps, E. pratti, and E. tamiasciuri spp. n. These species are place)
into two species-groups, longiceps-group and nitzschi-group, mainly based on the details of abdeming
and genital structures of both sexes. The nymphal stages of E. extremus Ferris, E. paralongiceps sp. n.,
and E. tamiasciuri sp. n. are also described and illustrated. A key to adult stages of the known specin
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of the Enderleinellus from the Sciurini and Tamiasciurini is presented, The characters- of taxonomic §/ -
importance for both nymphal and adult stages in the genus Enderleinellus are also discussed. ¥ 3
; ‘ : ‘

The genus Enderleinellus Fahrenholz, 1912,

is known to occur exclusively on hosts of the

rodent family Sciuwridae. Ellerman (1940), in
his review' of living rodents, recognizes 44
genera and approximately 389 species in

‘the Sciuridae, these containing approximately

1,361 named forms. At the time of Ferris
monograph (1951) only 26 species of the

" Enderleinellus were known from hosts of only

. the FunambBilini,

-

about 50 species (18 genera) of the Sciuridae;
12 species from the Sciurini, 3 species from
6 species from the Callo-
sciurini, 1 species from the Xerini, and 4
species from the Marmotini. Since 1951 little
information has been added to the taxonomy
of the Enderleinellus, despite the fact that
a great deal of study is needed and many new
additional taxa remain to be discovered in the
genus. Johnson (1939, 1960, 1964) reviewed

the regional fauna of thé Enderleinellus of

Thailand, Africa, and the Indo-Malaysian areas,
respectively, and deseribed a new species,
E. corrugatus, from Callosciurus (Tamiops)
maclellandi, Thailand. Kaneko (1954)

. losciurus erythracus theiwanensis, Japan. Bla-

“goveschtchensky (1965} reported four addi-

tional new species of Enderleinellus: E.

"krochinae from Sciurus anomalus syriacus in

Turkey, E. dolichocephalus from Marmota
camtschatica in Siberia, E. disparilis from

. Gitellus rufescens rufescens (= C. undulatus}

" Rececived for publication 14 May 19G6.

* Paper ‘No, 53974, Scientific Journal Series, Min-
nesota Agricultural Experiment Station, St. Paul,
. Minnesota 55101, This is the first paper in the
series for revision'of the genus Enderleinellus.
i ‘ :
. "\ . e
N

‘franklini, C. tridecemlineatus, and C. harrisi

de- -
scribed a new species, E, kumadi, from Cal- -

.and Kelson (1959), and the classification of

- closely the host classification. -
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in Siberia, and E. propinquus from Citellus ,
fulous in Kazakhstan, USSR. Kim, Browp,/
and Cook (19G63) studied the popul.\tmu.
differences of the Enderleinellus suturalis con-
plex on three host species of. Citellus quaiti.
tatively, and showed some subspecific dilfvr E
ences” among the louse populations on ¢/ ¢

Kim (1966) described the nymphal stages’of
the three North American species of the Ender. §
leinellus: E. longiceps, E. marmotae, and [,
suturalis, ‘

While studying the “longiceps-group” of !
Fervis (1951), I have discovered several new
species. This led me to initiate a revisional -}
study of the genus Enderleiniellus. All of the
species, except for the nitzschi-group, will ke
to the “longiceps-group” in Ferris’ monogriph
(1951); these are E. arizonensis Werneck, E.
brasiliensis Werneck,. E. extremus Feris, £ §
hondurensis Wemeck, E. insularis Wemneck, ;
L. kelloggi Feris, E. longiceps Kellogg and !
Ferris, E. mexicanus Werneck, E. microsciuri
Werneck, E. urosciuri Werneck, and E. vener
uelae Fertis.

The scientific names and the classification |
of generic and subgeneric levels of the host
species are those of Ellerman (1940) and 1Ll

the Sciuridae is that of Simpson (1945).

Other species-groups of Enderleinellus will bv i

treated in relation to the host groupings of
the Sciuridae in subsequent papers, since the
species grouping of the lice seems to p.n.tlld ;

For the measurements, the standarduu. ;
mensuration system adopted fog the study of |,
the Enderleinellus suturalis co%xglex 'is fo]
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twed in this paper (Kim, Brown, and Cook,

- 193).

The bulk of the material on which most
of this study is based came from three prin-
¢ipal sources: the insect coliection of the
('niversity of California, Berkeley, California.
1UCB); United States National Museum col-
iﬂ_limu {USNM}; and the University of Min- '

“ snta Entomology Collection, St. Paul, Min-

emita (UM).” Type specimens. are deposited
4 these institutions unless otherwise noted. .

In this paper 20 species of the genus Ender-
Linllus  parasitic  upon the Sciurini and
fainscivrini of the rodent family Sciuridae,
wuling seven new species, are described
«d illustrated. These species are placed into
ta0 species-groups (the longiceps-group and
e nitzschi-group) based mainly on details
o abdominal and genital structures of both
«ws, The nymphal stages of Enderleinellus

- wiremus Ferris, E. paralongiceps sp. n., and

L, tmnigsciuri sp, n, are also described and
Mtrated. The characters of taxonomic im-
wetance in the genus Enderleinellus are dis-
awwe] with reference to adult morphology by
K (1965) and to nymphal morphology by
Kim- (1966). - o

NOTE ON MORPHOLOGY OF
* ENDERLEINELLUS

In the systematics of Enderleinellus a limited
wiber of “adult characters, sach as the
fwcacic sternal plate, abdominal setae, para-
wtiiles, and a few genital features, have been
astly” commonly used. On the other hand,

- b comparative morphology of Enderleinellus
- comy 2l

Canot been studied and is still poorly known.
far this reason, I have studied the morphology
o the Enderleinellus species, particularly of

£ lmgiceps Kellogg and Ferris, in greater .

il This has yielded additional characters
#importance for recognizing species. I have
s allempted to standardize a terminology
silicable to all groups of Hoplopleuridae.
the morphological terminology of Kim (1965)

2 v alult stages, and of Cook and Beer (1959),

wf Kim (1966) for nymphal stages are fol-
wed i this paper, unless otherwise noted. -
The heaed and thorax of both sexes provide
vlew significant taxonomic characters, i.e.,
b lngth and  arrangement of head ~setae,
*wuce or absence of ACHS, number and

size of ADTS, and shape of the thoracic sternal
plate.. The thoracic sternal plate is variously
shaped, with or without an anterior process

(Fig. 7). The abdomen provides the majority -
. of characters used in the systematics of Ender-

leinellus and shows striking sexual dimorphism
within each species, especially in the terminalia.

The abdomen consists of nine rather dis-
: tinct segments with the tenth segment ob-
scure. It usually bears from three to five
. paratergites on abdominal segments 2 to 6.

Spiracles are commonly present on segmeits

"3 to 5 oreven 3 te 7 (Fig. 1). The numiber
and size of. the paratergal setae and the/size -

of spiracle provide good taxonomic characters
for some species (e.g., E. longiceps Kellogg
and Ferris and E. malaysionus Ferris)., Ab-
dominal segments 7 and 8 are each usually
provided with a pair of marginal setae (MAS)

on each side, but in some species MAS are -

missing on the abdominal segments. The num-

ber and size of MAS in segments 7 and 8 are

also of taxonomic importance.

The tergal and sternal plates of the abdomen

‘are poorly sclerotized, and sometimes com-

pletely lacking, except for the genital arveas.’

The number of the sclerotized tergites and
sternites, and the number and-shape of setae

" on these sclerites, are sometimes taxonomically
 important. In many species the number of
lateral  abdominal setae (LAS). which are on

the membrane between the median. tergites or

sternites and the paratergites is of taxonomic

importance. The central tergal or sternal setae

(CAS) with lateral abdominal setae in each -

segmental row are expressed as “lateral setae

(LAS)-central setae (CAS)-lateral setae (LAS)” -
“(e.g., 0-4-0) (Fig. 1). The most striking char- -

acters for separating closely related species

(e.g., longiceps-group) are found in the geni- 3

talia, particularly in the male.

"The male genitalia consist of five major parts: =~

the basal apodeme, endomere, paramere,

aedeagus, and pseudopenis (Figs. 2, 3). The -

basal apodeme (=basal plate (bp), Ferris
(1919), and Ewing (1932)) is composed of

paired, long, rodlike sclerites which may be
fused anteriorly to form a Y- “or” U-shaped
structure (e.g., E. longiceps X.-and F. and E.
itzschi Fahr.). The basal apodeme is some-
times fused completely to form a single rodlike
structure (e.g,, E. zonatus Ferris). The shape -




““and F. is typical of the longiceps-group. 1
; have, therefore, studied the genitalia of this
species in greater detail with special reference.

%90

‘and length of the basal apodeme is distinct for

- each species.

The aedeagus or penis (= penis (p}, Ferris
(1919) and Ewing-(1932)) is usually a mem-
branous or a weakly sclerotized tube located
within the genital sac or the frame of the endo-
mere. The structure of the endomere varies
greatly between the species-groups. The endo-
mere is very large and complex in the longi-
ceps-group, while it is almost completely lack-
ing in the nitzschi-group. In the longiceps-
group, the most important specific taxonomic
characters are generally found in the structure
of the endomere.

In the nitzschi-group the mternal sac (=

“preputial sack,” Mjoberg (1910); mesosome,

Cummings. (1918}); vesica penis, Nuttall (1916);
internal sac, Ewing (1932); vesicula penis,

.Terris (1918}} is quite evident since it bears
numerous conspicuous teeth (Figs. 139, 144,
149). The function and origin of the internal
sac is not clear, although there are speculations
by several workers.

The parameres (= paramere (par), Ferris

(1919) and Ewing (1932)) are paired, gen-
erally sword-shaped sclerites which articulate
anteriorly to the posterior end of the basal
apodeme. 'The pseudopenis (= pseudopenis
{(pp), Ferris (1919); ventral apodeme, Ewing

(1923)) is a Y-shaped sclerite between the -

parameres.
The genitalia of Enderleinellus longzceps X.

to the organization of the endomere. As shown

~ %n Figwes 2 and 3, the basal apodemes are lo-

cated ventrally and are articulated posteriorly .

to pavameres. Dorsal to the basal apodeme

dorsal endomere, anterior endomere, posterior

endomere, and middle endomere. The dorsal
~ endomere (= U-shaped pieces (e},
. (1919); dorsal endomere, Ewing (1932)) is a

Ferris

U-shaped dorsal sclerite which is more or less
completely detached from the major part of

the endomere, The middle endomere, anterior

endomere, and postetior endomere are attached
on the surface of a ball-like, membranous geni:

- tal sac located between the dorsal endomere -
aud the venh‘al bnsal apodeme. Wxthm the
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“structure, called here the redula, which i
"endomere, aedeagus, and radula are of et

‘The genital plate is variously shaped and beany 5. -

" two or three setae on the inner margin of i

‘of the female genitalia there is an elongatel.
weakly sclerotized stracture, called here the

. there are components of the _endomere. The
““endomere counsists of four major parts: the

'8, 153). The .size and shape-of the geiiti § -

genital sac there is a tubelike eedeagus or penis 4
- connected to the e:aculatory duct, The middl

endomere is a more or less ringlike sdcn:e .
covering the dorsal surface of the genital sie -
The anterior endomere (=in part, weakly
chitinized structure (sp), Ferris
Statum penis (?), Nuttall (1916)), is poorly .
sclerotized and covers the anterior to ven.
tral surface of the genital sac. On the
posterior surface there is the posterior endp. -
mere. The posterior endomere consists of twg
large, lateral sclerites which are connected by
a narrow sclerite. Posterior to the endomer
there is a Y-shaped pseudopenis. The apica)
part of the psendopenis reaclies the end of the -
body. In the vicinity of the apical part of the
pseudopenis there is an inverted U-shaped

b

placed vertically over the apical part of the
pseudopenis. The morphological origin “and
the function of this structure is uncertain, The
shape and size of the basal apodeme, paramer,

T

% ze s

taxonomic importance. :

The female genitalia consist of f:ve m.un-
parts: the genital plate, gonopods, genitad
lobes, valvula, and the spermatheca (Fig. 441

ey

iy

a. definite number of middle and- posterior
setae. ' The gonopods are paired, sclerotized, }
flattened plates variously shaped, which beat

plate, The genital lobes are paired lobes immr ;
on each side of the sternum of abdominai e
ment 9, each having a strong, spiniform, geni-
tal seta and a tuft of setae. At the middle par-

valvula. The valvula is variously shaped: ir:

terior to the genital plate and gonopods (i

(191, §

[
T X

“

may be tapered, serrated, or even blunt at th i
apex. Between the gonopods there is dorsalh - ‘
a short, wide, sclexotized plate. This mayle'y ¥
referred to as the intervaloula (= intervalvul 1%
Snodgrass (1933)), The spermatheca is' wil | \\.\
‘sclerotized in certain species, while lacking & = - Y
others. The shape and size of the genital pl e
gonopods genital  lobes, intervalvula, wi’y = -
spermathec&iﬁprovide useful taxonomic charst 27 |y
ters for distinguishing cryptic species. Insos §  pi
species there is a series of vulvar fimbriae po D

wul
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H
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{ otac also provide good taxonomic characters.
I e cortain species. The chaetotaxy on the
sargin of the anal arca also sometimes affords

Jaracters of taxonomic importance.

In addition to the chaetotaxy described in
{im {1966), several other setae of taxonomic
aportance-in the Enderleinellus nymphs may
te mentioned here, In certain species (e.g,
§. exiremus Ferris) the dorsal marginal head
wtat (MES) are distinctive and arranged in

paterior dorsal principal head setae (PDPHS)
way be Jong and are wsually situated mesal

e e Bk PRy L AL g A 4 G e AN ] W T L e

ifigs, 98, 99, 154, 155). The posterior central
seadl setue (PCHS) may be present mesal to
#0118 as found in adults.” The thorax of the
wmphal stage may bear the distinctive dorsal
smthoracic setae  (DPtS), the dorsal meso-
taracic setac (DMtS), and the accessory dor-
ul thoracic setae (ADTS) posterior to DPTS
iFigs. 154, 155). In certain species {e.g., E.
1 peralongiceps sp. n.) the posterior end of the
3 ddumen dorsally bears a pair of small anal
. what (AI}S).

e, At - g A

Gonus Enderfeinelius Fahrenholz‘-

|l. 3 Ruderdeinellus Fahrenholz, 1912a, Zool. Anz,-39;
4% (Type: E. sphaerocephalus (Burm.), ex

e

’ g Seiurax vulgaris (L.); Fahrenholz, 1912b, p. 52,
g W (diagnosis }; Kellogg and Ferris, 1915, p. 40;
j Ferris, 1916, p. 148; Falrenholz, 1916, p. 29;
i Feris, 1919, p. 7; Jancke, 1938, p. 66; Séguy,

¢ 3 1, 427; Werneck, 1948, p. 281; Ferris, 1951,
© " p 12 (sinks Ewing’s names; Hoplophthirus,
& Cyclophthirus, Rhinophthirus, and Euenderleinel-
© 3 had Johwson, 1960, p. 7; Johnson, 1964, p. 69;

v -3 Blwwoveschtchensky, 1965, p. 85; Stojanovich
. anl Pratt, 1965, p. 7 <fillustrated key for N, A.
o8 geeits), i ‘

; § wbpthires Ewing, 1929, .p. 195 (Type: E.

¢ miuralls (Oshorn)) (fide Ferris, 1951).
b Tandedeinelluy Ewing, 1929, p. 197 (Type:

E.
v b bwiwd Perris) (fide Ferris, 1951), :
o & Unlwhthirgg Ewing, 1929, p. 194 (Type: E..
¢ aerd Verris) (fide Ferris, 1951). '
’: § tinepfithirns Ewing, 1920, p, 196 (Type: E. .
v Aliwsciurus Ferris) (fide Ferris, 1951).
o i e of the genus ,
.. .
I 1 tulerleinellus nitzschi Fahvenholz, 1918 (nom, )

) {= Pedicilus spheerocephaltss of Nitzsch,

-_'H.

Imciption of the genus

L T G
.

; more or less straight line as in adults. The .

ts the posterior marginal head setae (PMHS) -

Y onee von Olfers, 1815, orig. desig,, preoccu- .

iphiplewrids with' a pair of small ventral i
uies on abdominal segment 2, these sclerites

!
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. . ) !:
either joining paratergites without seta or oceunr-’

. ring 1hore medially, completely detached from

paratergites of segment 2, bearing a flattened point .
which is apically free from body, with a small

- posteroapical seta. Head more or less cylindrieal,

without eyes; antennae 5-segmented; CS, OS5, PAS,
ISHS, OSHS, AMHS, MMHS, PMHS, DPHS, and
PCHS distinct; AS and ADHS wusually lacking; .
ACHS present or absent; DPHS slightly longer -
than 6r similar to PCHS in size. Thorax with a
variously shaped sternal plate; DPTS long and
paired; ADTS present or absent; anterior and mid-
dle pairs of legs of similar size, small and weak,
and with weak claws; posterior Iegs much larger,
".with a large, broad claw. Abdomen with a pair of
small ventral sclerites on abdominal segment 2; |
usually three to five paratergites present on seg- -
ments 2 to 6; all paratergites apically free from
body, with paratergal setae, usually paired; each
segment, both dorsally and ventrally, usually with
a single transverse row of setae; terpum and ster-
aum with very small, narrow, sclerotized plates.
oceupying the median half to third of each seg-
ment, usually of abdominal segments 2 to 7, or
with no such plates; sternum of male, and both
sternum and tergum of female more commonly
without sclerotized plates. Male with genitalia of
various types. Female with or without spermatheca;
one pair of gonopods each with two or more setac;
genital plate large, each side with two or more
posterior setae; genital lobes each with a spiniform -
genital seta. -
The species-group of Enderleinellus parasitic
upen the Sciurini and Tamiasciurini is distinguish-
able from all other species by the following combi-
nation of characters: (1) thoracic sternal plate

with two oval, strongly sclerotized latexal pieces o

which are connected by a membranous median’
area; {2) with a long DPTS, DPts, DMtS on eachi
side; (3) abdomen with four or five paratergites
on segments 2 to 5 or 2 to 6; (4) with three pairs
of spiracles on segments 3 to 5; (5) with paifed
ventral plates of segment 2 circular, bearing =
flattened point which is apically free from the
body and with a small posteroapical seta, and. com-
pletely detached from the paratergites; (6) ab-
dominal segments 7 and 8 each with a pair of long,
slender MAS; (7) males with four to seven small,

‘narrow, sclerotized tergites on abdominal segments

1to 7 or 2 to 7, each oceupying the median }'ialf .
to third of the tergum; (8) females usually Wwith'
intervalvula, : -

Key to the Species of Enderleinelius from
the Sciurini and Tomiasciurini

1. Abdomen with 4 paratergites on segments
2 to 5; male: head without ACHS;

. genitalia with 5 major parts, with a more
or less inverted U-shaped basal apodeme
and without visible internal sac; female:

- spermatheca present, if lacking valvula '
. strongly sclerotized and extending for-
- ward until it merges with genital plate;
;& series of long vulvar fimbrise present;
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genital plate with 1 or 2 posterior sctae
on each side (longiceps-group)
Abdomen with 5 paratergites on segments
2 to 6; male: head with ACHS, cven
if minute; genitalia with 3 major parts,
with an inverted Y- or V-shaped basal
apodeme and with intemal sa¢ bearing
many tecth; female: spermatheca lack-
ing; vulvar fimbriae short; genital plate
with 3 posterior setae on each side
( nitzschi-group)

-2 Abdomen without sclerotized sternite and

. male:

il

*

with segment 3 bearing 2 long, strong
" paratergal setae as Jong as paratergite:
4 sclerotized tergites- present on
- segments 2 to 5; anterior part of internal
sac with numerous large. tecth; female:
abdomen with 1 very small tergite on
segment 5; paratergites of segment 9
with a single dorsal paratergal seta;
gonopods elongated, each with 3 setae
on mesal margin; base of genital lobes
with 5 or more stiff, long sctae; {Figs.
144-148); ex Sciurus anomalus syriacus,
Sytia, Iran, Turkey, and Caucasus Crimea

out above combination of characters ...

: 3 ‘Abdomen with 8 sclerotized sternites on

<. segmeiis 1 to 6 and with paratergites
" of segment 2 bearing 2 -dorsal paratergal
setae; male:
tergites on segments 1 to 6, even if 1lst
tergite very small; internal sac with

abdomen with 6 distinet

s 19. E. krochinae Blagoveschtchensky
) Abdomen with sclerotized sternites; with-

3

more than 10 large teeth on anterior ..

part and numerous small teeth on pos-
terior part and apex of terminalia with
numerous marginal setae; female: gono-
pods with posterior seta stronger than

anterior two setae; genital plate with 2 -

Tows of 3 setae more or less horizontally
arranged and without valvula; genital
seta apical; {Figs. 139-143); ex Sciurus
vulgaris, Europe

Abdomen w1th 4 sclerotized sternites on
..segments 3 to 6 and with paratergites

of segment 2 bearing 1 dorsal paratergal .

seta; male: abdomen with 7 distinct
sclerotized tergites on segments 1 to 7,

even if 1st tergite small; internal sac .

with numerous small teeth, occasional
large teeth and 1 or 2 setiferous tu-
bercles on anterior part and'a continu-
ous series of large teeth on posterior part
and apex of terminalia without numer-
" ous marginal setae; female: gonopods
each with 3 similar setae; genital plate
with 2 rows of 3 setae more or less verti-
cally arranged: distinet valvula present;

18. E. nitzschi Fahrenholz

 genital seta subapical; (Figs. 149~
= 153); ex. Tamiasciurus spp., North
America ........... 20, E. tamigsciuri sp. n.

-4(1) Males, gemtaha wnth basal apodemes,

7.

9

endomeres, parameres, pscudopenis, and
radula
Females; genitalin with -spermatheea {or
if lacking, sclerotized tubular valvala),
genital plate, gonopods, genital lobes,
and valvila
Arms of basal apodeme subapically bﬂohcd
(Figs. 34-42) (extremus-subgroup) .
Arms of/ basal apodeme not sulmpicnlly
bilobefdl but bent laterally {Figs, 26—
33) (longiceps-subgroup)

Arms of basal apodeme apically bilobed

to receive paramere; posterior endomere
with anteromesal, hooklike process; para-
mere more or loss uniformly thickened
with abruptly tapering end; {Figs, 16,
a3); ex Sciurus igniventris, Brazil ...

combination of characters
Abdominal segment 2 with 2 dorsal para-
tergal setae; abdomen with 7 sclerotized
tergites on segments I to 8, even if 1st
two tergites very small; middle . endo-
mere poorly developed and not ring-
shaped

Abdominal segment 2 with 1 dorsal para.

tergal seta; abdomen with 5 tergites on

segments 3 to 7, even if st tergite

small; middle endomere well developed
‘and more or less ring-shaped (Figs. 26~
30)
Abdomen with less than 9 DLAS on o.lch
side and with 7 sclerotized tergites on

) 8. E. urosciuri Wermed
- Arms of basal apodeme gradually tapering
at apex without lobe; lice without above *-

segments 1 to 7 but Ist two tergites -

small, poorly sclerotized dots;
of sternal and tergal setae 0-4-0; dorsal
endomere with short lateral arms; arms
of basal apodeme with small subapical

protuberance or small acute spur towand. -

meson {Fig. 32); posterior endomere
well developed; (Figs. 7T2-T9}; o
Sciurus variegatoides and S. yucumncmh
Central America :

weranememsmstazoeenes 1o e TiONcurensis Wtrm\l

.Abdomen with more than 10° DLAS on
cach side and with 7 sclerotized ter-

Ist rows’

gites on segments 2 to § but only one on

segment 2 small or lacking; 1st rows of

stemnal sctae 1-2-1 and of tergal setae
1-4-1; dorsal endomere with long, slen-
der lateral arms; arms of basal apodeme
subapicaily without protuberance; pos-
terior endomere poorly developed; (Iigs.
66-69); ex Sciurus griseus, - Californin):
USA e
'Abdomen with st row of tergal: setae,

. 8. E, kelloggi Feus

1-2-1; abdominal segment 3 with sclero-. -

tized tergite very small —........
Abdomen with 1st row of tergal: sctae
1-4.1; abdomm'\l segment 3 with sclcro-
tized tergite very distinet oo

’m Thorax with inner AD’I‘S 2to 3 tlmcs
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* longer than outer seta; antennae placed

mare or less laterally; dorsal endomere -

more or less V-shaped; anterior endo-
mere  with
picces, between them present one me-
dian picce; basal apodeme thickened
in middle; {TFigs.
Lmhabensw, Anz.om USA e
4. E, Ratbabemw sp
Thorax with inner ADTS 5 to 6 times
longer than outer scta; antennae placed
ventrally;  dorsal endomere  U-shaped;
anterior endomere with 2 sclerotized
picces placed medially on thinly sclerg-
tized membrane; basal apedeme slender;
; {Figs. 60-62); ex Sciurus aberti, USA

loop encasing acdeagus; posterior endo-
mere in dowsal view elongated or with
lateral protuberance; paramere basnlly
thickened
Middle endomere  without
acdeagus  tubular;
mote or less triangular; paramere slen-
der; anterior part of middle endomere
pasteriorly produced in middle; thorax
will inmer ADTS twice as long as ounter
seta; abdominal membrane sealy; (Figs.
I-5); ex Sciurus carolinensis, S. niger,
North America

inner loop;

2 well-sclerotized Iateral

54-57); ex Sciurus. _

s T

2

posterior endomere -

............. 1. E. longiceps Kellogg "and Ferris

Antc rior endomere well developed, with 4
sclerotized parts in dorsal view, 1 me-
dizn, 2 lateral, and 1 anterior pieces;

. middle endomere with more or less

~elongrated inner loop; dorsal endomere

. Jdhin, with long lateral arms; posterior
cndomere not produced laterally; (Figs.

" 45-48); ex Sciurus nayaritensis, Mexico
.............................. 2. E. nayaritensis sp.

* Anterior endomere with 2 sclerctized parts,

n.

3 lateral pieces placed medially on .

lhin]y sclerotized wmembrane; middle
endomere with snore or less round inner

loop; dorsal endomere not thin, with .

short lateral arms; posterior endomere
laterally and anteriorly produced; {Figs.
49-51); ex Sciurus oculatus, S. alleni,.
MENICO aoicmreereccecceees

shillow posterior cmargination ...
Arms of hasal apodeme with a deeply V-
or U-shaped emargination oo

ft Amus of basal apodeme with mesal lobe

Jarger than outer lobe and rounded at
apes- (Fig. 41); dorsal endomere with
ils" posterior part strongly notched on

- 3. E. oculatus sp.’n.”
(5L Arms of basal apodeme with a quite

14

15

- each side; posterior endomere posteriosly,

smobth; anterior endomere membranous;
{Vigs, 24, 41); ex Sciurus aestuans,
Brazil o........ 16, E. brasiliensis Werneck

Army of basal apodeme with outer lobe

lirger than mesal lobe, wiifh both lobes

"KIM—SPECIES OF ENDERLEINELLUS (LICE) ON SQUIRRELS AND CHIPMUNKS
\- ' .

apically acute and with outer lobe

teriorly not notched; posterior endomere
with short, acute posterior process; an-
terior cndomere sclerotized (Tig. 23);

abdomen with 7 sclerotized tergites on.
- scgments 1 to 7; paratergites of abdomi-

nal segment 2 with a single dorsal para-
tergal seta; (Figs. 129, 130); ex Sciurus
nesaeus, Venezucla

15 Abdominal segment 2 with 2 dorsal para-

eeeeeveeee Do E. paralongiceps sp. n. ,. o
1. Middle endomere with sclerotized inner -

tergal setae; abdomen with 9 or 10
DLAS on each side; Gth tow of tergal
setae 3-6-3 or 16 setae continuous; ab-
domen with 5 to 7 sclerotized tergites
on segments 1 to 7, 1st tergite minute .

tergal seta; abdomen with 10 or more-
DLAS; 6th row of tergal setae 4-6-4 to

993

“notched apically; dorsal endomere pos- -~

15. E. instlaris Werneck

18

Abdom:ml segment 2 with 1 dorsal p'lr'\-"

4-8-4; abdomen with 6 tergites on ab-

dominal scgments 1 to 6 or 2 to 7, even
if 1st tergite is minute oo ienn

0-2-0, with 6 sclerotized tergites on seg-"

. 16." Abdomen with 1st row of tergal setae:

ments £ to 7, and with 12 DLAS; arms

of basal apodeme with mesal

lobe

shorter than outer lobe (Fig. 38); dor-

penis with its apical part long, at least.
half as.long as its lateral arms; (Figsy
119-122); ex Sciurus arizonensis, $.
apache, S. nayaritensis, S. alleni, South-
western USA and Mexico

.- Abdomen with 1lst row of tergal setae

0-4-0; lice without above combination
of characters -

17, ‘Arms of basal apodeme with postenor

lobes short and narrow, not expanded

basally, with outer .Jobe subapically

tuberculated; dorsal endomere narrow, :
~ with long lateral arms; anterior side of _
endomere - ..

radula rounded; posterior
anteriorly prolonged; abdomen with,
bulbous anal lobe bearing numerous
setae, with 10 DLAS and with 2nd row
of tergal setae 0-6-0; {Figs. 134-136);
ex Microsciurus 'palmen, Colombia ...

lobes long, and thick, basally expanded,

. mesal lobe shorter than outer lobe, with-

out small tubercle; dorsal’ endomere
wide, with shorter lateral arms; anterior
side of rqdula truncate; posterior endo-
mere more or less triangular; abdomen

-without bulbous anal lobe, with 11

DLAS and with 2nd row of tergal setae
0-4-0;

- sal endomere posteriorly notched on
each side; aedeagus tubular; pseudo- .

b

13. E. arizonensis Werneck

17

!

. E, microsciuri Wemetk
Arms of basal f\podeme with  posterior,’

(Figs. 125, 128); ex Sciurus
. griseogena, S, gerrardi, Venezuela ..

iiteesieiesesssennen. 144 B venezuelae Ferris

18 Arms of basal apodeme with mesal lobe
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definitely broader at base than' outer
fobe; anterior part of middle endomere
medially produced or strongly notched
(Figs. 17, 18); abdomen with 5 to 6
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sclerotized tergites on segments 2 to 7 or -

3 to 7, 1st tergite minute if abdomen
with 8 sclerotized tergites

Arms of hasal apodeme with posterior

lobes of same width at base; anterjor
part of middle endomere medially
neither produced nor notched; abdomen
with 7 sclerotized tergites on scgments
1 to 7, even if 1st tergite minute

CTUIg, Anterior part of middle endomere medially

produced in both anterior and posterior
sides; abdomen with radula anteriorly
truncate (Fig. 88); aedeagus short; (Figs.
86-88); ex Sciurus socializ, Guatemala;
S. deppei negligens (= 8. negligens), S.
aurcogaster, S. griseoflavus, S. poliopus,

19

Mexico e 9. E. extremus Ferris

Antcnor part of middle endomere medially

" notched very deeply in posterlor side
and more or less flattened in anterior
side; abdomen with radula anteriorly
rounded (Fig. 101); acdeagus long;
(Figs. 100, 101); ex Sciurus deppei,

Mexico; S. gramtensw hoffmanni, Costa
Rica ... . 10. E. deppei sp.

2.0. Abdomen with st row of tergal setae

0-4-0 and with 10 DLAS on each side;
arms of basal apodeme with mesal lobe
slightly curved outward, with posterior
emargination narrow but deep, and with
outer lobe subapically tuberculated (Fig.
36); dorsal endomere with long lateral
arms; aedeagus with paired, shoxt, re-
curved hooklike apodeme at the midline;
posterior endomere touched medially but
not fused by middie picces (Fig. 19);
paramere thick; (Figs. 107-109); ex
Sciurus truei, 8. nelsoni (lughland forms),
Mexico ...

0-2-0 and with 9 DLAS on each side;
arms of basal*apodeme with mesal lobe
directed posteriorly, with posterior emar-
gination wider, and without tuberculated
outer lobe; dorsal endomere with short
lateral anms; aedeagus with narrow, long
apodeme; posterior endomeres fused by
(rlniddle pieces {Fig. 20); paramere slen-

er;
luxe» (lowland form) Mexico

21(4) Female lice parasitic upon' Sciurus

:gmuentm- Wagner or Sciurus aestuans
Linn, in Brazil

Female lice parasitic upon other host spe-

cies

22. ..'Fema'le lice found on Sciurus igniventris

Wagner; total body length about 0.82

~ mm (longweps-subgroup) P,

'(

(Figs. 115, 116); ex Sciurus col-"
12." E, praiti sp.

11. E. mexicanus Werneck
Abdomcn with st row of tergal setae

- ico (extrcmus—subgrcup)

27. Spermatheca elongated,

Not so

Female lice found on Sciurus acstuans

Linn.; total body length about (.50 mm
{ extrem us-subgroup)

lice without
the following combination of chamclers

Females without appnrcnt spermatheca but

with valvula strongly sclerotized, tubu-
lar, pointed at apes, this sclerotization
extending forward to genital plate {Fig.
70}, with abdominal segment 2 bearing

18. E. brasiliensis Werneek
23, Females with spermathecn;

a single dorsal paratergal seta; abdomen ¢

with about 11 DLAS on each side, with-
out sclerotized tergite and sternite {Figs.
70, T1); ex Sciurus griseus, California,
USA ( long:ceps-subgroup)

Vashaped anterior emargination,. its end
expanded, the expansion of the anterior
end being larger thanithat of the pos-
terior end {Fig. 124); ahdomen without
either sclerotized tergite, or stemite,
with about 11 DLAS on each side;
genital plate with 2 groups of 2 sctac on
posterior margin {Figs. 123, 124); ex
Sciurus arizonensis, Southwestern U. §,,
S. epache, S. nayaritensis, 8. alleni, Moex-

’ E. kelloggi Femi
24, Spcmnthem strongly hent w:th deeply -

................. s 13, E, arizonensis Wernegk

Spermathecs not bent; lice without above

combination of characters ..

25, Abdomen with 2 or more small sclemlmd

tergites ' { extremus-subgroup )

Abdomen without tergites (bngtccps—»uh

group)

DLAS on each side; genital plate with
2 posterior setae on each side ...

_Abdominal segment 2 with a single dorsal

paratergal seta; abdomen with 8 or
less DLAS on each side; genital plate
with 1 posterior seta on each side ..

riorly swollen, then abruptly constrieted,
again expanding gradually toward pos-
terior end and then becoming terminally
truncate with a small, strongly sclero-

segments 2 and 3 or 2 to 4 and with
10 DLAS on each side {Figs. 90-97);
-ex Sciurus socialfs, Guatemala; S. deppei

’ " “negligens, S. aureogaster, S. graseoﬂamn,
<. and 8. poliopus, MeXicO e eveer e !
9, E. extremus Fems

23 28 Abdomen with 2nd row of tergai setae

S S 8. E. urosciuri Werneck' " .-7 '.;

0-2-0; spermatheca constricted or de-
sclerotized at posterior . third; valvula

. " short, narrow and pointed at. apex;
- gonopods each with

3 setae on mesal

%

3 |
28, Abdominal segment 2 with 2 dorsal para-
tergal setae; abdomen with 9 or 10

ar

wh

this being aunte-

tized terminal appendix {Fig. 92};.ab-.
domen with 2 or 3 small tergites ow
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margin; (Figs. 102-106); ex Sciurus dep-
pei, Mexico; S. granatensis hoffmanni,

1r, Gonopods each with 3 similar setae in the
middle; valvula broad, serrated and
pointed at apex; hase "of gemt'\l lobe
with 3 very long, strong setae, one being
as Jong as genital seta; { Figs. 110-114); -
ex Sciurus truei and S, nelsoni (high-
“land forms ), MexiCO e

one being much longer than others,
valvula narrow, not serrate and split at. -
apex; base of genital lobe with 3 long -
setac but none so long as genital seta;
{(Figs. 117, 118}; ex Sciurus collcam
(lowland forms), Mexico ...
12, E. pratti sp.
,),,,6) Sp(,rmathccm very large, oval, with
- deeply” U-shaped anterior emargination .
(Fig, 128); abdomen with about 8
- DLAS and with 2 small sclerotized ter-
gites on segments 2 and 3; valvula ser~
rated and pointed at apex; (Figs. 127,
128); ex Sciurus gerrardi, S. griseogena,
Venezucla oo 14. E. venczuelac Ferris
. Not 50 3.
¢ M. Spemathcea extremely minute, shiort, an-
teriorly swollen, and then abruptly con-
stricted;  (Fig. 138); ex Microsciurus
palmeri, Colombia
. 17. E. microsciuri Wemeck
Spvrmatheca ]arger, long, tubular (Fig.
- 132); sctae at base of genital lobe long

n.

e

% but not so stiff; abdomen with 2 small

i - sclerotized tergites on segments 1 and 2

] and with 6 DLAS; (Figs. 131-133), ex
= Sciurus nesacus, Venezuela rlesmsrestneenesen

| S 15. E. insularis Wemeck

i ”2-1) Abdominal segment 2 with a single

dorsal paratergal seta; abdomen with 10
or more DLAS on each side; spermatheca -
- variously shaped
-Aldominal segment 2 with 2 dorsal para-
tergal setae; abdomen with about 7
DLAS on each side and DLAS usually
continnous to CAS in each row of seg~-
ments 6 and 7; spermatheca large, swol-
len in middle and then tapering pos-
teriorly, sometimes anterior part de-
“welerotized (TFigs. 81-85); valvula short, - -
"branched at apex; (Figs. 80-85); ex
Seivrus veriegatoides, S. yucatanensis,.
“Central America .
7. E. hondurensis Werneck
i Spermatheca slender, tubular (Fig. 8); -
valvula branched at apex; abdomen with -~ -
about 10 DLAS and with segment 2
* bearing a single dorsal paratergal seta;
(Figs: 6-8); ex Scittrus.carolinensis, S..

K

b I A e e

- KIM—SPECIES OF ENDERLEINELLUS (LICE] ON SQUIRRELS AND CHIPMUNKS

. Costa Riea ... 10..E. deppei sp. n.

‘Abdomen with 2nd ‘row of tergal setae
0-4-0; lice without above combination .
of characters 29

11. E. mexicanus Werneck
(,nnnpnd-. cach- with 3 sctae, the middle . ¢

' 36. Spermatheca short, wide, and posteriorly

" description.

995

m'ger, North America .o—orsueeeioeeeas
weemeeeeeee 1o E. longiceps Kellogg and Ferris
Not so 34
34. Spermatheca very sm'lll short, trapezoid
(Fig. 43); valvula hrmd at base and
pointed at apex; abdomen with about
13 DLAS; (Figs. 43, 44); ex Sciurus
nayaritensis, Mexico
treeineee. 2. E. mayaritensis sp. n
Ltce without above combination of charac-
ters

' 35. Spermatheca large, with 2 strongly sclero- 2

tized lateral arms at anterior end (Fig. -
52); abdomen with about 13 DLAS;
valvula pointed at apex; (Figs. 52, 53);

ex Sciurus oculatus, S, alleni, Mexico .../
. 3. E. oculatus sp./n.

Not so

abruptly constricted, its constriction
being very short (Fig, 59); valvula
broad at base and serrated at apex;
(Figs. 58, 59); ex Sciurus kaibabensis,
Arizona, USA _...._ 4, E. kaibabensis sp, n.
Spermatheca forming anterior part large,
~ oval ring, posteriorly overlapped by
small, less sclerotized posterior ring
(Fig. 64); valvala narrow and pointed
at apex; (Figs. 63, 64); ex Sciurus
aberti, USA

DESCRIPTIONS AND DISCUSSIONS

The species of Enderleinellus parasitic upon
the Sciurini and Tamiasciurini are placed into
two species-groups based on the details of the
abdominal and genital structures of both sexes,
particularly of ‘the male, and further sub-

. stantiated by other details of male morphology.
‘The characters shared by all species within

this group have been described above and, for
brevity, will not be repeated in the species
Diagnostic characters are not
enumerated under each individual species,

~  since the key to the species provides a com- -
- .prehensive diagnosis for each species in rela-
“tion to other closely related species. All

authorities and sources -of the complete cita-
tions in each species descriptions will be found
under “Literature Cited.”

long:ceps~group

Th1s group may be. characterized by the

following characters:

1. Abdomen with 4 paratergites on seg-
ments 2 to 5.
2, Male: head without ACHS; gemtalxa

with 5 major parts, with a more or;less

e

5. E, paralongiceps sp. n, -

s
/36 .

"

.\\k-
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inverted U-shaped basal apodeme and
without visible internal sac,

Female: spermatheca present, except
for E. kelloggi with strongly sclerotized
tubular valyula; a series of long wvulvar

- fimbrine present posterior to genital -

plate and gonopods; genital plate with
a group of 1 or 2 posterior setae on each
side,

The 17 species of Enderleinellus parasitic
upon the Sciurini are placed in this group. The
species of longiceps-group may be grouped
further into two subgroups mainly by the de-
tails of male genitalia: A. longiceps-subgroup
- {8 species); B. extremus-subgroup (9 species).

A, longiceps-subgroup

"1. Male with arms of basal apodeme not sub-
: apically bilobed but bent laterally and ex-
panded mesally.
2. Female without sclerotized tergites on abdo-
men, éxcept for E. kelloggi.

1. Enderleinellus longiceps Kellogg and Ferris

(Figs. 1-9, 26)

"\ Enderleinellus longiceps Kellogg and Ferris, 1915,
Anoplura and .Mallophaga of North American
. Mammals, Stanford Univ. Publ., Univ. Ser. (no
vol. no.), p. 44-48; pl. 2, fig. 5; pl. 4, fig. 12;
pl. 6, fig. 2; Ignoffo, 1959, p. 478 (key; Min-
nesota); Stojanovich and Pratt, 1965, p. 9
(illust, key); Kim, 1966, p. 328 (nymphs).
Enderleinellus longiceps K. and F. (partim}, Ferris,
1916a, p. 148 {not the record from §. ari-
zonensis); Ferris, 1916b, p. 105 (not the record
from S. arizonensis); Ferris, 1919, p. 19-22, figs.
9, 10 (ot the records from $. katbabensis, S
aberti, S. apache, S. oculatus, and §. nayari-
tensis); Werneck, 1948, p. 284-285, figs. 1-3;
- Hopkins, 1949, p. 455458 (not the records from
“the host listed in Ferris, 1919); Ferris, 1951,
p. 109110 (not the records from S. kaibabensis,
8. aberti, S. allent, and 'S. oculatus); Race, 1938,
p. 174; Beer, Cook, and Schwab, 1959, p, 608
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;
{ex Dipodomys merriami,- Arizona, \t.\ggler\ ")

Enderleinellus nitzschi Fahrenholz;  Mathewson
and Hyland, 1962, p. 168 (lapsus calami},

Type data: This speeies was nn;..mally dcsc-nhc:l i

from specimens collected from “gray Squirrels”

. Lincoln, Nebraska (Osborn’s collection}, w]mh

might refer to either Sciurus carolinensis (gray
squirrel} or §. niger {fox squirrél). Accordingly, I
here designate Sciurus carolinensis Gmelin { gray
squirrel} as the type hest of E. longiceps K. and F,

Type specimens: Holotype male, allotype fe.
male, and 2 male paratypes are deposited in UCB,

'Descriph’on

Male (Fig. 1): Total body length about 0.7
mm. Head length 0.0115 to 0.0140 mm, widt
0.0114 to 0.0122 mm; AS, ACHS, and ADHS lack.
ing; PCHS present. Thorax DPTS long; iner
ADTS twice as long as outer seta. Legs as in other
members of the genus. Abdomen: 5 narrew
sclerotized tergites present, occupying the mediag
third of each of the segments 3 to 7; lst row of

tergal setae 1-4-1, 2nd row 0-4-0, 5th and Gth  §

rows 3-6-3; no sclerotized sternite, except for seg.
ment 2 with 2 ventral plates completely detached ;
from paratergites; lst row of sternal setae 0-4-0,:
2nd row 0-2-0; about 13 DLAS present on each
side; 4 paratergites present on segments 2 to.5;
paratergites of segment -2 with 1 dorsal and’ .

‘ventral paratergal setae, and of segments 3 to 3

each with 1 dorsal and 1 ventral paratergal setae
on each side; 3 spiracles present on paratergites of
segments 3 to 5; segmeénts 7 and 8 each with 4
pair of long MAS on each side; cuticle of abde.

‘men appearing scaly. Genitalia (Flg-; 2, 3): dor-

sal endomere U-shaped; middle endomere ring-
shaped, without inner loap; anterior part of middic
endomere posteriorly produced ik middie; tubular
aedeagus; anterior endomere with & pair of middle
pieces and thinly sclerotized laterah pieces; pos-
terior endomere paired, more or less triangular;
paramere slender, gradually tapering and pointed
at apex; basal apodeme U-shaped, not subapically
bilobed but slightly bent laterally and expandul

mesally; pseudopenis Y-shaped, with posterior pan ' -

bearing 2 or 3 annuli; radula inverted U-sh'lptd
rounded anteriorly. -
Female: Total body length about 0.71

Fxcum-:s. 1-8. Enderleinellus longiceps Kellogg and Ferris.

3

1. Dorsal and ventral views of Dody

" {holotype). CS, clypeal setae; OS, oral setae; PAS, preantennal setae; ISHS, inner sutural head seta
OSHS, outer sutural head setag; DPHS, dorsal principal head setae { = PDHS, Kim, 1965); PCHS, pos-
terior central head setae; VPHS, ventral principal head setae; AMHS, anterior marginal head sctac
MMHS, middle marginal head setae; PMHS, posterior marginal head setae; DPtS, dorsal prothoracic
seta;. DMtS, dorsal mesothoracic seta; DPTS, dorsal principal thoracic setae; DLA, dorsal lateral abdom-
inal setag; DCAS, dorsal central abdominal setae; VCAS, ventral central abdominal setae; VLAS, ventrl
lateral ubdommal setae; MAS, marginal abdominal setae; thor. stern. plate, thoracic sternal plate; 1d
row 1-4-1, lst row 1 DLAS-4 DCAS-1 DLAS. 2, Three—dlmensmnal view of male genitalia (semidia-

grammatic);

3. Dorsal view. of male genitalia (holotype).

4. Male, radula (holotype). 5. Male

paratergites and ventral plate (holotype). 6. Female gemtaha (allotype) 7. Female, thoracnc stem:d

plate (aliotype) 8 Female, spermatheca (allotype)
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; branched at. apex; genital plate with a group of 2
- setae on posterior margin of each side and with a
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.Head, thorax, and legs as in male except for, head

length 0.01368 to 0.0150 mm, width 0.0115 to

. 0.0128 mm. Abdomen without any sclerotized
: tergites and sternites except for segment 2 bearing

a pair of ventral plates as in male; dorsum with

 about 10 DLAS on each side; paratergites, spira-
" -cles, and paratergal setae ns in male. Genitalia

{ Fig. 6);: spermatheca slender and tubilar; valvula

pair of setae in middle; gonopods' each with 3

" setae on mesal margin; genital lobe with 2 long
' spiniform subapical genital seta and a dorsal seta,

its base with 3.or more long slender setae.
Nymphs: Descriptions, see Kim (1968).
Specimens examined: Four type specimens, as
in “Type data.” Ex Sciurus carolinensis Gmelin:
Geoncra: Thomasville, collected by E. V. Komarek,
1 male and 4 females; MiwNEsoTA: Princeton, by
L. Abrahamson, 9 males, 13 females, 3 nymph 3,
8 nymph 2, and 1 nymph 1; 2 miles E. S. of

. Onamia, by P, J. Clausen, 27 males, 60 females, 4

nymph 3, and 2 nymph 2; Mississierr: Bayou St
Louis, Ferris Coli. 905 {USNM 23691), 6 males
and 5 females. Ex.S. niger Linn.: Kansas: Leav-
enworth, collected by K. C. Emerson, 2 females;
MinnesoTa: Carlos Avery, Game Farm, 3 males
and 1 female; NEBrAsKA: Valentine, Ferris Coll,
901 (USNM 70023), G.F.F., 8 males and 6 fe-
males; ex S. n, niger Linn.: Frommwa: nr. Ocala,
by J. C. Moore (Lot 47-6066), 1 male and 1 fe-
male; ex §: n. rufiventer E. Geoffroy St.-Hilaire:
INDIANA: Waterloo, G. F. Ferris, 5 males and 7
fermales; ‘Nennaska: Vaientine, Ferris Coll, 901
{USNM 70023), G.F.F., 2 males and 3 females.
Ex gray squirrel: Geoncia: collected by H. Hixson,
1 female; MARYLAND: Laurel, by E. B, Marshall,
1 male and 2 females. Ex red squirrel: Xansas:
Ft. Leavenworth, collected by K. C. Emerson, 2

- females (host milsidentified).

.Enderleinellus  longiceps ~ Kellogg

Comments

~ Very closely related to E. nayaritensis, E.
.kaibabensis, E. paralongiceps, and E. oculatus.

2, Enderleinellus nayaritensis sp. n,
(Figs. 10, 27, 43-48)

and  Ferris
(partim), Ferris,. 1919, p. 20 (err. det., the
record from Sciurus nayeritensis).

' Enderleinellus arizonensis Werneck (partim), 1948,

* sp. n. (holotype). 13. E. paralongiceps sp. n, (holotype). 14. E. kelloggi Ferris {holotype}. 15 £

.0.0135 to 0.0142 mm, width 0.0096 to ¢.0111 mum;

* at basal third, then gradually tapering, and pointed® i

o

p. 288 {err. det.,, the part of the record ‘from "/} -/

Sciurus nayaritensis); Hopkins, 1949, p. 456 {the |
part of the record from Sciurus nayaritensis):
Ferris, 1951 (the record from S. nayaritensis)./ -

Type data: Holotype male and allotype female’ (f/

from Sciurus nayaritensis J. A. Allen, Sierra Made,
Zacatecas, Mexico (Ferris Coll. 899: USNM
90947). Paratypes: 6 males and 3 females, daty

same as in holotype; 2 males and 2 females from -
Sciurus nayaritensis (= S. naparitensis apache), ;
Santa Lucia, Sinaloa, Mexico, 7 Aug. 1963, JDs.

434. Holotype, allotype, and 7 paratypes (on 3/

slides) are deposited: in UCB. One male and . I* |
female paratype
USNM, 1 male and 1 female paratype deposited
in UM, and 1 male and 1 female paratype in the
private collection of Dr. K. C. Emerson, ! ’
' ‘_=.' 7‘,'.‘
Description ) SRR

Male: Total body length about 0.(}0 mm: Head
(Fig. 48), thorax, and legs as in E. longiceps ox.
cept for the following characters: Head length

antennae ventrally placed; inner ADTS 2% to 3 -
times Ionger than outer seta; sternal plate fonger
than wide. Abdomen with 5 narrow, sclerotized ter.
gites occupying the median third of each of seg-
ments 3 to 7; 1st row of tergal setae 1-4-1, 2nd row
0-4-0, 5th row 3-6-3, 6th row 4-6-4; about 14
DLAS present on each side; no sclerotized ster-
nites, except for segment 2 with 2 ventral stemal
plates completely detached from paratergites; 1st.
row of sternal setae 0-4-0, 2nd row 0-2-0; par.
tergites, paratergal setae spiracles, and MAS as in »
E. longiceps. Genitalia (Figs. 10, 27, 45, 46):

dorsal endomere thin, with long lateral arms; i
anterior endomere well developed and consisting -
.of 4 sclerotized parts in dorsal view, 1 median, 2
“lateral, and 1 triangular anterior pieces; middle
- endomere with more or less elongated inner loap

encasing aedeagus and its anterior part anteriorly
produced in middle; posterior endomere longer
than wide; basal apodeme mesally expanded at
subapex and bent laterally; paramere thickened

at apex; pseudopenis anteriorly concave in middle,
its posterior part with 2 or 3 annuli; radula i

verted U-shaped and anteriorly rounded.
Female: Total body length about .51 mm.
Head, thorax, and legs as in male; Jead fength
0.0142 to 0.0156 mm, width 0.0092 to 0.0114 .
Abdomen without any sclerotized tergites and
. . .

+

" pratti sp. m { holotype). 21. E. arizonensis Wemeck (holotype}. "22. E. venezuelae Ferris (holotype).

. 'Ficum:s 9-25. Males: Endomeres (excluding dorsal endomere). 9. E. longiceps K. and F (lwlo-
type). 10, E. nayaritensis sp. n. (holotype}. 11. E. oculatus sp. n. (holotype). 12. E. kaibabensh

hondurensis Werneck (holotype). 16. E. urosciuri Werneck (after Werneck, 1837). 17. E. extremmn
Ferris (holotype). 18. E. deppei sp. n. (holotype). 19. E. mexicanus Werneck (holotype), 20, F.
23. E. insularis Werneck (holotype). 24. E. brasiliensis Werneck (after Werneck, 1937), 25, E.
microsciuri Werneck (holotype). v ‘ 7 M RS

{on 1 slide) are deposited & /1
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sternites except for segment 2 as in male; 1st and
2nd rows of tergal and sternal setae, paratergites,
. spiracles, paratergal setae, and MAS as in male.
- Genitalia (Figs. 43, 44): spermatheca very small,
. short, trapezoid; valvula broad at base and pointed
. at apex; genital plate with a group of 2 setae on
posterior part of each side and with a pair of
setae in middie; gonopods with 3 setae on postero-
mesal margin, outermost seta longer than other
setae; genital lobe with a long, subapical, spini-
form seta and no dorsal seta, and its base with 3
. or 4 long. setae,
. Nymphs: Unknown.
Specimens examined: All type specimens,

) Comments

b This species is closeiy allied to E. longiceps
Kellogg -and Ferris, E. oculatus sp. n., and E.
kaibabensis sp. n.

.3, Enderfeineflus cculatus sp. n
{Figs. 11, 28, 49-53)

Enderiemeﬂus longiceps Kellogg and Ferris
{partim),- Ferris, 1919, p. 20 (err. det., the
record from Sciurus ocufatus), Werneck, 1948
p. 284 {err. det., the record from §. ah'em),
Hopkios, 1949, p. 456 (the record from S.
oculatus and S. aglleni); Ferris, 1951, p. 109
(the records from 5. oculatus and Ss. alteni}.
Type data: Holotype male, allotype female, and

21 paratypes (8 males and 13 females) from Sciurus

. . oculagtus Peters, State of Vera Cruvz, Mexico, Ferris

| Coll. 896 (USNM 54235). All type specimens

‘ -except for 3 paratypes are deposited in UCB; 1

o male and 2 female paratypes {on 1 slide) are de-

' posited in UM.

L
} Descrlphon

] ‘ Male: Total body length about 0.64 mm.- Head,
; thorax, and legs as in E. longiceps Kellogg and
- Ferris except for the following characters: head
1o 0 length 0.0134 to 0.0144 mm, width 00111 to
ww’ . 0,0118 mm; antennae ventrally placed; head setae
stiff; thoracic sternal plate with anterior process

_ slightly enlarged at anterior end, Abdomen with

"5 narrow tergites occupying the median third of

- each of segments 3 to 7; 1lst row of tergal setae
1-4:1, 2nd row 0-4-0, 5th row 3-6-3 or 2-6-2, 6th

" row 3-6-3; about 12 DLAS present on each side;

" no sclerotized sternites except for segment 2 as

. . other species; 1st row of sternal setae 0-4.0, 2nd
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row 0-2-0; paratergites, paratergal setae, spiracles,

and MAS of segments T and 8 as in E. longiceps.

Genitalie (Figs. 11, 28, 49): dorsal cndomere

_thicker, with shotter lateral arnms; anterior cndo.

mere consists of 2 sclerotized parts, 2 lateral picces
placed medially on thinly sclerotized wide ap.
terior membrane in dorsal view; middle endomere
with more or less round inner loop cncasing
aedeagus; posterior endomere anteriorly prolonged
and laterally produced; basal apodeme, paramere,
and pseudopenis (with 2 or 3 annuli} similar to
those of .E. nayaritensis sp, n.; radula wnth '\nlormr
side more or less flattened.

Female: Total body length about 0. 67 nm,
Head, thorax, and legs as in male; head lengd
0.0142 to 0.0160 mm, width 0.0119 to 0.0120 wn,

Abdomen with no sclerotized tergites and sternites’

except for segment 2 as in male; 1st and 2nd vows
of tergal setae, paratergites, spiracles, paratergl
setae, and MAS same as in male; about 12 DLAS
present on each side; 1st row of sternal sctae 0-440,
2nd row 1.2-1. Genitalie (Figs. 52, 53): sper

matheca large, with 2 strongly sclerotized lateral { -

arms at anterior; half; valvula pointed at apey;

genital plate wnth a group of 2 setac on posterior 3

part and I pair 5f setae in middle; gonopoeds each
with 3 similar setae on posterior part; genital lohe
with a Jong spiniform subapical seta and a singhe
dorsal seta, its base with 3 stiff setae on small
lobe. S :

Nymphs: Unknown.

Specunens examined: Type specimens, dah 1
in “Type Data”; 1 male from Sciurus allent Nelson,
Sierra de Cuada]upe, Mexico, Ferris Coll, 897
(USNM 116931}, :

Comments

This species i§ closely related to E. longiceps

"X and F., E. nayaritensis sp. n., and E

kaibabensis sp' n, One male specimen from
S. alleni may possibly be a straggler or con
taminant.

4, Endericinelius kaibabensis sp. nr.';' :
(Figs., 12, 29, 54-59)

Enderleinellus  longiceps Kellogg “and  Feri
- {partim), Ferris, 1919, p. 19 {err. det, U
record from Sciurus kaibabensis); Hopkine,

1949, p. 456 (the record from S. kaibabensis).
Ferris, 1951, p. 109 (err. detf., not the teconhs

+

Ficunes 23-42.  Males: Basal apodeme, dorsal endomere, paramere, and pseudopenis. 26, L’ Tongi-

= cejps K. and F. (holotype). 27. E. nayaritensis sp. n. (holotype)

. 29, E. kaibabensis sp. n. (holotype). 30. E. paralongiceps sp. n. (holotype).

" (holotype). 32. E. hondurensis Werneck (holotype). 33. E. urosciuri Werneck { after Wemeck 19%7).

* 34, B. extremus Ferris (holotype). 35. E. deppei sp. n. (holotype). 36. E. mexicanus Werneck (hwlo-

“‘type). ‘37. E. pratti sp. n. (holotype). 38. E. arizonensis Werneck (holotype). 39. E. vencmiicier

Ferris (ho]otype) 40. E, insularis Werneck (hojotype). 41. E. brasiliensis Wemeck (after Wernuk
1937) 42 L'. microsciuri Wemeck (holotype), A and B. :

28. E. oculatus sp n. {holotypel.
31. E

- i
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from S. carol:'neaﬁis, S. niger, S. aberti, S. alleni,
and S. octilatus), '
Type date: Holotype male, allotype female, and

"G paratypes {3 males and 3 females), ex Sciurus

kaibabensis Merriam, Kaibab National Forest,
Arizona, USA, Ferris Coll. 906 (USNM 168301),
G.IFF. All type specimens except for 2 paratypes
are deposited in UCB; 1 male and 1 female para-
type {on 1 slide}: are deposited in UM.

s

Deseription

Male: Total body length about 0.68 mm. Head
(Fig. 55), thorax, and legs as in E. longiceps K.
and F. except for head- length 0.0127 to 0.0134
mm, width 0.0110 to 0.0111 mm. Abdomen with
§ narrow tergites occupying the median third of
each of segments 3 to 7, of these éne on segment
3 very small;
row 0-4-0 or occasionally -0-5-0; 5th row 2-6-2,
Gth row 4-G-4; about 12 DLAS present on each
side; no sclerotized sternites except for segment 2

.with 2 ventral plates completely detached from

paratergites; 1st row of sternal setae 0-4-0 or oc-

" casionally 0-6-0, 2nd row 0-2-0; paratergites, para-

tergal setae, spiracles, and MAS of segments 7 and
8 as in E. longiceps. Genitalia {Figs. 12, 29, 54,
56): dorsal endomere more or less V-shaped and

" posteriorly expanded in middle; anterior endomere

consistedd of 4 parts, 2 more or less oval lateral

~ pieces which are connected by a middie piece and

anterior part with poorly sclerotized membrane;
middie enddmere with inner Ioop fused to its an-
terior part, encasing aedeagus; posterior endomere
longer than wide and mesally becoming narrow:;
basal apodeme thickened at anterior fourth and

gradually expanding to subapex mesally; para-

mere narrow, thin and sharply pointed at apex;
pseudopenis Y-shaped, its posterior part with 4 or 5
annuli; radula with anterior side slightly rounded.

Female: Total bogly length about 0.7 mm. Head,
therex, and legs as in male; head length 0.0127 to
0.0135 mm, width 0.0111 to 0.0116 mm. Abdo-
men without sclerotized tergites and sternites ex-
cept for segment 2 as in male; Ist and 2nd rows

-of tergal setae as in male; about 11 DLAS present

on each side; Ist row of sternal setae 0-4-0, 2nd

“row 1-2-1; paratergites, paratergal setae, spiracles,

and MAS same as in male. Genitalia (Figs. 58,
spermatheca short, “wide, and posteriorly
abruptly constricted, its constriction very short;

- valvula broad at base and serrated at apex; genital
. plate with a group of 2 setae on posterior margin
" of each side;
" with 3 setae on posterior margin, its outer seta

gonopods each laterally produced,
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1st row of tergal setae 1-2-1, 2nd’

. S

longer than otherﬁ, genital lobe wﬂh a Jong
spiniform genital seta at subapes, with @ dorsal
seta next to genital seta, and its base with 3 long
setag; anal margin between genital ]nhcs stmngl)
fimbriated,
Nymphs: Unknown. :
Specimens exemined: Typc spcmmem

Comments

This species is closely allied to E. longiceps

K. and F., E. nagaritensis sp. n., E. ocukuus '

sp. n., and E. paralongiceps sp. n.’

5. Enderleinellus paraion (t_:eps sp. 0.
{Figs. 13, 30, 50-—65‘)

Enderleinellus  longiceps Kellogg and * Ferris
(partim), Ferris, 1916, p. 19 {err. det., the
record from Scitirus aberti ferrcus); Hopkins,
1949, p. 456 (the record from Sciurus aberti);
Ferris, 1951, p. 109 (err. det., the record from
§. aberti; not the records from S carolinensis, §.
niger, S. kaibabensis, 8. alleni, and S, oculatus),
Type data: Halotype male, allotype female, and

6 paratypes, ex Sciurus aberti ferreus True, Estes

Park, Colorado,’ Ferris Coll. 493 (USNM 19023
and 25819). Paratypes: 2 males, 2 females, 2
nymph 2, ex Sciurus gberti Woodhouse, Flagstalf,

Arizona, 20 June 1958, collected by J. R. Beer)

Holotype, allotype, and 4 paratypes are deposiled
in UCB; 1 male and 1 female paratype are i
USNM; 68 paratypes, 2 male. 2 female, and 2
nymph 2 in UM.

Description

Male: ‘Total body length about 0.68 mm. Heand,
thorex, and legs as in E, longiceps X. and F. cx-
cept for head length 0.0122 to 'Q.0127 mm, width
0.0094 to 0.0113 mm; antennae ‘ventrally placed;
PCHS as long as MHS; outer ADTS minute, inner
ADTS 5 to 6 times longer than outer seta. Abdo.
men with 5 narrow tergites occupying the media
third of each of segments 3 to 7, of these onc o
segment 3 usually very small; 1st row of terpl
setae 1-2-1, 2nd row 0-4-0, 5th row 3-5-3 or 2-62,
6th row 2-6-2; about 10 DIAS present on cach’

side; no scleratized sternites, except- for segment .

2 with 2 ventral plates as in E, longiceps; 1st row

of sternal setae 0/4-0, 2nd row 0-2-0; paratergites, "

paratergal setae,/spiracles, and MAS of segments’

7 and 8 as in E. longiceps. Genitalia (Figs. 13,

30, 60, 62): dorsal endomere more or less U-
shaped; anterior endomere with 2 sclerotized picces .
placed mediaily on thinly sclerotized membrane;:

Ficunes 4348,

‘ o
Enderleinellus nayaritensis sp. n. 43, Female, spermatheca (allotype). 44, Female

o genitalia {allotype). 43. Male genitalia (holotype). 46. Male, radula (holotype). 47. Male, thonuc-
‘sternal plate (holotype). 48. Male, dorsal view of head {holotype).

Ficunes 49-53. Enderleinellus oculatus sp. n. 49. Male genitalia (holotype). 50. Male, thoncu

male genitalia (allotype)

. sternal plate (hololype), 51. Male, radula (holotype) 52. Female, spermatheca (allotype) 53. Fe.’

U L R
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anterjor part,of middle endomere posteriorly pro--

duced and. fused with inner loop encasing a star-

_paramere slender; pseudopenis Y-shaped,

.shaped aedeagus; posterior endomere slightly ex-

panded ‘in lateral side; basal apodeme slender;
with

* wvery short posterior part bearing 4 or 5 annuli;

. 1-6-1 or 1:4-1; 11 to 13 DLAS on each side; Ist °

radula anteriorly rounded.

Female:
Head,  thorax, and legs as in male; head length
0.0112 to 0.0130 mm, width 0.0099 to 0.0109 mm.
Abdomen without sclerotized tergites and sternites
except for segment 2 as in male; st row of tergal
setae 0-2-0 or oceasionally 0-3-0, 2nd row variable

row of sternal setae 0-4-0, 2nd row 1-2-1 or some-
times 0-2-0; paratergites, paratergal setae, spiracles,
and MAS. same as in male. Genitalie {Figs. 83,
G4}: spermatheca with anterior part long, oval
ring and posteriotly overlapped by small, less
sclerotized ring; valvula narrow and pomted at
apex; genital plate with a group of 2 setae on
posterior part and a pair of middle setae; gonopods
triangular, each with 3 setae on mesal margin and
also with 2 long setae at posterior corner; genital
lobes each with a long spiniform genital seta at
subapex, with a weak but long dorsal seta, and
its base with 2 or 3 long setae; vulvar fimbriae

Jong. °

Nymph 1; Unknown.
Nymph 2 (Fig. 65):

"0.55 mm. Head: ADPHS represented by inner

seta of a pair of small setae Iocated anterior to

" clypeofrontal suture; 3 MHS irregularly arranged;

PDPHS longer than MHS; PCHS distinct; VPHS
long, Thorax: sternal plate distinctly present, with

2 oval, lateral sclerites which .are connected by

membranous median area and without anterior

process; DPtS.and DMtS present; DPTS long and.

strong, reaching Ist CAS; ADTS minute. Abdo-
men with 2 pairs.of MAS on each side; 8 DCAS
and VCAS arranged in more or less straight line;
3 pairs of spiracles located anterior to AMAS; 2
paratergites, 2od one bearing a spiracle, on each
sidle; ventral AcS present next to base of PMAS;
a- pair of AnS; abdomen with slight indication of
segmentation; 1 VLAS occasionally present lateral
to 6th CAS, this probably a sexual difference.

Nymph 8 Unknown.

Specimens examined: Type specimens from
Sciurus aberti data as in “Type data.”

-

Comments

This species is closely related to E. longiceps
K. and F., E. nayaritensis sp. n., E. oculatus

.

Total body length about 0.74 mm.,'

Total body length 0.46 to .
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sp. 0., and E. kaibabensis sp. 1. The nymph
2 of this species is separable from that of E,
longiceps by having 2 paratergites, 8 DCAS,

and 7 VCAS, and AcS present next to PMAS,
. ¥

6. Enderfeinelfus kelfoggi Ferris

{Figs. 14, 31, 66=71) CF

Enderleinellus kelloggi Ferris':, 1916a, "Cata]nguéi"fl

Proc. Calif, Acad. Sci. 4(8): 148 {without de: |’

_scription); Ferris,. 1916h, p. 105; Hopkins,
1949, p. 456; Ferris, 1951, p. 109; Stormmuhj
and Pratt, 1865, p. 8 (key).

Enderleinellus kellugg; Ferris {partim}, 1919
22 (the records from Sciurus griseus only,l
Werneck, 1937, p. 401—402; Werneck, 1948, p,
285-286 (the records from S. griseus and not
from Sciurus vanegatmdes and Mlcrmcmrus
palmeri). /
Type data: Holotype male, allotype fenn}c. and

6 paratypes, ex Sciurus griseus nigripes Bryant,

Stanford University, California (skin in Stanford

Zool. Deépt. Coll.). Paratypes: 6 males and 3

females, ex Sciurus griseus griseus Ord, Pleasan

Valley, Mariposa Co., California, collected by G.

F. Ferris, 1915. All type specimens except for 2

paratypes are deposited in UCB; 1 male and |

female paratypes (on 1 slide) are deposited in UM. ¥

Description

Male: Total body length 0.63 to 0.64 mm, Head:,
length 0.0117 snm, width 0.0112 nun; antemae
ventrally placed; AS, ACHS, and ADHS lacking
PCHS distinct, about as long as MIIS. Thorax:
sternal plate more or less flattened posteriorly:,
DPTS long; inner ADTS about 3 times longer than'

outer seta. Legs as in other member of the gewns.,

Abdomen with 7 narrow, sclerotized tergites o’

* segments 2 to 8, of these one on segment 2 very

small or lacking; 1st row of tergal setae 1-4-1, 2ud
row 0-4-0 or occasionally 1-2-1; 10 to 14 DLAS
present on each side; no sclerotized sternites, cx.
cept for segment 2 with 2 ventral plates completely
detached from paratergites; 1st row of sternal seta
1-2-1 or occasionally 0-3-0, 2nd row 0-2-0, 4il,
5th, and 6th rows 3-6-3; 4 paratergites present on
segments 2 to 5; paratergites of segment 2 cach
‘with 2 dorsal and no ventral paratergal sctac
paratergites of segments 3 to 5 each with a single

_ dorsal and 1 ventral paratergal seta; 3 spiracles

borne on 'paratergites of segments 3 to 5; sep .
ments 7 and 8 each with a pair of long MAS o
each side; cuticle of abdominal membrane appear.’
ing scaly. Genitalia {Figs. 14, 31&3 69): dowsil

Ficures 54-59. Enderlemellus kaibabensis sp. n, 54. Male genitalia (holotype) 55. Mﬂe, doml

9

view of head (holotype). 56. Male, radula (holotype). 57. Male, thoracic sternal plate (holotypc).

58. Female genitalia (allotype).

59. Female, spermatheca {allotype).

Ficunes 60-85. Enderleinellus paralongtceps sp. n. 60, Male gemtaha. ‘(holotype). 61. Male, the
racic sternal plate (holotype). 62. Male, radula (holotype). 63. Female gemtaha (allotype) 64 Fc'

male, spennatheca (allotype) 65 Nymph 2 (paratype).
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endomere strongly U-shaped; with long, slender
lateral arms, ‘anterior endemere with an oval lateral
-sclerite on_each side of thinly sclerotized mem-

. brane; a weakly sclerotized, narrowly trapezoidal

or triangular structure present anterior to anterior
endomere; middle endomere poorly developed en-

casing aedeagus; aedeagus well developed; para- .

mere large, scalpel-like, enlarged in middle, and

not pointed toward each other; basal apodemes -

slender, of same thickness and much closer to-

. gether; pseudopenis relatively large and its pos-

terior part large with 4 or more annuli; radula
anteriorly flattened; posterior end of abdomen with
“a small hulbous median lobe bearing 2 long setae.

Female: Total body length 0.73 to 0.78 nmm.

- Head, thorax, and legs as in male; head length

0.0112 to 0.0120 mam, width 0.0108 to 0.0110 mm.
Abdomen without sclerotized tergites and sternites
except for segment 2 as in male; Ist row of tergal
setae 1.4-1 or 2-4-2, 2nd row 0-4-0; DLAS con-
tinuous to CAS in each tergal row of segments

G to 8; Ist row of sternal setae 0-4-0, 2nd. row

0-2-0; paratergites of segments 2 to 5 each with a

. single dorsal and 1 ventral paratergal setae; para-
"5 tergites, spiracles, and MAS as in male. Genitalia
© (Fig. 70) without an -apparent spermatheca;

valvula strongly sclerotized, tubular and serrated -
« at apex, this sclerotization extending forward to
. genital plate; genital plate with a group of 2 pos-
s terior setae on each side; gonopods posteriorly
.- fimbriated, with 3 similar setae at its middle part;.

‘genital lobe. with a spiniform genital seta at apex,

with 1 short dorsal seta, and its base with 1 long

and 3 or 4 short setae; vulvar fimbriae long and

few in number; anal area with microtrichiae.
Nymphs: Unknown.

- Specimens examined: Type specimens, data as

in “Type data.”

Comments

- This species is allied to E. hondurensis Wer- -
~ neck, ‘

7. Enderleinellus hondurensis Werneck
(Figs. 15, 32, 72-85}

‘Enderleinellus hondurensis Werneck, 1948, Mem.

. Inst. Oswaldo Cruz, Rio de Janeiro 45(2); 286,
figs. 7-9; Hopkins, 1949, p. 455; Ferris, 1951,
P 108-109. - :

,‘ .; r

Enderleinellus kelloggi Ferris (partim) 1919,,}.__
22 (err. det., the records from Sciurus varicge. !

toides (= S. boothiae, S. melania, and 8, gald.
mani)); Wermneck, /1037, p.' 401-402
records from Sciurus varicgatoides).

Type data: Holotype male, allotype female, and °

2 paratypes, ex Sciurus varicgaloides b’,bofliiap
Gray {= Seiurus boothiac}, San Pedro, Suly
Prairie, Honduras, / Ferris Coll. 892 {(USNM
90168). All type specimens are deposited in UCH,
Description L Sy

’

Male: Total body length 0.55 to 0.66 mm. Head,
thorax, and legs as in E. kelloggi Ferris except for
head length 0.0132 to 0.0134 mm, width 0.0102

to 0.0109 mm; inner ADTS 2 to 3 times longer -

than outer seta. Abdomen with 7- sclerotized ter

gites on segments 1 to 7, of these ones.on sep.

ments 1 and 2 very small dot or almost lacking;
1st and 2nd rows of tergal setae 0-4-0; about G
DLAS on each side; no sclerotized sternites except
for segment 2 with a pair of ventral plates com.
pletely detached from paratergites; 1st row of sler.
pal setae 0-4-0, 2nd row 0-2-0, 5th row 2.74
6th 13 setae continuous; paratergites, paratergal
setae, spiracles, MAS of segments 7 and 8 as in
E. kelloggi; cuticle of abdominal membrane ap-
pearing more or less scaly. Genitalis (Figs, 15,
32, 72, 75): dorsal endomere wide, with shoit
lateral arms; anterior endomere poorly developed,
membranous; middle endomere small,

Crown.

At

shaped, Dearing aedeagus posteriotly; posterior

endomere well developed and its posteromesal
angle pointed; arms of basal apodeme: with small
subapical protuberance or small acute spur towand
meson; paramere thickened and mesally notched

_ at base; pseudopenis Y-shaped, with Jarge posterior*

part bearing 5 or 6 annuli; anterior margin of
radula more or less flattened; posterior .end of ab.
domen not bulbous, but with about 8§ sctac, -

Female: Total body length 0.66 to 0.70 nm, '

Head, thorax, and legs as in male; head length
0.0107 to 0.0149 mm, width 0.0089 to 0.0104 mm,
Abdomen without sclerotized tergites and sternites,
except for segment 2 as in male; 1st and 2nd rows
of tergal setae 0-4-0 or occasionally 1st row 0-2-0;
DLAS usually continuous to CAS in each tergl
row of segments 6 and 7; 1st row of sternal sclac

0-4-0, 2nd row 0-2-0; paratergites, paratergal setae,

! Ficunes 86-T1." Enderleinellus kelloggi Ferris. 66. Male genitalia {holotype). 67. Male, pamtcr-’_.' ,
! gites and ventral plate (holotype). 68. Male, thoracic sternal plate (holotype). 69. Male, radula {(holo-"

{
+

: type). 70. Female genitalia (allotype). 71. Female, paratergite of abdominal segment 2 (allotype).

Ficunes 72-85. Enderleinellus hondurensis Werneck, 72. Male genitalia (holotype; ex Sciurus varic-

gatoides” boothiae). 73. Male, thoracic sternal plate (holotype). 74. Male, radula (holotype). 75.
Radula (ex §. variegatoides goldmani). 76. Male, basal apodeme (paratype; ex S. v. hoothige). 1.
Basal apodeme (ex S. v. goldmani. 5. v. melania, and S. yucatanensis yucatanensis}, 78. Male, dorsal -
endomere (paratype; ex S. v. boothige}., 79. Dorsal endomere (ex S. v. goldmani, S.'v. melania, 'and
.. 8. y. yucatanensis). 80. Female genitalia (allotype; ex S, v. boothiae). 81-85. Female, spermatheca; 8l.

allotype; 82. paratype, ex S. v. boothiae; 83. parat
8. o, melanlq; 85, ex S . yucatanensis,

ype and ex 8. v. melania; 84. ex 5. v. goldmani and
’ o f .

i
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spiracies, and MAS as in male. Genitalia (Tigs.
80, 81-85): spermatheca large, swollen in middle
and ‘then tapering posterivtly, sometimes its an-
terior part desclerotized; genital plate with a group
of 2 setac on its posterior part; gonopods each with
. 3 similar setae on its anterior part; genital lobe
with a long spiniform subapical seta, with 2 weak
dorsal seta, and its base with more than 4 long,
strong setae; valvula- short, branched at apex;
vulvar fimbriae short,
Nymphs: Unknown.
Specimens examined: Type specimens, data as in
“Type data.” Ex Sciurus varicgaivides goldmani
 Nelson (= Sciurus goldmani), Huehuetan, Chiapas,
© Mexico, Ferris Coll. 895 (USNM 77906), 8 males

and 9 females; ex 5. v. melania {Gray) (= Sciurus

melania), Bogqueron, Colombia (there is no such
place in Colombia at present; if specimens were

" collected before 1903, this Jocality would be equiv-
alent to Bogueron, southwestern part of Panama),
F.CM., 14253, Ferris Coll. 1011, 2 males and 19
females., Ex Sciurus yucatanensis yucatanensis J.
A. Allen, Gruta de Balankranche, Yucatan, Mexico,
29 July 1962, JCM 239, 2 males and 2. fema]es
(K C. Emerson)

W

Comments -

This species is closely related to E. kelloggi

 Ferris and E. urosciuri Werneck. The speci-
.nens from 8§, variegatoides melania, 5. v. gold-

mani, and S. yucatanensis differ from typical

specimens of E. hondurensis parasitic upon S.
v, boothiae in few details of the genitalia, al-
though ail other characters in both male and
female seem to agree: the arms of the basal
apodeme slightly thickened at subapex, but
. without small aubapical protuberance or acute
spur toward meson (Fig. 77); the lateral arms
of the dorsal endomere parallel and its pos-

terior part notched on each side (Figs. 78~

w~ 79); radula differently shaped, with its an-
terior margin distinetly truncate (Figs. 74, 753)
and with 8 setae arranged in more or less
_ straight line; spermatheca, with its anterior
{ part strongly -desclerotized (Figs. 81-85).
There are also some specimens from the type
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_cepssubgroup and closely related
hondurensis Werneck. The specimen. of this -

host having spermatheca with its anterior h'\]f .

strongly desclerotized.

8. Enderleinellus urosciuri Werneck - ;: ',." g
(Figs. 16, 33) ot

Enderleinellus urosciuri Werneck, 1937, Men. ]nﬂ J

Oswaldo Cruz, Rio de Janeiro 32(3) 400-401

fig. 12; Hopkins, 1949 p. 457; Ferris, 1951 p

114,

Type data: Holotype male, allotype fuunle, nm.l
4 paratypes, ex Sciurus igniventris Wamier, (=
Urosciurus igniventris), de Acajutuba, on Negro,
Est. do Amazonas, Brazil. Type specimens are
probably deposited in the Institute Oswalde Cruz, -
Rio de Janeire, Brazil.

Diagnosis: Total body length:
female 0.82 mm. Genitalia:

"male 0.77 mm.
dorsal endomere

wide, with short lateral arms; anterior endomere -
with thinly sclerotized membrane; a triangular, -
poorly sclerctized structure present anterior to an. -
teriar endomere; middle endomere with its anterior

part posteriorly produced in middle; posterior
endomere with anteromesal, hooklike process; arms
of basal apodeme laterally bent, mesally thickened
at subapex and apically bilobed to receive basal

.end of paramere; paramere more or less uniformly
: thickened with abruptly tapering apex; pseudo-

penis with long posterior part.

Comments

This species is definitely a member of Iongi-
to® E.

species was not available for this study. How-
ever, this species is easily recognized by the
details of male genitalia based on Wernecks

' 1Ilustrahon (1937).

B. extremus-subgroup

1 Male with arms of basal apodeme subapically
bilobed.

"2, Female with 2 or more sclerotized’ tergltcs
- on abdomen, except for E. arizonensis Wer-
neck, spermatheca of which 'is ﬁtrongly bent
“and ity ends expanded. .

9. Enderleinellus extremus Ferris
(Figs. 17, 34, 86-99)

Enderleinellus extremus Ferris (partl'm); 1919,

Ficunes 88-99. Enderleinellus extremus Fems 86. Male gemtalla (hdlotype)

, >
87. Male, thoracic

.. sternal plate (holotype). 88. Male, radula (holotype). 89. Male, endomeres excluding dorsal endo-
~—"mere {ex Sciurus poliopus). 90. Female genitalia (paratype; ex S. sac:ql:s) 91-97. Female, sperma-
thecae; 91. ex S, poliopus; 92, allotype, ex S. deppei negligens; 93, patatype; 94. ex S. aureogaster,

95. ex 8. aurcogaster; 96. ex §. aureogaster hypopyrrhus, 97. ex 8. griseoflavus chiapensis, 98, Nymph &

99, Nymph 3.

Ficures 100-106. Enderleinellus deppei sp. n. 100, Male genitalla (holotype). 101. Male,’ rndula \

'(holotype) 102. Female genitalia (allotype). 103-108, Female, spermathecae; 103, allotype 104

pamtype' 105 ex Sclums aureagaster hypopyrrhua, 106 ex S, granatemk hoffmannl PP

., “a
i

P

v,
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: Contributions Toward a Monograph of the Suck-
-ing Lice, Part 1, Leland Stanford Junior Univ,
‘Publ., Univ, Ser. (no vol. no.}, p. 24-25, fig. 12
{not the records from Sciurus deppei, S. nelson,
S. colliaei, S. granatens:s hoffmanni, 8. nesaeus,
and 8, arizonensis huachucae); Werneck, 1948,
p. 291 (not the record from Sciurus deppei);
Hopkins, 1949, p. 456 {not the record from
Sciurus deppet); Ferris, 1951, p. 108 (not the
record from S. deppei).

Type data: Holotype male, allotype female, and
8 paratypes- {4 males and 4 females), ex Sciurus

socialis Wagner, Nenton, Guatemala, USNM 767486,
* truncate, with a small, strongly sclerotized terming]

Ferris Coll. 887. All type specimens, except for 1

.. male and 1. female paratype which are i posses-

sion of USNM are deposited in UCB. .

Description

Male: Total body length 0.57 to 0.62 mm. Head -
" length 0.0126 to 0.0130 mm, width 0.011 to 0.012

mm; AS, ACHS, and ADHS lacking; PCHS long.

Thorax with sternal plate of longiceps-group; =

DPTS, DPtS, and DMtS present; inner ADTS
about 2 or 3 times longer than outer seta. Legs
as in othet member of the genus. Abdomen with
6 small sclerotized tergites on segments 2 to 7,
of these, one on segment 2 minute; 1st and 2nd
rows of tergal setae 0-4-0, 4th and 5th rows 2-6-2,
6th row 3-6-3; about 9 DLAS present on each

side; no sclerotized sternites except for segment 2 -

with a pair-of ventral plates completely detached

from paratérgites; st and 2nd rows of sternal setae.
either 0-2-0 or 0-4-0; 4 paratergites present on-

each side of segments.2 to 5; paratergites of seg-
ment 2 with 2 dorsal and no ventral paratergital
setae and of segments 3 to 5 with 1 dorsal and 1

" ventral paratergal setae; 3 spiracles borne on para-
" tergites of segments 3 to 5 on each side; abdominal
membrane not scaly. Genitalia (Figs. 17, 34, 86,
- 88):
... arms; anterior part-of middle endomere medially
‘produced in both ‘anterior ancl posterior sides;

dorsal endomere wide, with short lateral

.aedeagus short; anterior endomere with its middle
piece triangular and its lateral parts large; pos-
terior endomere well developed; arms of basal

. apodeme subapically bilobed and with its mesal

lobe definitely broader at base than outer lobe;
paramere thickened at “base; pseudopenis with
short posterior part bearing 3 or 4 annuli; anterior
matrgin of radula truncate. -

. Female: Total body length 0.62 to 0.64 mm,
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Head, thorax, and legs as in male; hmd h‘m'.lh
0.012 to 0.0135 mm, “width 0.0117 t0.0.0122 nyn,
Abdomen with 2 or 3 very small sclerotized tor..
gites on segments 2 and 3 or 2 to 4 or sometines
alimost completely lacking; Ist and 2nd rows of

" tergal setae 0-4-0 or occasionally st row 0-5.0,

9 to 10 DLAS present on each side; lst row of .
sternal  setae 0-4-0 or occasionally 0-5-0, 2nd row
0-2-0; paratergites, paratergal setae, spiracles, and

-MAS as in male, Genitalia (Figs. 90, 91): Sper.

matheca elongated, this bemg nntenorly swollen,
then abruptly constricted, again expanding gradu.-
ally toward posterior end then becoming terminally

appendix; genital plate with a group of 2 setac on

 each side of its posterior margin and 1 pair of
- middle setae; gonopods each with 3 similar scfae
- on posterior margin; genital Jobes each with a long
" spiniform subapical genital seta and its base with

about 5 long setae; valvula branched at apex,
Nymph I: Unknown.
Nymph 2 (Fig. 98):

anterior to clypeofrontal suture; 3 MHS disting; |
qrranged in straight line; PCHS, VPHS, and/
PDPHS Iong; ACHS minute; antennae 5escy/
mented. Thorax: sternal plate well develnpmi
without anterior process; DPTS long; DPtS minute;

DMtS long; ADTS minute; legs 1 and 2 similir/in ’
size and shape, mugh smaller than leg 3. Abidd- ;
“men: distinctly segmented; 2 paratergites present

on segments 4 and 5; 3 spiracles present, of these,
first 2 borne on paratergites; 8 DCAS and 7 VCAS~
present on each side; :3 pairs of long and s]cndu
MAS present on each side.

Nymph 3 (Fig. 99): Total body Ien;,th 056 I

. 0.61 mm. Head, thorax, legs, and abdomen sitnilar

to nymph 2, except for the following characters:

- ACHS missing; DPtS as long as DMtS; thoracic

sternal plate with distinctive anterior process; 2

- paratergites larger than those in nymph 2; abdo.

men without distinet segmentation.
Specimens examined: Ex Sciurus socialis, all

. type specimens. Ex Sciurus deppei negligens Nel-
son { = Sciurus negligens), Alta Mira, Tam-luhp.n\ ‘

Mexico, USNM 62070, Ferris Coll. 495, 5 males,
and 4 females. Ex Sciurus griseoflavus chiapensis °
Nelson, San Cristobal, Chiapas, Mexico, USNM.
75960, 2 males, 5 females, 2 nymph 3, and |
nymph 2. Ex Sciurus qureogaster Cuvier (inchul
ing S. a. hypopyrrhus}, Puebla, Mexico, December

Fiounes 107-114. Enderleinellus mexicanus Werneck. 107. Male genitalia (holotype).

) . -
108, Male,

radula (holotype), 109. Male, thoracic sternal plate (holotype). 110. Female genitalia (aliotype). 111-
114. Female, spermathecae; 111. allotype, ex Sclunss truei; 112. ex S. nelsoni; 113. ex 5. nelsom, 114

paratype, ex S. truei

Ficunes 115-118. Enderleinellus pratt; sp. n. 115. Male genitalia (holotype}.
117. Female genitalia {allotype}. 118. Female, spermatheca (allotype).

(holotype).’

116. Male, adula

Ficunes 119-124, Enderleinellus arizonensis Werneck. 119. Male genitalia (holotype). 120, ) alc.
paratergites and ventral plate (holotype). 121. Male, radula (holotype). 122. Male, thorac:c sternal

plate (ho]otype) 123 Female genitalla {allotype). 124, Female, spermatheca {allotype).

!

&

Total body lcngth 0.5 g X
mm. Head with Jong ADPHS placed in middle ‘4-

i
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1951, 3 males and 3 females; Papanita, Vera Cruz,
Mexico, USNM 93016, Ferris Coll. 902, 2 males

THE JOURNAL OF FARASITOLOGV,.VOL. 52, NO. 5, OCTQBER 1966

and 3 females; Juchitan, Qaxaca, Mexico, USNM -

73297, Ferris Coll. 903, 4 males and 3 females..

Ex Sciurus poliopus Fitzinger, Cerro San Felipe

(?), Oaxaca, Mexico,” USNM 68182, Fems Coll.:

—§00, 1 male and 1 female.
. -Comments

This species is closely related to E. deppei

“sp. n. and E. mexicanus Wemeck. The female
specimens from various host species show a
range of variations in some details of sper-

matheca, particularly in size from the typical

- specimen as shown in Figures 91-97, The ac-

currence of E. extremus on Sciurus deppei

- negligens requires further investigation for the

host—parasite relationship of E. extremus Fer-

ris and E. deppei sp. n. The specimens from

Sciurus poliopus Fitzinger differ from typical

E. extremus in some details of the genitalia.-

/ The middle endomere, aedeagus, and sper-

- material.

matheca of those specimens are definitely dif--

ferent from ‘typical E. extremus as shown in
Figures 89 and 91. However, for the present
I -tentatively refer this form to E. extremus
until further study is carried out on additional
Defore making a final decision it
. will require examining a long series of speci-

- mens, both adults and nymphs, collected from

-

S. pol:opus. 3

10, Endericinelius deppei sp. n.
{Figs. 18, 35, 100-106)

Enderleinellus extremus Ferris (partim), 1919, p.

24 (err. det., the records from Sciurus deppet,

and 8. granatensis hoffmanni); Werneck, 1948,
'p.. 281 (the record from S. deppei); Hopkins,

1949, p. 456 (the record from S. deppei); Ferris,

1651, p. 108 (err. det., the record from 8.

deppet).

Type data: Holotype male, allotype female, and
1 paratypé (all on 1 slide), ex Sciurus deppei

Peters, Teapa, “Tabasco, Mexico, USNM 100048,
- Feiris Coll, 888. Paratypes: 1 male and 5 females,
_ex Sciurus granatensis hoffmanni Peters (=8§.

..

. or 3 annuli; abdominal membrane lateral to para.
~ meres with a long spiniform seta on each side;

aestuans” hoffmanni), Santa Clara, Cmia Rlca (—~ :

- tized tergites on segments 3 to T; Lst and 2nd rows
-of tergal setae 0-4-0 or occas:om]]y 1st row 0-2.0,

. anterior endomere well developed, but poorl\ \
sclerotized, with mesal part anteriorly pointe; \{ ‘

S'mta Clara, Nicaragua), USNM 15755 and 371}”.

_' 'Descrsphon . .:

Male: Total body lcngth about 0.565 mm. Ilead,
thorax, and legs same as in E. extremus ‘Ierm
except for head length about 0.0099 mm, widt
about 0.0102 mm. Abdomen with 5 small sclero.

4th and 5th rows 2-6-2, 6th row 3-6-3; about §

DLAS present on each side; no sclerotized sternites !
except for segment 2 with a pair of ventral plates !
completely detached from paratergites; 1st row of
sternal setze 0-4-0, 2nd row 0-2-0; paratergites,
paratergal setae, spiracles, and MAS as in E,
extremus. Genitalia (Figs. 18, 35, 100, 101): dor.
sal endomere very wide, with short Iateral arnis;

middle endomere with anterior part thick, med;.
ally notched very deeply in posterior snde and
more or less flattened in anterior side; aedeagus
long; posterior endomere more or less triangular,
with posterolateral angle acute; arms of basal
apodeme subapically bilobed, with mesal lohe i
definitely broader at base than is outer lobe; para. &
mere basally thickened and gradually tapering;
pseudopenis with short posterior part bearing 2

radula wide, with anterior margin rounded, -,
Female: * Total body length about 0.65 mu.
Head, thorax, and legs as in male; head lenglly |
0.0119 to 0.0124 mm, width 0.0099 to 0.0113 mw, -
Abdomen with 2 to 3 small sclerotized tergifcs ol

segments 2 and 3 or 2 to 4 which are sometimes .\‘ ,':-"

almost completely lacking; 1st and 2nd.rows of ter.
gal setae, 2nd row of sternal sctae, DLAS, para-
tergites, paratergal setae, spiracles and MAS as in
male; 1st row of sternal setae occasionally 0-5.0.
Genitalia (Tigs. 102, 103): spermatheca constricted
or descierotized at posterior third (Figs. 104-106);

valvula short, narrow and pointed at apex; genital § /-

plate with a group of £ setae on posterior part and

1 pair of setae in the middle; gonopods each with 3+ ;.

3 similar setae on its posterior margin; genital
lobes each with a long, spiniform, subapical genital. -
seta and with its base bearmg 3 long 'md 3 or more
small setae, :
Spectmem examined All type specimens, as i’
“Type data.”

!
e

Ficunes 125-128.  Enderleincllus venezuclae Ferris. 125. Male genitalia {holotype).
radula (holotype). 127. Female genitalia (allotype). 128. Female, spermatheca (allotype). .
Enderleinellus insularis Werneck. 129, Male genitalia (holotype), 130,
radula (holotype). 131. Female genitalia (paratype). 132-133, Female, spermathecae; 132, pam/lypc

Frounes 129-133.

. 1; 133. paratype 2.

Freunes 134-138. Enderleinellus microsciuri Werneck, 134, Male genitalia (holotype).; 135 “Male,
radula (holotype}.” 136. Male, thoracic stemal plate (holotype). 137. Female gemtal:a (allotype) 138

" Female, spermatheca (allotype ).
L
AN

H ;fl 5
126. \h[c,

Ex Sciurus -aureogaster aureog,asm 4
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Cuvier {(=§. a. hypopyrrhus), juchitan, Oaxaca,
Mexico, USNM 73207, 1 femaie.

- Comments

This species is closely allied to E. extremus
Ferris and E. mexicanus Werneck, The pri-
‘mary species of Enderleinellus parasitic on
Sciurus aureogaster is E. extremus Ferris. A
temale specimen of E. deppei sp. n. collected
. from 8. aureogaster is probably a contaminant.

11, Enderleinellus mexicanus Werneck
{Figs. 19, 36, 107-114)

Enderlainellus mexicanus Werneck (partim), 1948,
Mem, Inst.: Oswaldo Cruz, Rio de€ Janeiro 45:
289; figs. 16-18 (not the records from Sciurus
_colliagei); Hopkins, 1940, p. 455 (the records
from Sciurus truel and 8. nelsoni only); Ferris,
1951, p. 110 (not the record from S. colliaei).

Enderleinellus extremus Ferris ( partim), 1919, p.
24 (err. det., the record from Sciurus nelsoni)!
Type data: ‘Holotype male, allotype female, and

5 paratypes ({3 males and 2 females), ex Sciurus

truei Nelson, Chacala, Mexico, USNM 96795, Fer-

ris Coll. 830. All type specimens are deposited in

UCB.

Description

© Male: Total body length 0.62 to 0.63 mm. Head

length 0.0137 to 0.0143 mm, width 0.0099 to
0.0101 mm; AS, ACHS, and ADHS lacking; PCHS
usually longer than MHS; antennae more or less
ventrally placed. Thorax: sternal plate of typical
longiceps-group; DPTS, DPtS, and DM1S distinct;
inner ADTS as long as or 1.5 longer than outer
seta, Abdomen with 7 sclerotized tergites on seg-
ments 1 to 7 occupying the median half to third,
of these one on segment 1 very small or occasion-
ally completely lacking; 1st and 2nd rows of ter-
gal setae 0-4-0, 4th and 5th rows 2-4-2, 6th row

~ 3-6-3; about 10 DLAS present on each side; no.

sclerotized sternites, except for segment 2 as in
other species; 1st row of sternal setae 0-4-0, 2nd
row 0-2-0; abdomen with 4 paratergites on seg-

ments 2 to 5 on each side; paratergites of segmen

2 with 2 dorsal and no ventral paratergal setag,

paratergites of segments 3 to 5 each with 1 dorsa}

and 1 ventral paratergal sctac, ventral paratergal ;
seta being longer than dorsal one; 3 spiracles bore -
on paratergites of segments 3 to 5; segmoents 7

and 8 with a pair of long, slender MAS; end of
abdomen with bulbous  lobé bearing 4 selag;

Genitalia (Figs. 19, 36, 107, 108): dorsal endo- ;
mere U-shaped, with' long lateral arms; anteripy

endomere with sclerotized lateral pieces and men.
branous middle part; middle endomere ringlike,
with its anterior part medially notched slighily

*on posterior . side; aedcagus with paired, short, .

recurved hooklike apodemc at the midline; pos.

terior endomere well developed, touching medi.’

ally, but not fused by middle piece; arms of basal
apodeme with mesal lobe slightly shorter, than
outer lobe, its outer lobe with small subapic
tubercle; paramere thickened at base and gradually
tapering toward apex; pseudopenis with long pos.
terior part bearing 5 or more annuli; radula with
its anterior margin more or less flattened.

Female: Total body length 0.65 to 0.67 nmm.
Head, thorax, and legs as in male except for head
length 0.0128 to 0.0140 mm, width 0.0104 mm
and inner ADTS as long as outer seta. Abdomen
with 4 very small tergites on segments. 2 to 6,
these occasionally lacking; 1st row of tergal sctac
0-4-0 or occasionally 0-2-0, 2nd row 0-4-0; abont
10 DLAS present on each side; nq sclerotized
sternites except for segment 2 as in male; parater
gites, paratergal setae, spiracles, and MAS as in
male; ventral paratergal setae of segments 4 and 5
as long as or slightly shorter than paratcrgites.
Genitalia (Figs. 110, 111): spermatheca forming
an elongate body which is more or less constricted
at about the middle; genital plate with a group of
2 posterior setae on éach side and with a pair of
middle setae; gonopods each with 3 similar sctae
in the middie and’ its posterior margin slightly
fimbriated; valvula‘broad, serrated and pointed at
apex; genital lobes each with a spiniform subapical
genital seta, 2 lateral setae, and 1 dorsal seta, and

with its base bearing 3 very long setae, one of

these about as long as genital seta.

.

Ficures 139-143. Enderleinellus nitzschi Fahrenholz, 139. Male genitalia {(ex Sciurus vulgaris).
14.0. Male, dorsal view of head; ACHS, anterior central head setae; PCHS, posterior central head setac,
141, Male, paratergites and ventral plate. 142, Male, thoracic sternal plate. 143, Female genitalia (ex
Sciurus vulgaris). ‘ )

Ficunes 144-148. Enderleinellus krochinae Blagoveschtchensky. 144, Male genitalia {ex- Sciurus
anomalus syrigcus}. 145. Male, paratergites and ventral plate. 146. Male, thoracic sternal plate. 147,
Male, dorsal view of -head. 148. Female genitalia (ex §. anomalus syriacus}. ™ ;

Frcures 149-155. Enderleinellus tamiasciuri sp. n. 149, Male genitalia (allotype), 150, Male,
dorsal view of head (allotype). 151, Male, paratergites and ventral plate (allotype). 152, Mal,
thoracic sternnl plate (allotype}. 153, Fomale genitalia (holotype), 154. Nymph 2, DPTS, dorsil
principal thoracie setae; ADTS, accessory dorsal thoracle setae; VCAS, ventral central abdominal setae:
MAS, marginal abdominal setae; AMAS, anterior marginal abdominal setae; PMAS, posterior marginal
abdominal setae; AcS, accessory setae. 155. Nymph 3. VPHS, ventral principal head setae; MHS, mar-
ginal head setae; DPtS, dorsal prothoracic seta; DMtS, dorsel mesothoracic seta; AnS, anal seta, -

i
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Nymphs: Unknown,

Specimens examined: All type specimens. Ex
_ Sciurus nelsoni Merriam, Huitzalac, Morelos, Mex-
¢ ico, USNM 51158, Ferris Coll. 888, 4 males and
. 5 females.

- Comiments

This species is closely related to E. pratii sp.
n., . extremus Ferris, and E. deppei sp. n.,
and is found on the highland forms of Mexican
Sciurus. Female specimens show that there
are considerable variations in spermathecae,

particularly in total length, among different

populations (Figs. 111-_—114).

12, Ende-n'el'neﬂus pl’ﬂiﬁ. sp. n
(Figs. 20,37, 115-118)

Enderleinellus mexicanus Werneck (partim), 1948,
" p. 289, 303 (err. det., the record from Sciurus

col!taes) Hopkins, 1949, p. 455 (not the records

from Sciurus truei and 8. nelsoni}; Ferris, 1951,

p. 110 (err. det., the record from S. colliaei}.
Enderleinellus extremus Ferris (partim), 1918, p.

24 (err. det., the record from Sciurus colligei).

Type data: Ho]otype male, allotype female, and
7 paratypes, ex Sciurus colliae! Richardson, San-
tiago, Tepic, Mexico, USNM 91245, Ferris Coll.
891. Holotype, allotype, and 5 paratypes are de-
posited in the collection of UCB. One male and
2 female paratypes (on 1 slide) are deposited in
UM.

Description

Male: Total body length 0.66 to 0.68 mm. Head
length 00113 to 0.0116 mm, width 0.0110 mm;
AS, ACHS, and ADHS Iacking; PCHS usually
longer than MHS; DPHS long. Thorax: sternal
plate of typical Longzceps-gmup, DPTS, DPtS, and
DM1S distinet; inner ADTS slightly longer than

outer seta. Legs as in other member of the genus.’

- Abdomen with 7 sclerotized tergites, on seginents
"4 to 7 of these one on segment 1 very poorly
sclerotized or sometimes completely missing; lst
row of tergal setae 0-2-0, 2nd row 0-4-0, 5th row
4.7-4 or 4-8-4, 6th row 4-8-4 or 18 setae comtinu-

ous; 9 or 10 DLAS present on each side; DLAS"

of segment 7 much longer than other setae; no
sclerotized sternites, except for segment 2 with a

“pair of ventral plates completely detached from.

. paratergites; lst' row of sternal setae 0-4-0, 2nd
" row 0-2-0; 4 paratergites present on segments 2 to
5 on each side; paratergites of segment 2 with 2

dorsal and no ventral paratergal setae; paratergites -
of segments 3 to 5 with 1 dorsal and 1 ventral -
setae, ventral paratergal seta being longer than .

dorsal seta; 3 spiracles borne on paratergites of

- segments 3 to 5 on each side; end of abdomen -

slightly prolonged, bearing 4 or more setae. Geni-
talia {Figs. 20, 37, 115, 116):
wide, with short lateral- arms; anterior endomere
-gircling middle endomere and anteriorly pointed;

THE JOURNAL OF PARASITOLOGY, YOL, 52, NO. 3, OCTOBER 1946

“tubercle on outer lobe; paramere slender; ptendo.,’

dorsal endomere

‘group except for;head length 0.0125 to 0.01% .-

middle endomere ringlike, encasing narrow, Tong,
sclerotized aedeagus; posterior endomere fused ]:\ ’,-" ,
middle picce; arms of basal apodeme with pas
terior emargination wider and witheut subapica] /
penis with short posterior part bearing 3 or 4 an.’ :"2
nuli; radula wide, with anterior margin dchmlo])"
truncate,

Female; Total body length 0.62 to 0.72 inm, .
Head, thorax, and legs as in male; head length
0.0117 to 0.0123 mm, width 0.0106 to 0.0104 um,
Abdomen with 3 very small tergites on segmients -
2 to 4; Ist and 2nd rows of tergal and 2ud row of,
sternal sctae as in male; 1st row of sternal selae -
occasionally 0-2-0; no sclerotized sternites; para.
tergites, paratergal setae, spiracles, and MAS as in-
male, Genitalie (Figs. 117, 118): spermatheey
long, anterior third swollen, then abruptly “can.
stricted, and gradually swollen posteriorly, with.
out terminal appendix; genital plate with a group
of 2 posterior setae on each side and a pair of
middie setae; gonopods each with 3 long sctae; -
the middle one being much longer than otherm:
valvula narrow, not serrated and slightly Lranched.
at apéx; genital lobes each with a spiniform sub.
apical genital seta, and with its base bearing 2
spiniform setae and 3 long, slender setae. '

Nymphs: Unknown. . ;

Specimens examined: All type specimens.

Comments

This species is closely allied to E. mexicanus
Werneck, E. deppei sp. n., and E. extremus. 3
Ferris, and is found on' the lowland forms of
Mexican squirrels. This species is named iy
honor. of Dr. Harry D. Pratt, CDC, Atl.lma .
Georgia. '

it

13. Enderleinellus arizonensis Wernccﬁ
(Figs. 21, 38, 119=-124)

Enderleinellus arizonensis Werneck, 1948, Mem.
Inst. Oswaldo Cruz, Rio de Janeira 45(2): 2%,
301; fig, 12; Hopkins, 1949, p. 456-45T; Ferin; .
1951, p. 108; Stojanovich and Pratt, 1965, p. I
{key). :

Enderleinellus extremus Ferris {partim}, 1919, pj :
24 (err. det., the xecord from Sciurus ari.onrm:n LA
huachuea). iy

Enderleinellus longiceps Xellogg and - Iems -}
{partim), Ferris, 1916a, p. 148; Ferris, 1916h,~ ;.
p- 105 (err. det., both records from Scmrm arh L ¥
zonensis huaechuca). . :
Type data: Holotype male, allotype fcmflic. and ¢

2 paratypes (1 male and 1 fe}mle), ex Sciurus

arizonensis huachuca J. A, Allen, Huachuca Mt,  { =

Arlzona, USA (skin in Stanford Univ,),. Al l)pr:_'

specnmens are deposited in UCB. . -'

Descnphon

Malé: Total body ]englh 0.78 to 0.79 mm. HraJ. B
thorax, and legs ag in other species of longicep- -

B
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"for the following characters:

o :
am, width 0.0124 to 0.0129 mm; thorax with
aner ADTS 2 to 2.5 times longer than outer seta.
Abdomen with 6 small sclerotized tergites on seg-
gents 2 to 7; Ist row of tergal setae 0-2-0, 2nd
aw 0-4-0, 5th row 3-8-3, 6th row 4-8-4; about 12
piAS present on each side; no sclerotized ster-

. gites except for sepment 2 with 2 ventral plates

ampletely dctachcd\f{om paratergites; 1st row of .
areal setae 0-4-0, 2nirow 0-2-0; 4 paratergites °
gresent on segments 2 to 55 paratergites of segment
3 with 1 dorsal and no ventral paratergal seta; .
pnatergites of segments 3 to 5 with 1 dorsal and
[ venleal paratergal setae and each with a spiracle;
waments 7 and 8 each with a pair of long, slender

- MA8; end of abdomen with 4 long setae. Genitalia

{Figs. 21, 38, 119, 121): dorsal endomere with
ity posterior part posteriorly notched on each side,
with long lateral arms; anterior endomere encasing

“ middle endomere with a pair of minute setae and

ateriorly pointed; posterior endomere almost as
lanz as middle endomere; arms of basal apodeme
paraliel and with niesal lobe shorter than outer:

' he; paramere with its basal end more or less

ppering and its apex blunt; pseudopenis with
apical part long, at least half as long as its lateral
amis, bearing more than 7 annuli; radula with
lng lateral arms.

Female: Total body length 0.78 to 0.83 mm.
Head, thorax, legs, and abdomen as in male except
no sclerotized ter-
gites and sternites; st row of tergal setae 0-2-0,
weasionally 0-3-0; st row of sternal setae 0:4-0,
but sometimes 0-5-0. Genitalia (Figs, 123, 124):
permatheca strongly bent, with deeply U-shaped

- anterior emargination, with its ends expanded, the

sypansion of anterior end being larger than that
of posterior end; genital plate with 2 groups of 2
peslerior sctae and a pair of middle setae; gono-
podds cach with 3 setae in the middle, the middle
wia being longer than others; genital lobes each
with a spiniform subapical genital seta, 1 dorsal,
3.long lateral setae and with its base bearing 3
kg sctae; valvula wide at base and serrated,

Nymphs: Unknown, ‘

Specimens - examined: Bx  Sciurus arizonensis
huchuca J. A, Allen, Huachuca Mts., Arizona,
USA (skin in Stanford Univ.), all type specimens

. aud 4 females. Ex Sciurus alleni Nelson, Sierra

de Guadelupe, Mexico, USNM 116931, Ferris Coll.’
97, 1 male and 1 female. Ex Sciurus apache J.
A. Allen, Colonia Garcia, Chihuahua, Mexico,
USNM 13234, Ferris Coll, 898, 2 males and 2
frmales, Ex Seiurus naparitensis J. A. Allen,
Sierrn Madre, Zaeatecas, Mexico, USNM 80947,
L male and 1 female.

Comments

This species is closely related to E. venezu--

vl Ferris. Two specimens of E. arizonensis
. llected from Sciurus nayaritensis are possibly
“¢tontaminants,  based on the hypothesis that.
- the primary species of Enderleinellus parasitic

.
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on Sciurus nayeritensis is  Enderleinellus
nayaritensis sp. n. described earlier.

14, Enderleinellus venexuelae Ferris
{Figs. 22, 39, 125-128)

Enderleinellus venezuelae Ferris, 1919, Contribu:

tions Toward a Monograph of the Sucking Lice, -

Part 1, Leland Stanford Junior Univ. Publ., Univ,
 Ser. {no vol. no.), p. 25-26, fig. 13; Werneck,
1948, p. 292, figs. 22-24; Hopkins, 1949, p. 457;
Ferris, 1951, p. 114. '
Type data: Holotype male, allotype female, and -
10 paratypes (5 males and 5 females), ex Sciurns
griscogena Gray, Macuto, Venezuela, F. e. m.

.. 17621, Ferris Coll. 1015. Paratypes: 3 males and

3 femalés, ex Sciurus griseogena meridensis Thomas
(= S. meridensis), Montes del Escorial, Merida,
Venezuela, F. e. m. 18159, Ferris Coll, 1013; 2 .
males and 3 females, ex Sciurus gerrardi inconstans -
Osgood (= 8. versicolor zulige), Rio Zurare, Vene-
zuela, F. e. m. 18732, Ferris Coll. 1068. All type
specimens except for 7 paratypes are deposited in

UCB; 2 males and 2 female paratypes in UM and .

1 male and 2 females in USNM.
Description

Male: Total body length about 0.61 mm. Head,.
thorax, and legs as in E. arizonensis Werneck ex-
cept for head length 0.0116 to 0.0124 mm, width
0.0095 to 0.0097 mm, and ISHS much shorter than

. OSHS. Abdomen with 6 sclerotized tergites on

segments 1 to 6, of these one on segment 1 very

small; 1st and 2nd rows of tergal setae 0-4-0, 5th -
row 3-6-3, 6th row 4-6-4 or 3-8-3; about 11 DLAS |

present on each side; no sclerotized sternites ex-
cept for segment 2 as in other species; 1st row of
sternal setae 0-4-0, 2nd row 0-2-0; end of abdo-
men without bulbous lobe; paratergites, paratergal
setae, spiracles, and MAS as in E. arizodensis,

Genitalia (Figs. 22, 39, 125, 126): dorsali endo- . -

mere with its posterior angle more or less' thick-

ened (Fig. 39); anterior endomere poorly devel- .

oped; middle endomere elongated, its anterior part
thick and deeply concave on its posterior side;
aedeagus borne on internal apodeme; posterior
endomere large and more or less triangular; arms
of basal apodeme with posterior Iobes expanded,
mesal lobe being shorter than outer lobe, without
any tubercle; paramere scalpel-shaped; psendo-
penis with long lateral arms and with short apical
part bearing about 2 annuli; radula with its an-
terior margin flattened.

Female: Total body length about 0.83 mm.
Head, thorax, legs, and abdomen as in male except
for the following characters: head length 0.0125

mm, width 0.0092 to 0.0098 mm; abdomen with
- 2 small sclerotized tergites or sometimes completely

missing, and with about 8 DLAS on each side. .
Genitalia (Figs. 127, 128): spermatheca very
large, oval, with deeply U-shaped anterior emar-
gination; genital plate with 1 posterior seta on
each side and- 3 middle setae; gonopods each with .
3 similar setae on mesal margin; genital lobes each
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" with a spiniform subapical genital seta, 2 small

-

- Enderleinellus

dorsal and 2 long lateral setae, and its base with
9 long setae; valvula wide at base, serrated and
pointed at apex.

Nymphs: Unknown.

Comm_eﬁu_
“This species is closely related to E. ari
zonensis Werneck.

. '_1.‘_5. Enderleinellus insularis Werneck
H {Figs. 23, 40, 129-133)

. Enderleinellus insularis Werneck, 1948, Mem. Inst.
Oswalde Cruz, Rio de Janeiro 45{2): 293-2094,
figs. 25,26; Hopkins, 1949, p. 457; Ferris, 1951,
p. 109.. -

extremus Ferris (partim), 1919, p.
24 {err. det., the record from Sciurus nesacus}.
Type data: Holotype male and 6 paratypes, ex

Sciurus nesaeus G. Allen, Margarita Island, Vene-, .

zuela, F. e. m. 16608, Ferris Coll. 1014, All type

specimens are deposited in UCB.

Description

Male: Total body length 0.57 to 0.64 mm. Head,
thorax, and legs ‘as in other species of longiceps-
- group except for the following characters: head
length 0.0122 to 00125 mm, width 0.0099 to

. 0.0109 mm; antennac more or less ventraily placed;

thorax with irmer ADTS about 3 times longer than
outer seta. Abdomen with T small sclerotized ter-
gites on segments 1 to 7; Ist_and 2nd rows of
tergal setae 0-4-0, 5th and 6th rows 3-6-3; about
10 DLAS present on each side; Ist row of sternal
setae 0-4-0, 2nd row 0-2-0; end of abdomen with-
out anal lobe; paratergites, paratergal setae, spira-
cles, and MAS as in.E. arizonensis. Genitelia
- (Figs. 23, 40, 129, 130):- dorsal endomere thick,
not notched posteriorly, and with its posterior part
thinner in middle; anterior “endomere sclerotized,
consisting of 3 parts, middle piece heavily sclero-
tized and placed on lateral pieces; a thinly sclero-
tized trapezoidal structure present in front of
anterior endomere; anterior part of middle endo-
mere thick and flat in both sides; posterior endo-
mere with short, acute process; arms of basal
apodeme with outer lobe larger than mesal lobe,
with both lobes relatively acute at apex, and with
outer lobe notched apically; paramere scalpel-
shaped and thickened; paramere Y-shaped, with
. fong lateral arms and short apical part bearing
about 4 annuli; radula with its anterior margin
truncate, .
Female: Total body length 0.60 to 0.65 mm.
Head, thorax, legs, and abdomen as in male except
for the following characters: head length 0.0122
mm, width 0,0104 to 0.0109 mm; thorax with in-
ner ADTS about twice as long as outer seta; abdo- -
men with 2 ‘very small sclerotized tergites on seg-
ments 1 dnd 2 or sometimes completely missing;
abdominal segments 6 and 7 usually with DLAS
continuous to -DCAL. Genitalia (Figs. 131, 132):

-+ Inst. Oswaldo Cruz, Rio de Janeiro 32: 399/ fig,,

QCTOBER 1966

spermatheca large, long, tubular; genital plate with
1 posterior seta on each side and 1 pair of middle
setae; gonopods usually connected to genital plate, -
each with 2 setae in middle; genital lobes each
with a spiniform subapical genital seta and 1 long
dorsal seta, and its base with about 5 long sctac;
valvula 3-branched at apex; vulvar fimbrine nu.
merous. ; '
Nymphs: Unknown. .
Specimens examined: Ex Sclurus nesoeus G,
Allen, Margarita Island, Venezuela, F. e. m, 16608,
Ferris Coll, 1014, type specimens, 1 male and |-
female. | : e

Comments . .‘_
. /.

This species is closely related to E. brasilicnsis /
Werneck ‘and E. microsciuri Werneck.  *//

16. Enderleinellus br‘:sih’ensis Werneck - ,,
(Figs. 24, 41) N

LR

Enderleinellus brasiliensis Werneck, 1937, Mem. ¢

11; Hopkins, 1949, p. 47; Ferris, 1951, p. 108,
Type data: Holotype male, allotype female, and
2 female paratypes, ex Sciurus aesiuans Linn,, de
Abaeté, Est, do Pard, Brazil. Type specimens are

probably deposited in the Instituto Oswalde Cruz, § *
Y .

Rio de Janeiro, Brazil
Diagnosis: Total body length: male.0.48 nm,

i f"f- 3

.,‘.‘ .
T R

+4f
Y '

femate 0.50 mm. Genitalia: dorsal endomere with § ..
-its posterior part strongly notched on each sidy; £

anterior endomere poorly developed and mem-
branous; middle endomere ring-shaped, posteriotly
encasing a cross-shaped aedeagus; posterior endo-
mere more or less triangular; arms of basal apo-
deme with its mesal lobe rounded at apex and’
longer than outer lobe; paramere thickened at hase
and tapering gradually; pseudopenis with’ short
apical part. - e

Comments

This species is closely related to E. insularis
Werneck and E. venezuelae Ferris, but is easily
recognized by the details of male genitalia
based on ‘Werneck's illustration. No specimens
of this were available for this study. .

17. Enderleineflus microsciuri Werneck
(Figs. 25, 42, 134-138)

Enderleinellus microsciuri Werneck, 1948, Men.
Inst. Oswalde Cruz, Rio de Janeiro 45(2): 287-
288, figs. 10-12; Hopkins, 1949, p. 458; Ferris,
1951, p. 110,

Enderleinellus kelloggi Ferris (partim), 1919, p.
22 (err. det., the record from Microsciuris
palmeri).. ‘ . o
Type data: Holotype male, allotype femalé, and

3 paratypes (2 males and 1 female), 'ex Micro-

sciurus palmeri Thomas (= Microsciurus mimulns

palmeri), Novita, Choco, Colombia;, USNM 17894,

Ferris Coll. 471. K Cal
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Pescription

Male: Total body length 0.54 t0 0.60 mm, Head,
thoraz, and legs as in other species of longnceps-
graup except for the following characters:
yn;,lh 0.0109 mm, width 0.0108 mm; antennae
more or less ventrally placed; thorax w;th outer
DTS half as_ long as inner seta, Abdomen with
ﬂsclcmh?cd tergites on segments 2 to 7; 1st row

© o terpal setac 0-4-0, 2nd row 0-6-0, 5th row

383, 6th row 4-7-4; about 10 DLAS on each side;

¢ o sclerotized sternites except for segment 2 as in

_other specics of longiceps-group; 1st row of sternal

wiae 0-4-0, 2Znd row 0-2-0; end of abdomen with
2 bulhous lobe bearing 4 long and 2 or more short
wlac; paratcrgltcs. paratergal setae, spiracles, and

_ MAS as in E. instdaris Wemeck. Genitalia (Figs,

15,42, 134, 135}: dorsal endomere with very long
Literal arms; anterior endomere poorly developed;
{ateral parts of middle -endomere anteriorly pro-

bnged; aedeagus placed in posterior part of mid- -

dic endomere; posterior endomere anteriorly pro-
kinged; arms of basal apodeme with its posterior

" tbes short, marrow, not expanded basally, and

with its outer lobe sub'\pmally tuberculated; para-

mere thick and pointed at apex; pseudopems with

shart apical part bearing 3 or 4 annuli; radula with

1 7 jis anterior side rounded.

Female: Total body 1engéh 0.55 to 0.56 mm.

* ffead, thorax, logs, and abdomen as in male except

-

for head length 0.0130 mm, width 0.0109 mom;
shdomen with 3 small sclétotized tergites on seg-
ments 1 to 3; 2od row of tergal setae 0-4-0. Geni-

© pofie (Ifigs. 137, 138): spermatheca extremely mi-

aute, short, nntenor]y swollen and then abruptly
estricted; genital plate with 1 posterior seta on

"~ each side and 1 pair of middle setae; gonopods

each with a spiniform subapical genital seta, 1
sl dorsal and 2 large thick setae, and with its

© bhase hearing 2 long, stiff lateral sctae and 2 small

e

" dorsal sctae; valvula 3 or 4 branched at apex.

Nymphs: Unknown.
Specimens examined: Ex Microsciurus palmert

" Thomas (= Microsciurus mimilus palmeri), Novita,
Chaca, Colombm, USNM 178947, Ferris Coll, 471,

all type specimens, 5 males and 3 fema]es
Commenty -
This species is closely allied to E. msukms

Werneck, 7
nitxschi-group

1. Abdomen with § -p'aratergites “on seg-

ments 2 to 6 (Fig. 141).

genitalia with 3 major parts, ‘with an
inverted Y-shaped basal apodeme, and
with internal sac bearing many teeth,
Female: spermatheca completely lack:
ing; vulvar fimbriae short or vestigial;
genital plate thh a group of 3 setae on
each sxde.
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“identified or recognized as
nitzschi Fahrenholz by most workers until -

head . Blagoveschtchensky (1965). This species-group

Male: head with ACHS, even if minute; -

1009

) /
Three species in nitzschi-group have been/

Enderleinellus

has been known from squirrels of Tamigsciurus

and subgenera Sciurus and Tenes of Sciurus -

{Family Sciuridae).

18. Enderleinellus nitzschi Fohrenholz
{Figs. 139-143)

. .Endcrleinellus nitzschi Fahrenholz, 1916, Archiv.

fiir Naturgeschichte, 1915, Abteil. A, 11. Helt,’

Y p. 29 {nom. nov.); O'Mahoney, 1944, p. 60;

" Conei, 1946, p. 8-9; Eichler, 1946, p. 105; Wer-

neck, 1948, p. 282; Brink, 1948, p. 132; Stejano- .

vich and Pratt, 1965, p. 7 (key).

- Enderleinellus nitzschi Fabrenholz (partim), Ferris, .
1919, p. 8-11 (not the records from Tamai- * -

" sciurus hudsonicus (= Sciurus hudsonicus) and
T. douglesii (=S. douglasii)); Jancke, 1938,
p. 66 {the record from S, vulgaris only); Hop-
kins, 1949, p. 454 {the records from §. vulgaris .

only}; Ferrs, 1951, p. 110-111, fig, 48 (the - '

records from S. vulgaris only).

and Zincken’s Magazin der Entomologie 3: 305 -
(ex Sciurus uulgarw) {nec. Pediculus sphaero-

.-cephalus von "Olfers, 1818}; Burmeister, 1838
46, Ordo 1, Trib. 1, Fam. prima, Pediculus 4
{no pagination); Nitzsch, 1864, p, 27.

Haematopinus sphacrocephalus (Nitzsch), Stephens, -

1829, p. 329; Denny, 1842, p. 36; Gicbel, 1874,
p 35-36, pl
(key), 640-641.

Polyplax sphaerocephala (Burm.), Enderlein, 1904,
p. 143; von Dalla Torre, 1908, p. 14; Mjoherg,
1910, p. 159-160.

Enderlginellus sphaerocephalus (Burm.), Fahren-
- holz, 1912a, p. 56; Fahrenholz, 1912h, p. 52—
53, figs. 22-23; pl. 2, figs. 5~7.

Enderlemellus sphaerocephalus { Nitzsch) (partsm),
Ferris, 1916a, p. 148-149 {not the records from
Tamzascwrus) Séguy, 1944, p. 428 (the record
from Sciurus vulgaris only).

Type data: This species was ongtmlly descnbed
from Sciurus vulgaris Linn, in Europe. The loga~.
tion_of the Nitzsch’s type of Enderleinellus nitzsphi

"Fahrenholz is not certain; Nitzsch’s. insect collec--
tion is known to be deposited in Zool. Univ, Mus;;,™

Pediculus sphaerocephalus Nitzsch, 1818, Germer -

1, fig. 4; Piaget, 1880, p. 635 -

Halle, Cermany, according to Horn .and Xahle '

(1937-39).
Description

Male: Total body length 0.72 to 0.76 mm, Hcad
(Fig. 140) relatively short and with its anterior

‘margin more or less truncate; head length 0.0125
-~ to 00140 mm, width 00122 to 0.0124 mm; AS,

and ADHS lacking; ACHS and PCHS distinctly

present; antennae 5-segmented, and more or less

ventrally placed. Thorax: sternal plate with 2

oval, strongly sclerotized lateral pieces which are
connected by a membranous median area and with
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a more or less membranous -anterior process; DPTS,
DPtS, and DMtS present; inner. ADTS as long as

.. outer seta.” Legs: anterior and middle legs similar

‘\

i

in size and shape; posterior femora with a pair of
toothlike processes on the - anterior margin; pos-
terior tibiae with a similar process at outer anterior

setae (-4-0; about 4 DLAS present on each side;
6 sclerotized sternites present on segments 1 to 6;
sternum of segment 2 with 2 véntral plates com-
pletely detached from paratergites; lst row of
sternal setae 0-5-0, 2nd row 0-2-0; 5 or 6 tergites
present on segments 2 to 6 or 2 to 7, of these one
on scgment 7 usually very small or lacking; para-
tergites of segment 2 with 2 dorsal and no ventral

paratergal setae, its outer dorsal paratergal seta be- -

ing much longer than inner dorsal paratergal seta;
paratergites of segments 3 to 6 each with 1 long
dorsal, 1 long ventral paratergal setae and with a
spiracle; segments 7 and 8 each with a pair of long,
slender MAS; end of abdomen sharply pointed, with
numerous setae, Genitalia (Fig. 139): with 3 ma-
jor parts; basal apedeme inverted V- or Y-shaped,
thin, long, with its Jateral arms much longer than

basal part, and its posterior end articulated on -

' paramere;’ paramere with its anterior part thin
" and abruptly thickened at basal third; pseudopenis

- Y-shaped, striated, and its apical part as long as
“or longer than lateral arms; internal sac distinet,
. - with Jarge teeth on anterior part and small teeth
‘on its posterior two-thirds; endomeres, acdeagus,

and other genitalic structures membranous.
Female: Total body length 0.79 to 0.89 mm,
Head, thorax, and legs as in male except for the

_following characters: head length 0.01I6 to 0.0125

" mm, width 0.0104 to 0.0122 mm; ACHS lacking,

Abdomen with 5 sclerotized tergites on segments
2 to G; segment 9 with sclerotized tergite extend-
ing entirely across the segment; about 8 DLAS
present on each side; Ist and 2nd rows of tergal
setae 0-4-0; 6 sclerotized sternites present on seg-
ment I to G; segment 2 with 2 ventral plates as in
male; 1st row of stemal setae 0-4-0, 2nd row 0-2-0;
paratergites, paratergal setae, spiracles, and MAS
as in male. Genitalia (Tig. 143): no spermatheca;
posterior part of genital plate with 3 similar setae

on each side; gonopods each with 3 setae on mesal -

margin, posterior seta being longer and stronger

. than others; genital lobes each with a long spini-

' form apical genital seta, a small dorsal scta and

its base with 1 very long and 2 or 3 median to

short setae; vulvar fimbriae in 2 rows and very

short; no valvula. - '

" Nymphs: Unknown, .
Specimens examined: Ex Sciurus vulgaris fus-

coater Altum, Switzerland, USNM 15218, 5 males

and 8’_Ifemales.- . . .

o Comments. - :

This species is closely related to E. krochinae

'_ Blag. and E. famigsciuri sp. n., and possibly

restricted to Palaearctic region. Enderleinellus

~ nitzschi Fahr., found on Palaearctic squimrels
“.of Sciurus vuigaris, for which 41 forms are
: known (Ellerman, 1940), is a polytypic spe.-
" cies or a species complex. ‘ :
- angle and posterior tarsus with a very large claw. -
Abdomen with 8 or 7 sclerotized tergites on seg- -

ments 1 to 8 or 1 to 7, of these one on segment 1 :

sometimes very small; 1st and 2nd rows of tergal - .

. Enderleinellus krochinae Blagoveschtchensky, 1963,
Ent. Rev. (Ent. Obozr. (USSR)) 44{1): 85".

19, Enderleinelius krochinae Blagoveschtchensky
(Figs. 144-148)

figs. 1-6.

" Enderleinellus nitzschi Fahrenholz (partim), Feris,

1919, p. 9 (err. del., the record from Sciury
gnomalus syrigcus (= Sciurus syriacus)); Hop-
kins, 1949, p. 454 (the record from S. anomalus);

- Ferris, 1951, p. 110111, fig. 48 (err. det,, the -

record from Sciurus anomalus only); Stojanovich
and Pratt, 1965, p. 7 (key). : 5

Type data: Holotype female, a]lotype“male,' and 3

62 paratypes (19 males and 43 females), ex Sciurus
anomalus syriacus Ehrenberg (==Sciuruts persicus

. Brzl.), Azerbaydzhan, Zakataly, USSR (Zoological

Institute of the USSR Academy of Sciences).
Des;:ription

Male: Total body length (.69 to 0.72 mm. Hend
(Fig. 147): head length 0.0143 mm, width 0.0122:
anterior margin more or less truncate; AS aud
ADHS Jacking; ACHS and PCHS present bt
ACHS very minute; DPHS long. Thorax and leg
as in E, nitzschi Fahr. except for inner ADTS 1.5
longer than outer seta. Abdomen with 4 sclerotized
tergites on segments 2 to 5; lst and 2nd rows of
tergal setae 0-4-0; about 3 DLAS present on . eaeh
side; no sclerotized sternites except for stgment 9

as in other species; paratergites, paratergal setae,

spiracles, and MAS as in E. nitzschi, except for -

paratergal setae of segment 3 long and as long us
or longer than paratergites, and paratergites of seg.
ment 6 minute; end of abdomen prolonged, bluni
and with 12 or more short but stiff marginal setac.
Genitalia (Fig. 144): basal apodeme inverted Y-
shaped and its basal part shorter than lateral arms;
parameres thickened at base and gradually tapers
ing; pseudopenis with its apical part thin, long
and striated; internal sac with numerous large

“teeth on anterior part and with numerous small

teeth scattered on posterior part without a serics
of posterior serrations.

Female: Total body length 0.84 to 0.74 mm.
Head, thorax, and legs as in male except for the
following characters: head length 0.014 mm,
width 0.0120 mm; ACHS lacking; inner ADTS
twice as long as outer seta. Abdomen without

sclerotized tergites and sternites except for seg

ment 2 with 2 ventral plates as in male, segnienl
5 with very small sclerotized tergite, 9th tergile,
and genital plate; 1st row of tergal setae 0-4.0,

2nd row 1-4-1; about 9 DILAS present on each. 3/
side; paratergites, spiracles, and MAS as in male; /§
paratergites of segment 2 with 1 dorsal and no - §
ventral paratergal seta; paratergites of segments

| .
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atg 6 with 1 dorsal and 1 ventral paratergal setae.

" Qeaitalia (Fig. 148): genital plate with 2 groups

o 3 setac arranged more or less horizontally on
posterior side; gonopods elongated, each with 3
wtac on mesal margin; genital lobes each with a
long, spiniform subapical genital seta and a dorsal
«ta and its base with 3 very long spiniform sctae,
| tuberenlated and 4 or more setae; no distinct
yalvula, )

Nymphs:  Unknown,

Specimens  examined: Ex Sciurus  anomalus
wrincus Ehrenberg (== Sciurus 'syriacus), North
syria, USNM 13511, Ferris Coll. 446, 2 males and
1 females, :

. Comments

This species is closely related to E. nitzschi

fahr. and E. tamiasciuri sp. n.

20, Enderleinellus tamiasciuri sp. n.
(Figs. 149—~155)

. .fr.m’crlcinellu.s‘ nitzschi Fahrenholz {partim}, Ferris,

1919, p. 8-11 {err. det., the records from Tamia-
. atinrus); Hopkins, 1949, p. 458 (the records
from Tamiasciurus); Ferris, 1951, p. 110-111

."(ehr. det., the records from Tamiasciurus};

Ignoffo, 1959, p. 476 (the record from northern
rd squirrels) (key); Mathewson and Hyland,
1462, p. 169, .

Enderleinellus sphaerocephalus (Nitzsch) (partim),
Ferris, 1916a, p. 148~149 (err. det., the records
feom Tamiasciurus); Ferris, 1916b, p. 107-108;
Séguy, 1944, p. 428 (the record from Tamig-

- seiirus),

Type data: Holotype female, allotype male, and

=" 4 paratypes {1 female, 1 nymph 2, and 1 nymph -
- 3), ex Tamiasciurus hudsonicus (Erxleben} (=

Scinnts hudsonicus), Wayne Co., Pennsylvania, 17
‘Iuly 1945, collected by F. Harper (Lot 46-4505}.

. Paratypes: Ex Tamiasciurus hudsonicus -vancou-
" rerensis Allen (= Sciurus hudsonicus vancouveren-
Jiir), Kuiu Island, Alaska (skin, in UCMVZ), 5
D feinales; ex T. h. fremonti (Audubon and Bach-

man) (= Seiurusfremonti), El Paso Co., Colorado
Tskin in UCMVZ), 3 females. Ex Tamiasciurus
duuglasii albolimbatus (J. A, Allen) (= Sciurus
donglasii -albolimbatus) Tuolumne Meadows, Yo-

winile’ National Park, California, Ferris Coll. 318,
* Jmales and 1 female. Holotype, allotype, and 3
- paratypes {1 female and 2 nymphs) are deposited

i USNM; 2 male and 6 female paratypes are in
UC; and 3 female paratypes in UM.

Description

Male: Total body length about 0.63 mm. Head
(Fig, 150), thorax, and legs as in E. nitzschi Fahr.,
ewept for head length 0.0109 mm, width 0.0114

wm, Abdomen with 7 sclerotized tergites on seg- -

meats 1 to 7, of these one on segment 1 very
uiall; 1st and 2nd rows of tergal setae 0-4-0;
dout 4 DLAS present on each side; 4 sclerotized
siernites present on segments 3 to 6; sternum of
woment 2 with & pair of ventral plates as in. E.

KiM—SPECIES OF ENDERLEINELLUS (LICE) ON SQUIRRELS AND CHIPMUNKS 1021

3
3

nitzschi Fahr.; 5 paratergites present jon segments
2 to 6; paratexgites of segment 2 with 1 dorsal

and no ventral paratergal seta; paratergites of seg- - -

ments 3 to 6 each with 1 dorsal and 1 ventral
paratergal setae; 3 spiracles bomme on paratergites
of segments 3 to 5; segments 7 and 8 each with a
pair of MAS; end of abdomen sharply pointed but

devoid of numerous marginal setae. Genitalia - . <

{Fig. 149) with 3 major parts; basal apodeme

inverted Y-shaped, with its basal part as long as

or longer than lateral arms; parameres slender and
of similar thickness; pseudopenis typically Y-
shaped, not striated but covered with minute haiz-
like microprojections, with its apical part longer
- than lateral arms; internal sac with numerous small
teeth, occasionally with few large teeth, and usu-

ally with 1 or 2 setiferous tubercles in its anterior . . . '

part and with its posterior part continuocusly ser-
rated (a series of large teeth} on each side.
Female: Total body length 0.61 to 0.68 mm.
Head, thorax, and legs as in male except for the
following characters: head length 0.0114 to 0.0117

mm, width 0.0110 to 0.0111 mm; ACHS lacking. =

Abdomen with 5 sclerotized tergites on segments
2 to 6; 1st and 2nd rows of tergal setae and sternal

setae, paratergites, spiracles, paratergal setae, and

MAS as in male; dorsal membrane of posterior part .
of abdomen appearing scaly. Genitalia (Fig, 153): ;-
no spermatheca; genital plate with 2 rows of 3~
setae more or less vertically arranged; gonopods
" each with 3 similar setae on its mesal margin; gen-
ital lobes each with a long, spiniform subapical
genital seta and 1 small dorsal seta, and its base.
with 1 tuberculated, 3 lateral, and 1 dorsal setae;
a single row of vulvar fimbriae very short; valvula
present.
Nymph 1: Unknown, :
Nymph 2 (Fig. 154): Total body length about
- 0,45 mm. Head: antennae 5-segmented; 3 distinct |
MHS on each side; PCHS placed mesal to and as -
long as PDPHS; ADPHS represented by the inner .
one of a pair of small setae located anterior to
clypeofrontal suture; VPHS distinct, Thorax: ster-
nal plate well developed, with 2 oval, sclerotized
- lateral picces connected by membranous. median
area; DPTS very long; DPtS and DMtS distinct;
9 ADTS, inner seta much longer than outer ADTS,
_ Legs: anterior and middle Iegs similar in size and
shape; posterior legs large and stronger, with 2
~tubercles on tibia. Abdomen 8 DCAS, 7 VCAS,
3 spiracles, and 2 paratergites each bearing 2
paratergal setae present on each side; AnS present; .
2 pairs of MAS present; . AcS present mesad to
VPMAS; segmentation evident. -
Nymph 3 (Fig. 155): Total body length about
0.56 mm. Head, thorax, legs, and abdomen as in
nymph 2 except for the following characters: abdo-
men with 3 pairs of MAS on each side; end of
.abdomen prolonged. 7 E
Specimens examined: All type specimens, Ex
Tamiascturus hudsonicus petulans (QOsgood) (=
Sciurus hudsontcus petulans), Glacier Bay, Alaska
(skin in UCMVZ), 1 female, - .
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Comments

This species is closely related to E. nitzschi

Fahr. and E. krochinge Blag., and restricted

- to the New World. In a female specimen col-
lected from T. h. petulans the paratergites of
abdominal segment 8 are completely Inckmg.
this specimen may be a mutant.

LIST OF SPECIES OF ENDERLEINELLUS
PARASITIC ON THE SCIURINI AND
TAMIASCIURINI

longiceps-group
longiceps-subgroup

1. E. longiceps Kellogg and Ferris ..c.ooveeueeee-

: - Ex Sciurus carolinensis Gmelin (Tyre
HosT), 5. niger Linnaeus, North America.

2. E. nayaritensis sp. n.

Ex Seciurus nayaritensis J. A. Allen

.. {(Tyre nost), Mexico.

* 3. E. oculatus sp. n.
e Ex Sciurus oculatus Peters (Tyre
1osT), Mexico; S. alleni Nelson, Mexico.

. 4. E. kaibabensis sp. n. ...

B — Ex Sciurus kaibabensis Merriam (TYPE

- most), Arizona, USA.
5. E. paralongiceps sp. n. ...

...... Ex Sciurus aberti ferreus True (Typs

© 1osT),. Colorado, USA.

6. E. kelloggi Ferris’

- Ex Sciurus griseus nigripes Bryant
{TyPE HosT), S. g. griseus Ord, California,
USA.

7. E. hondurensis Werneck .

. Ex Sciurus vanegatmdes boothiae (TYPE

nost), Honduras; "~ 8.

ensis J. A. Allen, Mexico.
8. E. wrosciuri Werneck _______

e EX Seiurus igniventris Wagner ( = Uro-

sciurus igniveniris), (TypeE most), Brazil,

§

- "e_xiremus-subgroup

9. E. extremus Ferris

mosT), Guatemala; §..aureogaster Cuvier,

i © s deppei negligens Nelson (= 8. negli--’
: griseoflavus chiapensis Nelson,

gens), S.
S. poliopus Fitzinger, Mexico.
10 .E. deppet sp. n, :
...... Ex Sciurus deppei Peters (Tyre HOST),
Mexico; S. granatensis hoffmanni Peters

(== 8. gestuans hoffmannt), Costa Rica.

11 E. mexicanus Werneck ..o

S nelsom Mermrriam, Mexico.
12, E. pratid sp. .

Ex Sciurus colllaet Richardson (Tn’z :

L HOST), Mexico,
13 E. arizonensts Werneck .. ..

i EX Scitcrus arizonensts huachuca ] A, '.
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,,.cli 20, E _tamigsciuri sp. n.

variegatoides sspp., -
Central  America; S. yucatanensis yucaian-

Ex Sciurus socialis Wagner- (TYPE_ o

. BracovescaTrcueNsky, D. L

...... " Ex Sciurus iruef Nelson (Tyre Hosr),'_'

"Brivg, P.

Allen (Tyrr nost), Arizona, USA; 8. allesj
Nelson, Mexico; S. apache, J. A. Allen, Mesx.
. dco; {P} S. nayaritensis ]._ A, Allen, Mcxim_

14, E. venezuclae Ferris ..o

' v Ex Sciurus gr:seogcna Cny (Twz
HOST), S. gerrardi inconstans Osgood. (_
S. versicolor zuliac), Venozuela,

15. E. instlaris Werneck :

Ex Sciurus -nesacus G, Allen (Twn-
HOST), Venezuela, .

18. E. brasiliensis Werneck ...
eee Ex Sciiurus aestuans Lmnaeus (T'm:
s0sT), Brazil, ‘

17. E. microsciuri Werneck oo
v Ex Microsciurus palmeri Thomas (-v"
M. mimulus palmeri) (Tyere HosT), Co]om.
bia.

nitzschi-group

18. E. nitzschi Fahrenholz ... ..l
e Ex Sciurus vulgaris Linnaeus (Tm,.
JHosT), Eurgpe.

19. E. krochinge Blngoveschtchensky
______ Ex Sciurus anomalus syriacus Ehren.
berg (= 8. syriacus; S. persicus) {Tyrx

“" nost), Syria, Iran, Turkey, nnd Caucnsus .
- Crimea, .

# ... Ex Tamiasciurus hudsonicus (Erv]ehcn).
* {TyPe most)}, North America; T. douglasii’
" (Bachman}, Western North America. -
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Suggestions to Authors, VII. Preparation of Halffone Plates

When a number of small photographs, either
photomicrographs or electron micrographs, form
the illustrations for an article, they must be
mounted by the author to form a plate, or plates,
The author himself must give some thought to the
final design of the printed page. For electron
micrographs, which already approach the limit of

resolution, it is usually best to plan the plate the.
exact size that it is to appear in the Journal: For -
photomlcrographs, or macrophotographs, where de--

-~ tail is not as fine or critical, the original plate may,
depending upon the nature of the material, be laid

out on a somewhat larger scale, and reduced in the -

copying process. The finished plate, as it appears
in print, may occupy the full width of the two

columns (5% inches}, and if necessary the entlre‘

height of the column {8% inches). It is usually
preferable, however, to use less than the full height
of the page, so s to allow room for the legend
underneath. When the plate occupies the full page,
the legend must go on a facing page. This compels
us to start the article on either a right or left hand
page, depending upon the printer’s makeup in set-

ting the article, and may cause delay in publica- .
tion if the article will not fit conveniently into the -
current dummy. The author himself can judge the -

- amount of space required for his legends, by count-

ing the number of words in similar legends pub-

lished in the Journal,
All work must be of professional caliber. Such
instant cdo-it-yourself devices as polaroid prints

 particularly for photomicrographs) are not ac-

ceptable.

Large, page-sized photographs, such as pages. -

696-699 in this volume, may be submitted loose,
but in general it is better to mount them, leaving
~-qt least an inch margin of illustrator’s board to pro-
tect corners and edges. The. professmml photog-
raphers” Dry Mounting Tissue is-preferred to such
makeshifts as rubber cement, For composite plates,
the individual prints must be squared and mounted
with edges touching (butted}, no white showing
hetween, The engraver will then cut a fine line of
separation between.the figures, It is extremely im-
portant that the work be done accurately, since
otherwise the engraver must cut wide channels in
the plate to correct irregularities in the author’s
trimming and mounting (see page 1032, this issue)
Wide lines of separation are not only unnecessary
and unsightly, as well a5 a waste of copper, but
they create so much visual “noise” that the pattern

-

. for review purposes.

of the plate dominates the information conveyed,
Typewritten Iabels cannot be accepted. Num. :
bers and letter labels,/including arrows or guide.”
lines, should be one of the several kinds of profes.”
sional overlay or appliqué materials available iy
drafting supply stores. The kind in which the Je eler
is protected by the supporting film is preferred 1o

“the kind in which the letter is applied and the tise -

sue removed, The latter type of label is vulneralls
and frequently has already smudged by the time {i
reaches the editor’s office. The finished plaw.-
should be protected by a flap of strong, smoally -
paper,

Both black and white labels should be awu]alslc

. {or black edged with white}, as necessity demands, -
- 50 that the letter stands out, regardless of the valwe

of the background. See volume 52: 417-427 and

538-555 for ex'imples of good treatment, also pages ‘__ '

951 and 975-985 in this munber.
All photographs intended for reproduction should

" have a “glossy”™ finish and suitable contrast. It is -

also desirable, though not always feasible, to use -
photographs of approximately the same quality in
assembling a plate. The engraver can adjust his .
technique somewhat to accommodate to the nature
of the original, but he cannot work at cross pur- '
poses on the same copper plate. ’
An occasional small photograph can be handled -

as a text figure, column width. These usually rev.”

. quire no number, since this is provided by the ;

legend (see p. 905, this issue}. But the use of :
many text figures to save the author the trouble -
of mounting a plate cannpt be permitted. s
" It is always- desirable to send duplicate phtos
These can be either w-
mounted photocopies of the finished plate, scaled: -

- down, if necessary, to the size they will appear i

the Journal, or duplicate prints of electron micro- ;
graphs, crudely labelled with pen and ink, to g,wv .
the referee an idea of what it's all about, In any

case, these prlnts should be thin enough, and of .

the proper size, to fit into a 9- by 12-inch enve]opc-, 1

along with the manuscript, We cannot undertake

to repeatedly wrap, unwrap, and ship the bulky =
original plates to referees, not only because of the

labor and postage involved, but because this jnvar

-
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ably results in severe deterioration before the plnm 2

come to the hands of the engraver.

Color plates can also be accepted, at the nuthors ~_'

expense, but for these the author must make ad
vance arrangements w:th the editor. :









