THE JOURNAL OF PARASITOLOGY VOL.24, Feb. 1938, 13
THE SUCKING LICE OF AMERICAN MOVKEYS

H.E, EWING :
Bureau of Entomology and Plant Quarantine, U.S.Department of Agriculture

CONTENTS
Introductione ; :
. The taxonomic; value oi egg characters in the genus Pediculus.
The ftaxononic value of certain nymphal characters in. PediculusSe
The subgenera, oi. Pediculus.

The status of Pediculus guadrumanus (Murray)(1877).
The Pediculus consohriuus@?lagut ZlBSO%.
The Pediculus aiiinis of lij8terg (1910

The Pediculus mibergi of Ferris (1916).

Descriptions oi species.
Pediculus (Parapediculus) pseudohunanus, new species.
Pediculus (Parapediculus) atelophilus Bwing (1926).
Pediculus fP&rapediculus) chapini Bwing (1926). ) .
Pediculus (Parapediculus) ToTatus Fahrenholz (1916). .

The possitle origin and phylogenetic relationships of sucking lice of American
monkeyse .

Bibliography.

INTRODUCTION

Some years ago (1926) the writer puklished & revision oi the Ameri-
can lice of the genus Pediculus which contained a synopsis oi the species
found on various aAmerican monkeys. &Although tte amount of material
available from our monkeys at that time was small, yet it was suiticient to
demonstrate that these lice were, in nearly all’ instances, distinct <rom those
normally infesting man, and that more than one species was concerned.,

Up to that time much doubt had existed s to: the specific distinctness
of any of these lice found on American monkeys. Even no less an author-
ity than G.H.F. Muttall (1919, 1920) then Quick Professor of Fiology
at Cambridge University, Bngland, asserted thet such lice represented mo
more than a race ol Pediculus humanus. »

In recent years the writer has availed himself oif every opportunity to
acquire and study lice irom Amcrican monkeys with the result that ‘it is
believed the National Museum collectiomr of these forms can not te equaled
elsewhere. The credit for bringing together such a collection should go
largely to certain individuals who have either sent in meterisl or notified
the writer of its presence. Particularly is he under obligation to Dre. We
M.Mann, Director oi “the YNational Zoological PaYk, "and to Gerrit™ o,

MiTler, T, Curdtor of tie' Divisiorny “of larmeals, U.S,NMational Muceum,

~.Dre Mann not only has helped the writer in verious weys to olttain ma-
terial tut some years ggo assigned to him ‘& 'desk and letoratory space at

“the zoological park so that much work with lice could Le dorie at 'the park
grounds. :
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Tuttall (1919, 1920) repurded «ll

Ailcricen wmonkeys as

Pediculus humanus, yet when Feoris (1955) stuaiea the Muttall coliec=
tion he came to & very difterwnt conclucion. Ferris (1985) regards them
as difierent from Pchiumenus. However, like Proiesior Tuttall, to

whon he dedicates hie recent work, he decides thet 21l oi the true monkey=-
infesting forms are alike snd places thewm in & single cpccjcu, Unior=-
tunately VProfescor TFerris did not extuine the types of two of the four
species, and docs not go into the congiderstion oi geopraphical races.

The conrusion existing in :egard to the identity and to xonomy oi the
sucking Jice ol dmericen monkeys ie the result of one or more oi the
following factors: , : :

l. Inadequate technique in the prepsration ol meterial for stu e

2e The utilization Ly ne«rly &1l workers oi chuA(ctcxs that do not

yily differentiate o specics in this group.

be The difficulty exzwilnb in getting preparstions oi 710 l“tcxutc wites
go @s 1o show then unsteined, in letcerel view and without distortion.

4. The omission of descriptions oi the eggs, which possess valuatle
taxonomic characters. ; .

5. The lack of knowledge as 1o the source o1 the louse materiel orithe
locality from which thre hoot ceanme. (

6. The transier ol louse speciis to unnstural hosis in cages where
monkeys oi diffezent specics cre mixed.

; 7.0 The large amount of ;enQO”"ry stregepling on toth live and dead
hosts at zZoologlcal parks,==institutions irom which much oi the meterial
: hci.f:}- COCs

8, The lack ol biological studies on the diiferent forms 8y particularly
in regerd to the possilble transfer to, and permenent inifestation of, one
host Ly lice irom another, and in regard to poszitle hybridizetion between
the ditierent rorms 0f lice.

The teminology employed in the present paper has bteen reviewed Ly
RelleBnodgrass ol the Dureau ol Entowmology end Plant Guarantine, It
is particularly idmportent to note thet for the first Lime the present writexr
(following Snodurass) hes introduced ihe teim laterotergite to take the
Dlac( 01 parcterpel plete in the literature decling with the Anoplurg. The

two terms wre entirely equivalent.

THE TAXONCLIC VAILUL OF BGG CHARACTTRS IV THE G US Pediculus

The shepe and size of the ey (Figel) and ol the cement cup which
attaches the eyy to o hair ol the host have Leen ueed to & very limited
degree in the differentiation of sulgenere wid gpecics in the ,enus Pedicu-

lus (“wxn 1950)s The extent ol individual Vu¢l<i]bh 0i the ey dtseld,
either in 0140 or shape, is nol grewt; however, the shape is modified cone

&1ubrably Lty the methods oi treetment employed in moeunting the

icaa oo e
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eggs on microscope slides. The importance ol the ghape ol the ceanent
cup s a speciiic bhmiublkl in Pediculus hes Leen emphasized by Hinmen
(1931). Let us investigate ite LoSSililities further. \
in o¢ug¢ properly to appraise the taxonomic value oi the cheracters

the cenent cup of the eyy in Pediculug, it is very importent to observe
whctatx or not Important changes occul irn the shepe ol this cup when the
cpgs are atiached to different types oi htlxn cend more particularly when
epps ol one louse species wre lald on Leirs ol diiferent hoot species,

=
£

T 5 7 ; SR T . . » oy . ' :

FiG. “”ﬁgg O Tediculus humanus ameri canuss 1rom scelpy ol Peruvien In-
dian nummy, x7H GeBey Gltachnent shesth ol cement Cup; Cey cellulaj;c.c.cement
CUpP; €., 8355 Mo, ThEdrsg Nelhe gnnodular BLCL; Ve y OPEICULUN Lo 000, ¥ im0 CLercud
opening.

When an egg
sheath of another e, or to the {sbric ol & parment, the at
0l the cup is quite nuﬁuerlJ abtnormel.e In the body louse of h‘n the
cenent thet vould usuclly fom: o sheall £iout & hoir may Le so spread
about when the eyyg is attached to the febric oi clot tiring thet no resl sheath
is formed, i

An exaninetion of the e gs oi Peatelophiiueg and of P.chiepind on the
hairs or en individuel hoot uhuhu Tthet, i Loth species, verietions in the

is attached to two or moic heirs, or to the att&0u@cn?
EN
L

wert aﬁlé&th
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ghape oi the cuu@nt cup, perticularly thet oi the wtiechment sheath, are
independent oi the gize or the helir to whidh the eggs nre atlachod, Bgg
o1 hairs ol the sane size are sound 1o have elther dong or short sheaths,
wut alweys within e cerledin renge cepending on ithe specics o1 louse con-
cerned, Further, the writer has observed thal freguently almost the ’
extrene renge in the vearvietion ol length oi the sttechment shesth is to Le
found betveen adjacent eggs on & gingle had This fect sione indicates
thet most oi the variation in the aliechment ghecth is independent ol the
size or shepe ol the haeilr to which it i¢ oitached TYu“ it is poesitle tTo
utilize the characters oi the cement cup in 100“11J/11 the egys ol & given
speclies of Pedicnlus,.regﬁhuleus 0 the sice os srape of the heirs to which
they are atitched. . 4#1lpo, the specific relationships of the cement cups
usuelly can te determined, regardless oi the hoct upon which the epgs

are laide PR ' ;

TH “U;Jﬁ(n IC VALUL OF CERTAIVOIVEPEATL CHARACTERS
I Pediculus

Only in onc spegics ol moukey-infestinh lice oi the genus Pediculus
was the writer alble to ot & conplete serice ol nymphs, This 9001L WE S

Poujau]uu MVOlOrkllhue ”hc idiret nomph, or protonyuph (rlwsugdj, Was
reayed iron hL{JQ oLtained 1ror gn dniestew adult se

le spider monkey,
Ateles peoiiro i, at tic Felional Zoological Paike This monxe, not only
Gliovcl ine writer to pull out eggmtearing heirs fvom her furry coat, cut
appearecd 1o enjoy the procecure irmensely. she vould press forward
egperly on the writerts approsch to kes cape end et once present hersell
for the hair-pulling process. & ‘
The lasf,or third; stase 1} ’,ﬂ

Fige2,¢) were identizice without
rearing, vy iinding rounted ny speclimens Vith adult individual&
in the process o: zormetion incide oi the hel grinse Having de-
termined the first wnc third nyaphs, Y Lnymphe ‘ Q@“y&) weT e
identified bty comparison with thcse'

The major differcrnces tetween the three nympnel ingt&“g ol FPedicu=~
lus atelophilug (described forther on under the heacing, "Description of
SGpeciles') are the vmue &5 those TLetween the nymphel instars ol Pediculus
humenus Linneeus (Keilin end Yuttell, 1950). ILike p.humenug the
Tirst nJhph is yale and poorly sclerotized; the lest three antenngl segments
are indistinctly seperated; the aidomen is relatively much smaller in pro-
yo tion 1o the rcg
absent, snd the cbhciothﬂd of the aldomen isg characteristics. The chiel
differences Letween the three nymphel insters sre to te found in the
chaetotaxy ol the aldomen endg structure ol the lateroterygites.

only in the cose oi third nymphs has the writer bLeen alle Lo getl &
gserlies oi the sume nymphel stage 1ov diijcytnt species of Pediculus. Third
nymphs are ot henafor the following specics and varicl iess

-

A3

01 the tody then in leter stages; Lthe laterotergites are |
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PlGe Re--The three nymphe oi Pediculus (Parapediculus)stelovhilus Bwings
4y dorsal view oi ri it hali oi Lody 0i Firct plis kb, dorealdl view of right half
oi &.domen o: sccond nynply c,corsel view ight hell ot aldomen of third
nymph. All dravings,x7be

Pediculus humanus capitus rom 1ére.

rediculus humenus corporis I'rom man. ,

Pediculus humanus americanus irom pre~Lolumbisn Indién mummies.

Pedicuius pseudohumarnus Irom two specics ol monkeys from the
UPDCY AaL 0 e Q ' '

Pediculus atelophilug srom & Guatemelen spider monkeys

Pediculus chapini from & South smericen spider monkey.

Pediculus lovatus Iru & TLolivionh marmosets

Pediculus simiae iror & chimpanzec. ‘

When the third nymph o1 each oi trese ioims is compered with the
adult oi its own species the followin, tesic differences are noted:

le It is smaller. ,

Ze The dorsal aldominel setac are fewer and aie always arrenged in
2 single transverse row on each se mente.
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3, The lateroteryites are uUsually diiferently shaped end smallez,

4, No externul sexual characters are present.

When the third nyuph o: one speces or one variety ie compared with
that ol another specles or variety some striking results crc ottedined, In
general 11 the adults ol one species are very siuilar to the adults oi an-
other, the third nymphs will heve avout the saume degiee ol similerity as
these adults. but sometimes the third nyiphs ol two related specics
ditieywore irom euchn other than the adults oif these two specics, and
sometimes the, are more similer than the cdultse

The characters that hove Lecen uged to distinguish one nymphel instar
from anothcer in a single Pediculus species, are the seme ones that are
most useiul in differentiating the third nymphs ol different FPediculus
species. These characters have to do witl the chnetotaxy oi the aldomen
and the structure oi the lateroteryitese.

THE SULGENERA OI' Pediculus

The present writer has divided Pediculus into three subgenera:
Pediculus, for the man~iniesting variecties (or species), which are prac-
tically world-wide in distrivution; Parapcaiculus (Bwing, 1926) ifor the
New Sorld species found on monkeys and Pgenipediculus (Ewing, 19352)
for the Alrican species on the chimpanzee.

As already pointed out (Hwing, 1995} Prepipediculus differs sherply
from Pediculus in the following stages: Rggs f€ret nymph and adult.

It is now apparent thaet eqgually important differences exist in the third
nymphal stage. SBuch adult characters ol the sulgenus Paenipediculus

as the following mey well be congidered oi genecric importencer anterior
pair of legs distinctly louger than others; abdomen not digtinctly demar-
cated from thorax ana with sides sulparallel enterior to gegment VI
laterotergites I to 111 vestigial, ringlike; abdomingl setse minute and
arranged in transverse rows, there being typically & single row to an
ardominal seguente. :

Further study maey Jjustiiy the reising ol the sub_enus Paenipediculus
to the full status 0l o LenuSe.

With Parapediculus conaitions gre ciitievent. The writer's study of
Pediculus pseudohvmenusg indicates very strongly that this species so0
comnects Pgrapediculus with Pediculug that there appeers to be some
Justification ior suppressing, the former subgenus. Vet & study ol the
eggs and nymphal choracters oi all the species ol the genus Pediculug
indicates, in & way, & Ttasic relationship ol Peropediculus to the chim-
panzee louse and Poeenipediculkus, ~ L ; : '

This relationship is indicated in the eggs o0i Parapcdiculus species
vhhich show & strong tendency to Lecome constricted rnieay the attachment
end and for this constricted end to ke curved toward the ettached hair.




EWING-=-SUCKING LICE OF Al

FiGed==Dorsal view oi right side ol sbdomen oi third nymph of Pediculwe

R —

(rerepediculus) prUQOhUUQ“Uw, new species, x¥b.

This tendency is particularly pronounced in the eg, ¢ of Peatelophilus
(Figeb,k)e And the eg s of this species aiproach thoce ol the chime
pansee louse, Pediculus gimige Pwing, in two other respects, the swollen
condition of the e;,, ricur ite micdle ernd the 1eduction of the nodular
ares 0l the operculunie ‘ ‘ ‘

{1047 MONKEYS 19

é Lasic reletionship of Parspediculug is further indicsted in studying the
third nymphs ol wll Peaiculus sipccies snu vericties. 1In the third nymphs
01 the sucgenus Pediculug tone iirst thiec leterotergites ere large and of
aiout the sane sive as the wourth leteroter, ile: the 'nitk laterotergite is
Tut llbltl ou/ﬁwl ced, slightly cupped, and us susddly is witiout loles; the
dorsal tidomingl setoe on the tJPJLcl QLLICML‘ ara wlmout sutegual and
are arsalped in eight longitudinel rows snd in transverse rows{one
rovw to & segment). In the thiid nymph oi Paenipediculur conaitiocns are
very diiserent: The 1irst three leterotergites a1c ves tJbJW1 ringe; the iifth

laterotergite is grewtly CﬂluibCu, ertreniely cury red end strongly loted;
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culus (Perspediculus) chupirnd Fving end L, Pediculus (Parapediculus)lotatus
Fohrenholze lboth,. 75, , : 4

PlGede==Dorsal views 03 ri It side ol aldomen oi third nymph of &,Pedi-

the dorsal sectue are alsent from the {iret five avdominal segments, eix
and seven besr a single palr each, while the cighth segment has only six ay
selae arrvanged Iin & {ransverse Tove ‘ : ; ' :
When the thizd nyuphs ol Egispediculug sipccles wre compared with
those ol Pediculug end Puenipeciculus in regard to the cherscters just
piven, it is noted thet en intcimedimte condition exists in every species.
The third nymph oi pseudohiuwanus is very close to that of Pediculug :
hurernus, while that of lotatus shows very strongly an approsch to ths
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third nymph of Paenipediculus simise in the requetion in size of the first
three loterotergites, the increase in size and in degrec of cupping oi the
lotes of the fifth leterotergite, &n the rcductiﬁ’ in eize and nunker of
the dorssl setame o1 the first six stdominal s pment se ' ‘

Finally it should e emphasized thet millt the e g and third nymph
of Pulchulbuju lobetus very LéglhwiClJ @yllccbh those of Paenipedicullus
n;gllﬁg it certerin respects, there is & vast diiierence ketween the two
species in the chearacters ol the cdulise

For tae present it LL{CCLM to the writer that rar sdiculus shiould e
retained as & subgenus, while there might Le Justificetion ior the regising
of Paenipediculus to the ctetuy 06 & gerilg.

. guedrumenus (U

Turraey (18%7) vies the iirst Lo Gescrice & Peaiculus species Irom an
American monkey, using the neaue h&em@topiﬁus CUZGIULENUS. Hence,
if sil the fomms oi this genus oceurring on Auerican monkeys sre to LE
regarded &5 varieties ol a single 1cil(w5 this spccies prorakly should take
the pname of Pediculus ¢uadiumanus ay)e That lurray's gued=-
Tumsnus was a Pediculus. is clear oroubh, Tut it may have Yeen only one
0T the man-iniesting verieties ol Pediculus hunanug oceursing on &
species ol hAtleles &6 & stroooler. However, such cases Ol sticggling on
égg;gg_mu”t Te very rare. Out oi e totwl ol twenty-twe diiferent lots ¢©
specimens that the writer hus teken sror live oy desd monkeys of the
genus steles or from thelr skins he hos found among them not one
specimen 0l hunsnuse. '

=

1 Pediculue consokrinus OF PIACET (1&80)

e ol
pediculus congoliinus, a louse tewen 1ron a g sicer monkey, mteles Len=
tadactylus. He ve & o00a Lfigure oi this louse vwhich indicstes {(tut of
coutne docs not prove) thet the specimen (or ,;1C<.1h6?l° ) from which

the figure was nmade was & true nonkey louse. Ferris (1938), however,
olLtained & sin ie feusle of FPeaiculus consoLi dnus (all thwt remained)

{roin the old Piapet collection ul ljgc, 1 heu iedescorited and figured it
showing theat this specillen idently is Oui Tediculuy humenus. 1t ap=
peurs, trerelfore, since toth Piagel end I i neve piven very gudd
drawings that they muetl have Figured- gpe s telonging to \ili.;ﬁ¢ufi

p@bl&uc In other words, Pieget spperenily hed gpecimens that Lelonged
Lo two species, one Lelng & Lrue monkey-iniesting louse and Lhe othexr
Pediculus Luaiuse. , : ~ i -

11 the sin. le renaining

which wes descrived Ly ¥ !
species, Pediculus CONgoLyinus tecones &

Piaget (1860) questionally descril ed as nev, unde: the new

e et collection,
te the type of Plaget'te
o1 Fediculue hwnenusg
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~Linnseuss 1t is so regerded by Ferris. It is dnteresting to note in this
connection thet Pleget hes figured the corsel abdominel setze of his
Pediculus consolrinus arranged correctly in traﬁpvch? rows ag they are
in true m@qgcj~¢n¢f@tlnb species, while Yerris (1935) does not represent
them thus in his draving og’a monkey~infesting species, although these
setae had tveen correctly gigured by “inuau ts lete e 1901 for Pediculus
atelophilus I Ulhé,,wﬂ Abeles=infesting species ' T

£

{u\

n -

THE Pediculus aiiinis OF 177

FRG (1910)

PR

ﬁwgbérw (19107 descriited as Tediculus offinis & louse which W G T
questionaily taxen Irom YAleles ape" in o truveling mentierie. He conm

s AR

4

sidered it very clove to Pediculus consobvinus Piaget Lut stoted thet it
differed from Piepelts species especially in the lOuLLh 0l the second ane .
tennal secment, the ¢ 'Liorujex* lobing of thne 1o ineldl se ment, the

shape ol the pgenitel plate wnd the bo;uiouo, er hes fsiled to

find thut these chavacteiv cre of value in the ciiierentiation oi the species
of Pediculus occursing on monkeys. rurther, it is noted tnst gbieugts ‘
ilbulg 01 Lo Oty O g,g;ggﬁgg'aoc¢ not,fbloc Wity eny of o the known

forus Ovb&ffiﬂ& 01 species ol telese 11 does represent, however, very

well the egg oi Pediculus LuLisliUcs mxuo the arevwing given of the last

segment ol the eidonen sgrees very nicely with certein forms of
Pediculus occurring on mern. Four these reasons Pegliinis is regurded s
only & veriety of Pediculus humérius, o ~

o
0

R T R N
TIE Pediculus mjobergi OF FERRIS (1916)

Ferris (1916) proposed w mew nmwe ior Pediculus aiiinis ¥j8kerg,
the nane Pediculus affinis heviiyg Leen previously U(Lcé;y Furmeister
for & louse now placed in the genus Polyvax. Since ?Jolkrg' specics
is to be regarded &s a varicty 0i Pediculue hUgniue. &6 Just dh 10%n, the
Pediculus uJ%lLrwl 01 Ferris wlso lakes the seme status '

N

DESCRIPTICE OF

In presenting the descriptions ol the different ste the two

sexes ol the rour speclces ol Pediculus  found on American monkeys the
writer has attempted to coniine his reeris strictly to thoge characterg of
value in taxononic dalifesentiations In nesrly «ll ol the texonomic litera-
ture dealing with the genus Pediculus there heg teen included on amege
ingly large amount oi descriplive mat
mists since it deais
alue. Sowe workers even up Lo the very precent insict on Ltefogging

toe whole provlem by poing into cescriplive detail ol characters that are
plainiy due to faulty technigue, individusl varietion, nylridizetion or
state or repletion foliowing feeditig.

4

aelter thet cean only copiuvee the texono-
otviously with chearecters thet heve 1o toxomomic
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Female.== Pody setae slightly veglike. Dorsal

segment arronged for

of the midile row being somewhet longer than th
Abdomen rarely greatly distended.
those of typical segments almost

follows: 1 sulrectangular,

all laterotecr ites, oval,
of centeryVI small,sulrec
and occupying & Litile mo
laterotergites rather numerous,

Total length of Lody of

Dorsal setae fewer and smaller
dominal segments,

ieried €, 5. 100 mmswidth, 0.975 nm,
Hale.=With the usual diiierences Letveen 1

Ldominal

setewe ol esch typicel &
the rost part in three irregules transverse rows, the setse

cee 0l the other two rowss
Laterotergites long, well pigmented, =nd

]

a

cdong, es I, Ttul no trosdery II1 much
leterotergal ares end with small lateral lobes
gimilar to 111 btut larger;V longest

£
<

without loiles, and with spilracle situated slightly in
sripuler, without Joles
fe then one-half length of leterotergal area,

selout one-hali as long as V, |
Setae on

these being alout 20 on laterctergite Ve

e and femele and in addition:
in Tirst ana third transverse rows oif typicel ak-

also differing fiow femzle in presence oi smuill tergites and

long es lateroterpsl arecd Laterotergites as
Lroader then lony, sra occupying atout one-hs
of laterotergsl arecy II almost twice s
larger than II, nenrly as long os
situated almost atl posterolateral angles; IV

11 length

of"
frao
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gternites, each oi wvwhich may e divided into two smell transverse L@LS- Latero=

tergite I different From thutl ol femele, Lein, smaller anc Yery irregular in shape.

Genital armaturce Lho sere as in oﬁh 2% nonmcywﬁmiestlng c*cclou ol Pediculus,
length oi btody of " ; width, 0755 3 T
gides of ey, next Ly iroem halr s L‘fl‘l] and atout egually

rounded,base very slightly cons tricted and slightly turned toward heir,also fre-
guently bearing a small tubercle. Modular area ol operculum composed of 7 to
g peripheral cellulue, 1 to 2 cenﬁrml cellulae,and occupying about two-thirds of
dismeter of operculum. Rdge ol egy shell next to operculer opening cupped in-
ward. Wall of cement cup ne.t to hedr very thin, Leing much thinner than avere
spe thickness ol well avaey irom hair. attachment shecth thin-weall nd with
very long lover end, in some specimens this shecth grestly exceeds iteeld in
Lengthe

Length ol ¢, CewlD
sheoth measuroed, 1110 x

iis

grestest width, C.460 nim Shortest stlachment
s dong ooty 1e240 rany aveir € i0r 6, LelO0 miue

Third ITymphe =~ Alorng ont mergin oi cliodomen, on eoch ¢ide, three sutequal
dorsal set&e. Slightly Lehind these setie, on evch wive, thrce similer subecual
getae, Dorsal atdomingl setse only slipghlly increasgin. in size irom second to
eighth segnent; errerngcd in complete trensverse rows on scgments IXTI to VIII,
there veln, eight setoe in eoch rows, Laterotergites sg followss I about eguel to
11, only slightly oval in shepe chnd Lrosder then long; 11 = than 111, sut-
rectangular, brouder the itk splres

anolongs 113 en dlrveguler square
IV much lerger then 111, occupying nmost ol Jchai(t\w‘&ig
lateroterpites, slipghtly cupped, with rothoy spel
IV, much btroadened at posterior end, without lolLes
Tobel Llength ol tody, 151D nmiy widlh, G.HS0 rune
The mounted nymphys o1 this species &t hernd are not engorged, ond are
sligntly shrivelced by the mounting meciume. The drovirn. was mace Irom such
an uﬁclbozbua @gcciﬁ 11 : " i
Type Noste== it
Type Loqulvyaaw
lzggti()ﬁ&;,.:‘ YAS, O.,LUbl cal X)
type host is the Upper.
Type slidegs==lleGe1Te]

aree geak. of
L1 AOLL‘; Vl akuut the saue size

HONEChUS,
DCCLINeNS Lo
coabdngton,

ivor ¢ s&kil monkey thet died at the
rict ol Columbia. Original home of

. Remarkse.-= Matcrial ¢ )
and & lew third nymphs and e us irom tyve
at vasrtingtorn, E)W*JL\*lc t or Columbia, Au
many meles and ifenesles ond several epps i
curcuug coming froln the Upper Amaz E i B
Tlogic Park, Vs s}lj_ng;ton‘, September 10, 1900, Ly HE.Dwing; thice
malgaﬁ four ifemcles end one nymph frowm an indisan woiwn, Coksn,

Guat ermalile ' :

The Speciuens upon i dh thj, 16 ‘guestions Lly
identificed [Iwing, 19384) as Ped a1 v
©

Their iddentity end possilbile ve
discusced in & subsequent pepey
two dorms ol PLuLQQth hunanug viconus was reportede

This new specics is CL0s se to Pediculus hupanug emericanus in :
its adult stete, Tut differs irum the t.pes oi americanus in heving latero-
tergites I11 ena IV regularly loled end in ine creat lemgth of leQiO“ ‘
tergite Ve ’

Lonphidlys tu other forms ol Pediculus were
”h]hb, 1986) where the existerce of

cle in-middles

L)
8.8
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The eggs are very different from those oi americonus. Lost of them o
possess & low, tutercle=-like expamsiom at the bese. Tut it is din the form
oi the attachment sheath tbn‘ roepme 0l peeudohumenus pert the
farthest irom those oi g s (Fig.1) this
iw shorter than the e )5 in length, 56 nus(Fige

much longere.  One o1 the monke
s token wes o gpecimen ol Cac
pecies 01 Cg
L5 0l Cactjeo nelenocephslus killed in neture et Rio
ser, 1950 Ly #.Ge.Hold were exsmined. They

rod, owever,
numbter of sking.
any gpecies

o

vile in pseudohun
- from which T (Pe) peeudo=-

L j60 Tulicunduse In order to

0 might le dnzestea in neture, skine of two

in the eg of ¥

=}

in Tover
ah qu 110 Lyldcnc o1 indestation. It chould Lo reme
thet negative evidence ol this kind b wsed on such a
means ktut litile. The percentsge oi Lu:m idual
thet ere iniceted in neture nmust te ]
In the adult specimens teien
end IV are very deiinitely loted

wites TIT

D

the

, 1 of
aﬁclorhilua
ul l dr &wWing

FIG. Oe=-Lateral views ol latevotergites on
&, Pediculus (F,»~wcdiouluﬁ}ﬁaeuuohawanusg new. s
swings ¢,Pe (2. chapind Bvings d,P.(P.) loketus Ix
% 650 ‘ ;
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monkeys, while latcrotergite V shows & slight tendency toward lobe
formation. ~

Pediculus (Parapediculus) atelophilus Ewing

Hanolerwibdomen capaile oi of enterior and
pogterior transverse rows ol rery short (e ily

. 1
overlooxed), those of middle SVerse rovw 'aQﬁly detecteds Latero=

1

I

1 awaunin“*”‘

3
&t yi
ada
L.

terpites as followsk I qutmggtp gu B, lig]ul Lwo ey v longs 11 similar in
shepe to I but slightly lergery I11 about twice asg long a“ﬁ “roa* s I1T,ywith well=
developed lobes the antlerior merging of vhich do vot mery: to the thcmof
morgin ol lWLQ‘OtQXL1LQ° IV very similer to I1I tut sligh l Lwl&@I‘ V ogimiler in
shepe to 111 and IV, tlc TEE t o1 &ll the laterotergites yat occupying only atout
the posterior three-fifths oi the length ol the lateroterpel arew; VI ertwﬂbUluT
in side view appearing &s o square. Typlcoel lateroter.ites esch with gev
inconsplicuous selie, .
Total 1Gu¢tl of beody of JCAWLL,MQJQQ um, wldthy
lole.=miith the usual dirierences vetveon mele & ] |
erences a8 LOJ“LOsz¢ Ardoniern ovided with & few remnants of
¢ se mente havirng the fouy
rotergilie I oreduced to,<~
very small, loteral deiugmcu sel tived pieces
YV owith smaller Llob i in feriase.
th oi TLody Oi v le, 20250 nmy widcth
-—5nort§ stout, Guznluo ,Ely gwollen on £ide hedr, with con-
5 constrichion neass 7y Lhie cong pert turned toward j
aret 01 operculun conposed oi 8 zo;lo LClJUlc‘ < to b ¢
cc¢luiw€§ and occupying oroul one-heli Ll ‘ /gmcuium. i '
shell ne.t To operculer opening tummcd inwe cement cuy
hedr much thickened toverd middley well ey solvely incresse
ing in thicikness irom top to base,Altechment i‘ L&Lhﬁr thick=walled exceytl
ior lower portion, which veries much in Sthe : '
Length of €,y UeYdb rans gu est wiathy CGe440 e Sh01
gheath mes ty Co&10 1myg l“ﬂv‘~
The 18 specics hoews
Hinmen, 1991 6 dosceriptic
given Ty b authors ;
Tirst Wymphe.wwDorsal abdoninal setoe arver
two rows Lelng, paramedian and tvio dersolatera
ing oi egeven or cight setoec, theve Leing tyblcwwly one sets in such & row f
ebdoninal segmente. ALl y‘wcmcdwuu setae vczy minute cxceft tbc last, which is
conspicuous, being hwout & long as lest ¢ i L 3t rsolatersl ge
less nuuierous ithan pare cclwmg L %lul,? che lost aet&,
three=-fourths e long s last poienm sele. 4 ZR e !
congisting ol & single sete to euck ;.;tcr;yj
the doreel fj@t(‘z»ew Leterotergites albo (,3”
“utw &1utTHLLL' in po~1i¢ou.
ch@u e .
(3'“5(.& <
fC@Luhl;H
outtiul it

it@s and

Jite divided dinto an enterior end &
Ly eguler sclerotized Llhb and a
atout the gsme as in femgle;

aif
sternites, some ol 't
posterior piece. Tate

‘e

cet atltachment

i@ugo niy avercee oy 6, 1.094 mu.
i ] Gescrilted and woll iigu

A

Vi1 T

&
cll iigure
piven tprecs very cleosely with charscter

@gg

ged in dour longitudinal rews;
’ : amedien row consiste

- L

Lhod and i¢¢u3 ik
Chiet oﬁ the firet

states the-
tain b,j ir
sbdomen. In
1 enn the dovsea.
Yy
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Second Myuph==In the second nymph the seventh eldominel
Cone 8 ilwlwhotLJ Lrocder then the othere end the th@rotez4
time. Dorsal avdoninel setée gtout twige eo numerous & in i
the firet time srranged in ¢ nite traneverse rows, # el resent on
ecoch aldominal segnents Dorsel setoe eleo & BliE €O TWor e or co odn elight 1oublm
fudinal rows. Latersl setwe more numerous then in 1drst nymph arid. 1o longer
arpnged in & longitudingl row on g(hh side ol Lodye Leterotergites very un-

@qual in size; I end 11 swellew tren the oihers wnG slightly dorsel in poeitionyIIl

or than L1, otum‘uﬁétivjﬁ/l; 'Wlikzouil loveny IV much leiger Lmore strongly
@Lu otj&gd tL 1IL, enu0 cuped end usteliy witlkh minute loves; Vo oauch th@ ‘
{ L, most plgmented and ﬁQ“i cupred vl il the jwt&lﬁtwif‘“

provided v1ta gonapicuous lotes; VI similer to IV in plze, ® arid
Lw 01 »

@bﬁcnt L=
~ r for thne first
1G. fox

, second nymph, lebLb g width, 0€7D nm.
Triird, TTymoh third nyaph di e fron the second in velng
having larger oid <1;;a#gnt3” shaped lmtexoiﬁxbltgs Lnd in
taxy oi the endonmen. - sirnel ectee heve dlogt thely j
in: longitudinel rows : ] Tee rowE
secment.  These rows lugive,
setae incre DroLress ¢ic¢/ Jh &l omi
Tateroter ites 1 and I1 puch , wkout eqguel in
digstinctly dorsal and IT Jete: vily sclerotized,
and with conspicuous lobess; VI ob - but without 1ol
extory sexual chorscters olgerved
Length ol fully enporged thj"l'nympa,
move host.=miteles abOA¢KOJJ@ ;
mype locoiily.=~Holotype 1ron ‘”1n 01
the TTationil ZooLosical Parik, Voshington,
T"i“}) L?l ld. Ge "‘“bo ‘333’ a};te T'O @ 2.;&51050

width, 0.905 ni.

voe host individus]

8 kept at
etrict of Columb

}t@dwxéoc’“huﬁuflul cxupined es follows ¢
TTom tolew colfiroyii WO euus 1rom e \U“:i}>
&iVJ&u&L t ) Lﬁ noeturc, Telamence, Cosgtea Rica, Ly i el
(stout ruay) trom ekin (U.Se17.10.11D0) teken in
place, e collector; seversd eges lrom siin (U.5.07,
neture, saue plé ce, sune colleclor; thiee eggs
l 4&8@) 01 incividuel trnet died in Ietional .
19095 several eous from skhin (UsHelled . 618
Coste Rica; eqes and nale (hO\UtJ;&B iron sain (Uss g
of individual that died ot Tationcl Zoolopiced Park, 2
epps and Lirst nymphs I siin (UeS.1 la@@mu), L
Cdates tuo ent o erik. lc, cw»l* : h;f’ﬂb?f
female hos
Panas, Ly :
ancon, Canal Zone, Ly A@“auuﬁn;(r~o2mveu 1u‘13o%)
x nd e s, Lron a,uuomth¢“6“w TOWﬁ i Lle
?ical Parg, t,ciohcr”?, 1900, 1
roal dndividuals ek ,
ern }uh&Mw by CeRe.Curpent cx end
Cnymphs and epgs, LICH & host dnaivi

'~ngi li,l&g@;“
olhner

€3

1
SRS CL
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S

were collected Cctoler 14g seversl epys irom live, one-half~grown, dark
brovn famsle, Tovember & (Oth@“ Qmim &8 belore); several egLs from
two=thirds= provin ienwde, ovenber & (other dete as tefore); “ed

LTirst n*mou, Trory e takern on 1pig0 live, ier
date as before). : ,

From atel e single sencle not vet enerpen from box
skin, meny nymphs and eggs irow skin (GBS« .0 a) f T Ol Gy
Cnslas {These specimens were vrongly ident4¢¢ad Ly
19‘6) as P. (I'.) lobatus Fehrenholz.)

rorn Ateles dariensis: two males, tio :erele

Lmﬁo.u, el Zone, ii,i;.}{“)u_zm (received in ].,ag,;.

From Asteles hybridusy a sccond nymph and eggs from adult female,
Hationel AOOLOLlch UHL¢, Febtruary 1b, 19384, ky HelloBwinge

Among the spe : thc seventeen lols herce regerded (e.)
atelophilus Bwin, : considere] riztion. Some of this is pose
3itly due to 171ii&345130be The s pertd ‘ly cherocterized by
the shape ol the lotes of tre latervotergites ¢ Ly the fact tk the typical
laterotergites occupy only iwvom one~hell to three-fiiths ol the length ol the
lateroterysl &Teas, ' :

zle host, CGetoter 51 {(other

eaatwonwwbm

P G N e QRPN TR | F I TI 3
TPeaiculus (Parapediculus) chepini Twing (1926)

(Tige”g&;FigeS,Q;P;g 6yc)
ell, moet oi them wminute. sldomen
icd }J imbited Lloods l&i@lobﬁigﬂLQE short,trosay not occupying very much
ior pert oi leterotcerpal areas. Lelcpotergites ss follovs 1 greatly re-
duced and varylng in shape, conslderaily Yrosder than long, ogcuyyxub atout one
thivd length oi loteroteryed arvesy 11 about twice ae lorge as 1 e ¢ with “ntcllox
and posterior mergine elmost straighty 111 large, three-fourths = 1ong @8 laterod
el area, with spirecle oot contiguous with enterior margin and with very
WL loves, the dorsael one Lelng cuxtluuou along ite emterior war in with
@ﬁL@ floT 1 wgln o loteroterpitey IV very eimilex to 1171, tut sliphtly loxg /
atout 1h1€c iOULtﬂ g

v

£
¥
y

largest of #11 laterotergites, tul only occupyin
laterotergul & : ucc uen «,1” ol so stronyldly loked
slightly Longc L glichtly Lot ed JOIicji,, i
slightliy tehit 01 ; terotergite,  Betae ol 1utsxotc,
nugmber on & > s Lout tell.

any Oﬂ@ Autcxotcff"“
Total length of LU@V ol ; 2. 600 nn w:dthgflgéﬂb Ille
3 ‘ Letween ka< i fennle and

o

Gk s

Hale.=~ijith the : Y
Provided with ¢ i@w Lngjtgu 1
divided so wh«‘t WOIM‘ ‘
Latevroicrgites I
Cl’l.‘. G ll.\ s el JL,,.;y or
tangular, longe
1f&v“th of :
i Rather slender, side sway Irom he
ahat toward nL1¢@ Hodulesy
cellulite, I to O central ce
in of rshelT ne

{L} i.) [l
cement cup next to CVely

I & crescer or circle of
‘,I 111“’U1¢11’ subLrece
with irong ME TE I

! '03925 Tt
not swoller,;, btase turned some=
s cum‘o,ga ol 6 to @ peripheral

) % vLQUL one-hall di Ter 01 oper=
ed in ‘Ao A1 of
Lut cunpiucrw“Ay tirickened towsrd tases

Ny W




~ females
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IS
,.

BT0, %

vl &way‘fIOMAh&ir i L sively lncye ivig, dn thickness from toyp o Tases
Attachment sheath with rather thick welle =t towy tut pecoming very thin towsrd

potto
th of epg, 0.88D mmy et

oy L3
w3

: e Jtest widths (andQ Lille ghortest atts
~gheath measured, Oebdh 1mny longest, 1 A0 g aversgt {or 7, 1e0OE 1mie
E mpird Mymph. —Three sul egual doroel cetee on esch side of o bdomen along
front MmalElll, indic:ting fuslon oi first sabcomir cepment with secondy L€
these three celoe, 0N cither side, two OV three smeller selae€ indicating
fused second cpdomingl gepr nte borsel slrdominal setae increasing I i
second to eighth segments arTongea in jricomplete Trarisve € Tows 0n
1 to V, tul L orming @ complete row 0i eight setae on s@gm@nt{ Y1 oto
Tateroterpitens 1 ooneddlcw then others, veriously ghe o, usladiy W0 pr less
pval; o1 loroer than L ﬁulqugdranbular,mixhout 1oless 111 largex then: 11, somes
fimes slightly loiLed; IV larper then 113, cupped, with yither small, Lul Gistinct
bes, ond 0CGURYING siout popterior heli oi dloteroterg 1 sresy V largest ol w11

laterol HAtCs, Gtrongly cupped, strongly lobet, witlk gplracle neald enterior mryglly
snd oceupyng akout posteriol tLwo=thirds O 1eterolcipal arend V1 sub cctangulars
cacout as lerpe as Ve e ,

Total length of body, Le90 vy widtln 0. 'DL Tl

TYoe hoste——ntcles alcre '

Tyggﬁloomlity.-?yp@ gpecinerns ;
Tetional o ulonlcal Park, Washington, Dis

Tyv@;sliaee—~U.$,§sﬁ.ﬁo¢88106.

of

o odndividued thet died st the
of Columbiea.

ﬁgﬁf&@gso-aescri tions based on meterial &8 Tollowe: Many males,
ond sonme nymphs in lot ieterisl including Lypes teken Ly Behe
o, vidich died el the gtionel 400-
’ 1 pedn 01 2lep eler (U SWL1Te
200153) by H.h.Bwing; a fev eged spow sloin ol youn Tl oi ateles s
gter, received Lroul Bronil, which died July 24,1915, o
Material considered as represen*lng stragplers &b follov ey ¢
one females and one third nymnph taxen clive frow livirg spider monke
Ateles geoffroyis ot the MWational zoological Parks gctobex 05, 1988, Ly
Roswells, e Berelers, ard Helemvilngs adult mole, female an@. ook
geveral nymphs irom Cebus capuclinus imitetoxr, Ancon, Canal «one, Ly
Le.HDunne. ; L N T ,
Typicad gspecimens ol Pediculus (?arapediculus) chapini are easily.
distinguished fron the other ToTms SooUrTing on Americen wonkeys Yy . . =
the shortness oi the latberoteryites theextreme requetbion in elze of lutero=
tergite 1 (parﬁicul&rly in the malej, ant the reduction in cive end number
of the abdominal selaCe Uniortunately &ll gpecinens ot herd of this
gpecies were teken irom captive cnimslse Since three lots ceame irom
the South American spider monkeys Lteles ater, it ig believed thet this
gpecles constitutes & notural host ior the Touge. ‘ ‘

Chapin from host indavidusd, Ateleu
logical park in L9213 severad €os 1

LS )

Pediculus (Par&p&diculus) Tolatus Fahrenhols (1916)

(Figedsks 3?1606?5{3;\5 S
Female. —Aldoren may ©e much distended after fTeedlings Dorsel setee of
anterior and pogtcriOr Lransverse rows of & typicel akdomiﬁal_s@gm@nt‘greatly
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reduced ox &isent, tut thosc of middle transverse row present and of moderate

lgnbﬁh. Late lOLQAhliCu 28 10“Aoma I ““cctargvlc troader then long; II sube
ectangular, =zbout as Lroad &g tut lOﬂQQL, with spirscle situated in fromt of

middle; 111 well 101@;, c:nn&lc&uulla larg e: 113 IV similer to III tut larger;

V similar to IV, Lut the lergest of &ll latervotergites; VI without lotes, similar to

11 ewcept for being more curpeds Dach loterotergite hes severel-setse of varying

lengthe, those on IV and V being rore wonsplcucuse. ~

Total length of wody ol female, 2.5L rmy width, 1200 nm.

ale.wOmaller than fenale and with usual ¢ exusl diiferences ifound in

specics of Pediculug, with special lelc130f noted as follows: Abdomen provided

with & few small tergites and sternitess tergites eech typically divided, or alwost

lelOﬁd into *vu stigll trensverse strips of pigmented chitin. Laterotergite I ‘
vothan in denele, varying prestly in shave; 11 similer to that of

ently less conspicucusly loled then in femsle.

th of Ttody of Wﬁl@, Qedl mmy width,0.960 ni.

Tiighe ==The @gb ol P.lolatus is ol the sime t;;c s thet of Tea t@iobkllua. I

~have iailed to 1ind & L)uou, cnr ter for septrating the two. ;

Third nymyh.av subeguel dorsal seteac prcsenu on each side. of ﬁgdmn 1

along its iront mar;ing tebind these selee, on each side, three small se Loeanor

sal abdominal setre increasing in size rrom sedond to seventh segment; arranged

in inecomplete transverse rows on scpments I to VI, wut forming a complete row

of ten setae on sepments VID snd VI1i. Latcroter@itC' ag follow 1 sulbegual to

IT, irreulsrly rounded; 11 subwvectanculer; I1T slightly leioer thah 11, with small

lotes; IV 1much Lorger thaen I1I, con Llcvbu sly lored, strongly cu;padf ocecupying ¢

about fouvr-Iirths ol leterotergel ereey V iauch the 1arf st ol all the lateroterg %gs;

most strongly loted, very strongly cupped, occupying aloul four-fifths of laoteros

terpeld wresy VI skoutl srme siuse as iV,;MLLDhily loted, stronmgly cupped, occupying

sztout two~thirds ol lalerol ery: l ST ~
Total length oi tody, 1.60 numy wi Co 8 mie L o
Type hoste~pteles piine N : ' .
Type localitby.=—(9) : ‘ "

w s-g
=

D

(.{M wa

Coie

~- Waferial exanined s follous: 1 1y males, f@m&l@ﬁ;mﬂd

s and some third }'1;/1*1131115 irom one (U.S5.07.10.28682b4) oi two in- :
sted red=fuced splier [onLLe /5, ateles pirlscusy which died in 19@0 &t
Jatlonad ﬁOQiOblLul Parik, Veshin,ton, District of Columbias Thcwa
specimens were c¢ollected by the writer at 'the time oi the dewtr 0f the
hoste DreWelillonn oltained these rnonkeys Fron sore Indisns ot

Beni, Bolivig. The monkeys vere pets oi tre Indiens. Just Low the

Indiang care into possesasion ol is mot kKnowvn, Tut since they vere - ,
living within the noturil range ol tihie host byﬁuiﬁws it is highly protelle
that the monkeys did not come into their hands from exotic sources ov
t%roufh 1 dealer. e lice szacu*l” coula not heve bteen strag-

£ 3 ”\Ql,»ue

w5 follows: Adulte,
eoodinfested Lloxum
LILJQQ?VM, Jsziw)cvaxg uigrigoilis, which died et tl
Zoologica i 19aie gw Lice viere t oy Jiaﬁan¢“
the writ ! e host, & male, thiet wa Col"vgtcd

at Tumu Pass, Bolivia. ”hc two infested meliosets viere

i Lpe 4o

LOU bt Lgcx
irom South america in close proxinity to the hewvily inieccted red-foced




AVING==SUCKING LICH

=By rononkys and evidentls
iuuﬁa nofevidenc~ indicoting
any speeics of uUbhlhb Lic e
onn these marnoset T aot
: g 180
Funrenholsts Lolatus
mentions, yel COLCH 1rom &
The name I’x:icuEAV\ Lot e tu«'
the species wies 1ot wescrilied
Ateles relleropus, wkich is
ntclﬁg TEIle L1 the wa 11(l2
(4 Q,ﬁ;; llc refer

CEE ;
The o (2.} lokutus

MR-y

RS EIR ‘if‘i‘/ 1o Vi€ leterote
typleead Tunes covering ! ';'rof‘(.{.éoi t&u (*»1 Uiink ol

the laterotery crea; the loles are vwell 4 i1l
not extend forwe B0 &6 to Leoccome contil

cof
@0

cin

0¥ the laterole e, These charscteristicn ddent species

‘with the @kcclc ‘yhic} Lo w:itor conuiue Peaiculus L5

Pigg et (udJML, 6 11 i% L0 be only

}1 VIS o & C { ks ' ; L
i g i lowpse

'; would live on

O80T e

The occurrence oOn Americen monkeys o lice ver)
those ilound on ueal end lhe eisence 6i guch clogely
apes and nonke gld worla Le en dntes

evolution. The 1 ced the
LLQlCLWJQ izuc oL i

v

ﬂ ULlLQu : O,-pt cted iurther stuaics 1o show
scters Letween the lice oi g the lice of
a variational c?anbe in 01 the genus
braphigal distrin utiun@

Has Aum‘ﬂv udy produces guch evidence? 1t
regard to o Ul T point, & study 01 lne uﬂtbi<
nevw unaer the 3 0% ‘{)LOHQ chumanug shovws Lo i
misht rightly te consicerca & connecting d1ink

iteseld

o
(s8]




e
e A

deeting mane. Turther, there
zitizes voth monkeys cnd man. In
ol the louse specimens in the
large collection ol the Trita~ lmtiOhwl.lu e indicates that the
devcloymomt oL *“@ "ou t : e aidrectly correlated with
the d LULAQM Ieoiuujub am>A'ws ve Tar as $3¢a and smerica are con=
gC?LOQ gore 03 t:c*?fﬁmlmx stern “33 there is a
.oo0i the 1aﬁ~; . i ,;ehiaturic Indians
is ponaxh,i increaya ; 5 euuo“un Jue the lores
:ou@h vc“y sriadi, ocour on &l 'l“ e (fa; cmw%1;19 &
‘eullien specles on Lteles atf“ 1 s E e ch™ thelx g;cutcwt
cevelopment

The w
e v heve & generalil

I dteg envivonment,

Kriovwn monxey~iniestiing spocile -
ig the evidence thet ki (p@uia
@ to the gecona point, o

T ot
“:’

Hwing s 1924 Ll uppested tretl dn twe 5Cﬁub Pediculus

ate het thet i J eree iree fyom
'ﬁ hm& tecn the corvect
2y WE shoula heve exnpoctea thet : weuld shov
i the group is (1) @ very old oceurs on widely
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