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ABSTRACT; Twenty species of the EnderlGiiiellus parasitic upon squirrels of tlic Sciurini and Taini,).* 
sciurini arc described and illustrated, including seven new species; E. deppei, E. kaibahcwis, E. no. 
y/iri’fciww, E. oculatus, E. parahngiceps, E. pratti, and E. tamia.’scniri spp. n. These species arc placft] 
into two species-groups, tongicepy-group and nitzsdii-group, .mainly based on the details of alxloiiiin.il 
and genital structures of both sexes. The nymphal stages of E. extreiwts Ferris, E. paralongiceps .-ip. n.. 
and E. tamiasciuri sp. n. are also described and illustrated. A key to adult stages of the known spi’c;^ 
of tlic Enderleinelltis from tlie Sciurini and Tamiasciurini is presented. The characters- of taxonomic 
importance for botli nymphal and adult stages in the genus Enderleinellus are also discussed. 
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Tlie genus Enderleinellus Fahrenholz, 1912, 
is known to occur exclusively on hosts of the 
rodent family Sciuridae. -Ellennan (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 
Enderloinellus were known from hosts of only 
about 50 species (18 genera) of the Sciuridae; 
12 species from the Sciurini, 3 species from 
the Funamliuiini, 6 species from the CaIIo- 
sciurini, 1 species from the Xerini, and 4 
species from the Marmotini. Since 1951 little 
information has been added to the taxonomy 
of tlie Enderteinellus, despite the fact that 
a great deal of study is needed and many new 
additional taxa remain to be discovered in the 
genus. Johnson (1959, 1960, 1964) reviewed 
the regional fauna of the Enderleinelliis of 
Thailand, Africa, and the Indo-MaIaysian areas, 
respectively, and described a new species, 
E. corrugatus, from Calloschtfits (Tamiops) 
maclollandi, Thailand. Kaneko (1954) de- 
scribed a new species, E. kumadi, from Cal- 
losciurus erythraeus thaiwanensis, Japan. Bla- 
goveschtchensky (1965) reported four addi- 
tional new species of Enderleinelliis: E. 
krochinae from Sciurus anomalus syrwcus in 

Turkey, E. dolichocephalus from Marmota 
camtscfwtica in Siberia, E. disparilis from 
Citellus rufescens rufescens (= C. undulatus) 
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; Minnesota 55101J This is the first paper in the 
series for revision w the genus Enderleinellus. 

in Siberia, and E. propinquus from CilcUin 
ffdvus in Kazakhstan, USSR. Kim, Brown. 
and Cook (1963) studied the popuhituin 
differences of the Enderleinellus suturalis com- 
plex on three host species of .Citellus quanti- 
tatively, and showed some subspecific differ- 
ences among the louse populations on C/ 
franklini, C. tridecemlineatus, and C. Jwrrhi 
Kim (1966) described the nymphal .stage;/ ot 
the three North American species of the Enrfcr- 
leinelltis: E. longiceps, E. marmotae, and K, 
suturalis. 

While studying the "longiceps-group" nf 
Ferris (1951), I have discovered several w\\ 
species. This led me to initiate a revi.sioii.il 
study of the genus Enderleinelliis. All ’of llii- 
species, except for the nitzschi-group, will key 
to the "longiceps-group" in Ferris’ monogriipli 
(1951); these are E. arizonensis Werneck, K. 
brasiliensis Wemeck, E. extremiis Ferris, E. 
hondtirensis Werneck, E. insularis WernccI;. 
E. kelloggi Ferris, E. longiceps Kellogg and 
Ferris, E. mexicanus Wemeck, E. microschm 
Werneck, E. wosciuri Werneck, and E, UCMC:- 
uelae Ferris. 
The scientific names and tlie classificrttiiin 

of generic and subgeneric levels of die iiwt 
species are those of Ellennan (1940) and Iliill 
and Kelson (1959), and the classification of 
the Sciuridae is that of Simpson (1945). 
Other species-groups of Enderleinellus will \w 
treated in relation to the host groupings flf 
the Sciuridae in subsequent papers, since [In; 

species grouping of the lice seems to parnlli’l 
closely the host classification. < . 

. 

For the measurements, the standardize 
mensuration system adopted for the study "i 
the ’Enderleinellus suturalis complex’ is fol’ 
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i,,v.cii in this paper (Kim, Brown, and Coolc, 
V^). 
Tile bulk of the material on which most 

r.i [Ms .study is based came from tliree prin- 
(i’i,il sources: tlie insect: collection of the 
I’dim-sity of California, Berkeley, California 
iL’Clt); United States National Museum col- 
’rdum (USNM); and the University of Min- 
r/Vttii Entomology Collection, St. Paul, Min- 
f.rt’it.1 (UM). Type specimens, are deposited 
A liic-sc institutions unless otherwise noted. 

In tlii-s paper 20 species of the genus Ender- 
’^wUii’v parasitic upon the Sciurini and 
I’.ifni.i.sciiirmi of the rodent family Sciuridae, 
;r.(!ii(ling seven new species, are described 
)MJ jlln.str.itcd. These species are placed into 
r,ni species-groups (the longiceps-group and 
tr.<" tii/^c/if-group) based mainly on details 
!:( ,it)(IominaI and genital structures of both 
a-ir<, ’i’iic nymphal stages of Enderleinelliis 
fiiti-mii.’! Ferris, E. paralongiceps sp. n., and 
X twiuii-’i’cliiri sp. n. are also described and 
^nilr.ttcd. The characters of taxonomic im- 
,-tirt.iiicc in die genus Enderleinellus are dis- 
!\.wi\ witli reference to adult morphology by 
lum (1965) and to nymphal morphology by 
^m (1966). 

NOTE ON MORPHOLOGY OF 
ENDERLEINELLUS 

In [hc.sy.stcmatics of Enderleinellus a limited 
�.i.mliLT of adult characters, such as the 
!,w.icic sternal plate, abdominal setae, para- 
�.-f^itcs, ;ind a few genital features, have been 
�\vs\\y commonly used. On the other hand, 
.�’:*� coiiip.ii-iitive morphology of Enderleinellus 
!;,;i not been studied a)i3 is still poorly known. 
?--r iliis rca-son, I have studied the morphology 
’t tin- Kluhrlcincllus .species, particularly of 
f. limfiiccps Kellogg and Ferris, in greater . 

Hiil. Tilis has yielded additional characters 
if iiiiliort.mcc for recognizing species. I have 
w iillcinptcd to standardize a terminology 
�r;ilic.ililc to all groups of Hoplopleuridae. 
E^innrpliological terminology of Kim (1965) 
^ Jilult stages, and of Cook and Beer (1959), 
"’’1 Kim (1966) for nymphal stages are fol- 
"’^i in tin’s paper, unless otherwise noted. 

lln’ hiwl >^lld thorax of both sexes provide 
i (>’w .siiinificant taxonomic characters, i.e., 
i’*’ li’nglli and arrangement of head setae, 
.�’��wire or absence of ACHS, number and 

size of ADTS, and shape of the thoracic sternal 
plate. The thoracic stenial plate is variouslv 
shaped, with or without an anterior process 
(Fig. 7). The abdomen provides the majority 
of characters used in the systematics of Ender- 
leinelliis 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 segments 
3 to 5 or even 3 to 7 (Fig. 1). The number 
and size of. the paratergal setae and the.’size 
of spiracle provide good taxonomic characters 
for some species (e.g., E. hngiceps Kellogg 
and Ferris and E. malays!mus 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 areas. 
The number of the sclerotized tergites and 
stemites, and die 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)-centraI 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-gvoup) are found in the geni- 
talia, particularly in the male. 
The male genitalia consist of five ma)’or 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 K. and F. and E. ; 
nitzschi Fahr.). The basal apodeme is some- 
times fused completely to form a single rodlike 
structure (e.g., E. zonatus Ferris). The shape 
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and length of the basal apodeme is distinct for 
each species. 
The aecleagiis or penis (= penis (p), Ferns 

(1919) and Ewing (1932)) is usually a mem- 
branous or a weakly sclerotized tube located 
within tlie 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- 
ccps-group, while it is almost completely lack- 
ing in the nitzschi-gmup. In the longiceps- 
group, the most important specific taxonomic 
characters are generally found in the structure 
of the endomere. 

In the nitzschi-group the internal sac (= 
"preputial sack," Mjoberg (1910); mesosome, 
Cummings (1916); vesica penis, NuttaII (1916); 
internal sac, Ewing (1932); vesicula penis, 

......Ferns (1919)) 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 tliere are speculations 
by several workers. 
The parameres (== paramere (par). Fen-is 

(1919) and Ewing (1932)) are paired, gen- 
erally sword-^liaped 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 Eriderleinellus longiceps K. 

"" 

and F. is typical of the longiceps-gwup. I 
; have, therefore, studied the genitalia of this 

species in greater detail with special reference 
to tlie organization of the endomere. As shown 

, "in Figures 2 and 3, the basal apodemes are lo- 
cated ventrally and are articulated posteriorly 
to parameres. Dorsal to the basal apodeme 
there are components of the.. endomere. The 
endomere consists of four mai’or parts; the 
dorsal endomere, anterior endomere, posterior 
endomere, and middle endomere. The dorsal 
endomere (= U-shaped pieces (e), Ferris 
(1919); dorsal endomere, Ewing (1932)) is a 
U-shaped dorsal sclerite which is more or less 
completely detaclied from the mapr part of 
the endomere. The middle endomere, anterior 
endomere, and posterior endomere are attached 
on the surface of a ball-like, membranous geni- 
tal sac located between the dorsal endomere 
nnd the ventral basal apodeme. Within the 

genital sac there is a tubelike aedcagus or pciiu 
connected to the ejaculatory duct. The ")«/(//(� 
endomere is a more or less ringlike sclcriic 
covering the dorsal surface of tlie genital s.lc. 
The anterior endomere (= in part, we;il;lv 
chitinized structure (sp), Ferris (1919^; 
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Statum penis (?), Nuttall (1916)), is poorl\’ 
sclerotized and covers tlie anterior to vcn. 
tral surface of die genital sac. On tli,. 
posterior surface there is the posterior ctK/o. 
mere. The posterior endomere consists of l\vii 
large, lateral sclerites which are connected li\ 
a narrow sclerite. Posterior to the endoinrrc 
there is a Y-shaped pseudopenis. The apic.il 
part of the pseudopenis reaches the end of (he . body. In the vicinity of the apical part of tin’ 
pseudopenis tliere is an inverted U-.sli,ipc,l 
structure, called here the radula, wli)ch \\ 

placed vertically over the apical part of ilir 
pseudopenis. The morphological origin ami 
the function of this structure is uncertain. Tlie 
shape and size of the basal apodeme, para’nu’rr, 
endomere, aedeagus, and radula are of yri’.ti 

taxonomic importance. 
The female genitalia consist of five inajo; 

parts: the genital plate, gonopods, geiiil.i! 
lobes, valvula, and the spermatheca (Fig. �i-l|. 
The genital plate is variously shaped ami ln.-.ii^ 
a. definite number of middle and postcriui 

.setae. .The gonopods are paired, sclcrofwii. 
flattened plates variously shaped, wliicli Ix-.ir 
two or three setae on the inner margin of t’.u!, 
plate. The genital lobes are paired lobc,s bonir 
on each side of the sternum of abdominal sci;. 
ment 9, each having a strong, spiniform, y,vw- 
tal seta and a tuft of setae. At the middk- p.n; 
of the female genitalia there is an eloii^il^!. 
weakly sclerotized structure, called here itn 
valvula. The valvula is variously shaped; !i 

may be tapered, serrated, or even blunt at l).’ 

apex. Between the gonopods there is <loi-s;i!Ii 

a short, wide, sclerotized plate. This in;iy l<’ 
referred to as the intervalvula (= intei-valyiiL 
Snodgrass (1935)). The spermathew ^’’w1’ 
sclerotized in certain species, while lacliilii; i;’ 

others. The shape and size of the genital pl.itr 
gonopods, genital lobes, intervalvula, ;iiri 

spermatheca provide useful taxonomic cluirai ; 
ters for distinguishing cryptic species. In .’�oii’/ ! 

species there is a series of vulvar fimbriae \iw } 

tenor to the genital plate and gonopods (l-’i,;* 
6, 153). The, size and shape’of the gcnif;’| 

� .’ 
’ ’ 
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yt.ic ;ils" provide good tsixonomic characters 
(r,{ certain species. The chaetotaxy on the 
Eutt;"! ^ tne ana^ lu’ca �^so sometimes affords 
^i.ir.u.-tcrs of taxonomic importance. 

Id addition to tile chaetotaxy described in 
ikim (I9f>6), several other setae of taxonomic 
,r;.p(»’l;>iicc-in the Enderleinelhis nymphs may 
[y. mentioned liere. In certain species (e.g., 
i,, {�T.[Tinmi!i Fen-is) the dorsal marginal head 
yt,iR (MHS) are distinctive and arranged in 
i Hiorc or less straight line as in adults. Tlie 

orttrrior dor-sal principal head setae (PDPHS) 
s-^y lie long and are usually situated mesal 
[.illic posterior niarginal head setae (PMHS) 
i^i, im, 99, 154, 155). The posterior central 
hfj’l setae (PCHS) may be present mesal to 
i’Ol’HS iis found in adults. The thorax of the 
r.’,nii>ii;>i stage may bear the distinctive dorsal 
’.tutlioriicic setae (DPtS), the dorsal meso- 
�i.fit.icic .setae (DMtS), and the accessory dor- 
1,1! ttioriicic setae (ADTS) posterior to DPTS 
�.Vvy,. 154, 155). In certain species (e.g., E. 
y.w\wy,iceps sp. n.) the posterior end of the 
J;<!»inrn dorsally bears a pair of small anal 
wi.ii* (AnS). 

Genus Endcfleincllus Fahrenheit 

hiWwUiis Fahrcnholz, 1912n, Zool. Anz, 39; 
�’)/» (Type; 1:;. sfthaerocephcihts (Burm.), ex 
Sriiini-’i wilfyiris (L.); Fahrenliolz, 1912b, p. 52, 
’A ((Im^no.sis), Kcllogg and Ferris, 1915, p. 40; 
yrjw,- li)16;i, p. 148; Fahrenholz, 1916, p. 29; 
Vrvw, 1919, p. 7; Janckc; 1938, p. 66; Seguy, 
1<}11, p. 427; Werneck, 1948, p. 281; Ferris. 1951, 
[i 102 (sinks Ewing’s names; Hoplophthirus, 
(’.ijdiililitliiws, Rhmophthirus, and Eucnderleinel- 
(’«); joliiLson, 1960, p. 7; Johnson, 1964, p, 69; 
BliiSiivr.sclitulicnsky, 1965, p. 85; Stoianovich 
."iil l’r,itt, 1965, p. 7 illustrated key for N. A. 
il"1:U"i), 

’��i’;..)il/iim.v Ewing, 1929, .p. 195 (Type: E. 
iiilMtili.f (Oslxn-n)) {fide Ferris, 1951). 

�" .��vtfftriitclliis Ewing, 1929, p. 197 (Type: E. 
’.’.’wi Ffrris) (fick FcrrLs, 1951). 

"’thhihinis Ewing, 1929, p. 194 (Type: E. 
wil I’d-ris) (fide Ferris, 1951). 

’."’^’/K/iinii- Ewing, 1929, p. 196 (Type; E. 
wliiwliirits Ferris) {fide Ferris, 1951). 

’ix of the genus 

^�ili-wellns nifzschi Fahrenholz, 1916 (nom. 
���’ (^Pcdiculus sphaerocephalw of Nitzsch, 
’�’�\ ’"�c vftn Olfera, 1815, orig. desig,, preoccu- 

"niiption of the gehuc 

H^!"l>lriiritls with a pair of small ventral 
’’"�t’-s on abdominal segment 2, these sclerites 

either joining paratergites without seta or occur-/ 
ring more medially, completely cletuclicd from 
paratergitcs of segment 2, bearing a flattened p"int 
which is apically free from body, with a smiill 
postcroapical seta. Head more or less cylindrical, 
^without eyes; antennae 5-segmented; CS, OS, PAS, 
ISHS. OSHS, AMHS, MMHS, PMHS, DPHS, and 
FCHS distinct; AS and ADHS usually lacking; 
ACHS present or absent; DPHS slightly longer 
than or 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 legs much larger, 
��with a large, broad claw. Abdomen with a pair of 
small ventral sclerites on abdominal segment 2; 
usually tliree 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; tergum and ster- 
num witli very small, narrow, sclerotized plates 
occupying 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 setne; 
genital plate large, each side witli two or more 
posterior setae; genital lobes each with a spiniform 
genital seta. 
The species-group of Enderleinellus parasitic 

upon 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 lateral pieces 
which are connected by a membranous median,’ 
area; (2) with a long DPTS, DPts, DMtS on each 
side; (3) abdomen with four or five paratcrgitps 
on segments 2 to 5 or 2 to 6; (4) with three pairs 
of spiracles on segments 3 to 5; (5) with paired 
ventral plates of segment 2 circular, bearing a 
flattened point which is apically free from tlie 
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 
I to 7 or 2 to 7, each occupying the median )ialf 
to third of the tergum; (8) females usually with 
intervalvula. 

Key to the Species of Enderleinelltis from 
the Sciurini and Tomiosciurini 

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

.a series of long vulvar fimbriae present; 
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genital plate with I or 2 posterior setae 
on each side (fongi’cejw-group) �.-.-...� 4 

Abdomen with 5 paratergites on segments 
2 to 6; male; head with ACHS, even 
if minute; gonitalia with 3 major parts, 
with an inverted Y- or V-shaped basal 
apodcrne and with internal sac bearing 5. 
many teeth; female: spennatheca lack- 
ing; vulvar fimbriae short; genital plate 

. with 3 posterior setae on each side 
(nifzw/ii-group) ........-�.....�..-.........�--.... 2 

2. Abdomen without sclerotized sternitc and 6. 
with segment 3 bearing 2 long, strong 

: 
" paratcrgal setae as long as paratergite; 

.. � male: 4 sclerolized tergitcs-present on - 
, ... segments & to 5; anterior part of internal 

sac with numerous large-, teeth; female: 
abdomen with 1 very small tergite on 

; segment 5; paratergites of segment & 
with a single dorsal paratergal seta; 
gonopods elongated, each with 3 setae 
on mesal margin; base of genital lobes 7. 
with 5 or more stiff, long setae; (Figs. 

, 144-148); ex Sciuriis anomaltis syriaciis, 
Syria, Iran, Turkey, and Caucasus Crimea 

.’^ ......... 19. E. krochinae Blagoveschtchenslty 
Abdomen with sclerotized sternites; with- 

out above combination of characters 
.�- 

3 
3. Abdomen with 6 sclerotized sternites on 

� .segnu-’,.^ 1 to 6 and with paratergites 
of segment 2 bearing 2 dorsal paratergal 

.;�. setae; male: abdomen with 6 distinct 
tcrgites on segments 1 to 6, even if 1st 
tergite very small; internal sac with 8. 
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 
rows of 3 setae more or less horizontally 
arranged and without valvula; genital 
seta apical; (Figs. 139-143); ex Sciuru.? 

� vulgaris, Europe ����.......-�............... 
..�-�................ 18. E. nitzschi Fahrcnholz 

: Abdomen with 4 sclerotized sternites on 
� 

;’ � segments 3 to ' 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 sctiferous tu- 
bercles on .interior 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 9. 
with 2 rows of 3 setae more or less verti- 
cally arranged: distinct valvula present, 
genital seta subapical; (Figs. 149- 

: 153), ex Tamiascwrus spp.. North 
America �.....�.� 20. E. tamiasciuri sp. n. 

4(1). Males? genitalia with basal apodemes, 10. 

13 

endomcrcs, paramcres, pscudopenis, and 
radula .....�.�..-�...�..���.������... 3 

Females; genitalia with spermathcca (or 
if lacking, sclcrotixcd tubular valvuin), 
genital phitc, gonopods, genital lobes. 
and valvula ..�...�-��...�...-.���...�. 21 

Arms of basal apodcmc subapically btlohcd 
(Figs. 34�42) (cA’(rc»t»,;-sul)group) 

.... 

Arms of/basal apodcme not subapically 
bilobcjd but bent laterally (Figs. 26- 
33) (fongiccjw-subgroup) .-...��.......... 

Anns of basal apodemc apicnily bilobcd 
to receive paramere; posterior endonu’re 
with anteromcsal, hooklike process; para- 
mere more or less uniformly thickened 
with abruptly tapering end; (Figs. 16, 
33); ex Sciiiftis igniuentris, Brazil ..,...� 

....-..-..-..�-..-....-....- 

8. E. urosciiirl Wcnicrl; 
Arms of basal apodeme gradually tapering 

at apex without lobe; lice without nliovc ’ 
’ 

combination of characters ....�.......-....... 7 
Abdominal segment 2 with 2 dorsal para- 

tergal setae; abdomen willi 7 sclerotixfil 
termites on segments 1 to 8, even if 1st 
two tergitcs very small; middle cndii- 
mcre poorly developed and not rinn- 
shapcd .,��..��...�.-.....��.�.���..-.. f> 

Abdominal segment 2 with 1 dorsal p;ir;i- 

tergal seta; abdomen with 5 tcrgitvs on 
segments 3 to 7, even if 1st tcrnilc 
small; middle endomerc well devcloprd 
and more or less ring-shaped (Fig-s. 2fi- 
30) ...-..-.........-.._...�-..�...............--............ 

Abdomen with less than 9 DLAS on i’;icli 
side and with 7 sclerotized tcrgilc.s on 
segments 1 to 7 but 1st two tergites 
small, poorly sclerotized dots; 1st rows 
of sternal and tergal setae 0-4-0; dorsal 
endomere with sliort lateral arms; siriiis 

of basal apodeme with small suhiipicili 
protuberance or small acute spur towaril 
meson (Fig. 32); posterior endomerc 
well developed; (Figs. 72-79), rx 

Sciitrus wriegatoides and S. viiciittiwnsh, 
.. Central America ..-.�.....�-.:...��.�...-..� 
. -..���...�.�.-... 7. E. hondureiws Wcrin\l 
Abdomen with more than 10 DLAS on 

each side and with 7 sclerotized Icr- 

gites on segments 2 to 8 but only one 111} ’- 
segment 2 small or lacking; 1st rows of, . 

sternal setae 1-2-1 and of tergal sclnr 
1-4-1; dorsal endomere with long, slen- 
der lateral arms; arms of basal apodcmc 
subapically without protuberance; pos- 
terior endomere poorly developed; (,Vi^. 
66-69); ex Scitirus ^riseus, Califoniin’, 
USA ........................ 6. E. .kcllogKi 1-\-»;> 

Abdomen with 1st row of tergal- sclac, 
1-2-1; abdominal segment 3 witli sclcru- 
tized tergite very small .�......��-�.....- 1’’ 

Abdomen witli 1st row of tergal setae 
1-4-1; abdominal segment 3 with sclcro- 

� tized tergite very distinct �......-;....�- I! 
Thorax with inner ADTS 2. to 3: time". 

^ 
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longer than outer seta; antennae placed ’�� more or less laterally; dorsal cndoinerc 
nwrc or less V-shapcd; anterior cndo- 
inerc with 2 wcll-sclerolized lateral 
pieces, between them present one me- 
dian piece; basal apodeme thickened 
in middle; (Figs. 54-57); ex Sciurus 
hiiliahcnsis, Arizona, USA ....-���.�� 
..........������� 4. £. kaibahensis sp. n. 

Thorax with inner ADTS 5 to 6 times � 

. 

longer than outer seta; antennae placed 
vcntnilly; dorsal endomere U-shapcd; 15. 
anterior cndomcrc with 2. sclerotizcd 
pieces placed medially on thinly sclcro- 
lixcd membrane; l>asal apodeme slender; 

, (Kig-s. 60-62); ex Sciunis aberti, USA 
............�-�..�� 5. E. paralongiceps sp. n. ; " 

Middle endomere with sclcrotized inner 

loop encasing aedeagus; posterior endo- 
mere in dorsal view elongated or with 
lateral protuberance; paramere basally 
lliickcncd ..............�..-...-...................;...� 12 

Middle- endomere without inner loop; 
.M’dcagns tubular; posterior endomere . 16. 
mure or less triangular; paramere slen- 
der; anterior part of middle endomere 
posteriorly produced in middle; thorax 
willi inner ADTS twice as long as outer 
�iria; abdominal membrane scaly; (Figs. 
1-5); ex Sciiirus carolinensis, S. niger, 
North America �������.�.�....-.�.. 
,.......-.-1. E, hngiceps Kellogg’and Fen-is 

Anterior cndomcrc well developed, with 4 
sclcrotixcd parts in dorsal view, 1 mc- 
(li.iii, 2 lateral, and 1 anterior pieces; 
middle endomere with irtore or less 

clonsitcd inner loop; dorsal endomere 
. .unn, with long lateral arms; posterior 
endomere not produced laterally; (Figs. 
�15-48); ex Sciurus nayaritensis, Mexico . 17. 
......-.-....-.-.-..-..�� 

2. E. nayaritensis sp. n. 
’ Antwior endomere with 2 sclerotized parts, 

2 lateral pieces placed medially on 

lliinly sclcrotizcd membrane; middle 
ciiilomerc with �raorc or less round inner 
limp; dorsal endomere not thin, with 
�sliort lateral arms; posterior endomere 
laterally and anteriorly produced; (Figs. 
�10-51); ex Sciurus oculatus, S. alleni,-, ..- 

Mexico 
........-...���� 

3. E. oculatus sp.’n. 
5). Anns of basal apodeme with a quite 

�iimllow posterior cmargination ..-..��� 14 
Arins of iiasal apodeme with a deeply V- 

nr U-sliaped emargination -.......-.�-.-.� 15 
Anils of liasal apodeme with wesal lobe 
l.iwr than outer lobe and rounded at 
.iprx/(Fig. 41); dorsal endomere with 
ils’ posterior part strongly notched on 

" r;idi .side; posterior endomere posteriorly �. 
smooth, anterior endomere membranous; 
(Fitis. 24, 41); ex Sciurus aestuans, 
Brazil ............ 16. E. brasiliensis Wemeck 

Anns of basal apodeme with outer lobe 
larger than mesal lobe, with both lobes \ 18. 

apically acute and with outer lobe ’ 

notched apically; dorsal endomcrc pos- �’ 
tcriorly not notched; posterior cndoinerc 
with short, acute posterior process; an- 
terior endomere sclerotized (Fig. 23); 
abdomen with 7 sclerotized tcrgites on 
segments 1 to 7; paratergitcs of abdomi- 
nal segment 2 with a single dorsal para- 
tergal seta; (Figs. 129, 130); ex Sciurus 
nestieus, Venezuela �.........�����.�.� 
....-���..��........ 

15, E. insularis Werneck 
Abdominal segment 2 with 2 dorsal para- 

tergal setae; abdomen with 9 or 10 
DLAS on eacli side; 6th row 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 -. 18 

Abdominal segment 2 with 1 dorsal para- 
tergal seta; abdomen with 10 or more ’� 
DLAS; 6th row of tergal setae 4-6-4 to 

- 

4-8-4; abdomen with 6 tergites on ab- 
dominal segments 1 to 6 or 2 to 7, even 
if 1st tergite is minute ....-....�-����.. 16 

Abdomen with 1st row of tergal setae; 
0-2-0, with 6 sclerotized tergites on seg-’ 
mcnts 2 to 7, and with 12 DLAS; arms 
of basal apodeme with mesal lobe 
shorter than outer lobe (Fig. 38); dor- 

� sal endomere posteriorly notclied on 
^ 

each side; aedeagus tubular; pseudo- / 

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

13. E. arizonensis Werneck 
Abdomen with 1st row of tergal setae 

0-4-0; lice witliout above combination 
of characters ����.....�....�..����� 17 

Arms of basal apodeme with posterior 
lobes sliort and narrow, not expanded 
basally, with outer lobe subapically 
tuberculatcd; dorsal endomere narrow, 
with long lateral arms; anterior side of 
radula rounded; posterior endomere’ 
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 palmeri, Colombia �.�. / 
-.�.��.�......... 

17. E, microsduri Werneck 
Arms of basal apodeme with posterior -’ . 

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 radula truncate; posterior endo- 
rnere more ’or less triangular; abdomen 

�- � witliout bulbous anal lobe, with 11 
DLAS and with 2nd row of tergal setae 
0-4.0; (Figs. 125, 126); ex Sciwus 

� griseogena, S. gerrardi, Venezuela _...� 
..._...�-.� �-.�-.� 14. E. venezuelae Ferris 

Arms of basal apodeme with mesal lobe 
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definitely broader at base than outer 
lobe; anterior part of middle endomere 
medially produced or strongly notched 
(Figs. 17, 18); abdomen with 5 to 6 
sclerotizcd tergites on segments 2 to 7 or 23. 
3 to 7, 1st tergite minute if abdomen 
with 6 sclerotized tcrgites �...�-�..�- 19 

Arm-, of basal apodeme with posterior 
lobes of same width at base; anterior 
part of middle endomere medially 
neither produced nor notched; abdomen 

� with 7 sclerotized tergites on segments 
1 to 7, even if 1st tergite minute �.�. 20 

" 

"19. 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 Swims socialis, Guatemala; 
S. cleppei negligeiis (== S. negligens), S. 24. 
aureogaster, S. griseoflawis, S. poliopus, 
Mexico -...��.��.�. 9. E. extremus Ferns 

. Anterior part of middle endomere medially 
notched very deeply in posterior side 
and more .or less flattened in anterior 
side; abdomen with radula anteriorly 
rounded (Fig. 101); aedeagus long; 
(Figs. 100, 101); ex Scit<rHs deppei, 
Mexico; S. granatensis Jwffmanni, Costa 

’ 

Rica ��-����.�-� 10. E. deppei sp. n. 
20. Abdomen with 1st row of tergal setae 

0-4-0 and with 10 DLAS on each side; 
arms of basal apudcme with mcsal lobe 
slightly curved outward, with posterior 
emargination narrow but deep, and with 25. 
outer lobe subapically tuberculated (Fig. 
36); dorsal endomere with long lateral 
arms; aedeagus with paired, short, re" 

’ ’ curved hookhke apodeme at the midline; 26. 
posterior endomere touched medially but 

’ 

; not fused by middle pieces (Fig. 19); 
: paramere thick; (Figs. 107-109); ex 

Sciurus truei, S. nelsoni (highland forms), 
, Mexico �-�..- 11. E. mexicanus Werneck 

Abdomen with 1st row of tergal setae 
’ 

0-2-0 and with 9 DLAS on each side; 
, arms of basaF apodeme with mesal lobe 27, 

; ’ directed posteriorly, with posterior emar- 
gination wider, and without tuberculated 
outer lobe; dorsal endomere with short 
lateral arms; aedeagus with narrow, long 
apodeme; posterior endomeres fused by .. � :: 
middle pieces (Fig. 20); paramere slen- 
der;- (Figs. 115, 116); ex Sciurus col- "��.,.: 
liaei (lowland form), Mexico .-��.....� ’�’� -’’.-’’.’’"".. 
..�-......��...-..�.-...-..-� 12,’E. preitti sp. n.-. "�’ 

21(4). Female lice parasitic upon’ Sciurus’ 
igniventris Wagner or Sciurus aestuans 

. 

: 
Linn. in Brazil ...-.�.........-..-....-....��...... £2 

Female lice parasitic upon other host spe- 
cies �.........-�......-.�.............-...........-.. 23 28. 

22. Female lice found on Sciurus igniventrts 
Wagner; total body length about 0.82 
mm (iongtcepy-subgroup). �.��._..-.-.... 
_�����_.�--._ 8. E. urosciuri Wemeck 

Femalo lice found on Scumis (tt’stiifnts 

Linn.; total body length "about 0.50 mm 
- (CTtrcHnw-subgroup) .....�.�.�..�..�.... 

...�..-..�-.....�. 16. E. brtisniciisis WcrncA 
Females with sperinatheca; lice without 

the following combination of characters 

Females without apparent spermalheca but 
with valvula strongly sclerotized, tubu- 
lar, pointed at apex, this sclerotixation 
extending forward to genital plate (Fig. 
70), with abdominal segment 2 bcarinfi 
a single dorsal paratcrgal seta; abdomen * 
with about 11 DLAS on each side, with- 
out sclerotized tergite and stcrnite (Figs. 
70, 71); ex Sciitms griseus, California, 
USA (fongi’ceps-subgroup) ...-.��......... 

-�........-...-...........-..... 6. E. kello{igi Fcnn 
Spcrmatheca strongly bent, with deeply 
V-shaped anterior cmarginalion,, its ci«l 
expanded, the expansion of the anterior 
end being larger tlian\tliat of the pos- 
terior end (Fig. 124); Abdomen without i 

either sclerotized tergite^ or stcmitc, \ 
with about 11 DLAS on each side; i 
genital plate with 2 groups of 2 setae on 
posterior margin (Figs. 123, 124); ex | 
Sciurus wizonensis, Southwestern U. S., | 
S. apache, S. nwjuritensis, S. allcni, Mcx- | 
ico (e.rircmuy-subgroup) .�.....-��........ - 

�.....�-.-..�...... 13. E. arizonensis Wcrncrl ’’ 
Spermatheca not bent; lice without above f 

combination of characters ���.-.........� a J 
Abdomen with 2 or more small sclerolizcd t 

tergites’(extremuy-subgroup) ....-;...-...... 2fi i 
Abdomen without tergites (fongi’ccps-.suh. ) 

group) ....-..--.-..-...-..-.-...-..-...-......-...... .�i; | 
Abdominal segment 2 with 2 dorsal par;i- 

. 

S’ 
tergal setae; abdomen with 9 or 10 ^ DLAS on eacli side; genital plate witli < 

2 posterior setae on each side ��..��.. 27 t 
Abdominal segment 2 with a single dors-il | 

paratergal seta; abdomen with 8 or , 

less DLAS on each side; genital plate I 

with 1 posterior seta on each side 
........ 

y J 
Spermatheca. elongated, this being ante- l. 

riorly swollen, then abruptly constrictal, ’ 
again expanding gradually toward pos- J 
terior end and tlien becoming terminally j 
truncate with a small, strongly sclero- 
tized terminal appendix (Fig. 92); ab- 
domen with 2 or 3 small tergites on 
segments 2 and 3 or 2 to 4 and with 
10 DLAS on each side (Pigs. 90-97); 

, 

ex Sciurus socialis, Guatemala; S. depfw 
�’’. negligens, S. aureogdyter, S. griseoflwus, 

and S. poliopus, Mexico ...-..�.....-.-....- 
...�.�....................... 9. E. extrenws Frnr 

Not so �.-�.-.-.�...--..-.......�.......-......;...... ;"� 

Abdomen with 2nd row of tergal setae 
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 
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margin; (Figs. 102-106); ex Sciurus dep- 
pci, Mexico; S. gronateww hoffmanni, 

, Costa Kit-’n ��..�..... 10.. £. deppei sp. n. 
� Abdomen with 2nd row of tergal setae 

0-4-0; lice without above combination 
of characters �......��-......-...-..........�� 29 

V). Gonopods each with 3 .similar setae in the 
midtHc; valvulii broad, serrated and 
pointed at apex; base of genital lobe 
wilh 3 very long, strong setae, one being 
as tony as genital seta; (Figs. 110-114), 
ex Sciurus truei and S. nelsoni (high- 
liind forms), Mexico ......��-.�.......�.-..... \ 

.....-...�...-�-..-� 11. E. mexicanus Werneck 
’ C<*nopods each with 3 setae, the middle 

one being much longer tlian others; 
villvula narrow, not serrate and split at 
npcx, base of genital lobe with 3 long 
sct;ic but none so long as genital’seta; 
(Kif.pi. 117, 118); ex Sciunis collidd 
(lowland forms), Mexico ...�����.-� 
.....-......�....�. �.�..�...... 12. jE, pratti sp. n. 

X^)- Spermathcca very large, oval, with 
deeply^ U-sliapcd anterior emargination 
(I’’ig, 128); abdomen with about 8 

�’ DLAS and with 2 small sclerotized ter- 
Kitt"* on segments 2 and 3, valvula ser- 
rated and pointed at apex; (Figs. 127, 
128), ex Sciitrus gerrardi, S. griseogena, 
Venezuela ...-�..... 14. E. venozuelae Ferris 

NoE so ......-.......-....���..���..��.�.-� 31’. 
11. Spcrmalheca extremely minute, sliort, an- 

Icriorly swollen, and then abruptly con- 
stricted; (Fig, 138); ex Microsciurus 
fialiiien, Colombia ...-..���-....���..- 
...........-.......-� 17. E. microsciiiri Wernecic 

Spcrmatlicca larger, long, tubular (Fig. 
� 

�� 132); setae at base of genital lobe long 
lnit not so stiff; abdomen with 2 small 
.sclerotized tergites on segments 1 and 2 
nnd with 6 DLAS; (Figs. 131-133); ex 
Sciiirus ncsaeus, Venezuela .�-.....��-.. 

’ 

.........-....��...-�. 15. E. insularis Wemeck 
a.^l). Abdominal segment 2 with a single 

dorsal paratcrgiti seta; abdomen with 10 
or more DLAS on each side; spermatheca ’ 

variously shaped -...�..��.������� 33 
Abdominal segment" 2 with 2 dorsal para- 
legal setae; abdomen with about 7 .. 
DLAS on each side and DLAS usually 
conlinuous to CAS in each row of seg"’ ’ 

incuts 6 and 7; spermatheca large, swol- 
Irn in middle and then tapering pos- 
[[�riorly, sometimes anterior part de- 
sclcrolized (Figs. 81-^5); valvula short, , 

branched at apex; (Figs. 80-85); ex 
Sciunis cariegatoides, S. yucatanensis,’. 
Central America -...���.��.� -....-�..-. 

.�.-.............-.�. 7- E. hondurei’ws Werneck 
�I. S’lwrniathcca slender, tubular (Fig. 8); 

valvula branched at apex; abdomen with 
aliout 10 DLAS and with segment 2 
Iwaring a single dorsal paratergal seta; 
(Figs. 6-8); ex Sciurus .wrolinensis, S. 

iiiger. North America ....�-.....�..��... 

.��...� 1. E. longiccps Kcllogg and Ferris 
Not so .................................................... 34 

34. Spermatheca very small, short, trapcwid 
(Fig. 43); valvula broad at base and 
pointed at apex; abdomen with about 
13 DLAS; (Pigs. 43, 44); ex Sciurus 
nayaritensis, Mexico .........-�....���..�.�� 
....-��....-.��...-.-- 2. E. nayaritensis sp. n. 

Lice without above combination of charac- 
ters �.....��.�...��...--.��....-..�....�� 

35. Spermatheca large, with 2 strongly sclero- 
: tized lateral arms at anterior end (Fig. 

52); abdomen with about 13 DLAS; 
valvula pointed at apex; (Figs. 52, 53); 
ex Scittrus oculatus, S, alleni, Mexico .... 
.:-:-.��.....��.......�.... 3. E. oculattis sp./n. 

Not so ......._..-......-.-.......-...-.......-.........’36 
36. Spermatheca. short, wide, and posteriorly 

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); valvula narrow <ind pointed 
at apex; (Figs. 63, 64); ex Sciurus 
aberti, USA ........ 5. E. paralongiceps sp. n. 

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 
description. Diagnostic characters are not 

enumerated under each individual spe’cies, 
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." 

/ongiceps-group 

This group may be- characterized by the 
following characters: 

1. Abdomen with 4 paratergites on seg- 
ments 2 to 5. , 

2. Male: head without ACHS; genitalia 
with 5 major parts, with a more or/less 
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. inverted U-shaped basal apodeme and 
without visible mten’:»l sac. 

3. Female: spermatheca present, except 
for E. kelloggi with strongly sclerotized 
tubular valvula; a series of long vulvar 
fimbriae 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 Scxurini are placed in this group. The 
species of fongfccps-grpup may be grouped 
further into two subgroups mainly by -the de- 
tails of male genitalia: A. !ongfcep5-subgroup 
(8 species); B. extreme-subgroup (9 species). 

: A. fon9i’ceps-subgroup 

1. Male with arms of basal apodeme not sub- 
apicaHy bilobed but bent laterally and ex- 
panded mesally. 

2. Female without sclerotized tergites on abdo- 
men, except for J£. kelloggi. 

’ 

1. CniJerfeinenus fongiceps Kellogg and Ferris 

(Figs. 1-9,26) 

Enderleinellus hngicej)s Kellogg and Ferris, 1915, 
Anoplura and . Mallophaga of Nortli American 
Mammals, Stanford Univ. Publ,, Univ. Ser. (no 
vol. no.), p. 44-46; pi, 2, fig. 5; pi. 4, fig. 12; 
pi. 6, fig. 2; Ignoffo, 1959, p. 476 (key; Min- 
nesota); Stoi’anovich and Pratt, 1965, p. 9 
(illust. key); Kim, 1966, p. 328 (nymphs)- 

Enderleinellus longiceps K. and F. (por(ini), Ferris, 
1916a, p. 148 (not the record from S. ari- 

zonensis); Ferris, 1916b, p. 105 (not the record 
from S. arimnensis); Ferris, 1919, p. 19-22, figs. 
9, 10 (not the records from S. kaihabensis, S. 
aberti, S. apache, S. oculattis, and S, nayari- 
telvsis); Wemeck, 1948, p. 284-285, figs. 1-3; 
Hopkins, 1949, p. 455-456 (not the records from 
the host listed in Ferris. 1919); Ferris, 1951, 
p. 109-110 (not the records from S. kaibabensis, 
S. aberti, S. alleni, and’S. oculatus); Race, 1956, 
p. 174; Beer, Cook, and Schwab, 1959, p. 608 

/’ � 

/ ’’ (ex Dipodomys mcrriHmi, Arizona, staggers a). 
Endcrloincllvis nitzschi Fahrcnhol-/.; M.itlicwson 
and Hyland, 1962, p. 168 (lapsus calami). 
Type data: This species was originally dc.sc’rihcil 

from specimens collected from "sray .’iqu’rrds" in 
�Lincoln, Nebraska (Osbom’s collection), wliicli 
might refer to either Scwrus carolmcnsis (gray 
squirrel) or S. niger {fox squirrel). Accordingly, 1’ 
here designate Sciurus carolinensis Gmclin (prny 
squirrel) as the type host of E. longiceps K. and F. 
Type specimens: Holotype male, allolypc fe- 

male, and 2 male paratypes are deposited in UCB. 

Description 

Male (Fig. I): Total body length about 0,70 
mm. Head length 0.0115 to 0.0140 mm, wnltli 
0.0114 to 0,0122 mm; AS, ACHS, and ADIIS lack^. 
ing; PCHS present. Thorax DPTS long; inner 
ADTS twice as long as outer seta. Legs as in olln’r 
members of the genus. Abdomen: 5 narrow 
sclerotized tergites present, occupying the median 
third of each of the segments 3 to 7; 1st row (if 
tergal setae 1-4-1, 2nd row 0-4-0, 5th and 6lli 
rows 3-6-3; no sclerotized sternite, except for .sex-’ 
ment 2 with 2 ventral plates completely detached 
from paratergites; 1st row of sternal sclac O-’t-O, ,� 
2nd row 0-2-0; about 13 DLAS present on earli 
side; 4 paratergites present on segments 2 to. 5; 
paratergites of segment -2 with 1 dorsal and’ no. 
’ventral paratergal setae, and of segments 3 to 5 
each with 1 dorsal and 1 ventral paratergal sctiic 
on each side; 3 spiracles present on paratergitcs of 
segments 3 to 5; segments 7 and 8 each willi .1 

pair of long MAS on each side; cuticle of aluio. 
’men appearing scaly. Genitalia (Figs. 2, 3): dor- 
sal endomere U-shaped; middle enilomcre rinn- 
shaped, without inner loop; anterior part of middle 
endomere posteriorly produced irMTiiddie; tui)iil,ir 
aedeagus; anterior endomere with \pair of inkldli1 
pieces and thinly sclerotized lateral’, pieces; pos. 
terior endomere paired, more or less triangular; 
paramere slender, gradually tapering and pointed 
at apex; basal apodeme U-shaped, not subapicaily 
bilobed but slightly bent laterally and expanded 
mesally; pseudopenis Y-shaped, with posterior p;irl 
bearing 2 or 3 annuli; radula inverted U-shaped, 
rounded anteriorly. ��’ Female: Total body length about 0.71 mm. 

’� FIGURES 1-8. Enderleinellus longiceps Kellogg and Ferris, 1. Dorsal and ventral views of boil’" } 
(holotype). CS, clypeai setae; OS, oral setae; PAS, preantennal setae; ISHS, inner sutural head sctiii;; 

OSHS, outer sutural head setae; DPHS, dorsal principal head setae (= PDHS, Kim, 1965); PCHS, pos- 
terior central head setae; VPHS, ventral principal head setae; AMHS, .interior marginal head sctni-; 

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 setae; DCAS, dorsal central abdominal setae; VCAS, ventral central abdominal setae; VLAS, vcniral 
lateral abdominal setae; MAS, marginal abdominal setae; thor. stem. plate, thoracic sternal plate; Isl 
row 1-4-1, 1st row 1 DLAS-4 DCAS-1 DLAS. 2. Three-dimensional view of male genitalia (semidia- 
grammatic)"; 3. Dorsal view, of male genitalia (holotype)’. 4. Male, radula (holotype). S. Male. 
paratergites and ventral plate (holotype). 6. Female genitalia (allotype). 7. Female, thoracic sternal 
plate (allotype). 8. Female, spennatheca (allotype). , 

\ 
?^’w^»’J^^^."^.TO’’’^.-’’J*^�IH.JW^ff 
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Head, thorax, and legs as in male except (or, head 
length 0.0136 to 0.0150 mm, width 0,0115 to 
0.0128 mm. Abdomen without any sclerotized 
tcrgitcs and stcrnitcs 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 as in male. Genitalia 
(Fig. 0),; spermatheca slender and tubular; valvula 
branched at., apex; genital plate witli a group of 2 . 

setae on posterior margin of eacli side and with a 
pair .of setae in middle; gonopods’ each with 3 
setae on mesal margin; genital lobe with a long 
^spiniform subapical genital seta and a dorsal seta, 
its base with 3.or more long slender setae. 
Nymphs: Descriptions, see Kim (1966). 
Specimens examined: Four type specimens, as 

in "Type data." Ex Sciurus carolinensis Gmelin: 
GEORGIA: Thomasville, collected by E, V. Komarek, 
1 male and 4 females; MINNESOTA: Princelon, 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; MISSISSIPPI: Bayou St. 
Louis, Ferns Coll. 905 (USNM 23691), 6 males 
and S females. Ex.S, ru’ger Linn.: KANSAS; Leav- 
enworth, collected by K. C. .Emerson, 2 females; 
MINNESOTA: Carlos Avery, Game Farm, 3 males 
and 1 female; NEDHASKA; Valentine, Fern’s Coll. 
901 (USNM 70023), G.F.F., 6 males and 6 fe- 
males; ex S, n. niger Linn.: FLORIDA: nr. Ocala, 
by J. C. Moore (Lot 47-6066), 1 male and 1 fe- 
male; ex S.’ n. rufwenter E. Geoffroy St.-Hilaire: 
INDIANA: Waterloo, G. F. Ferns, 5 males and 7 
females; NEDHASKA: Valentine, Ferris Coll. 901 
(USNM 70023), G.F.F., 2 males and 3 females. 
Ex gray squirrel: GEORGIA: collected by H. Hixson, 
1 female, MARYLAND: Laurel, by E. B, Marshall, 
1 male and 2 females. Ex red squirrel; KANSAS! 
Ft. Leavenworth, collected by K. C. Emerson, 2, 

females (host misidentified). 

Comments 

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

2. Enderleinellus nayarltensis sp, n. 

(Figs. 10, 27, 43-48) 

Enderleinellus longiceps Kellogg and Ferris 
(partim), Ferris,. 1919, p. 20 (err. det., the 
record from Scwrus nayaritensis). 

Enderleinellus arizonensis Wemeck (partim), 1948, 

p. 288 (err. dct., the part of the record’from 
Sciurus naijariteiisis); Hopkins, 1949, p. -156 (tlic 
part of the record from Sciiirus «(ii/firi(c>t,w); / 
Ferris, 1951 (the record from S. nayaritensis}.! 
Type data: Holotype male and allolypc fcmatc 

from Sciwus nayaritensis J. A. Alien, Sierra Madro, 
Zacatecas, Mexico (Ferris Coll. 899: USNM 
90947). Paratypes; 6 males and 3 females, <1,ita 
same as in holotype; 2 males and 2 females* from 
ScH(r«$ nayaritensis (==S. naffaritcnsis apache}, 
Santa Lucia, Sinaloa, Mexico, 7 Aug. 1963. pS. / 
434. Holotype, allotype, and 7 paratypcs;(on 3 
slides) are deposited-in UCB. One male ami l 
female paratype (on 1 slide) are deposited in 
USNM, 1 male and 1 female paratype deposited 
in UM, and 1 male and 1 female paratype in tlic 
private collection of; Dr. K. C. Emerson. ,’ :�, 

’ ’ 

.’� 
, 

/ ; 
Description 

, . / 

Male: Total body length about 0.60 mm: Ilraii 
(Fig. 48), tiwrax,, and legs as in E: loit^iccjrf ex- 
cept for the following characters: Head len^lli 
.0.0135 to 0.0142 mm, width 0.0096 to 0,0111 min; 
antennae ventrally placed; inner ADTS 2’/^ to 3 � 

times longer than outer seta; sternal plate lonnt’r 
than wide. Abdomen with 5 narrow, sclerotixcd tcr- 
gites occupying the median third of each of WR- 
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 1.1 
DLAS present on each side; no sclerotized sicr- 

nites, except for segment 2 with 2 ventral stcrn;il 
plates completely detached from paraterpitcs; l.s|, 

row of sternal setae 0-4-0, 2nd row 0-2-0; para- 
tergites, paratergal setae spiracles, and MAS as in � 

E. longiceps. Genitalia (Figs. 10, 27, 45, 46); 
dorsal endomere thin, with long lateral arms; 

anterior endomere well developed and consisting 
�of 4 sclerotized parts in dorsal view, 1 median, 2 

’ 

lateral, and 1 triangular anterior pieces; nmldir 
endomere with more or less elongated inner loop 
encasing aedeagus and its anterior part anteriorly 
produced in middle; posterior endoirtcrc loiwf 
than wide; basal apodeme mesally expanded ill 

subapex and bent laterally; paramere thickened 
at basal third, then gradually tapering, and pointed* 
at apex; pseudopenis anteriorly concave in middle, 
its posterior part with 2 or 3 annuli; radnia in- 

verted U-shaped and anteriorly rounded. 
Female: Total body length about 0.61 inm, 

Head, thorax, and legs as in male; .head Icn^li 
0.0142 to 0.0156 mm, width 0.0092 to 0.0114 iniii. 
Abdomen without any sclerotized tergites anil 

. FIGURES 9-25. Males: Endomeres (excluding dorsal endomere). 9. E. longiceps K. and F. (holo- 
type). 10. E. nayaritensis sp. n. (holotype). 11. E. oculatus sp. n. (holotype). 12.. E. kalbahwh 
sp. n. (holotype). 13. E. paralongiceps sp. n. (holotype). 14. E. kelloggi Ferris (holotype). 15. K. 
hondurensis Wemeck (holotype). 16. JS. urosciwi Wemeck (after Wemeck, 1937). 17. E. extremis 
Ferris (holotype). 18. E. deppei sp. n. (holotype). 19. Ei mexicanus Wemeck (holotype). 20. t 
pratti sp.ii. (holotype). 21. E. arizonensis Wemeck (holotype). 22. E. venezuelae Ferris (holotype). 
23. E. insularis Wemeck (holotype). 24. E. bfastliensfs Wernedc (after Wemeck, 1937). 25. £. 
mtcrosciwi Wemeck (holotype). � 

’ 
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stcrnites except for segment 2 as in male; 1st and 
2nd rows of tergal and sternal setae, paratergilcs, 
spiracles, paratergal setae, and MAS as in male. 
CGnitalia (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 middle; 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 

This species is closely allied’tb E. longiceps 
Keliogg and Ferns, E. oculatus sp. n., and E. 
kaihabensis sp. n. 

3. Encferfelneflus ocufalus sp. n. 

(Figs. 11,28,49-53) 

EnderleineUiis tongi’ccp^ Keliogg and Fern’s 
{partim). Ferns, 1919^ p. 20 (err. det.^ the 
record from Sciurus owlatus); Werneck, 1948, 
p. 284 (err. det; the record from S. alleni); 
Hopkins, 1949, p. 456 (the record from S. 
oculatus and S. alleni); Ferris, 1951, p. 109 
(the records from S. oculatus and S. alleni). 
Type data: Holotype male, allotype female, and 

21 paratypes (8 males and 13 females) from Sci«riM 
octilatiis Peters, State of Vera Cruz, Mexico, Ferris 
Coll. 896 (USNM 54235). All type specimens 
except for 3 paratypes are deposited in UCB; 1 
male and 2 female paratypes (on 1 slide) are de- 
posited in UM. 

Description 

Male: Total body length about 0.64 mm. Head, 
thorax, and legs as in E. longiceps Keliogg and 
Ferris except for the following characters: head 
length 0.0134 to 0.0144 mm, width 0.0111 to 

0.0116 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»,lst 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 

row 0-2-0; paratergites, paratergal setae, spiracles. 
and MAS of segments 7 and 8 as in E. hnniccps’. 
Cenitalia (Figs. 11, 28, 49); dorsal cndoincre 
thicker, with shorter lateral anns; anterior cndo. 
mere consists of 2 scterotizcd parts, 2 lateral pipccS. 
placed medially on thinly sclerotized wide an- 
terior membrane in dorsal view; middle endonmc 
with more or less round inner loop encasing 
aedeagus; posterior endomcre anteriorly prolonpcd 
and laterally produced; basal apodcmc, paranicrc, 
and pseudopenis (with 2 or 3 annuli) similar to 
those of E. nayaritensis sp. n.; radula with anterior 
side more or less flattened. 

Female: Total body length about 0,67 nun. 
Head, thorax, and legs as in male; head IciiRili 
0.0142 to 0.0160 mm, width 0.0119 to 0.0120 i«m. 
Abdomen with no sclerotized tcrgitcs and sleniilis 
except for segment 2 as in male; 1st nnd 2nd rows 
of tergal setae, paratergites, spiracles, paralrrsiil 
setae, nnd MAS same as in male; about 12 DLAS 
present on each side; 1st row of sternal setae 0-.1;0, 
2nd row 1-2-1. CenUalia (Figs. 52, 53); ^w. 
matheca large, with 2 strongly sclerotized Lilml 
arms at anterior/half; valvula pointed at n])c,\; 
genital plate with a group of 2 setae on posterior 
part and 1 pair ,6f setae in middle; gonopods cncit 
with 3 similar setae on posterior part; genital lolw 
with a long spiniform subapical seta, and a sinnlc 
dorsal seta, its base with 3 stiff setae on small 
lobe. \ 
Nymphs: Unknown. \ 

Specimens examined: Type specimens, data ai 
in "Type Data"; 1 male from Sciurus alleni Nelson. 
Sierra de Cuadalupe, Mexico, Ferris Coll, 897 
(USNM 116931). 

Comments 

This species is closely related to E. fongic(’)ii 
K. and F., J5. nayaritensis sp. n., and £. 
kaibabensis sp’. n. One male specimen from 
S. alleni mayl possibly be a straggler or con- 
taminant. 

4. Endefleinetltis kaibabensis sp. n. 

(Figs. 12,29,54-59) 

Enderleinellus longiceps Keliogg and Fcrri’ 
(por«m), Ferris, 1919, p. 19 (err. dot., llif 
record from Sciurus kaibabensis); Hopl-iir. 
1949, p. 456 (the record from S. kaibabcma}. \ 
Ferris, 1951, p. 109 (err. det., not the reconti . 

FIGURES 23-42. Males: Basal apodeme, dorsal endomere, paramere, and pseudopenis, 26. E. ?o"p- 
wps K. and F. (holotype). 27. E. navaritensis sp. n. (holotype). 28. E. octilatus sp. n. (holotyiH-1. 
29. E. kaibabensis sp. n. (holotype). 30. E. paralongiceps sp. n. (holotype). 31. E. kelloggt Ffin* 
(holotype). 32. E. hondwensis Werneck (holotype). 33. E. urosduri Werneck (after Wemeck, 19371- 
34. JS. exfremus Ferris (holotype). 35. £. deppei sp, n. (holotype). 36.-E. mexicanus Werneck (linlfr’ 

.type). 37. E. pratti sp. n. (holotype). 38. E. arizonensfs Wemeck (holotype). 39. E. oenewrlef 
Fenis (holotype). 40. E. insularts Werneck (holotype). 41. E. brasiliensis Werneck (after Wernftt. 
1937). 42, E. microsdwi Wemeck (holotype), A and B. , 

� . : ., 
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from S. caroliMnsis, S. tiiger, S. aberti, S. alleni, 
and S. ocniatw). 
Type data: Holotype male, .illotype female, and 

6 paratypcs (3 males and 3 females), ex Sciurus 
kaihahensis Mcrriam, Kaibab National Forest, 
Arizona, USA, Fcrris Coll. 906 (USNM 168301). 
C.F.F. All type speciinens except for 2 paratypes 
arc deposited in UCB; 1 male and 1 female para- 
type (on 1 slide) are deposited in UM. 

Description 

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 6,0111 mm. Abdomen with 
5 narrow tergites occupying the median third of 
each of segments 3 to 7, of these one on segment 
3 very small; 1st row of tergal setae 1-2-1, 2nd 
row 0-4-0 or occasionally 0-5-0; 5th row 2-6-2, 
6th row 4-6-4; 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 JS. longiceps. Genitalia (Figs. 12, 29, 54, 
56): dorsal endomere more or less V-shaped and 

\ posteriorly expanded in middle; anterior endomere 
consisted of 4 parts, 2 more or less oval lateral 
pieces which are connected by a middle piece and 
anterior part with poorly sclerotized membrane; 
middle endomere with inner loop fused to its an- 
terior part, encasing aedeagus; posterior endomere 
longer than wide and mesally becoming narrow; 
basal apodcme thickened at anterior fourth and 
gradually expanding to subapex mesally; para- 
mere narrow, thin and sharply pointed at apex; 
pscudopenis Y-shaped, its posterior part with 4 or 5 
annuli, radula with anterior side slightly rounded. 

Female: Total body length about 0.7 mm. Head, 
thorax, 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; 1st and 2nd rows 
of tergal setae as in male; about 11 DLAS present 
on each side; 1st row of sternal setae 0-4-0, 2nd 
row 1-2-1; paratergites, paratergal setae, spiracles, 
and MAS same as in male, Cenitalia (Figs. 58, 
59): 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; gonopods each laterally produced, 
with 3 setae on posterior margin, its outer seta 

longer than others; genital lobe with a lone 
spiniform genital seta at subapex, with �ft dorsal 
seta next to genital seta, and its base with 3 long 
setae; anal margin between genital lobes strongly 
fimbriatcd. 
Nymphs: Unknown, 
Specimens examined: Type specimens. 

Comments 

This species is closely allied to E. longiccps 
K. and F., E. nayaritensis sp. n., E. octilains 
sp. n., and E. paralongiccps sp. n. 

5. Enderteinellus paralongiccps sp. n. 
(Figs. 1 3/ 30, 60-65) 

Enderleinellus longiceps Kcllogg and Fcrris 
(partim), Ferris, 1919, p. 19 (err. del., the 
record from Sciunis abcrti ferrctis); Hopkins, 
1949, p. 456 (the record from Sdnriis aberti); 
Ferris, 1951, p. 109 (err. det., tlie record frnm 
S. aberti; not the records from S. carolincns’is, S. 
niger, S. kaibahensis, S. alleni, and S, ociilatus}. 
Type data: Holotype male, allotype female, ami 

6 paratypes, ex SciKr»s aberii ferrous True, Estfs’ 
Park, Colorado,’Ferris Coll. 493 (USNM 190^ 
and 25819). Paratypes: 2 males, 2 females, 2 
nymph 2, ex Sciiirus aberti Woodhouse, Flagstaff. 
Arizona, 20 June 1958, collected by J. R. Beer* 
Holotype, allotype, and 4 paratypes are deposited 
in UCB, 1 male and 1 female paratype are in 
USNM; 6 paratypes, 2 male, 2 female, and 2 
nymph 2 in UM. 

Description 

Male: Total body length about 0.68 mill, I/cni/, 
thorax, and legs as in JE. longiceps K. and F. cs- 
cept for head length 0.0122 to ’0.0127 mm, widlli 
0.0094 to 0.0113 mm; antennae ventral ly placed; 
PCHS as long as MHS; outer ADTS minute, iinUT 
ADTS 5 to 6 times longer tlian outer seta. Abdo- 
men with 5 narrow tergites occupying the mcdinn 
third of each of segments 3 to 7, o£ these one on 
segment 3 usually very small; 1st row of tcrn,il 
setae 1-2-1, 2nd ro.wO-4-0, 5th row 3-5-3 or 2-6.2. 
6th row 2-6-2; about 10 DLAS present on cadi 
side; no sclerotized 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; paratersilcs, 
paratergal setae,,’spiracles, and MAS of segmcnis 
7 and 8 as in E. longiceps. Cenitalia (Figs. .IV 
30, 60, 62); dorsal endomere more or less U. 
shaped; anterior endomere with 2 sclerotized pieces 
placed medially on thinly sclerotized memhriinc; 

FIGURES 43-48. Enderleinellus nayaritensis sp. n. 43. Female, spermatheca (allotype). 44. Female 
genitalia (allotype). 4S. Male genitalia (holotype). 46. Male, radula (holotype). 47. Male, thoracir 
Sternal plate (holotype). 48. Male, dorsal view of head (holotype). 

FIGURES 49-S3. Enderlcinelliis oculatus sp. n. 49. Male genitalia (holotype). SO. Male, tlioracir 
sternal plate (hololype). 51. Male, radnia (holotype), 52. Female, spennatheca (allotype). 53, Fe- 
male genitalia (allotype), - . 

’’?’�^l��w!^.?«�^���^.’,!�l^�-^^�,l.l^^"l""^’’r’ 
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anterior partof middle endomerc posteriorly pro- 
duced and, fused with inner loop encasing a star- 

, shaped aedeagus; posterior endomere slightly ex- 
panded in lateral side; basal apodeme slender; 
paramere slender; pseudopem’s Y-shaped, with 
very short posterior part bearing 4 or 5 annuli; 
radula anteriorly rounded. 

Female: Total body length about 0.74 mm. 
Head, i/iorcx,, and legs us in male; head length 
0.0112 to 0.0130 mm, width 0.0099 to 0.0109 mm. 
Abdomen without sclerolized tergites and sternites 
except for segment 2 as in maie; 1st row of tergal 
setae 0-2-0 or occasionally 0-3-0, 2nd row variable 
1-0-1 or 1-4.1; U to 13 DLAS on each side; 1st 
row of sternal setae 0-4-0, 2nd row 1-2-1 or some- 
times 0-2-0; paratergites, paratergai setae, spiracles, 
and MAS same as in male. Genitalia (Figs. 63, 
64); spermatheca with anterior part long, oval 
ring and posteriorly overlapped by small, less 
sclerotized ring; valvula narrow and pointed 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 lon.g dorsal seta, and 
its base with 2 or 3 long setae; vulvar fimbriae 
long. � 

Nymph 1: Unknown, 
Nymph 2 (Fig. 65): Total body length 0,46 to 

0.55 mm. Head: ADPHS represented by inner 
seta of a pair of small setae located 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 1st GAS; 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, 2nd one bearing a spiracle, on each 
side; ventral AcS present next to base of FMAS; 
a pair of AnS; abdomen with sliglit indication of 
segmentation; 1 VLAS occasionally present lateral 
to 6th CAS, this probably a sexual difference. 
Nymph 3: Unknown. 
Specimens examined: Type specimens from 

Sciurus aberti data as in "Type data." 

Comments 

This species is closely related to E. longiceps 
K. nnd F., E. nayaritensis sp. n., E. ocuhtus 

sp. n., and E. liaibabcnsis sp. n. The nym^h J / 
2 of this species is separable from that of E. |J 
longiceps by having 2 paratergites, 8 DCAS, ^,; 

, and 7 VCAS, and AcS present next to PMA^;. 
. 

j ’ 

^ ! ’’ 6. EnderieineHus kelloggi, Ferrii 
’ 

� 

(Figs. 14,31.66-71) 
, 

/ 

EnderleineUiis keihg^i Ferris, 1916a, "Catalopit;,"/ 
Froc. Calif. Acad. Sci. 4(6); 148 (without (ip- J ’ 

scription); Ferris, 191Gb, p. 105; Hopkiiis. , J 
1949, p. 456; Ferris, 1951. p. 109; Stojanovich 

’ 

and Pratt, 1965, p.. 8’ (key). ; � 

Enderlcinelltis kelloggi Ferris (pariiin), 1919, p, 
22 (the records from Sciurus ffriseiis only): 
Werneck, 1937, p. 401-402; Werneck, 1948. p, 
285-286 (the records from S. firiscus and nol 
from Sciurus variegatoides and Microsciwia 
palmeri). � 

’ 

� 

’ 

. 

’ 
, 

Type data: Holotype male, allolype female; and 
6 paratypes, ex Sciiirns griscus nifirifies Bryaul, 
Stanford University, California (skin in Stanford 
Zool. Dept. Coli.). Paratypes; 6 males amt 3 
females, ex Scitinw griseiis griseus Ord, Pleasant 
Valley, Mariposa Co., California, collected I)/ C. 
F. Ferris, 1915. All type specimens except for 2 
paratypes are deposited in UCB; 1 male ami i 
female paratypes (on 1 slide) are deposited in UM. 

Description 

Male: Total body length 0.63 to 0.64 mm. Hcwl: 
length 0.0117 mm, width 0.0112 mm; antennae 
ventrally placed; AS, ACHS, and ADHS lacking 
PCHS distinct, about as long as MHS. Thorax: 
sternal plate more or less flattened posteriorly; 
DPTS long; inner ADTS about 3 times longer tliaii’ 
outer seta. Legs as in ’other member of the ^’’i’"., 
Abdomen with 7 narrow, sclerotized tergites on 
segments 2 to 8, of these one on segment 2 ’’cry 
small or lacking; 1st row of tergal setae 1-4-1, 2nd 
row 0-4-0 or occasionally 1-2-1; 10 to 14 DLAS 
present on each side; no sclerotized sternites, c\’ 
cept for segment 2 with 2 ventral plates completely 
detached from paratergites; 1st row of sternal sctai- 
1-2-1 or occasionally 0-3-0, 2nd row 0-2-0, 4ll>, 
5th, and 6lh rows 3-6-3; 4 paratergites present on 
segments 2 to 5; paratergites of segment 2 cacti 
with 2 dorsal and no ventral paratergal setae; 

paratergites of segments 3 to 5 each with a sinyli’ 
dorsal and 1 ventral paratergai seta; 3 spiraclc-s 
borne on ’paratergites of segments 3 to 5; HC|;- 

ments 7 and 8 each with a pair of long. MAS on 
each side; cuticle of abdominal membrane appear- 
ing scaly. Genitalia (Figs. 14, 3]L,\66, 69); dorsal 

FIGURES 54-59. Enderleinellus kaibabensis sp. n. 54. Male genitalia "(holotype). 55. Male, dorsal 
view of head (holotype). S6. Male, radula (holotype), 57, Male, thoracic sternal plate (holotype). 
58. Female genitalia (allotype). 59, Female, spermatheca (allotype). 

FIGUBISS 60-65, EnderleineUiis paralongiceps sp. n. 60. Male genitalia’(holotype). 61. Male, tlio- 
racic sternal plate (holotype). 62. Male, radula (holotype). 63. Female genitalia (allotype). 64. Fe- 
male, spermatheca (ailotype). 63. Nymph 2 (paratype). ./ ; 





1006 THE JOURNAL OF PARAS1TOLOGY, VOL. 52, NO. 5, OCTOBER 1966 

endomere strongly U-shaped; with long, slender 
lateral arms,’anterior endomere with nn oval lateral 
sclcritc 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 

’ft small bulbous median lobe bearing 2 long setae. 
Female: Total body length 0.73 to 0.78 mm. 

Head, thorax, and legs as in male; head length 
0.0112 to 0.0120 mm, width 0.0108 to 0.0110 mm. 
Abdomen without sclerotized Jtergites and sternites 
except for segment 2 -as in male; 1st 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 
6 to 8; 1st 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- 
tergites, spiracles, and MAS as in male. Cenitalia 
(Fig. 70) without an ’ apparent spermatheca; 
valvula strongly sclerotized, tubular and serrated 
at apex, this sclerotization extending forward to 
genital plate; genital plate witli a group of 2 pos- 

! 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 Wemeck, 1948, Mem. 
. Inst. Oswaldo Cruz, Rio de Janeiro 45(2); 286, 

figs, 7-9; Hopkins, 1949, p. 455; Ferns, 1951, 
, p. 108-109. 

Enderleinellus kelloggi Ferris (parlim) 1919, p. 
22 (err. dot; the records from Sditrus varic^- 
toides (=S. booihiae, S. melania, and S, gold- 
numi)); Werneck, ,1937, p. 401-402 .’(the 
records from Sciurws oariegtiloidca). 
Type data: Holbtype male, allotypc female, and 

2 paratypes, ex Scmnis variegaloides hpothiac 
Cray (=Sciitrns boolhiac}, San Pcdro, Sula 
Prairie, Honduras, / Ferris Coll. 892 .(USNM 
90168). All type specimens are deposited.in UCB. 

Description / 

Male: Total body length 0.55 to 0.66 mm. llcml, 
thorax, and legs as in E. kelloagi Ferris e-sccpt fur 
head length 0,0132 to 0.0134 mm, width 0,0102 
to 010109 mm; inner ADTS 2 to 3 times lonRcr 
than outer seta. Abdomen with 7sclcrotixcd trr. 
gites on segments 1 to 7, of these ones on Seg- 
ments 1 and 2 very small dot or almost lacking; 
1st and 2nd rows of tergal setae 0-4-0; nhont fi 
DLAS on each side; no sclerotized stcmites except 
for segment 2 with a pair of ventral plates coin. 
pletely detached from paratergites; 1st row of ster- 
nal setae 0-4-0, 2nd row 0-2-0, 5th row 2-7-2. 
6th 13 setae continuous; paratergites, paratcrt;.il 
setae, spiracles, MAS of segments 7 and 8 as in 
E. keihggi; cuticle of abdominal membrane ap- 
pearing more or less scaly. Genitalia (Figs. 15, 
32, 72, 75); dorsal endomere wide, with slioi-t 
lateral arms; anterior endomere poorly developed, 
membranous; middle endomere small, crown- 
shaped, bearing aedeagus posteriorly; posterior 
endomere well developed and its postcromcsal 
angle pointed; arms of basal apodeme’with sin.ill 
subapical protuberance or small acute spur toward 
meson; paramere thickened and mesally notched 
at base; pseudopenis Y-shaped, with large posterior" 
part bearing 5 or 6 annul;; anterior margin of 
radula more or less flattened; posterior end of ab- 
domen not bulbous, but with about 8 sctiic. � 

Female: Total body length 0.66 to 0.70 mm. 
Head, thorax, and legs as in male; head lciit;lli 
0.0107 to 0.0149 mm, width 0,0089 to 0.0104 mm. 
Abdomen without sclerotized tergites and stcriiitcs, 
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 tcrRil 
row of segments 0 and 7; 1st row of sternal setae 
0-4-0, 2nd row 0-2-0; paratergites, paratergal setae, 

� 

� 

’ 

�*. t 

FiGimES 66-71. Enderleinellus kelloggi Ferris. 66. Male gcnitalia (holotype). 67. Male, paralvr-. 
gites and ventral plate (holotype). 68. Male, thoracic sternal plate (holqtype). 69. Male, radula (holo-’ 
type). 70. Female genitalia (allotype). 71. Female, paratergite of abdominal segment 2 (allotypc). 

FIGURES 72-85. Enderleinelivs hondurensis Werneck. 72. Male genitalia (holotype; ex Swims curie- 
gatoidesboothiae). 73. Male, thoracic sternal plate (holotype). 74. Male, radula (holotype).-7S. 
Radula (ex S. variegatoides goldmani). 76. Male, basal apodeme (paratype; ex S. o. boothiae). 77. 
Basal apodeme (ex S. v. goldmani. S. v. melania, and S. yucatanensis yucatanensis). 78. Male, dorsal 
endomere (paratype; ex S. v, boothiae). 79. Dorsal endomere (ex S. o. goldmani, S, v. mcfania.’anil 
S. y. yucatanensis). 80. Female genitalia (allotype; exS.u. boothiae). 81-85. Female, spermatheca: .81. 
allotype; 82, paratype, ex S. v. boothiae; 83. paratype and ex S, o. mefanfo; 84. ex S. v. goldmani and 
S; o. melania; 85. ex S. y. yucatanensts. .’ / 
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spiracles, and MAS as in male. Genitalia (FIRS. 
80, 81-85): spermathcca 1;"w, swollen in middle 
and then tapering postcri’nly, sometimes its .in- 

terior part desclcrotized; genital plate with a group 
of 2 setae on its posterior part; gonopods each with 
3 similar setae on its anterior part; genital lobe 
with a long spinifonn subapical seta, with a 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 Sdtirus variegatoides goldmani 
Nelson (= Sci’«n/s goldmani), Huehuetan, Chiapas, 
Mexico, Fern’s Coll. 895 (USNM 77906), 8 males 
and 9 females; ex S. o. mclania (Gray) (= Sciurus 
melania), Boqueron, Colombia (there is no such 
place in Colombia at present; if specimens were 
collected before 1903, this locality would be equiv- 
alent to Boqueron, southwestern part of Panama), 
F.C.M. 14253, Ferris Coll. 1011, 2 males and 19 
females. Ex Scfurw yucatanensis yucatanensis J. 
A. Alien, Gnita de Balankranche, Yucatan, Mexico, 
29 July 1962, JGM .239, 2 males and 2 females 
(K. C. Emerson). 

Comments � 

This species is closely related to JE. kelloggi 
Ferris and E. woscwri Wemeck. The speci- 
�mens from S^ ̂ variegatoides mclania, S. 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 all 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- 
79); radula differently shaped, with its an- 

terior margin distinctly truncate (Figs. 74, 75) 
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 

host having spermatheca with its anterior half/ 
strongly desclerotized. 

8. Enderleinellus uro5ciuri Wemeck .’ , 
(Fias.-16,33) ;/� 

Enderleineltus «rosciuri Werneck, 1937, Mem. lust. 
Oswaldo Cruz, Bio de jnneiro 32(3): 400-101, 
fig. 12; Hopkins, 1949, p. 457; Ferns, 1951, p. 
114. - . . / 

Type data: Holotype male, altotype female, and 
4 paratypes, ex Scwrus igniuentns Wagner,(= 
Urosciurus ignioentris), de Acajutuba, JRio Negro, 
Est. do Arnazonas, Brazil. Type specimens nrc 
probably deposited in the Institute Oswaldo Ciw,- 
Rio de Janeiro, Brazil. 

Diagnosis: Total body length; male 0.77 mm, 
female 0.82 mm. Genitalia: dorsal endonierc 
wide, with short lateral arms; anterior endonwrc 
with thinly sclerolized membrane; a trianRiiW, 
poorly scierotized structure present anterior to an. 
terior endomere; middle endomere with its anterior 
part posteriorly produced in middle; posterior 
endomere with anteromesal, hooklike process; amis 
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 tongi- 
ceps-subgroup and closely related to’ E. 
hondurensis Wemeck. The specimen, of tins 
species was not available for this study. How- 
ever, this species is easily recognized by tlic 
details of male genitalia based on Werneck’s 
illustration (1937). 

B. exfremus-subgroup 

1. Male with arms of basal apodeme subapically 
bilobed. 

2. Female with 2 or more scierotized: tergitcs 
’ on abdomen, except for E. arizonensis Wcr- 
neck, spermatheca of which’is strongly bent 
and its ends expanded. \ 

9. Enderleinellut extremus Ferri» 
(Figs. 17,34, 86-99) 

Enderleinellus extreme Ferris (partim), 1919, 

FiovnEs 86-99. ’Enderleinellus extremus Ferris. 86, Male genitalia (holotype). 87. Male, tlioracic 
sternal plate (holotype). 88, Male, radula (holotype). 89. Male, endoiheres excluding dorsal cndo- 
"mere (ex Sciurus poliopus}. 90. Female genitalia (paratype; ex S. soci<flis}. 91-97. Female, spcrnia- 
thecae; 91. ex S. �poliopus; 92. allotype, ex S. deppei negligens; 93. paratype; 94. ex S, aureogastcr, 
9S. ex S, aureogaster; 96. ex S. aureogaster hypopyrrhus; 97. ex S. gfiseoflaws chfapensis. 98. Nymph 2;. 
99. Nymph 3. � 

, / , 
\ 

FIGURES 100-106. Enderleinellus deppei sp. n. 100. Male genitalia (holotype). 101. Male/radnia 
(holotype). 102. Female genitalia (allotype). 103-106. Female, spennathecae; 103. allotype; 104. 
paratype; 105. ex Scturus aureogaster hypopyrrhus; 106. ex S. granatemU hoffmannt. ; . . , 

7*^^t^^g*^r"^"?j?^^5^^^^w* MiMafipgi^a’wTOj’ 
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’-. Contributions Toward a Monograph of the Suck- 
ing Lice, Part 1, Leiand Stanford junior Univ. 
Publ., Univ. Scr. (no vol. no,), p. 24-25, fig. 12 
(not the records from Sciunis deppei, S. nelsoni, 
S. colliaei, S. granatensis hoffmanni, S. nesaeus, 
and S. arizonensis huachucae); Wemeck, 1948, 
p. 291 (not the record from Sciurus deppei),’ 
Hopkins, 1949, p. 456 (not the record from 
Scitirus deppei); Fern’s, 1951, p. 108 (not the 
record from S. dcppci). 

, 

- 

Type data: Holotype male, allotype female, and 
8 paratypes (4 males and 4 females), ex Sciurus 
socialis Wagner, Nenton, Guatemala, USNM 76746,’’ 
Fern’s Coll. 887. All type specimens, except for 1 
male and 1 female paratype which are in posses- 
sion of USNM are deposited in UCB. 

Description 

Male: Total body length 0.57 to 0.62 mm. Head 
length 6.0126 to 0.0130 mm, width 0.011 to 0.012 
nim; AS, ACHS, and ADHS lacking; FCHS long. 
Thorax with sternal plate of fofigfccps-group; 
DPTS, DPtS, and DMtS present; inner ADTS 
about 2 or 3 times longer than outer seta. Legs 
as En other 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 stemites except for segment 2 
with a pair of ventral plates completely detached 
from paratergites; 1st and 2nd rows of sternal setae 
eitlier 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); dorsal endomere wide, with short lateral 
amis; anterior part of middle endomere medially 
produced in both anterior and posterior sides; 
.aedeagus short; anterior endomere with its middle 
i piece triangular and its lateral parts large; pos- 
terior endomere well developed; arms of basal 
npodeme subapically bibbed 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 
margin of radula truncate. � 

Female: Total body length 0.62 to 0.64 mm. 

Head, thorax, and legs as in male; head IcnRlh 
0.012 to 0,0135 mm/width 0.0117 to.0.0122 nun. 
Abdomen with 2 or 3 very small sclerotized |cr. 

gites on segments 2 and 3 or 2 to 4 or sometimes 
almost completely lacking; 1st and 2nd rows of 
tergal setae 0-4-0 or occasionally 1st row .0-3-0; 
9 to 10 DLAS present on each side; 1st row of 
sternal setae 0-4-0 or occasionally 0-5-0, 2nd rou- 
0-2-0; paratergites, paratergal setae, spiracles, .iinl 
MAS as in male. Genitalia (Figs. 90, 91); Spcr- 
matheca elongated, this being anteriorly swollen. 
then abruptly constricted, again expanding gradii. 
ally toward posterior end then becoming terminally 
truncate, with a small, strongly sclerotized termiiMl 
appendix; genital plate with a group of 2 setae {in 
each side of its posterior margin and 1 pair ot 
middle setae; gonopods each with 3 similar sc[fip 
on posterior margin; genital lobes each with a loni; 
spiniform subapical genital seta and its base with 
about 5 long setae; valvula branched at apex. 
Nymph 1: Unknown. 
Nymph 2 (Fig. 98); Total body length 0..15 

mm. Head with long ADPHS placed in middle 
anterior to clypeofrontal suture; 3 MHS distinct, / 
arranged in straight line; PCHS, VPIIS, and’ 
PDPHS long; ACHS minute; antennae 5-sc);.’ 
mented. Thorax: sternal plate well devclopcil, 
without anterior process; DPTS long; DPtS minnic; ’ 

DMtS long; ADTS minute; legs 1 and 2 similariii 
size and shape, much smaller tlian leg 3. AMo’- 
men: distinctly segmented; 2 paratergites present ’ 

on segments 4 and 5; 3 spiracles present, of lh<w, 
first 2 borne on paratergites; 8 DCAS and 7 VCAS 

’ 

present on each side; .3 pairs of long and slender 
MAS present on each side. . 

�� 

� 

Nymph 3 (Fig. 99); Total body length 0.56 lo 
0.61 mm. Head, thorax, legs, and abdomen siimliir 
to nymph 2, except for the following character-.; 
ACHS missing; DPtS as long as DMtS; thor.uic 
sternal plate with distinctive anterior process; 2 
paratergites larger than tliose in nymph 2; aliilo- 
men without distinct segmentation. 

Specimens examined: Ex Scii(r"s socialis, nil 
type specimens. Ex Sciurus deppei negligeiis Nvl- 
son (=: Sciurus negligens), Alta Mira, Tamaulipns, 
Mexico, USNM 62070, Ferris Coll, 495; 5 niiiIcA 
and 4 females. Ex Sciurus griseoflaws chiapcn-w ’ 

Nelson, San Cristobal, Chiapas, Mexico, USNM. 
75960, 2 males, 5 females, 2 nymph 3, and 1 
nymph 2. Ex Sciurus aureogaster Cuvier (includ- 
ing S. a. hypopyrrhus), Puebia, Mexico, Decemlicr 

FIGURES 107-114. Enderleinellus mexicanus Werneck. 107. Male genitalia (holotype). 108. Mali’, 
radula (holotype). 109. Male, thoracic sternal plate (holotype). 110. Female genitalia (allotype). 111- 
114. Female, spermathecae; 111. allotype, ex Sciurus truei; 112. ex S. nelsoni; 113. ex S. nelsoni; 114, 
paratype, ex S. truei. 
’ 

, 

FIGUBES 115-118. Enderleinellus pratti sp. n. 115. Male genitalia (holotype). 116. Male, radiila 
(holotype). 117. Female genitalia (allotype). 118. Female, spermatheca (allotype). 
FIGURES 119-124. Enderleinellus arizonensis Wemeck. 119. Male genitalia (holotype). 120. Male. 

paratergites and ventral plate (holotype). 121. Male, radula (holotype). 122. Male, thoracic sterna] 
plate (holotype). 123. Female genitalia (allotype). 124. Female, spermatheca (allotype). 
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1951, 3 males and 3 females; Papanita, Vera Cruz, 
Mexico, USNM 93016, Ferris Coll. 902, 2 males 
and 3 females; Juchitan, Oaxaca, Mexico, USNM 
73297, Fern’s Coll. 903, 4 males and 3 females. 
Ex Scitirus poliopus Fitzinger, Cerro San Felipe 
(?), Oaxaca, Mexico,-USNM 68182, Ferris Coll. 
900, 1 male and 1 female. 

Comments 

This species is closely related to E. deppei 
sp. n. and E. mexicanus Wemeck. The fernaie 
specimens from various host species show a 
range of variations in some details of spei-- 
matheca, particularly in size from the typical 
specimen as shown in Figures 91-9.7. The oc- 
currence of. £. extremus on Sciurus deppei 
negUgens requires further investigation for the 
host-parasite relationship of E. extremes 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- 
matlieca 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 tlus form to E. extremus 
until further, study is carried out on additional 
material. Before making a final decision it 
will require examining a long series of speci- 
mens, both adults and nymphs, collected from 
S. poliopus. 

10. Enderleinellus deppe! sp. n. 
(Figs. 18,35, 100-106) 

Enderleinellus extremus Ferris (partim), 1919, p. 
24 (err. det., the records from Sciurus deppei, 
and S. granatensis hoffmanni); Werneck, 1948, 
p. 291 (the record from S. deppei); Hopkins, 
1949, p. 456 (the record from S. deppei); Ferris, 
1951, p. 108 (err. det., the record from S. 
deppei). 
Type data: Holotype male, allotype female, and 

1 paratype (all on 1 slide), ex Sci’uriro deppei 
Peters, Teapa, ’Tabasco, Mexico, USNM 100048, 
Ferris Coll. 886. Faratypes; 1 male and 5 females, 
ex Scitirus granatensis hoffmanni Peters (=S. 

aestiitins hoffmanni), Santa Clara, Costa Rica (=; 
Santa Clara, Nicaragua), USNM 15755 and 373-11, 

Description 

Male: Total body length about 0.565 mm. Ucwl, 
thorax, and legs same as in JS. cxircmns Ferris. 
except for head length about 0.0099 mm, wnltli 
about 0.0102 mm. Abdomen with 5 small sclcrft. 
tized tergites on segments 3 to 7; 1st and 2nd row’s 
of tergal setae 0-4-0 or occasionally 1st row 0-2-0, 
4th and 5th rows 2-6-2, 6th row 3-6-3; about 9 
DLAS present on each side; no sclerotized stemilw 
except for segment 2 with n pair of ventral plates 
completely detached from paratergites; 1st row nf 
sternal setae 0-4-0, 2nd row 0-2-0; paratergites, 
paratergal setae, spiracles, and MAS as in E. 
extremus. Cenitalia (Figs. 18, 35, 100, 101): dor. 
sal endomere very wide, with short lateral arms; 
anterior endomere well developed, but poorly\ 
sclerotized, with mesal part anteriorly pointci,!; 
middle endomere with anterior part thick, inedi. 
ally notched very deeply in posterior side ami 
more or less flattened in anterior side; acdeafiiis 
long; posterior endomere more or less triangular, 
with posterolateral angle acute; arms of basal 
apodeme subapically bilobed, witli mesal loin’ 
definitely broader at base than is outer lobe; para. 
mere basauy thickened and gradually tapcriiiK; 
pseudopenis with short posterior part bearing 2 
or 3 annuli; abdominal membrane lateral to para. 
meres with a long spiniform seta on each side; 
radula wide, with anterior margin rounded. . 

� 

Female: Total body length about 0.65 mm. 
Head, thorax, and legs as in male; head IcnRlli, 
0.0119 to 0.0124 mm, width 0.0099 to 0.0113 nini. 
Abdomen with 2 to 3 small sclerotized tcrgit’cs on 
segments 2 and 3 or 2 to 4 which are sonictinu’s 
almost completely lacking; 1st and 2nd rows of ter- 
gal setae, 2nd row of sternal setae, DLAS, para- 
tergites, paratergal setae, spiracles and MAS as in 
male; 1st row of sternal setae occasionally 0-5-0. 
Genitalia (Figs. 102, 103): spermathcca constricleil 
or desclerotized at posterior third (Figs. 104-106); 
valvula shorty narrow and pointed at apex; genitnl 
plate with a group of 2 setae on posterior part ami 
1 pair of setae in the middle, gonopods eacli willi 
3 similar setae on its posterior margin; genital 
lobes each with a long, spiniform, subapical genital � 
seta and with its base bearing. 3 long and 3 or more 
small setae, 

Specimens examined: All type specimens, as in 
"Type data." Ex Sciwus aureogaster aureogasta 

FICUHES 125-128.’’ Enderleinellus venezuelae Ferris. 125. Male genitalia (holotype). 126. Mate, 
radula (holotype). 127. Female genitalia (allotype). 128. Female, spennatheca (allotype), 

FIGURES 129-133, Enderleinellus insularis Wemeck. 129. Male genitalia (holotype). 130, �M air. 
rndula (holotype). 131. Female genitalia (paratype). 13&-133. Female, spermathecae; 132. paratype 
1; 1S3. paratype 2. / . 

, 

/ 
FICUHES 134-138. Enderleinellus microsciuri Wemeck. 1S4-. Male genitalia (holotype).’’ISS.’Male. 

radula (holotype). 136. Male, thoracic sternal plate (holotype). 137. Female genitalia (allotype). 138, 

Female, spennatheca (allotype). 

WTT ’.’wyjwy?’ 
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Cuvicr (==S. a. hypopyrrhus), Juchitan, Oaxaca, 
Mexico,. USNM 7329,7, 1 female. 

Comments : 

This species is closely allied to E. extremus 
Ferns and E. mexicaws Werneck. The pri- 
mary species of Enderleinellus parasitic on 
Sciurus aureogaster is E.. extremus Ferris. A 
female specimen of E. deppei sp. n. collected 
from S. aureogaster is probably a contaminant. 

� 11. Enderleittellus mexicanus Werneek 
(Figs. 19,36, 107-114) 

Enderleinellus mcxicantis Werneck (partim), 1948, 
Mem. Inst. Oswaldo Cruz, Rio de" Janeiro 45: 
289; figs. 16-18 (not the records from Sciurus 
colliaei); Hopkins, 1940, p. 455 (the records 
.from Sciurus truei and .S. 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. 890. All type specimens are deposited in 
UCB. 

Description 

Male: TotalJbody 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; FCHS 
usually longer than MHS; antennae more or less 
ventrally placed. Thorax: sternal plate of typical 
longiceps-sroup; DPTS, DPtS, and DMtS 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 stemites, 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 �iegmc’ni 
2 with 2 dorsal and no ventral paralcrgal sctnc; 
paratergites of segments 3 to 5 each with 1 dorsal 
and 1 ventral paratergal setae, ventral paralcrga) ; 

seta being longer than dorsal one; 3 spiracles borne � 

on paralergites of segments 3 to 5; segments 7 
and 8 with a pair of long, slender MAS; end pf 
abdomen with bulbous lobe bearing 4 sctiie. / 

CcnUalia (Figs. 19, 36, 107, 108); dorsal cndo-/ 
mere U-shaped, with long lateral arms; .’interior 
endoniere with sclerotized lateral pieces and iiicm. 
branous middle part; middle endomere rinplikc, ; 

with its anterior part medially notched slight!;* 
on posterior. side; aedcaRiis with paired, short, , 

recurved hooklilte apodcme at the midline; pos. 
tenor endomere well developed, touching incdi. 
ally, but not fused by middle piece; arms of Imil 
apodeme with mesal lobe slightly shorter. uian 
outer lobe, its outer lobe with small subapii’.tl 
tubercle; paramere thickened at base and gradniilly 
tapering toward apex; pseudopenis with long pos- 
terior part bearing 5 or more annuli; radul.1 willi 
its anterior margin more or less flattened. 

Female: Total body length 0.65 to 0.67 iiiin. 

Head, thorax, and legs as in male except for licad 
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 setae 
0-4-0 or occasionally 0-2-0, 2nd row 0-4-0; ahom 
10 DLAS present on each side; no scleroti/cd 
stemites except for segment 2 as in male; parntcr- 
gites, paratergal setae, spiracles, and MAS as in 

male; ventral paratergal setae of segments 4 and 3 
as long as or slightly shorter than paratcrRitcs. 
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 each side and with a pair of 
middle setae; gonopods each with 3 similar sclac 
in the middle 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 I dorsal seta, and 
with its base bearing 3 very long setae, one of 
these about, as long as genital seta. 

FIGURES 139-143. Enderleinellus nitzschi Fahrenholz. 139. Male genitalia (ex Sciurtis vulgarls). 
140. Male, dorsal view of head; ACHS, anterior central head setae; PCHS, posterior central .head setae, 
.141. Male, paratergites and ventral plate. 142. Male, thoracic sternal plate. 143. Female gcnitsilia (cs 
Sciurus vulfaris). 

FIGURES 144-148. Enderleinellus krochinae Blagoveschtchensky. 144. Male genitalia (ex Sciiir"; 

anomalus syriacus). 14S. Male, paratergites and ventral plate, 146. Male, thoracic sterrtal plate. 147. 
Male, dorsal view of-head. 148. Female genitalia (ex S. anomalus syriacus). x 

FIGURES 149-155. Enderleinellus tamiasciuri sp, n. 149. Male genitalia (allotype). 150. Mnic, 
dorsal view of head (allotype). 151. Male, paratergites and ventral plate (allotype). 152. Mali", 
thorncic sternal plate (allotypo). 153. Female genitalia (holotype). 154, Nymph 2, DPTS, dorsiil 
principal,thoracic setae} ADTS, accessory dorsal thoracic setae; VCAS, ventral central abdominal setae; 
MAS, marginal abdominal setae; AMAS, anterior marginal abdominal setae; PMAS, posterior margin.]! 
abdominal setae; AcS, accessory setae. 15S. Nymph 3. VPHS, ventral principal head setae; MHS, mar- 
ginal head setae; DPtS, dorsal prothoracic seta; DMtS, dorsal mesothoracic seta; AnS, anal .seta. 
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Nymphs: Unknown. 
Specimens examined: All type specimens. Ex 

Scitims nelsoni Merriam, Huitzalac, Morelos, Mex- 
ico, USNM 51156, Fen-is Coll. 888, 4 males and 
5 females. 

Comments 

This species is closely related to JS. pratti sp. 
n., E. extremus Ferns, and E. deppei sp. n., 
and is found on the highland forms of Mexican 
Sct’uriw, Female specimens show that there 
are considerable variations in spermathecae, 
particularly in total length, among different 
populations (Figs. 111-114). 

12. Enderleinellus pratti sp, n. 

(Figs. 20, 37, 115-118) 

Endcrkinclhis mexicanus Wcrneck (porfi’m), 1948, 
p. 289, 303 (err. det., the record from Sciwus 
colliaei); Hopkins, 1949, p. 455 (not the records 
from Sciurus truei and S. nelsoni); Ferris, 1951, 
p. 110 (err. det., the record from S. coUiaei). 

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

7 paratypes, ex Sciurus colliaei 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 0.0113 to 0.0116 mm, width 0,0110 mm; 
AS, ACHS. and ADHS lacking; FCHS usually 
longer than MHS; DFHS long. T/iorox; sternal 
plate of typical hngiceps-group; DPTS, DPtS, and 
DMtS distinct; inner ADTS slightly longer than 
outer seta. Legs as in other member of the genus. 
Abdomen with 7 sclerotized tergites, on segments 

�I to 7 of these one on segment 1 very poorly 
sclerotized or sometimes completely missing; 1st 
row of tergal setae 0-2-0, 2nd row 0-4-0, 5th row 
4-7-4 or. 4-6-4, 6th row 4-8-4 or 16 setae continu- 
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; 1st 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 witli 2 
dorsal and no ventral paratergal setae; paratergites 
of segments 3 to 5 with 1 dorsal and I ventral 
setae; ventral paratergal seta being longer than 
dorsal seta; 3 spiracles home 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); dorsal endomere 
wide, with rhort lateral’arms; anterior endomere 
�circling middle endomere and anteriorly pointed; 

middle endomere rmplikc, encasing narrow, Ions;. 
sclerotized acdeagus; posterior cndomcrc fused liy 
middle piece; arms of basal apodcmc with pm. 
tcrior cmargination wklcr and without suh.’ipic.-il 
tubercle on outer lobe; paramcrc slender; pscndo.; 
penis with short posterior part bearing 3 or 4 an-’ 
nu]i; radula wide, with anterior margin definitely 
truncate. 

Female: Total body length 0.62 to 0.72 niiii, 

Head, thorax, and legs as in male; head Icnslli 
0.0117 to 0.0123 mm, width 0.0106 to 0.0104 mm, 
Abdomen with 3 very small tergites on segments 
2 to 4; 1st and 2nd rows of tergal and 2nd row of, 
sternal setae as in" male; 1st row of sternal sclac 
occasionally 0-2-0; no sclerotized sternites, par.1. 

tergites, paratergal setae, spiracles, and MAS as in 
male, Genitalia (Figs. 117, 118); spcrmatlicc-i 
long, anterior third swollen, then abrup.tly con. 
stricted, and gradually swollen posteriorly, widi. 
out terminal appendix; genital plate with a group 
of 2 posterior setae on each side and a pair ot 
middle setae; gonopods each with 3 long setae, 
the middle one being much longer than others; 
valvula narrow, not serrated and slightly branclird 
at apex; genital lobes each with a spinifomi siil>- 
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. mcxicanus 
Wemeck, E. deppei sp. n., and E. cxfrciniis 

Ferris, and is found on the lowland forms of 
Mexican squirrels. This species is named i’o 
honor of Dr. Harry D, Pratt, CDC. Athmta; 
Georgia. 

13. Enderleinellus afixonensis Werncck 
(Figs. 21, 38, 119-124) 

Enderleinellus arizonensis Wemeck, 1948, Mrm.’ 
Inst. Oswaldo Cruz, Rio de Janeiro 45(2); 2.SS, 
301; fig. 12; Hopkins, 1949, p. 456^57; Few, 
1951, p. 108; Stojanovich and Pratt, 1965, p. It* 
(key), 

, 

’ 

- 

Enderleinellus extremus Ferris (partim), 1919,’p, 
24 (err. det., the record from Sciiirus arizoncnw 
huachuca). : 

Enderleinellus longlceps Kellogg and l’’riTii 
(partim), Ferris, 1916a, p. 148; Ferris, 1»I(>1«, 
p. 105 (err. det., both records from Sciiiril.t afi-.’.. 
zonensis huachuca). . 

’ 

� 

� 

Type data: Holotype male, allotype female, .’iirl 
2 paratypes (1 male and 1 fernale), ex Sci’nmi., 
arizonensis huachvca J. A. Allen,^ Huachuca Mli,: 
Arizona, USA (skin in Stanford Univ.).,AIl typr. 
specimens are deposited in UCB. . , 

Description 
- Male: Total body length 0.76 to 0.79 mm. llcai 
thorax, and legs as’ in other species of tottfifcrpt- 
group except for-.’head length 0.0125 to 0,01’jO 
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mm, width 0.0124 to 0.0129 mm; thorax with 
inner ADTS 2 to 2.5 times longer than outer seta. 
,\fxhmcn with 6 small sclerotized tergitcs on seg- 
iTi-ml.’i 2 to 7; 1st row of tergal setae 0-2-0, 2nd 

^ 0-4-0, Sill row 3-8-3, 6th row 4-8-4; about 12 D1.AS present on each side; no sclerotized ster- 
. (nirs except for segment 2 with 2 ventral plates 

tiwiplctcly detached from paratergites; 1st row of 
iim-il setae 0-4-0, 2ntl\row 0-2-0; 4 paratergites 
present on segments 2 to 5; paratergites of segment 
2 witli I dorsal and no ventral paratergal seta; 
p.untcwtcs of segments 3 to 5 with 1 dorsal and 
| icniral paratergal setae and each. with a spiracle; 
H-ii’ncnts 7 and 8 each with a pair of long, slender 
MAS; end of abdomen with 4 long setae, Cenitalia 
(rU<. 21, 38, 119, 121); dorsal endomere with 
itt posterior part posteriorly notched on each side, 
ftith lonfi lateral arms; anterior endomere encasing 
iiikMIc fcndomere with a pair of minute setae and 
4nl<’riorly pointed; posterior endomere almost as 
Inni; -is middle endomere; arms of basal apodeme 
p.ir.illcl and with mesal lobe shorter than outer 
lf,!n-; paramcre with its basal end more or less 
t.ilK’rinK and its npex blunt; pseudopenis with 
.tpicnl part long, at least half as long as its lateral 
mw, hearing more than 7 annuli; radula with 
[wit; lateral arms. 

I’riiialc: Total body length 0.78 to 0.83 mm. 
Hffiil, thorax, legs, and abdomen as in male except 
inr llic following characters: no sclerotized ter- 
ailrs -ind stemites; 1st row of tergal ̂ setae 0-2-0, 
ocriisionnlly 0-3-0; 1st row of sternal"setae 0-4-0, 
tiiil sometimes 0-5-0. Genitalia (Figs. 123, 124); 
iix-rmalbcca strongly bent, with deeply U-shaped 
.interior cmargination, with its ends expanded, the 
r\[Mnsion of anterior end being larger than that 
of posterior end; fienital plate with 2 groups of 2 
po-.icrior setae and a pair of middle setae; gono- 
ixxis each with 3 setae in the middle, the middle 
triii licing longer tlian others; genital lobes each 
willi a spiniform subapical genital seta, 1 dorsal, 
.I.IOIIK lateral setae and with its base bearing 3 
lout; setae; valvula wide at base and serrated, 
Nymplis: Unknown, 
Specimens examined: Ex Sciunis arizonensis 

hiinrhiica ]. A. Alien, Huachuca Mts., Arizona, 
U.SA (skin in Stanford Univ.), all type specimens 
.Hid �! females. Ex Sciurus alleni Nelson, Sierra 
ilr (;ii;idclupc, Mexico, USNM 116931, Ferris Coll. 
M)7, 1 male and 1 female. Ex Sciurus apache J. 
A. Alien, Colonia Carcia, Chihuahua, Mexico, 
USNM 13234, Ferris Coll. 898, 2 males and 2 
fpiiiiilt-s. Ex Sciiirus nayaritensis J. A, Alien, 
Sirrrn Madrc, Zacatccas, Mexico, USNM 90947, 
1 male and 1 female. 

Comments 

Tins species is closely related to E. venezu- 
rlw Ferris. Two specimens or E. arizonensis 
t-ollrctcd from Sciurus nayaritensis are possibly 
cnntiiminants, based on the hypothesis that 
llio primary species of Enderleinelhis parasitic 

on. Sciurtis nayaritensis is Ewlcrlciiielltis 
nayaritensis sp. n. described earlier. 

14. Endcrlelnellus Yenexuelae Ferris 
(Figs. 22, 39, 125-128) 

Endcrleinellus oeneziielae Ferris, 1919, Contribu- 
tions Toward a Monograph of the Sucking Lice, 

’ Part 1, Leiand Stanford junior Univ. Publ., Univ. 
Scr. (no vol. no.), p. 25-26, fig. 13; Wemeck, 

, .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 Sciunis 
griseogena Gray, Macuto, Venezuela, F. e. m. 

. 17621, Ferris Coll. 1015. Paratypes: 3 males and 
3 females, ex Scitirus griseogena meridensis Thomas 
(=S. mertdensis). Monies del Escorial, Mcrida, 
Venezuela, F. e. m. 18159, Ferris Coll. 1013; 2 
males and 3 females, ex Sci«ruy gerrardi inconstans 
Osgood (= S. versicolor zuliae), Rio Zurare, Vene- 
zuela, F. e. m. 18732, Ferris Coll. 1066. 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 £. 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 £. arizonensis. 
Cenitalia (Figs. 22, 39, 125, 126): dorsal/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 lobes expanded, 
mesal lobe being shorter than outer lobe, without 
any tubercle; paramere scalpel-shaped; pseudo- 
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 0.63 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 
3 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 
dorsal and 2 long lateral setae, and its base with 
2 long setae, valvula wide at base, serrated and 
pointed at apex. 
Nymphs: Unknown. 

Comments 

This species is closely related to £. ari~ 

zonensis Wemeck. 

T5. Enderleinclltis insularis Werncck 
’ (Figs. 23, 40, 129-133) 

Enderleinelltis instilaris Werneck, 1948, Mem. Inst. 
Oswaldo Cruz, Rio de Janeiro 45(2»: 293-294, 
figs. 25,-26; Hopkins, 1949, p. 457; Ferris, 1951, 
p. 109. \\ 

Endcrlcinellus extremiis Ferris (porti’m), 1919, p. 
24 (err. dot., the record from Sciurus nesaeiis). 
Type data: Holotype male and 6 paratypes, ex 

Sciurus nesaeus G. Alien, 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 0.0125 mm, width 0.0099 to 
0.0109 mm; antennae more or less ventrally placed; 
thorax with inner ADTS about 3 times longer than 
outer seta. Abdomen with 7 small sclerotized ter- 
gites on segments 1 to 7; lst,and 2nd rows of 
tergal setae 0-4-0, 5th and 6tn rows 3-6-3; about 
10 DLAS present on each side; 1st 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. Cenitalia 
(Figs. 23, 40, 129, 130); dorsal endomere thick, 
not notched posteriorly, and with its posterior part 
tliinner 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 
long 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 and 2 or sometimes completely missing; 
abdominal segments 6 and 7 usually with DLAS 
continuous to DCAL. Genitalia (Figs. 131, 132); 

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 setae; 
valvula 3-branched at apex; vulvar fimbriac mi. 
merous. 
Nymphs: Unknown. " 

Specimens examined: Ex Sciurus nesaeus G. 
Alien, Margarita Island, Venezuela, F. e. m. 1660S. 
Ferris Coil. 1014, type specimens, 1 male and 1-. 
female. 

, 

� �;’ 

Comments . 
� 

This species is closely related to E. brasilicnsvi i 
Wemeck and E. microsduri Werneck. ",’/ 

16. £ndefleinellus brasiliensis Wernccic -:;, , i 

(Figs..24,41) ^:!j 
. -. . � ’ �’ 

Enderleinellits brasiliensis Werneck, 1937, Mem.’ 
Inst. Oswaldo Cruz, Rio de Janeiro 32; 399; fin. 

’ 

11; Hopkins, 1949, p. 47; Ferris, 1951, p. 108. 
Type data: Holotype male, allotype female, mid 

2 female paratypes, ex Scitirus aesttians Linn., dc 
Abaete, Est. do Para, Brazil. Type specimens arc 
probably deposited in the Institute Oswaldo Cni7, 
Rio de Janeiro, Brazil / 

Diagnosis: Total body length: male-0.48 inin, 
female 0.50 mm. Cenltalia: dorsal endomere wilii 
its posterior part strongly notched on each sidr; 
anterior endomere poorly developed and incni. 

branous; middle endomere ring-shaped, posteriorly 
encasing a cross-shaped acdeagus; posterior endo- 
mere more or less triangular; arms of basal apo- 
deme with its mesal lobe rounded at apex ami 
longer than outer iobe; paramere thickened at hasc 
and tapering gradually; pseudopenis with short 
apical part. 

Comments 

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

17. Enderleinellus micfosciuri Wei;fteck 
(Figs. 25, 42, 134-138) 

Enderlemellus microswiri Werneck, 1948, Mem. , 
Inst. Oswaldo Cruz, Rio de Janeiro 4.3(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 Microsciiifiis 
palmeri). � 
Type data: Holotype male, allotype female, ami 

3 paratypes (2 males and 1 female), ;ex .Micro- 
sciurus palmeri Thomas (= Microsciunis mimiiint 
palmeri), Novita, Choco, Colomb’ia\USNM 17894, 
Ferris Coll. 471. 

’^;fl?�^^)HW/^-’^’^’.l^^?’^�’W; 
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QttCtiption 

.Vflfc: Total body length 0.54 to 0.60 inm. Head, 
ihoras, a’ltl leas as in oilier species of lon^iceps- 
ffroiip except for the following characters: head 
Irnnlh 0.0109 niin, width 0.0106 mm; antennae 
more or less vcntrally placed; thorax with outer 
.U)TS half as, long as inner seta. Abdomen with 
D M-lcrotizcd’tcrgitcs on segments 2 to 7; 1st row 
f,( tcrp.-il sclac 0-4-0, 2nd row 0-6-0, 5th row 
.’pi.3, 6lh row 4-7-4; about 10 DLAS on each side; 
no M.-Icroti-’ed stcrnitcs except for segment 2 as in 
(itlicr species of fon^iccpA-gronp; 1st row of sternal 
iclac 0-4-0, 2nd row’0-2-0; end of abdomen with 
, liiilhoiis lobe bearing 4 long and 2 or more short 
vtac; paratergitcs, paratcrgal setae, spiracles, and 
MAS as in E. iiistilarls Wcmeck. Cenitalia (Figs. 
2,5, �i2, 134, 135); dorsal endomere with very long 
hirmi arms; anterior endomere poorly developed; 
literal parts of middle endomere anteriorly pro- 
lonKcd; acdeagns placed in posterior part of mid- 
dle ciitlomcre; posterior endomere anteriorly pro- 
|(inf;c<l; arms of basal apodeme with its posterior 
liitics short, narrow, not expanded basally, and 
willi its outer lobe subapically tuberculated; para- 
mere thick and pointed at apex; pseudopenis with 
ihorl npical part bearing 3 or 4 annuli; radula with 
ill nntcrior skic rounded. 
Female: Total body length 0.55 to 0,56 mm. 

Hfa<!, thorax, iegs, and abdomen as in male except 
(nr head length 0.0130 mm, width 0.0109 mm; 
ilxtnnicn with 3 small sclerbtized tergitcs. on seg- 
ments 1 to 3; 2nd row of tergal setae 0-4-0. Geni- 
talia (Figs. 137, 138): spermatheca extremely mi- 
mile, sliort, anteriorly swollen and then abruptly 
coiistrictcd; genital plate with 1 posterior seta on 
f.it’ti side and 1 pair of middle setae; gonopods 
cai-li with a spinitbrm subapical genital seta, 1 
tinnll dorsal and 2 large thick setae, and with its 
d.nc bearing 2 long, stiff lateral setae and 2 small 
ilnrsnl setae; valvula 3 or 4 branched at apex. � 

Nymphs: Unknown, 
.Sficcimciis examined: Ex Microsciwus palmeri 

TIminas (=: ^ficroscitirus mimiltis palmeri), Novjta, 
Clioco, Colombia, USNMJ78947, Fen-is Coll. 471, 
jl( type specimens, 5 males and 3 females. 

Comment* 
’ 

Tin’s species is closely allied to E. insularis 
Weriieck. 

nitxschi-youp 

\. Abdomen with 5 paratergites on seg- 
ments 2 to 6 (Fig. 141). 

2. Male: head with ACHS, even if minute; 
genitalia with 3 major parts, with an 
inverted Y-shaped basal apodeme, and 
with internal sac bearing many teeth. 

3. Female; spermatheca’ completely lack- 
ing; vulvar fimbriae short or vestigial; 
genital plate with a group of 3 setae on 
each side. 

i 

Three species in nitzscH- group have been/ 
identified or recognized us Endcrlcincllus 
nitzschi Fahrenholz by most workers until 
Blagoveschtchensky (1965). This species-group 
has been known from squirrels of Tamiasciurus 
and subgenera Scturus and Tones of SciurHS 
(Family Sciuridae). 

18. Enderleineflus nitxschi fahrenh^t 
(Figs. 139-143) 

Endcrleinelliis nitsscfti Fahrenholz, 1916, Archiv. 
fur Naturgeschichte, 1915, Abteil. A, 11, Heft,’ 

\ p. 29 (nom. nov.); O’Mahoney, 1944, p. 60; 
Conci, 1946, p. 8-9; Eichler, 1946, p. 105; Wer- 
neck, 1948; p. 282; Brink, 1948, p. 132; Stoj’ano- � 

vich and Pratt, 1965, p. 7 (key). 
EnderleineUiis nitzschi Fahrenholz (pariwi). Ferns, 

1919, p. 8-11 (not the records from Tomfli- 
sciuruA hudsonicfis (= Sciurus hudsonicits) and 
r. donglasii (==S. douglasii)); Jancke, 1938, 
p. 66 (the record from S. vulgaris only); Hop- 
kins, 1949, p. 454 (the records from S. oiilgaris 
only); Ferris, 1951, p. 110-111, fig, 48 (the � 

records from S. wigaris only). 
.Pediculus sphaerocejihalus Nitzsch, 1818, Germer 

and Zincken’s Magazin der Entomologie 3; 305 
(ex Sciurus vtilffaris) (nee Pediculus splwero- 
CGphatus voft Olfers, 1816); Bunneister, 1838- 
46, Ordo 1, Trib, 1, Fam. prima, Pediculus 4 
(no pagination); Nitzsch, 1864, p. 27. 

Haematopinns sphaerocephaliis (Nitzsch), Stephens, 
1829, p. 329; Denny, 1842, p. 36; Giebel, 1874, 
p. 35-36, pi. 1, fig. 4; Piaget, 1880, p. 035 
(key), 640-641.. 

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

Enderleinellus sphaerocephaltis (Bunn.), Fahren- 
holz, 1912a, p. 56; Fahrenholz, 1912b, p. 52- 
53, figs. 22-23; pi. 2, figs. 5-7. 

Enderlcinellus sphaerocephalus (Nitzsch) (partim),. 
Fern’s, 1916a, p. 148-149 (not the records from 
Tamiascitirus); Seguy, 1944, p. 428 (the record 
from Sciurus vulgaris only). 
Type data: This species was originally described 

from Sciiirus oulgam Linn. in Europe. The loca- 
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,,^: 
Halle, Germany, according to Horn and Kahle 
(1937-39). 

Description 

Male: Total body length 0.72 to 0.76 mm. Head 
(Fig. 140) relatively short and with its anterior 
margin more or less truncate; head length 0.0125 
to 0.0140 mm, width 0.0122 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 

/ �’ /.-1 
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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 
in size and shape; posterior femora with a pair of 
toothhke processes on the anterior margin; pos- 
terior tibiae with a’ similar process at outer anterior 
angle and posterior tarsus with a very large claw. 
Abdomen with 6 or 7 sclerotized tcrgitcs on seg- 
ments 1 to 6 or 1 to 7, of these one on segment 1 
sometimes very small; 1st and 2nd rows of tergal 
setao 0-4-0; about 4 DLAS present on each side; 
6 sclerotized sternites present on segments 1 to 6; 
sternum of segment 2 with 2 ventral plates com- 
pletely detached from paratergites; 1st row of 
sternal setae 0-5-0, 2nd row 0-2-0; 5 or 6 lergites 
present on segments 2 to 6 or 2 to 7, of these one 
on segment 7 usually very small or lacking; para- 
tergites of segment 2 with 2 dorsal and no ventral 
paratcrgal setae, its outer dorsal paratergal seta be- 
ing much longer than inner dorsal paratergal seta; 
paratergites of segments 3 to 6 each witli 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 apodeme inverted V- or Y-shaped, 
thin, long, with its lateral 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-sliaped, striated, and its apical part as long as 
or longer than lateral arms; internal sac distinct, 
with large 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 0.0116 to 0.0125 
mm, width 0.0104 to 0.0122 mm; ACHS lacking, 
Abdomen. with 5 sclerotized tergites on segments 
2 to 6; segment 9 with sclerotized tergite extend- 
ing entirely across the segment; about 8 DLAS 
present on eaoli side; 1st and 2nd rows of tergal 
setae 0-4-0; 6 sclerotized sternites present on seg- 
ment 1 to 6; segment 2 with 2 ventral plates as in 
male; 1st row of sternal setae 0-4-0, 2nd row 0-2-0; 
paratergites, paratergal setae, spiracles, and MAS 
as in male. Cenitalia (Fig. 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 seta 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 culgaris fus- 

coater Altum, Switzerland, USNM 15218, 5 males 
and 8’females. 

Comments 
This species is closely related to £. krochirwe 

Blag. and E. tamiasdurl sp, n., and possibly 

restricted to Palaearctic region. Enderlciiwlliis 
nitzschi Fahr., found on Palaearctic squirrels 
of Sciurus vulgaris, for which 41 forms are 
known (EIIerman, 1940), is a polytypic spe. 
cies or a species complex. 

19. Enderleinellus krochinae Blagoveichtchcntky 
(Figs. 144-148) 

EnderUmcUus Jirochinae BIagoveschtchensky, 1963, 
Ent. Rev. (Ent. Obozr. (USSR)) 44(1); 85, 
figs. 1-6. 

Enderleinelhis nitzschi Fahrenholz {partimj, Fcrris, 
1919, p. 9 (err. del., the record from Scini-m 
anomahis syriacvs {=.Sciiirtis syriaciis)); HO[>- 
kins, 1949, p. 454 (the record from S. anomaliis}; 
Ferris, 1951, p. 110-111, fig. 48 (err, dot., tlio 
record from Sciurus anomalns only); Stojanovicli 
and Pratt, 1965, p. 7 f key). : 
Type data: Holotype female, allotype male, ami 

62 paratypes (19 males and 43 females), ex Scinrm 
anomalns syriacw Ehrenberg (�==^Sciuriis pcrslciii 
ErzL), Azerbaydzhan, Zakataly, USSR (Zoological 
Institute of the USSR Academy of Sciences). 

Description 

Male: Total body length 0.69 to 0.72 mm, Hcwl 
(Fig. 147); head length 0.0143 mm, width 0.0122; 
anterior margin more or less truncate; AS ami 
ADHS lacking; ACHS and PCHS present hut 
ACHS very minute.; DPHS long. Thorax and leas 
as in E. nitwchi Fahr. except for inner ADTS 1.5 
longer than outer seta. Abdomen witli 4 sclcrotim) 
tergites on segments 2 to 5; 1st and 2nd rows of 
tergal setae 0-4-0; about 3 DLAS present on each 
side; no sclerotized sternites except for segment 2 
as in other species; paratergites, paratergal setae.’ 
spiracles, and MAS as in E. nitzschi, except for 
paratergal setae of segment 3 long and as Ion? ;is 
or longer than paratergites, and paratergites of svfi- 
ment 6 minute; end of abdomen prolonged, bluni 
and with 12 or more short but stiff marginal setae. 
Genitalia (Fig. 144): basal apodeme inverted Y- 
shaped and its basal part shorter than lateral arm-;; 
parameres thickened at base and gradually taper- 
ing; pseudbpenis with its apical part thin. Ions, 
and striated; internal sac with numerous large 
teeth on anterior part and with numerous small 
teeth scattered on posterior part without a scries 
of posterior serrations. 

Female: Total body length 0.64 to 0.74 mm. 
Head, thorax, and legs as in male except for tlic 
following characters: head length 0.014 nun, 
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, segrtcnl 
5 with very small sclerotized tergite, 9th tcrgilc, 
and genital plate; 1st row of tergal setae 0-4-0, 
2nd row 1-4-1; about 9 DLAS present on cadi, . 

side; paratergites, spiracles, and MAS as in male; ’ 
paratergites of segment 2 with 1 dorsal and no ’ 

ventral paratergat seta; paratergites of segments 

V 
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1 lo 0 with 1 dorsal and 1 ventral paratergal setae. 
CcmW’a (Fig. 148); genital plate with 2 groups 

of 3 setae arranged more or less horizontally on 
posterior side; gonopods elongated, each with 3 
wtnc on mesal margin; genital lobes each with a 
long, spinifonn subapical genital seta and a dorsal 
via and its base witli 3 very long spinifonn setae, 
| tiihcrc>ilatcd and 4 or more setae; no distinct 
val villa. 
\’ijmphs: Unknown. 
Specimens examined^ Ex Scitirus anomalus 

,ijfificiis Ehrenberg (== Sciurits syriacus), North 
Syria, USNM 13511, Ferris Coll. 446, 2 males and 
4 females. 

Comment* 

Tilis species is closely related to E. nitzschi 

i-’alir. and E. tamiasciuri sp. n. 

20, Enderleinellus tamiasciufi sp. a. 

(Figs. 149-155) 

{’.nderlemellw nitzschi Fahrenholz {partim), Ferris, 
1919, p. 8-11 (err. det., the records from Tamia- 
.n’l’HriK); Hopkins, 1949, p. 458 (the records 
troin Tamiasciurus); Ferris, 1951, p. 110-111 
(err. det., the records .from Tamiascwrus); 
Itinoffo, 1959, p. 476 (the record from northern 
red squirrels) (key); Mathewson and Hyland, 
fi)ft2, p. 169. 

f’Milcrlciiiclliis sphaerocephalus (Nitzsch) {partim), 
i-crris, 1916a, p, 148-149 (err. det., the records 
from Tamiascitirus); Ferris, 1916b, p. 107-108; 
.Si^iiy, 1944, p. 428 (the record from Tamia- 
�icinrus). 
Tape data: Holotype female, allotype male, and 

3 p.iratypes (1 female, 1 nymph 2, and 1 nymph 
� 3), ex Tamiasciuriis hudsonicus (Erxleben) (== 
Scwrtis hudsoniciis), Wayne Co., Pennsylvania, 17 
Inly 1945, collected by F. Harper (Lot 46-4505). 
I’-iratypcs; Ex Tamiascitirus hvdsonicvs cancou- 
fercnsis Alien (= Sciimis hudsonicus vancouoeren- 
iti), Kuiu Island, Alaska (skin in UCMVZ), 5 
(dimlcs; ex T. h. fremonti (Audubon and Bach- 
ninii) (= SciwiiS’^remonti), El Faso Co., Colorado 
(ikin in UCMVZ), 3 females- Ex Tamfasciurus 
iSiniftiti’iii albolimbatus (J. A. Alien) (=Scturu5 
iStiiifilti.w albolimbatiis) Tuolumne Meadows, Yo" 
’riiiilt-’National Park, California, Ferris Coll. 318,’ 

� i males and 1 female. Holotype, allotype, and 3 
I’.irilypcs (1 female and 2 nymphs) are deposited 
in USNM; 2 male and 6 female paratypes are in 
I’Cil; and 3 female paratypes in UM. 

Oticription 

Male: Total body length about 0.63 mm. ffead 
(Kill. 150), thorax, and legs as in E. nitzschi Fahr., 
rwpt for head length 0.0109 mm, width 0.0114 
iniii. Abdomen with 7 sclerotized tergites on seg- 
ii’riits 1 to 7, of these one on segment 1 very 
miiill; 1st and 2nd rows of tergal setae 0-4-0; 
�ilxiiil 4 DLAS present on each side; 4 sclerotized 
’trniites present on segments 3 to 6; sternum of 
wpucnt 2 with a pair of ventral plates as in £. 

nitsichi Fahr.; 5 paratergites present /on segments 
2 to 6; paratergites 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 borne 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. Ccnitalia 
(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 hair- 
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 I or 2 setiferous tubercles in its anterior 
part and with its posterior part continuously 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. CenUalia (Fig. 153):.; 
no spemiatheca, 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 witli a long, spinifonn subapical 
genital seta and 1 small dorsal seta, and its base 
witli 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 pieces connected by membranous, median 
area; DPTS very long; DPtS and DMtS distinct; 
2 ADTS, inner seta much longer than outer ADTS. 
Legs: anterior and middle legs 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. 

Specimens examined: All type specimens. Ex 
Tamiasciurus hudsonicus petitions, (Osgood) (= � 

Sciurus hudsonicus petulans). Glacier Bay, Alaska 
(skin in UCMVZ), 1 female. - 
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Comments 

This species is closely related to E. mtzschi 
Fahr. and E. krochinae Blag,, and restricted 

- to the New World. In a female specimen col- 
lected from T. h. petulans the paratergites of 
abdominal segment 6 are completely lacking; 
this specimen may be a mutant. 

LIST OF SPECIES OF ENDERLEINELLUS 
PARASITIC ON THE SC1UR1NI AND 

TAMIASCIUR1NI 

longiceps-group 

longiceps-wbyoup 

1. E. longiceps Kellogg and Ferns �.�.._.�.-� 
� 

� 

....... Ex Sciurus carolinensis Cmeli’n (TYPE 
HOST), S. niger Linnaeus, North America. 

2. E. nayaritensis sp. n. ����.--_�--.--....-... 
-.�.- Ex Sciurus nayaritensis J. A. Alien 
(TYPE HOST), Mexico. 

3. E. oculatus sp. n. -��.�..��..��.-..-.-�. 
.-.� Ex Sciurus oculatus Peters (TYPE 
HOST), Mexico; S. alleni Nelson, Mexico. 

4. E. kaibabensis sp. n. ..-.��������.�. 
-..� Ex Sciurus kaibabensis Merriam (TYPE, 
HOST), Arizona, USA. 

5. E. parahngiceps sp. n. -...�.-..�.-._�..-.�� 
...... Ex Sciurus aberti ferreus True (TYPE 

.---� HOST),. Colorado, USA. 
6. E. kelloggi Ferris _-..-...-.--..-..-...-.-...-.......... 

-.... Ex Sciurus griseus nigripes Bryant 
(TYPE HOST), S. g. griseus Ord, California, 
USA. 

7. E. hondtirensis Werneck 
.�....-.......-.........-. 

-.... Ex Scfurus variegatoides hoothiae (TYPE 
HOST), Honduras;’ S. variegatoides sspp., � 

Central America; S, yucatanensis yucatan- 
ensis J. A. Alien, Mexico. 

8. JE. vrosciuri Werneck ���.�����.�� 
-� Ex Sciurus igniuentris Wagner (= Uro- 
scwrus ignioentris), (TYPE HOST), Brazil. 

" "extremus-subgroup 

9. E. extremus Ferris �.�...-..��.�........-...�- 
...... Ex Sciurus socialis Wagner’ (TYPE 
HOST), Guatemala; S. - aureogaster Cuvier, 

/ � 

’ 

S. deppei negligens Nelson (= S. negli-’ 
gens), S. griseoflacus chiapensis Nelson, 
S. poliopus Fitzinger, Mexico. 

10. -E. deppei sp. n. ....���-.��.-.-�...-..�.� 
...... Ex Sciurus deppei Peters (TYPE HOST), 
Mexico; S. granatensis hoffmanni Peters 
(== S. aestuans hoffmanni), Costa Rica. 

11. E. mexicanus Wemeck ._..�.....�..�...�.�- 
�� 

...... Ex Scturus truel Nelson (TYPE HOST), 
S. nelspni Merriam, Mexico. 

12. E. pratti sp. n. -.-.�......-..�.��...�..�.... 
’: ...... Ex Sciurus colltaet Richardson (TYPE 
:,’-’’HOST), Mexico. ��� 

’ 

’ 

� 

13. E. arizonensis Werneck -..-�.�..-�.-.-.��. 
_.._ Ex Sciurus-artsonensis huachuca J. A. 

Alien (TYPE HOST), Arizona, USA; S. tillcm 
Nelson, Mexico; S. apache, J. A. Alien, Mcx. 
ico; (?) S. nayarilensis J. A. Alien, Mexico. 

14. JB. ceneziielae Ferris -�..........�...�...-;_.^ 

�... Ex Sciurus griscogwa Gray (TT|TE 

HOST), S. gcrrardi inconslans Osgood:(=; 
S. versicolor wliac), Venoxuela. 

15. JS. insularls Wcrncck ...���..�..........._�.. 

-.-�. Ex Sciurus nesaeus G. Alien (TYPE 
HOST), Venezuela. 

16. E. brasiliensis Wemeck ..�������....... 
-�.. Ex Sciiirus aestuans Linnaeus (TWE 
HOST), Brazil. 

17. E. microscitiri Werneck -......-._��........._ 
...... Ex Microsciurus palmeri TIiomas (a 
M. mimulus palmeri) (TYPE HOST), Colom- 
bia. 

nitzschf-group 

18. E. nitzschi Fahrenholz -..��.��.....�..-. 
-...- Ex Sciurus vulgaris Linnaeus (TypE 
.HOST), Europe. 

19. JS. krochinae Blagoveschtchensky ........... 

-� Ex Sciurus anomahis syriacus Ehrcii. 
berg (== S. syriacus; S. persicus) (TYPK 

- : HOST), Syria, Iran, Turkey, and Caucasia 
Crimea. ’ .- 

20. jE. tamiasciuri sp. n. �...�.�..-�.��........ 
’.� � " 

^-� Ex Tamiascitirus hudsoniciis (Erxlehcii) 
’ (TYPE HOST), North America; T. d(>ng!asii 
(Bachman), Western North America. 
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Suggestions to Authors, VII. Preparation of Halftone 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 
photomicrographs, 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. Tlie finished plate, as it appears 
in print, may occupy the full width of the two 
columns (5% inches), and if necessary the entire’ 
height of the column (8^ inches). It is usually 
preferable, however, to use less than the full height 
,of the page, so -as 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 fudge 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 do-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 

-tit least an inch margin of illustrator’s board to pro- 
tect corners and edges. The professional photog- 
raphers’ Dry Mounting Tissue is preferred to such 
miikestnfts as rubber cement. For composite plates, 
the individual prints must be squared and mounted 
with edges touching (butted), no white showing 
between. The engraver will then cut a tine line of 
separation between.the figures. It is extremely im- 
portant that the work be done accurately, since 
otherwise tlie 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 as a waste of copper, but 
they create so much visual "noise" that the pattern 

of the plate dominates the information conveyed. 
Typewritten labels cannot be accepted. i\uin.: 

bers and letter labels,/including arrows or siiiile^ 
lines, should be one of tlie several kinds of profes- 
sional overlay or applique materials available in 
drafting supply stores. The kind in which the letter 
is protected by the supporting film is preferred to 
the kind in which llie letter is applied and tlie tis- 
sue removed. The latter type of label is vulnerable 
and frequently has already smudged by the time U 
reaches the editor’s office- The finished plale. 
should be protected by a flap of strong, smoolli 
paper. 

Both black and white labels should be availalitr 
(or black edged with white), as necessity ticninml";, 
so that the letter stands out, regardless of the value 
of the background. See volume 52: 417-427 and 
538-555 for examples of good treatment, also pages 
951 and 975-985 in this number. 

All photographs intended for reproduction should 
have a "glossy" finish and suitable contrast. It is 

also desirable, though not always feasible, to iisr 

photographs of approximately tlie 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 tlie same copper plate. 
An occasional small photograph can be handled 

as a text figure, column width. These usually re- 
quire no number, since this is provided by tin- 
legend (see p. 905, this issue). But the u.sc of 
many text figures to save the author tlie troiililf 
of mounting a plate cannot be permitted. 

It is always desirable to send duplicate plates 
for review purposes. Tliese can be either un- 
mounted photocopies of tlie finished plate, scaled: 
down, it necessary, to tlie size they will appear i" 
the Journal, or duplicate prints of electron micro- 
graphs, crudely labelled with pen and ink, to y,\w, 
the referee an idea of what it’s all about. In any’ 
case, these prints should be thin enough, and of 
the proper size, to fit into a 9- by 12-inch envelope, 
along with the manuscript. We cannot undertake 
to repeatedly wrap, unwrap, and ship the bulky 
original plates to referees, not only because of tliv 
labor and postage involved, but because this invari- 
ably results in severe deterioration before the platM 
come to the hands of the engraver. . "",. 

Color plates can also be accepted, at the author’s 
expense, but for these the author must make ad- 
vance arrangements with the editor. 
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