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( I )  GEL- 1 I XESAL. 
oci;itioiis of licc with tdicir hosts i ire of’cxtri~ordiii;~~.?. iiitcrest, hiit O I I C  

howletlgc oftlicm is rather. mvapc, 7‘hc l~reseiit~ 1)al~cr origiiiatccl i ~ s  ;iii attempt 
to  tlecliice thc ;Lntiquity of t.lic licc 11s 1)arasiites of mammals, but so maiiy 
iiiterestiiig and coiit,roversial points cropped up that i t  seemed to  me that’ it 
would be dishonest to give mere1.y extracts from the evidence (which might be 
sut)coiisciously selected t o  suit my beliefs) and that 1 must give the evidence in 
full. Hence the host list, for no sut,hor since 1880 appears to have attempted 
the task of compiling a complete host-list of the lice of mammals, though 
scvcral regional or 1)i~rtial lists h a w  been pi blished. These two sections makc 
up t,lie most im1)ortant part of the paper, hut 1 have :dded sufficieiit 011 otlicr 
itspccts of the subject to make t h e  whole com])rohcrisil)le, so 1 hc~pe, to those 
readers who have 1106 mactc a special stiicly of liw, ;~nd t,o indioibtte some ciircctioiis 
in which it seciiis to mc that furt)hcr ~ ~ ~ e i i ~ ~ . l i  woiiltl bo I)artiurilarly fri~it~fiil. 
I have iiot hesitated to use cvitlencc tlrawii from bird-lice to cxcmplify poiiits in 
t’he biology or distribution of the lire of niitmriii~ls. 

It was riot until 1 had h g u n  the writing of this ~ q e r  t,liiLt 1 re;rlizecl how 
iiirmcrous tire the permissihk rneitiiiiigs of the word I ‘  relatioiisliil) ”. In this 
p q m  the word is consistently irscd in tlic soiisc of liiiisliip ; ot,her possibblc 
meaiiiiigs are expressed by tho word .‘ associatioils ”. 

( 2 )  THE C L A S Y l ~ i ~ A T l O N  OF THE ],ICE OY MAMMALS. 

It, is germally a,ccept.ctL that lice are descended from Psoeitl-like aiicestors, 
and they have recently been placed as an order iii the superorder Ysoc:oidea, :L 
posit)ion which appears to  express their relationships with tjhe other irisects 
rat,her better than ally other wliich has been suggested. They belong to t,he 
niorc primitive hemimetaboloiis group of iriseds, in which the iiewly-hatched 
insect resembles the adult in most reslieck They were formerly divided into 
two orders, Mallophaga or chewing lice * niitl Anopliira or sucking lice, but i t  h;ts 
]low been recognized that the resemblances, between these tjwo groups arc of 
sucli importance that all the lice may be referred to  one order (fig. 1). 

Leach (181-5) gave t l ~  
Iianic Rnoplura to t,lie whole groiq) t ir id  Nitzscli (1818, 1). 280) named the ohewiiig 
licc Mallophagn ; the latter name, together with Rhyncophthirina (Ferris, 1931) 

* Neither of the usual English names for this group is appropriate : “ bird lice ” because 
many species occur on mammals, and “ biting lice ” because the sucking lice must also 
bite before they can suick. For this reason I have substituted the less familiar but more 
accurate term used here. 

The liarno to be applied to taliis order is in dispute. 
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for the elephant-louse, has never been seriouslj- disputed, but tlic discov 
that tlic chewing and sucking groups of lice are closely related and shodd be 
reg:ardetl as suborders has created chaos as to  the use of the iitmlc Xnoplrira, i\ 

few ntitliors using this name for tlie whole groiip (applying the name Sipliuli- 
ciilata to the sucking lice), while the great majority continue to use i t  for thc 
sucking lice alone, ab w a ~  universal until it few j+e;trs ago. Weber (193!j) 
included all the lice in the order Phthiraptera. of the superortlcr Psocoidea." 
Since ordinal iianics are apprently not governed by tlic lhiles of Sonicriclut,i ire. 
we are free to adopt such names as will be most widely understood and c a ~ c  
tlie rnininnini of confusion and rnisL~il~~erstalldi1~~ ; I have tlicreforc continiicd 
the iisc of Arioplura for the sucking lice uiid liavc adopted Wctxr's iiarrie 
Phthiraptera for the whole order 

Figure 121. 

WBLYCERA ISCHNOCERA Rtii/NCOPtiTIiiRlPJT\ ANOPLURA 

PSOCOPTEROID STOCK M 

A tentative family-tree of the l'ht,hirapterii or lice. 

fl'/~,t; .Ilnllopltayu arc characterized by the possession of chewing or riiiiiicii- 

bnli~te rriouth-~)arts, more or less similar to those of the Orthoptera. They are 
undoubtedly the more primitive of the two suborders of the Phthiraptera, a d  arc 
theniselves divided into three very distinct superfamilies-the Bmblycem, 
lschnocera and Rhyncophthirina. The two former groups differ in a number of 
respects, but principally in the fact that maxillary palpi are present in the 
Amblycera but absent in the Ischnocera. For this and other reasons i t  is 
generally accepted that the Amblycera are more primitive than the Ischnocera, 
and the resemblances of the former to  the Psocoptera are such as to  leave 
little room for doubt that  the original Mallophaga were amblycerous.? The 

* The suggestion that lice are related to the Psocidae seems to have been first put, 
forward by Packard (1887, pp. 267, 271). Kellogg (1896, pp. 468-471 ; 1902) came to the 
same conclusion. 

t Bedford (1932cc, p. 309) differs from t,he majority of authors in considering the 
Ischnocera to be the more primitive group, citing as evidence the presence in the Amblyceru 
of a special groove to protect the antenna, and the possession by certain genera of patches 
of setae or combs of spines on the venter of the legs and abdomen. While agreeing tbat 
these are specialized characters, I do not think Bedford right in his main contention, because 
I consider that the primitive characters of the Amblycera (particularly the presence of 
maxillary palpi) are more important than their specializations. But this example illustrates 
well the combination of primitive and specialized characters in the same group (and often 
in the same insect) which is so common among the Phthiraptera and which constitutes one 
of the greatest stumblingblocks in the way of attempts to devise a natural classification 
of the lice. 
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1.ihyi~col)ht'hirina are a very curious groiip with on1~- oiie known rctpresentati\,t., 
flaeinutot/c!jzr/s e1~phat~ti .s  Piitget. which seems to form 1-0 sonie extent a link 
I)etween tlie Jlallophaga and the Aiioplura : it has clwritig mouth-parts, I)iit 
they are reduced iii size, iiiucli specialized, aiicl placetl at t h e  tip of a long 
rostrum-like structure : the niaxillery palpi iLre greatly reduced or abseii t . 
~ h k  species was fornierly usrially placed miong tlie sucl~inp lice, hiit Ferr is 
(LWI, 1) .  127). iift,er ii detailctl stutl\- of the insect, 1 ) l a c ~ l  it in tlic .\lallopliaga 
(riot yet. combined with the surking lice) as a tliirrl groiil). ~ ~ ~ i ~ l ~ ( ~ o ] ) l i t h i r i i ) i i ,  
equivalent to tlie dniblycera and lschnoterii. 1 consider t'hat Webcr ( 1 !X3!)) 
over-emphasizes tlic difiererices of HaPrria/ornp/.v froni the rest of the  liewi wing 
lice wlicn lie ])laces it in ii suI)order bl. itself: Wehl)  (t!M) gow to anothw 
cxtreriic I~~-pl;tcinp it 1)rovisionally in  the f:,unily Hi~eni;~to~,i~litli~e of the  i\11<11)liirit 
t)ecarise of the close resemblance of' the structure of its spiriwles t o  tl iosc i ) f  

Huot/////opit/ w s ,  hi t  iii my opinion tiiesc resenihlaiices in a singlv (h:trartcr, 
t hoiigii iiiidoiiI)tedly tvitlcn of rela t ions1 I i]) Ixt 11 (wi L f w w  t r /o t t i ! / :  u.s ;i I I( 1 
Jl/l(, . it /  r /  l o p  i~ U.S , ( I ( ) 1i0 t \vilrriLt l i t  sctt iiig asitlc of niinieroiis i r~iport  at i t  ( 1  ifi'vr- 

7'h(, ,I rtoplura w e  still ficrtlier s-p(:cializetl : t l i c x i I .  l i io1 i t l i - j ) iL t?s  iit't' niotlific.rl 
for suc.kilig and :tre of :L nirith nioro complex t jyo tliilli tliosc of I~uptnc/,/nrrt!/~ti.\. 1 

iwtxiI1ar.i- p:tll)i are ;tt)stiit or  iiiircc.o~:nizat)Ir. 
7'0 .s ) I  rr t  r m r i ; ~  : the order 1% t hiraptera , or I i i  ;c , is d.csc:etit let l fro t i  i 1'soc:i ii -1 ili c 

iiricmtors ;mtl is divisible into foiir vcbrj- t1istiric.t siil)orclers or siij)erfkmiIics. 
Arranged in order of priniitiveiirss, these are AIIIblYccriL, ISC~II~OC~T~L,  fihyn(.o- 
phthirina and Xrwplnra, of wliich tlic first, three are considered its srilierfaniilies 
of the Malhphaga. The ancestors of the Iscdinocera mrist have beeti very like 
some of the less-specialized Arn blycera, ant1 t,he iilicestors of the Aiiopliira must 
have greatly resembled Haen/afotttyzrts, tliougli this insect is itself certaiiil~, riot 
on bhe direct line of descent, as is shown by the structure of its mouth-parts. 
1 agree with Harrison (1928 n ,  1) .  xxvi) iii regarding i t  a s  practic:ally certain t .h i r1  
tlie BlLoplura branched off from tlic lschnocera after the divergence of t,liesc 
latter from the Amblycera. Furthermore, the possession by both the Anopliirii 
and the Trichodectidae (the most widely distributed family of mammal-infesting 
1 schnocera) of the structures known as gonapophgses (conspicuous hair-fringcd 
l o k i  in the genita.1 region of the female) suggests very strongly tlint the AIioI)I1II.il 
\)ranched off from the trichodectid stock after the latter had diverged froni t l x  
main stem of the lschnocera. These structures are absent iii  iL lmost a l l  
lschnocera except' the Trichodectidae," but are present in the solitary rcpre- 
sentat.ive of t,he Rhyncophthirina. 

k'arniliea of lice. 
9 n/,bZycem--Of the families into which the Amblycera arc tliviclecl, only 

two (Boopidae and Gyropidae) occur on manimals, the rest being coiltined to 
birds. Until recently the Trimenopoildae were recognized as a third family, 
but Werneck ( I  948) considers them inseparable as a family from Boopidae and 
certain bird-Mallophaga. The Gyropidae seem very distinct, not only from the 
Boopidae, but also from the various families which are found only on birds. 
The relationships of these families are further discussed on p. 637. 

Ischnocera.-Of the two families of Ischnocera found on mammals, the 
Philopteridae are represented by the single genus Trichoy,~t,~~~tPr,Is, found on 
lemnrs only, while the Trichodectidae are divisible into a number of genera found 
on a wide variety of hosts. K6ler (1938~)  erect,ed the superfamily Trjcho- 
ttectoidea for the Trichodectidae, which he divided into three families, Tricho- 
clectidae, Bovicolidae and Dasyonigidae, the first-named with three subfamilies, 
Trichodect,inae, Eutrichophilinae and Felicolinae ; he left out of account the 
genus Oeorr~.ydoecris, found on American pocket.-gophers, and t,hose species of 
Trichodectidae which occur on lemurs and monkeys. In rny opinion Kbler's 

* They are present hi Osculates, which illso has a very trichodectoid he&. 
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ttrraiigenieiit is a gross exaggeration of the extent to which the Trichodect,idae 
cliA'er froni the rest of tlie Iscliliocerit. 1 regard liis ' '  families " as being at 
iiiost siibfatiiiliw irrttl l r i H  ' '  subfamilies " iis itt iiiost tribes. The generic 
tii~iuigenierit of tlrtr  ~'rictiottcctitli~c is tiisc.iisseci in ;I later sect,ion of this ppe i .  
( 1 ) .  4X) ,  mid 1 need onlx niciition liere that tlie Bovicoliiiae must be known as 
l~ii . i~i~~liI~ii i t~ie if' n t ~ .  cont.ent.ion that J2oc*icota is not generically separaat)le froni 
l)ur/~tbinici be ac:cel)ted. 

lu the Xiiopliim tlic sl ip-gencric c.lassificat,ion is in i t  still more nrisatis- 
factory state, and it is re ly  regrettahle that t,lie final part of Ferris's 
tnoiiogritph (.Ferris, I!)dO-J 93.5), in which this inntter was to be discussed, has 
never appeared. Ewing ( 1929: pp. 131.- 14!)) recognizes t,he families Haeina- 
topiiiitlae, HaelliiLtol)ilioitlidi~e, Yecliuulidae, Plitltiridae, It:cliii~ol)htliiriidae and 
.Haernatoniyzidae, the last-named of which was removed by Ferris two years 
h t c r  to constit kite the ~ , ~ ~ ~ ~ i c o l ) h t l i i i . i i i a ,  while E'ahrenholz has proposed vet 

the ,Ucoliiiogiii-Lthidae, The family Phthiridae lras heen 
(192-193.3, 1). 6W), and tAie same a,utlior (1920-1955, 1). 1.50) 

i,noid~!.s as being very closelj. related to Nchizophthirua, which 
is i L  rncnikm of the Haeniatopinidae ; L have, therefore, rejected the family 
Ji~ieniatol)iiioictidae.* For reiLso1is wliich are given on 1). 546 1 have also foiiiiri 

LrJ~ to reject t Ire 11:chinol)hthiriidae, wlticli should be degraded to su I). 
IhniiIJ- imili in the H;terri;ttol)iniclac. 'l'his leaves only the three f~trnilies 
Hi;e~~~iito])ilii(t~~e, Scoliiiogriatliicliie  id t%dic:ulitla.e, though it miist be admitted 
tlixt t lie first-named is far more lieteropei~eotis than the others. Webb ( 1  !Mi), 
iii a tentative classification intended to show how a single character can be used, 
ncltls three more families, Docophthiridae, lhlinognathidae and Linognat.hitlae, 
hut the first-named iiicIiides~ro2i/aog/iafh ccaniid is, therefore, the sameas Keolino- 
gnathidae Pahrenliolz, and I do not care to accept the other two families until 
the spiracle-character has been correlated with other characters, akhough 1 
consider that' Webb has lroctuced a verv strong case in favour of this character 
IJeing iiit important one. A reitlly satisfactory classification of the Anoplura 
will riot be easy to  achieve, and I regret that  my only contribution to  the task 
is destructive. 

A very interest>ing character bj- which most of the lice ~. l i ich infest m a m n d s  
dIKcr from all those found on birds must be mentioned, if only to point out, that 
it is not evidence of any specially close relationship between these groups t,o the 
cxclusioir of the bird-infesting forms. In  all the groups of Mallophaga found 
on birds the tarsi are t,wo-clawed, as they are also in the Boopidae and Trimeno- 
ponidae, but iii all the other mammal-infesting groups there is a strong tendewy 
for one of the claws to  be lost. The Gyropidae (with the partial exception of 
.dfacrogyropu.s, which has two claws on the fore leg), the Triohodectidae, and t.he 
Anoplura, all have but one t,arsal claw, in Tiichophilopterz~s the middle and hind 
tarsi have two normal claws, but on the front tarsus one claw is vestigial, while 
in Haernatomyzus the tarsi are provided with one large claw and a structure of 
somewhat doubtful nature which is probably best regarded as a very degenerate 
second claw. That this one-clawed condition is in some way an adaptation to 
life on mammals is shown by the fact that  in the dipterous family Hippoboscidae 
(qiiit,e unrelated to the lice except that  both groups are insects) there is a similar 
tendency for the mammal-infesting groups to have a reduced number of tarsal 
claws. 

(3) WHAT IS &4 SPECIES 1 
Before beginning any discussion of the associations of the lice with tjheir 

liosts it is necessary to frame some sort of definition of what we mean by 
* The only character given by Ewing to sepamte the Haematopinoididae from the 

Haematopinidae is that the antennae are three-segmented in the former and five-segmented 
in the latter. The degree of phylogenetic importance to be attached to the number of 
mtennd segments is shown by the fact that in many Trichodectidae the number differs in 
the two sexes of the same species. 
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'. species ", for there has been a very strong tenden mong a certaiii scliool 
of modern systematists to apply this name to groups of far less phylogenetic 
significance than has been normal in the recent past.* A cominun definition 
(Itoberts, 1940, 13. xxi, for example) is that " subspecies are those geographical 
varieties which merge into other geographical varieties of the same species and 
are not separable on clear-cut characters, whereas species can always be 
recognized by clear-cut differences in characters ". Roberts also states (Lc.)  
that " genera may be said to comprise those distinct species which could inter- 
breed and produce fertile but hybrid progeny which under the Mendelian Law 
would eventually, in future generations, revert to the two parent stocks ; 
whereas, were species of two different genera to interbreed the progeny would be 
infertile and incapable of perpetuating themselves ". The conception of a 
genus upheld by the school exemplified by Roberts is almost preciseljr the 
definition normally given for a species. With regard to  the earlier-quoted 
definition of species and subspecies, its acceptance would necessitate 011 r 
considering practically all island-forms as full species, no matter how trivial thc 
characters separating them may be, because their geographical isolation riorrrlill Iy 
I)rc(~lutlcs thcb existence of intcrmetliatcs linking them with other forms. 1 f ,  
however, wc rocognize that forms which arc isolated from one iinotliw,  id 
t)ctwecii which there are coriseqilently no intermcdiatcs, may .yet bc (*onspecific 
in tfhc a\JsencC of major differences between them, then the tltfiriitiori bccwnw 
more in accordance with m y  views. My o w n  conc.el)t of i~ species is vcry similar 
to those of Ferris (1920-193.5, pi). 331-34) and of Huxlejc (1940, pi). 1-42) : 
1 would define a species as " a group of individuals so separated genctic;alI> 
from all other such groups that it would riot form with any of them a single perma- 
nently interbreeding community if given the opportunity in natural conditions ". 

My test as to the specific or subspecific status of two forms may be put iii 
the form of a yuestion : Is there reasonable doubt that if a sufficient numt)er 
of intlividuals of each of the two forms were to be placed in a geographic:LlI>~ 
isolated arca suitable to their survival they would form a single intcrbrceding 
c*oInmunity ? If the answer to this question is that there is little doubt that 
they would form one community, then the forms should bc regarded as subspecies ; 
if they would remain two separate communities, then they have itcquir~d thc 
status of species. Obviously the actual test by experiment can seldom bc 
apl)lied where forms are separated on " islands ", whether by water, altitude, 
descrt or other ecologically unsuitable country, but nature has applied it for us 
011 a vcry large scale where such isolation does not exist. In  Uganda there arc 
three conimoii field-rats, Tatcra Eiodon, Lophuromys aquilus and Lophworrty.9 
Yikapusi. The two forms of Lophuromys frequently occur, not only in the samc 
general locality, but on the same ground ; they do not interbreed and are, 
therefore, species. The case of the Tatera is completely different ; it occurs all 
Over the country, wherever ecological conditions are suitable, and is represented 
by a number of geographical forms most of which exhibit a zone of intergrada- 
tion where they meet ; but in one area two barely separable forms are isolated 
from one another by the impassable barrier of the Nile, so that miscegenation 
is physically impossible, and naturally there can be no zone of intergradation. 
According to the views of those who insist that all island-forms must be con- 
sidered as species because of the absence of intergradation, the forms of Tatera 
from the east and west banks of the Nile would have to be called species, yet 
there can be no reasonable doubt that if a few hundred individuals of tlie 
castern form were to be conveyed to  the western bank their descendants would, 
in a very few generations, be inseparable from the rest of tlie western p p ~ -  
lation-in fact the two forms are undoubtedly merely subspecies. 

Obviously acceptance of this concept of a species must leave some difficult 
and doubtful cases, but this difficulty is inherent in our acceptance of a belief 

* My remarks on this subject apply solely to animals, not to plants. 
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in evolution, since '. specks ", ' '  yciirir ", ' family ". ,ind even .. 1 ) h j  Inm ". licit(. 
no meaning except as applied to A ])articular ~)criod of time. If n c ~  had a 
complete series of remains of the Perissodactyla, foi example, v e w ~ ~ i l t l  onl~ .  
have to  go back a short period, geologicallj speaking, before we c m i l d  no longer 
distinguish between horse, ass antl zebra ; R little further back we wonld have 
difficulty in separating Equidae and Tapiridae , still fiirthcr r ~ n d  wc woultl lw  
unattlr to say which of the remi~ins were F'erissocliwtyla and whkh  Artiocl;wt> LI 
We must therefore adopt such a concqk of " speties ", '. gemis ' m t l  ttic o t h  
divisions as will best fit the facts as they are now ; fortunately man'< life IS 50 

short in relation to  evolution that species (thus defined) are likely to remain 
stable for as long as need concern both ourselves ant1 many generations of oiir 
descendants. It is, however, inherent in the idea of evolution that at any given 
time there must be what might be termed nascent species-forms which are near 
the borderline between subspecies and species Such forms are normally 
separated geographically or ecologically, and so long as they remain on the 
subspecific side of the borderline are prevented from colonizing car11 other'i; 
range by the fact that venturesome individuals that cross the range-hoiinclnr y 
:we mrrged in t h e  populat,ion of the other form, but when the two forins h;tvr 
crossed thc line between species anti suk)spccic5 cacti is :hlc to c.oloiiim t l i t ,  
tcwitory of the other form without losing its identity. 'l'tiis is twiiutifiillj 
cBxcmplificd hy the case of the two species of Lophuorri?/s rnrntionctl <Lt)ovc 
I,. q u z l u a  and 1,. sikuprcsi show no obvious differences in ecology , the for nicr 
has it11 Enst African range antl the lattrr R Wert African, h i t  tlir rurige\ o v c . r I , i ~ )  
in the whole of IJganda and the adjoining paits of Kenya, Tnngaiyikn cliltJ the. 
Rclgiiin Congo. It seems clear that the two forms developed, first into 5111)- 

species and then into species, in East and West Africa respectivel3- , having 
:rttained the rank of species, each is now in a position to extend into the territory 
of the other and is in process of doing so. Uganda is a particularly favourihlc 
area for such observations, since it is the meeting-place of many West African 
and East African forms, 

T believe that the concept of a species as a group of individnals capable o f  
forming a single interbreeding community will best interpret the observed fads 
a$  thPy aw today. The interbreeding need not necessarily he direct : if we 
imagine a series of forms AI, A2, A3 . . . A12 extending from New York to 
T'atagonia, experiment might well show that A1 had become incapable of 
crossing with A12, yet if A1 could still breed successfully with A2, A2 with A3 . . . 
and A1 I with A12, I would still consider A1 and A12 to belong to one species. 

Practical application of my definition of " species " (as of any other clefin- 
ition) is beset with difficulties, though the number of doubtful cases is less than 
might be supposed. I have regarded major differences in structure, particularly 
(so far as the insects are concerned) differences in the male genitalia, as evidence 
of specific rank, while recognizing that what constitutes a major difference must 
often remain a matter of personal opinion and may even be different in different 
goups.* Since 1 agree with Huxley in considering that the higher systematic 
units, such as genera and families, are little more than useful fictions, I have 
accepted these divisions as employed in the lists of mammals available to me, 
with very few exceptions, all of which are explained in the host-list. My 
knowledge of the mammals is not sufficiently great to justify me in making 

* These differences in male genitalia would presumably render cross-mating impossible, 
and their discovery invalidates the conclusions of Kellogg (1913 a) ,  quoted on this point by 
Chandler (1923, p. 337), as to the variability of a single louse-species on a single bird (or 
mammal-) speries and the orrurrence of the same species on many different hosts. Exam- 
ination of the genitalia, apparently never performed by Kellogg, iirually reveals that the 
lire from different individuals of the same host vary very little, whereas thore from another 
host-species are so distinct that cross-mating would be difficult. On the other hand, there 
are many eases, more especially among the Anoplura, to whirh Chandler's plea for a more 
extepsive nse of trinomials is highly applicable. 
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cllallyes in the wxepted specific ~Lr.i.i~,iiFf’iiif’ilt excelit iii ii 
instailces, explained. ill the list, hi l t  \ r -he~~,  Ellcr11iii11. for ii 
view that certnill fornls are ~ , rohh l !~  i l l 1  c*orisl)ec,ifir. I 
lead. 

tended to f o l l o ~  this 

(4) THE EXTEXT OF om KN)\VLED(:E 

The 11umt)er of known species of’ nwnrnids is state(l to liave I ) w J ~  ; ~ i ) o i i t  

:{7:5O in 1!)28 : taking into ii(:col1Jlt ncu’ t1iscwvc.ric.s ;\ lr t l  tliost: fi)rnls which \ j x ~ ( s  
t,}leri c:olisicieretl as species an(1 I I A V ~  I I ~ M .  I)CWI retluc.etl to siihspec3ic. stol IIS, t t i ( ,  

lllunher is probably it little smaller tocla?.. From this figure must he suhtrtu:tetl 
ttie species t)clonging to  groups riot infested with lice (whales, bat’s m t l ,  perhaps, 
some sniall groups), leaving i i  round figure of’, p-kiaps, 3000 species. We know, 
to  some extent, the lice of at)out fi00 of these species. hut this figure in no way 
represents a t,rne picture of the faistJs becwise the geographical distribution of 
our knowledge is so uneven. We have it rather good kiiowledge of the lice of 
South America, the Ethiopian Region a,nd bhrope, and a fairly good knowledge 
of those of Australia ant1 Kort,h America, but’ (except that  Ferris obtained 
numerous sucking lice from museum-skins from this region) our knowledge of‘ 
the forms in t,he Oriental Region is almost nil. Prohhly this can best be iI1i.w 
tratcd by the exarriple of the Trick) :tidae of two groups of hosts coinriioii t o  
t h e  two regions : omitting thmestic irnds, w know more than 5 0  species ui’ 
Etljiopia,ii rl’richodectidae from the Iitntl  (hrrlivt)riL ;trld t,he Pecora : from I lie 
OrieritiLI Itegion, eq i~aJ l l~~  rich in t,tiese groiq>s of hosts, we know o~dy teri species 
of ‘hichotkctidae, which merely means that the Oriental hosts have l iardy been 
examined. Even for t.he Ethiopian Region our knowledge is very far from 
complete ; a t  a conservative estimate the number of‘ know1 wild species of true 
Carnivora and Pecora in the region is about 140, and we know the Trichodectidae 
of about 50 of them. If it be remembered that the Trichodectidae of the 
F:t,hiopian Carnivora a.nd Pecora are among the best-known of all groups of lice, 
i t  will be obvious how small our knowledge really is. Perhaps the most striking 
examples of our ignorance are provided by two domestic animals. The louse 
of the camel was known t’o R,edi in 1668, but was not rediscovered until 1934, 
and then only because my friend Dr. Werneck asked a correspondent in Algeria 
for a special search to be made on camels. In the interval of nearly 300 years 
the louse had been assumed by some authors to be a fantasy, although Redi’s 
figure of it is surprisingly good considering its date, and the louse appears to be 
quite a common species. The genus Rafemia was described in 1911 without 
any host-record ; it was not until 1942 that  it was found to  be a parasite of so 
abundant and accessible an animal as tlhe domestic ass. 

It is very unfortunate, in this connect,ion, t’liat some workers on lice do not’ 
take full advantage of their opport>unities to increase our knowledge by giving 
fuller part,iculars of the source of t,heir mat,erial. Many do not record whether 
the source of t,heir specimens was a wild host, a captive, or a skin in a xniiseum. 
though it is obvious that finding n louse on a wild host has much more signi- 
ficmice than finding i t  on i~ captive or a skin. Others do not’ record, even 
;Lpproximat ely, from how many specimens they are describing a new louse, 
though this is a most important fact, not only in respect of the probabi1it.y of’ 
supposed difi‘erences proving to be constant but also wit’h regard to  the likelihood 
ofthe reported host being the true one. The fact that  Ferris (1920-1!X%, 11. 139) 
obtained numerous specimens of Hoplopkura cmarginata, for example, establishes 
a strong probability t.hat the louse was 011 its true host, even though that host) 
was R museum skin. Single specimens from museum skins, on t,he other hand, 
iwe generally contaminations and should not be described : Piaget‘s Tricho- 
dectcs pnici l latus ,  supposedly from a kangaroo, and Mjoberg’s Trichodectes 
rrradaga..rcariP.nsi,r, alleged to  be from a mongoose, are both synonyms of well 
known goat-parasites, while Ewing’s Trichodectes abtwrmis, supposed to be from 
;L Madagascan lemur, is now known t o  be a parasite of a fox, so that both the 



fa~iinal region sntl t.he host reported for t8his species i m ’  ciitii.cl>- niislc;rtling. 
Similarlj-, records of single specimens from cvcn wild. hosts are Iiahlc to b e  chic 
t o  straggling. if not to  somr other form of error. snti such specimens should not 
he rlescrihed. The c1ifficnlt.y of evaluat,ing records is incrensecl wlieii the iiuthoi. 
fiLils to check the host-names he gives. Fahrenholz, for instance, who never 
I)uhlistied the niniiber of 11 specimens, clescrihed ( l ! U X ,  1). 270)  Po1ypZu.r. 
u u r i c u l i i i i s  cnlijbrninu. from Priodipiis stroatou’ ‘’ ( a  synonym of I)ipodort/!p 
/wrxrniin t l i ) ,  but qq)arently (lid not appreciate t,hiit lhpodorr/;y.s is t i  most inil)rotJ- 
a l j k  host for it form of Po1gpla.r ict iricthris since it is a member of t>he ( k o n i ~ ~ -  
oitlea. whereas P. airricrdro-i.s occurs on liost,s belonging to the Muroiclew. On 
t.he other hand, there is a I’aromy.srtrs strwctori (a suhpecies of P. , r /an . icrr l i i t i t s ) .  
and this is a very likely liost for a form of f’obypyy,lan. ccrrriccrliirls. which WLS 
tlescribecl from rrititerial obtained from another form of t,he sitme species of host. 
If Fahrenholz hat1 riot failed to record the number of specimens of the louse we 
woultl he in a mnoh better posit’ion to  decide d i e t  her P. a.  r.al(foin,inc. shonltl 
t)e regarded a,s a straggler or contamination of I ~ ~ ~ o ~ o ~ ~ u J s  (and quite possibly ;L 
good -subspecies) or as a genuine parasite of Peromyscus rvrnniccdutcts streatori 
(and ;Llmost. certainly a synonym of Polyplar u .  arrricuZaris). That t,he mistake 
I h v e  suggested in this instance is possible is tlemonstr:tt’etl by the fact thiit 
i t i  t hr? same paper (Fahrenholz, I !EM, p. 26.5) Polyplax w r t i m z h ~  is tlescribed 
trom rnateriiil stated to originde from ‘ ‘ Padumryctas yndut  ” in Kitst Africa, 
I)ecaiintt t,lie otily African mammal with a remot iila,r t1iLDie is ~ ‘ / ~ i ~ / / ? / ( / / , ~ / ~ ~ r . ~  
~sttdux.  I t  seems a pity to  v i t i t h  1)itinstitkilig matic work by su(:h C ~ J Y -  

lessness with regard to the evidence as to  the itle the host and authenticity 
of‘ the record. 

Another most unhelpful procedure is the description of new lice from hosts 
which have riot been ident,itied a.t least, t.0 the species. h i  except.ion may 
reasonably be made in the case of material obtained from museum skins which 
are likely to be determined a t  some fnture date, hiit, in this case the nmseum 
number of the skin should always be recorded. 

The errors caused by the wrong ways of procedure to which 1 have &awn 
att,ention are often serioup: Kot only do we get lice recorded from host-groups 
011 which they do not occur in nature, and from faunal regions in which they are 
absent, but unsound theories may be based on such supposed facts. The 
solitary record of Trichodectes n d i s  from a hedgehog, for instance, has been 
tisect as support for it theory (Eichler, 1936, p. 474) that  absence of Mallophaga 
from certain groups of hosts may he clue to  the fact that  these hosts hibernat.e, 
hilt is not evidence in this (or any ot’lier) connection because i t  is almost certainly 
a (:asp of mislabelling. Similarly, ninch criticism of phylogenetic rlednctions 
from louse-distribiitioii has been based on records which are completelj- 
1illreliable. We shall not make much progress with our knowledge of the 
distribution of lice until collectors and authors learn to be more careful with 
regarti to the collection and presentation of the evidence than is too often the 
case today. At present we often know only that a certain louse has been taken 
fro111 a certain animal or its skin, whereas the only information of’ real value is 
thu t  the louse occurs on the host in Iiatural coliclitions or is cq)al)le ofest;tt)lishiny 
a I)ernia,rient infestation of the host. 

( 5 )  BlETIiOIlS 01.‘ COLLECTJSG LICE FROM RIAXMI\IALS. 

The lice of mammals are frequently SO small, and they often cling so tightly 
t.0 hairs of the host, even after death, that  to obtain them bj- searching is 
like seeking for needles in R haystack. ln these circumstances a note as to 
the rnethods 1 employ may be of value to others, even though t,hese methods 
lkt~ve 110 claim to  be cwnsidered original. I use two methods, which might be 
c:&t.c[ * ’  the brushing technique ” and ’‘ the dissolving technique ”, t.he c+hoice 
k)etwpen them being dic*lated by whether it is necessary to keep the skbi of the 
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host iiiidaniaged ; a third method, '' searching ". is SO laborious and so nn- 
profitable that  it should only be used when iicitlier of the other methods can 
be employed. Both the normal methods are based on the fact that  only n 
small proportion of the parasites leave the host after the  tlelttli of' the latter, 
the great majority of them remaining affixed to  the hair or skin and dying in 

" I  

this position. 
The first essential, in dealing with freshly-collected hosts, is to ensure that 

lice have no opportunity of traniferrinp from one specties of host to  another, 
because artificial approximation, after death, of hosts of different species (in a 
game-bag, for example) is one of the most frequent causes of' erroneous records. 
q'o guard against this, each individual animal, as soon as it is obtained, should 
be put in a 1ouse-l)roof hag of calico or other suitable material and the moiitli of 
the hag should he tied tightly ; the animal remains in the bag until examined. 
Failing bags, a handkerchief, or even n e ~ ~ s p a p e r  ,can be used in an emergency. 
This method cannot of course he used for very large hosts, but these are not 
iisrrnlly collec.teci in niimhers. The precaution is of less importance if only one 
species of animal is being collected, and is iiseless in the case of dry skins. when 
any transfer of lice is likely to h:wc already taken place. Another cxtr crnely 

arrtion, ricglwt of wliirh cmrsctl me to I)c rc.rTiorisit)lc f o r  wvrtal 
wroiwoiis rcwrtls whrn I first Iwgm t o  collcrt l i w ,  is t o  ni;ik(* (vrtxiti t h ; L f  tile 
t ~ w r l i  is thororighly c1r;mrcI aftw thc, rxiirninixt ion of r:wh host ; t t i ( I  Iwfot(. 

8 examination of hosts is hy f a r  the most rffvctive 
work on the part e original c.ollec*tor ( i L  vrr j  

important point when he has no personnl int in thr  ~ ) ~ i ~ ~ i t r ~ ~ ) ,  /)[it 11 
involves the complete tlestrurtion of the skin, s not be applied to vidiiiihlr 

or iric~ompletely-tletermiiie(1 specimens. The animal is skinned (no matter ~ ( J M  

roughly) and the skin is sun-drietl BS rapitlly as possible, i t  bein 
vomplete intlifierence if the hair suhsequently " slips ". After tlr. 
r a m  be kept, if precautions are taken to prevent i t  Irwcoming ~)eetle-irifestctl, 
iintil it  is convenient to examine it,  ant1 i t  can he sent to the specialist withont 
further treatment. On receipt of such a skin my first procedure is to cut it 
into pieces of a convenient size and to soak the pieces in a 5% solution of 
.;odium hydroxide in water until the hair becomes soft enough to he easilj 
srraped off the skin with a blunt knife. This process usually takes ahoiit :i 

quarter of an hour or a little longer, antl it is most important not to prolong it 
iintlnly, 1)ecanse if the soaking has been too prolonged the skin also tlissolves 
into a jelly-like mass from which i t  is impossible to  separate the partiall> 
dissolved hair. In  my first experiments with the method I heated the depilatory 
solution, but this was found to  make the process too difficult to time. It is 
often found that one portion of a piece of skin has the hair sufficiently dissolved, 
whereas in another part of the same piece the hair has been shielded from the 
nction of the solution (by air caught among the hairs, for instance) and is not 
ready ; in such instances the softened part of the hair is scraped off antl thc 
piere of skin is returned to  the solution. The partly-dissolved hair is next 
placed in a glass beaker, ahout a quarter of its bulk of the 5% solution of sodium 
hydroxide is added, and the beaker is placed in a saucepan of water and boiled 
until the hair is completely dissolved, which takes roughly half an  hour. The 
contents of the beaker are then filtered through very fine-mesh stainless steel 
wire gauze, the solid residue on the gauze is gently washed with a thin jet of 
water to remove the smallest particles, and the remainder is washed into a 
petri-dish of water and examined under a mounted lens, the parasites being 
picked out and transferred to  90% alcohol until it is desired to  examine them. 
It is essential to  carry out the filtration while the liquid is still hot, or soap 
formed by the action of the alkali on fat  in the skin will block the holes of thc 
gauze. 
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The chief disadvantage of this method is that i t  cannot be applied to  valuable 
specimens. The chief advantages are that all the original collector has to (lo is 
to remove and dry the skin, that practicdly the whole of the lice on the animal 
are obtained, and that the proportion of tlamagetl specimens is very low. Tt 
might be snpposed that a process which entirely dissolves hair woultl also 
destroy the chitin of which an insect’s skeleton is composed, but unlcss the t)oiling 
is prolonged out of all reason the specimens are completely irndamageil. -4 very 
striking case of the efficacy of this method is provided by Damnlinin v i t f o r i w  
Hopkins ; the three skins from which the type-series of this species was ol)tainetl 
were first carefully searched and beaten, a total of 20 adults and 1 1  n.vrriphs 
being obtained, but subsequent dissolving of the hair produced a furthei. 456 
adults and 752 nymphs. 

Thp brushing t~chnigue is applicable to dried skins or recently killed animals, 
the latter being preferable because all the parasites are likely to  be still present. 
In  this case, however, the parasites are likely to be still alive ant1 must he hillctl 
by placing the animals in a more or less airtight box with a small quantity of 
rhloroform, ether, carbon bisulphide, carbon tetrachloride, petrol or cyznopzs, 
none of which shonld be allowed to come into dircct contact with the specimen. 
The animal, or it,s skin, is now vigoronsly beaten and rubbed with the hand 
(a  brush most not be used as lice become lost among the bristles and may cause 
wrors by being found again when another host-species is being examined) over 
a large sheet of white paper or a white-painted board ; a grating of wire netting 
011 a wooden frame is sometimes useful when inconveniently heavy specimens 
ale being brushed. If i t  is the skin which is being examined i t  should he allowed 
to  become thoroughly clry before treatment, but in the case of all recently killed 
hosts or their skins an attempt should be made to  ohtain at least a few undrietl 
specimeiis of the lice, because these show certaiii characters far better than dried 
specimens. The debris which falls on to the paper, consisting of loose hairs, 
dirt and (with luck) parasites, is carefully collected and the process repeated 
many times until no more debris is ohtained. The subseqnent procedure de- 
pends on the amount of debris and on whether i t  is desired to examine it 
immediately : if the amount is small i~nd  the collector wishes to examine i t  at 
once, the debris is placed in a petri-dish of 70% alcohol and esaniinecl under a 
mounted lens, the p:trasites being sortecl out and placed in a tube of %F/, 
alcohol ; if the amount is large, or if there is no hurry about examining the catch, 
the whole of the debris is placed in a tube (dry for material from dry skins and 
containing 90% alcohol in the case of fresh material), and is subsequently 
treated in the same way as the part-dissolved hair in the dissolving technique. 

This method has the great advantage of being applicable to valuable museum- 
specimens and to  hosts belonging to groups (the hyraxes, for example) in which 
amateur identifications of the host are particularly unreliable. The disadvan- 
tages are that only a proportion (large or small according to the thoroughness 
with which the process is carried out) of the total number of parasites present 
can be obtained, and that a proportion of the specimens obtained (especinlly 
high in the case of very elongated species) will be found to be damaged. 

A modification of the brushing technique, permitting i t  to be used for living 
animals, has been described by Dunn (1932). He secures the legs and tail of 
the animal and places i t  in a glass jar, then wraps one edge of a towel tightly 
round the neck of the animal (this edge is held so as to keep the animal upright) 
and fastens the other edge to  the top of the jar by means of an elastic band. 
Chloroform is then sprinkled on the towel in such a way that i t  does not touch 
the animal’s skin, but the heavy vapour passes through the towel into the jar. 
After about four minutes the animal is removed from the jar and rubbed or 
combed to obtain the parasites ; other parasites are collected from the inside 
of the jar. I have not had occasion to use this method, but i t  might be of 
great, value for the  examination of rare animals which it is drsiiwl to keep alive. 
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A4nother method u hicli has been found useful \r-ith tame animals is to rub 
cthmm powder well into the hair antl then comh out the powder and the 
. Fen of the lice arc killecl by this treatment, hiit they arr rendered helplesi 

a id  are easily removed. 
7 ' h ~  seurchang technzgur needs no description It appears to have been 

iiniversal 111 the past anti is still murh usctl, but is not to he retonimcn(lw1 
except for very scantily-haired creatures 9 modification described b ? ~  
Waterston (1!112 h )  for collecting Harmodip t t s  wntritosus might be of more 
general value in a s e s  in which a louse is of mfreqiient occurrence on the host- 
individual am1 it is desired to retain thc skin of the host. He suggests skinning 
the host ant1 searching for the cliscolouretl patcahes 11roduced on the inside of the 
\kin by the bites of the louse. The niethod \vould, of course, only be applicablc 
to Anoplura. Another method suggested by Waterston (1913 c) is inferior to  
the brushing technique. 

J t is very desirable that authors who pubhiish records of examinations of 
mammals for lice with negative results should specify the technique eniployetl 
I have experienced so many instances in which a skin has appearecl to bc 
louse-free after careful searching and brushing, but  has proved to be infrstecl 
when the dissolving technique wa5 enil)loyetl, that  I no longer accept neptivt. 
records in which the latter technique waq not used (except from very scantily- 
haired hosts) as meaning much more than that the specimens exaniined werc 
 robab ably not heavily infested. Even this latter assumption is not elways 
warranted . I once hriishetl the dry skin of t i  young giraffe very a,ssitliiously 
without result, but by the dissolving technique the same skin provc(1 to  he w r y  
heavily infested with Linognuthu.~ hrwicornzs 

(6) METHODS O F  PRE5ERVATIOY 4YI) EXSMISATION OW LICE 

The subject discussed in this section may appea- somewhat remote from my 
main theme, hut 1 include i t  because 1 am convinced that the proper prepmation 
;md examination of specimens ha5 i i  very strong bearing on the accuracy of 
our knowledge of host-distribution. A considerable number of the mounted 
specimens which I have received from various sources have been mounted in 
such an unsatisfactory manner that small differences between species could not 
possibly be observed, or have even been so badly distorted that they appeared 
entirely different from properly prepared material of the same species 
Werneck (1938 a )  has shown how these factors may result in the description of 
supposed new species which do not in reality exist, and I am convinced that 
large numbers of misidentifications of lice are attributable to  the speciment 
being mounted in such a way that the finer specific characters could not be 
observed. Other misidentifications are, of course, due to the material user1 for 
comparison not being from the type host and not being conspecific with the 
type-material of the species. 

Fresh material is best preserved in goo/, t~lcohol, since weaker i ~ I ~ d i o 1  hiis ;L 
tendency to  ('&use maceration to  take place, the integument hecoming fragilc 
and losing much of its capac.ity to absorb stains. Methods of restoring specimens 
which have deteriorated in alcohol are described by KBler (1939), who worked 
with material in the Halle collection, some of which had been in alcohol for 120 
years. He used 20% caustic potash solution in which the specimens were left 
for at least 12 hours, since he found that weaker solutions did not dissolve the 
contents of these very old specimens satisfactorily. The exoskeleton of most 
specimens had retained its original coloration well, hut others had bec3ome 
much faded by maceration. For these latter specimens his procedure was to 
wash the emptied exoskeletons a t  least one hour in distilled water, followed by 
a quarter of an hour in tap-water, antl then leave them in 1% haeniatoxylin 
solution until the staining was sufficiently intense. They were then retrans- 
ferred to tap-water (in which the red coloration hecomes blackened), followed 



1)s oil of c lo~cs ,  cdir\\-ootl oil, i i i i i l  tlietice into 1 ) i i I s i i i i i .  1%)- t Iiis iiiciiiis sl)c('i- 
niens whidi hat1 fatlet1 riiitil the Iciwtized i)latcs I i i i t l  1 ) t ~ ~ ) n i t .  (1iiitc, invisil)I(~ 
were restored to more or lcss tlic original coloiii,. Sj)ccin~c~iis ovcr-staiiictl I I J ~  
t,his method are placed in distilled water instead of- tiil)-\viit?r, \vlric.li rciiioi-(>s 
some of the staining, and tlien ran go direct into alcdiol  f'roni t h t x  iviitcr : 
itlternatively (or if this treatment still leaves tlre spccinirws ovri.-st;iiiictI) t1rc.J- 
are placed in 1 (yo iron alum soliltion i ~ ~ i t l  tlie removal of thc, staiii cwiktrriIl(vI 1)). 
observing it under il microscope. 

Storage of t,he alcoliolic~ ])art of iL  cdlectioii ])resciits c.ertaiii t l i f f ic . i i I t  icLs. 
For this piir1)ose corked tul)es N C :  riiisatisfactoi.y csc*q)t f o i .  sliort j i e r i c ~ t l h .  
because evapol~t io~i  takes placc~ tliroi~gli tlie co1.1~ i ~ i t l  tlre ~)r(i l ioit ioii  of \\-iit,cli. 

in the alcohol gracliially becomes greater until tlie licliiitl finallj- cliics 1111,  

Even seding the cotk with 1)ar~ffin was thes not \\diolly solrc tliis 1)inl)lciii.  
because t.he seiti is oft.cti imt qui te  perfect. Lh. \"1krticcIi i)res<*rves Iiis ; i l c , o f i c ) I i c '  

specimens in small tubes seelecl wit.11 iL  i ) l ~ \ v I a n i ~ ) ,  tlic tiibrs I)ciiig (.lit o 1 ~ ' t i  
with a glass-file when it is desired to  exilmillc the s])eciniciis. A\iiotlici, iiicthotl 
was described by Waterston (19140, 1). 1.50) : lie p l i ~ ~ t l  the lic*r iri siniill t i i I ) ( is  
(16 inches by 5 or 2 iiicah) plugged with c:otton u~ool ; tlicsc in t i i r i r  in I;iiyer 
tubes (1; inch by b d the latter in glass-st recl jars measuring :I% :{A 
inches. Whatever em is adopted, it' is tial that tlrr s~~o(ini(~i is  I ) ( %  
provided with adeq 
of its bearing on the subspecies of the host. 
data in the tube cont~niniiig the lice, or to lahe1 e w l i  t ul)c n-itli it ii1ini1)(.1. ; ~ l i t l  
enter frill details under tlie same iiiiriilicr in it c.ntiilo,gue : tlte 1attc.r is i i r  soi i i t '  
ways the more wiivenient method, but has the gixvc tlkiitlvaritiige tliat loss of' 
the cat,aIogue would render the whole collection 1)riictic;LIly valiirlcss. 

The fact that  maiiy immmals have itiiilti1)lc i i i  i.stiitioiis with ~ ~ l o s c ~ l ~ ~  rchtctl 
species of lice retders it. imperat,ive tliiLt cvcr)- ~witnclt  olitiiiiictl s l t c t r l l t l  I ) ( *  
thoroughly examined, not merely ;L s m d l  1iroI)ort HI of t l icr i i  :is has hcc>ii muti! 
in the 1)ast if the specimens were iiunieroiis. This is easiest done by placing 
each specimen in liquitl ])hen01 (1)lieilol crystals to whivli i j  ilrol) or tn-o ofahsolritc~ 
alcohol have [seen added) on it niicroscope slide a i i t l  1)iutcLcted 1))- ii (wver-slil). 
When the specimens have become cleared (24 to 48 hours) they arc cxiwiI\- 
sorted and counted, s3me being set aside for making into 1)erinaiient n i o ~ n t  s. 
while others are stored away in alcohol. Eximiin:ition of specirnens ill ~~licriol 
is also sometimes a useful check on sulqosed difierences \vliich may he arte- 
facts caused by distortion (luring dehydration or by tlific.rent degrees of pressiirc 
of the cover-glass on specimens deprived of their soft< ront'ent s. T?'holc s l ) c~ . i -  
mens made transparent by phenol show the normal appearance of the malt 
genitalia and female gonapophyses in a nmnner which specimens emptietl of 
their soft tissues are incapable of doing. 

Making satisfactory mounts of lice in Canada balsam is a vcrj- siinl)lr 
process, though i t  is certainly more tedious than making riscless onc:s. 'IYw lice, 
to  be mounted are placed in a 10% solution of caust.ic: p t .ash  ('l)ot,iwsiiini 
hydroxide) in a solid watchglass, md then either a very fine needle is used to 
make a n  incision in the abdominal margin or the same needle is thrust into 
the dorsal or ventral intersegmental membrane ; as i t  is very desirable t,hat t he 
p t ,  if filled with food, should be pierced, I prefer the latter method, directing 
the needle so that i t  pierces the integument and gut in. one operation. T h e  
incision, however made, is essential because without it there is much tlt~forni;~tion 
of the specimen during the process of dehydration, arid it  must not l i e  deferrctl 
to a later stage because the integument (no longer supported by the soft Imrts) 
will then give before the needle and be most difficult to pier . The specimens 
are then left in the solution of caustic potash until the soft body-contents are 
completely liquefied by the act,ion of t'he solution. This process may bc 
Ilastened by boiling the solutjon in a water-bath, but, I prefer to i ~ ~ r r y  it oiit in 

t l a t t k ,  which should iii 
7'11~ 

Z"i * 
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the cold hecause it is then easier to time ; in the latter case the lice are usually 
rratlj- in ;t],ol1t twenty-four hours. The next stage is the removal of the 
f i  yuefietl conterlts of the abtloinen, whic.11 is clone by gentle pressiire with a very 
\)lunt needle llntfer a dissecting microscope ; if the contents (lo not leave the 
abdomen readily the specimens must i)r returued to  the potash, as the use of 
fhrce will result in serious cl:miagc, h u t  their stay in the solkition must not be too 
prolonged as over-long treatment with potash results in the chitin also k ing  
dissolvetl. Bedford ( 1931 IJ, J). 226)  recommends carrying out, the expulsion of 
the body-contents in water, hit 1 have found doing it in potash much more 
satisfictorp. The process tlescribetl nhove is that used for fresh or alcoholic 
.;jminwns ; dried specimens are treated in exactly the same way except that 
the making of the incision should be deferred until they have acquired the 
appearance and consistency of fresh specimens, and that they may require a 
longer period ; they (‘an be made into very satisfactory mounts. After the 
body-contents have heen removed, the specimens are dehydrated by passage 
through different concentrations of alcohol (70%, 90% and absolute alcohol are 
sufficient) into xylol or oil of cloves, and are then mounted in balsam in the 
ordinary way. In all these manipulations of lice 1 find a needle-scalpel with the 
point broken off an invaluable aid, with which the specimens can he transferred 
from one solution to another without the slightest damage ; the needle is first 
placed under the louse and then jerked sharply upwards, which causes the 
lolire to rise in the liquid (than w1~ic.h its specific gravity is very little more), 
when the needle is rapidly inserted under the louse and lifted out of the liquid. 
The lice have, however, a specific gravity considerably greater than that of 
xylol, and it is partly fo this reason that I prefer oil of cloves. The actual 
mounting should be done in rather thin balsam, and in this case no trouble with 
air-bubbles is likely to arise. Because economy of space is essential in my case, 
and also because comparison of specimens is thus much facilitated, 1 often 
mount many specimens from the same host-individual on one slide (but never 
more than one male and one female in the case of types) ; I place a drop of very 
thin balsam on the slide and arrange the specimens neatly in it with a fine 
needle applied gently to their sides, then allow the balsam to dry until it becomes 
viscous, remove the thickened rim of partly-dried balsam with a pledget of 
cotton wool wrapped tightly round the tip of a dissecting needle and dipped in 
xylol, add another very small drop of very thin balsam, and apply the cover- 
slip (without any pressure). A method for arranging the legs and antennae is 
described by Bedford (1931 6, p. 226), but if the specimens have been properly 
emptied and cleared this is an unnecessary refinement, and in less skilled hands 
than his it may lead to damage to the specimens. 

Many other substances have been used to make mounts of lice, but most of 
them are extremely unsatisfactory ; many specimens in the exceedingly 
important Piaget and Kellogg collections have suffered damage through the 
specimens being mounted in media which proved not to be permanent. One 
which I have not yet tested, and which is stated to give good results, is Faure’s 
gum (or gum-chloral mountant) ; the fresh or alcoholic specimens are put into 
a mixture of equal volumes of chloral hydrate and lacto-phenol, and are mounted 
direct from this into the gum. Most of the gum-mounts of lice which I have 
seen are not a good advertisement for this mountant, being much distorted, 
but this was probably because the essential incision in the abdomen was not 
made, because I have also seen some most satisfactory specimens mounted in 
gum. KBler (1939) used this mountant for part of the Halle collection, but 
later abandoned it in favour of Canada balsam. It dries up to a very trouble- 
some degree, necessitating the addition of gum to the slides over periods which 
may amount to  months, and it is doubtful if gum-mounts are sufficiently perma- 
nent, so that i t  cannot be recommended except for special purposes. Recently 
I have tried mounting lice in polyvinyl alcohol lactophenol (see Downs, 19431, 



and it seerris likely that this may prove to be a very sati 
medium, but, 1 have not yet been sble to test it  thoroiighly. 

ltlentification of lice can usually be done quite satisfwtorily withorit stiiiiiiny 
the material, and all of Bectfortl's cxccllcnt systcinat.ic ~rork wis t l o 1 1 c x  \r.it 1 1  
unstained specimens, but many delicate differences between closely-relittcd 
forms are invisible in unstained material, and staining oftcn makcs even la.rg:r 
characters morc easily perceptible. For this purI)osc thc spc(:iriicil.s ;trc cnq)tieil 
of their solid contents as described above and p l a c d  iii tlie sta 
on a microscope slide which is then warmed gentlp : the exce 
off the slide with a rag, the specimen being moved to one end 
t'his process. A drop of phenol is then idtled to tlic specirncn, wliic.fr is I L O W  

over-stained. To reduce the staining to the right iritensit>r antl niirkc ;I I ) i~ ls ; t i i r  

mount it is necessary to pass the specimen through three mixtures of 1iqriic.i 
phenol with xylol, of which the first is 75:4) phenol by volume, the second 50r ' , j  
ant1 the third 25%). This process takes place under the micrciscol)c so that thv 
intensity of the staining may be controlled, antl is perforniccl by rornoviiig tlit. 
excess licpid with a rag or a slip of blotting-paper and adding a tlrop of tl- 
liyuitl to be used. Before the insect leaves the sccontl solutiun light 1) r  
on its surface to drive out the uoiitaiiied liquid is permissible. hut' after thi 
pressure is riot needed, owing to t,hc greater pcnetrative 1)ower of tlic thir(1 
solut'ion, antl is liable to cause injury to the integument, which loses its elasticity 
in solutions rich in xylol. Tlie specimen is tlien passed tl~rougli xylol illto 
Cansda balsam in the normal manner. The xylol antl k)alsani usetl shoiilcl Ilr. 

absolutely neutral and stained specimens sliould not be storctl exposed to light ; 
subject to these conditions the stain retains its intensity for long pcriocls. 

Dr. Werneck utilizes a special technique for t,he prticularlj- difficult citsc of 
the genitalia of certain Boopidae, which must be studied with the mininirini of' 
disturbance, but which (when so studied) show srnall but sliarp and constant 
specific differences. He detaches the abdomen from tlie rest of the body snt l  
slits the sides longitudinally, theii placing the abdomen in caustic potasii 
solution until the soft part,s are dissolved. The dorsal and ventral iiitcguniciit 
of the abdomen can then easily be lifted away, leaving the genitalia separate 
and almost untouched, part'icularly if a micro-manipulator is crnployd. 
Subsequent distortions due to  dehydration, etc., are avoided 1)y mouiiting the 
genitalia direct into gum-chloral mouritant to which acid fuclisin stain has I)rcii 
added. It was by the employment of this met,hod (which is descrihetl hy his 
kind permission) that he was able to distinguish betweeii N~terocloxzts l o i y i t ~ ~ r . s u s  
(Piaget) and H .  spinigsr (Enderlein), loiig thought to be synoiiymous. 

It is often necessary to re-mount badly-prepared specimens if the). itrc t o  
serve any useful purpose. This is very easily cloiit: : in tlie case of q ) w i r r i u i s  
mounted in Canada balsam the labels are soaked ofil (for suhequent repl;wt.- 
ment), t,he slide is dried and placed in a petri-disli of xylenc in which it is left 
for a sufficient time to allow the balsam to dissolve completelj., so that the covw- 
slip comes off wit,hout any force being used (prcniaturc attempts to rvmovc tl ic 
cover-slip will result in serious damage to the specimeiis). 
to  dissolve the balsam varies greatly with the age of the p-eparation. oltl 
preparations taking much longer than new ones. The specimens are tlien passr t l  
back through absolute and 90% alcohol into 70*,', dcohol, from whicali poilit 
their treatment is the Same as for newly collected specinlens. JIaterail in a 
gum-mountant is treated in the same way except that8 tlic solvent is wafer ant1 
they can go direct from this into '70% alcohol. 

t 
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It is my pleasant duty to  t,hank a large number of j~eoplc ic-110 Iixvc lieljml 

The late Dr. John Eric Hill, of the American 1\Iuseuni of Katural Histor).. 
me with material, records, or criticism. 



atlit1 tile Idte Ur. Xustiii ltoberth, of the ‘t’ritl1hvaal Museurn, most kindly arranged 
to have inany mamnial-skins in their charge examined for me, and the Trustees 
of the (’orynclon Nemoriitl Museum, Xairobi, permitted me to examine a large 
iiumt2er of skins there To friends in Kast  Africa who have collected mammals 
speciallj for me 1 owe p d ” u r i d  gratitude ; they include particularly my friend 
and former assistant Nr. T. W. Chorley, Mr. T. It. F. Cox of the Uganda 
Bdministration, Yr. W. *I .  ICggeling and Mr. Maurice Kaniya of the Uganda 

I)el)artnient, Captitin (‘ It. S. Yitnian, Gamc Warden of Uganda, 
Watiorr of thc I‘gantla Departruent of Agriculture, I h .  A. J .  Haddow 

of the Iiockefeller Yellow Fever liesearch Institute, Mr. G. l t .  Cunningham van 
Someren of the Xairobi Municipality, Messrs Mi. V. Harris and Y. Thornton of 
the ‘Cariganyika ljepartment of Agriculture, Ur. C. H. K. *Jackson and Nessrs. 
11‘. E. F. Thomson and F. L. Vanderplank of the Tanganyika Department of 
Tsetse Research, X r .  F. L. Hentiric,kx, Mycologist in the Belgian Congo, and 1)r. 
H. ,J. Brbdo of the lnternational Locust Control Organization. Dr. B. 1Je 
Xeillori, of the South African Institute for Xedical Research, and Nr. 1,. H. 
Uavis, Goverment Ecologist, Union of South Africa, have provided a quantitj 
of South African material, and the latter has also permitted me to include the 
unlmblislied records of his louse-collections from Sierra Leone. Fiirther 
valuable records were obtained from material sent to me by the South Africari 
Zoological Survey. Messrs W. L Jellison and C. K Twinn have contributed a 
number of hitherto unpublished records from the United States and Canada 
respectivel) . 

Dr. F. I,. Wernech has freely placed his unrivalled knowledge of the lice of 
South American niarnrnals at  my disposal and my technique has largely been 
learnt from him. I mi particwlarly indebted to him for permission to quote 
records from the inipublished part of his monograph of the Mallophaga of 
mammals. 

Dr. R. Broom, of the Transvaal Museum, has given me much help with regard 
to the origins of the groups of mammals. Dr. Remington Kellogg, of the United 
States Xational Museum, kindly obtained for me identifications of a number of 
skins in that museum from which Ferris (1920-1935) obtained lice and which 
were incompletely determined when Ferris wrote, and Messrs. T. C. S. Morrison- 
Scott and R. W. Hayman of the British Museum and the late Dr John Eric 
Hill of the American Museum of Natural History hare given me much help 
with regard to the nomenclature of the mammals. 

I cannot mention individually those friends, scientific or otherwise, who 
have read and criticized portions of my manuscript, because their name is 
legion. Many of their suggestions have been rejected, but those which I have 
adopted have considerably improved the paper. 

Dedications are out of fashion, but in spite of this I dedicate this paper to the 
nieinory of Launcelot Harrison He was one of the first to see the importance 
of lice in relation to  the phylogeny of their hosts, and was the first to perceive 
the possibility of deducing the antiquity of the parasitic habit in the Mallophaga 
from their present host-distribution ; the tentative conclusions at which he 
arrived, and which he put forward with rnucli diffidence, liave triumphantly 
survived my more detailed examination of the evidence. 

11. BIOLOGY OF LICE. 
(1)  GXKEBAL. 

We know 
i~ great deal about the biology of Pedicrr1u.s hurnanvs, thanks to the labours of 
vcry many workers of whom Nuttall and Buxton (and his colleagues) are 
perhaps the most prominent. We know a little about the biology of Phthirzrs 
p u h i s ,  of some half-dozen sucking lice of domestic rnammitls, and n few Tricho- 
tlcct ithe (11i~llo~)h~ga) of t tiesc Iattcr, stipplemeiited 1)y some kno\dedge of I he 

Our knowledge of the biology of lice of mammals is very uneven. 
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bionomics of thehlallopliaga of' birds. Our kriowledge of the biology u f l f a w m -  
torttyzits is confined to it's oviposition aiicl hatching, and the fact that t,here are 
t.hree nymphal stages (Welm-, 1939). Furthermore, some of the observations 
which have heen riiade were oil lice kept in very unnatural conditions, and niay 
have very little relevance to the iiatural biology of these insects. 'l!lie life- 
liistories which we know iLre all very similar in most respects, and a very roiiqh 
outline will serve in!. preselit piirjiose : only those aspects of t,Jie /)idog,v of Jicc 
that  have an obvious hariiig on their clistribiition on host-species are cliscussetl. 

-411 the Plithiraptera are obligatory external parasites of riiaitirnids or birtls. 
'J'lie eggs are fa.steiiecl to  hairs or feathcrs and it has been shown in some instances 
that t'hey will not, liatcli if lica])t at R tcniperature niuc4i helow thc mrmal  hody- 
ternperat,urc of t,he Iiost. I II Imt 11 ,2noplura and I\lallopliaga tlicrc itro t.hrcr 
nymphal stages, a t d  t'he uyiril~hs resemble the aclult,s in habits aiid in geiieral 
itppearance. The durahiori of tltc egg-sta.ge it.rld pre-adult life is onlj' 1 ~ 1 1 0 ~  I 

for a very few sliecies : ~ i i d  tlorihtless varies with thc riornial temperiltrirc. of the. 
host its well as with the species of louse : thc egg-stage may be put at al)orit OIIV 

to nearly three weeks arid the iiymphal life at ahout a week to  a fortnight. 
The Ire-oviposition period is from 0110 to three dixys. The average period froiri 
cgg to egg is perhaps about thrce weeks or a month, which would permit, of 
itljout 12- 14 gcrteratioris per year. 

'J'here i s  also cxtrernely lit,tlc jriforrriat.ioii almrt tlic: loiigcvitj- (Jf thc: itdu It,, 
I)iit what evideiice is av i t i l t~ t~ l~  suggests tliat' it is usiiitlly 1 no nit:itiis great. 
Watts (1918) gives the duration of' life of the pig-ffuwrmtoy 
of which ahout half represents the adult stage. i n  the ca 
eur?ptt..rnu.s the maximum longevity of adults in somewhat niinatiiral conclit,ions 
on the host was sixteen days for the female and ten days for the male (Crauford- 
Benson, 1941, pp. 336, 337), but it is possible that these figures are unduly low 
owing to  the rather unnat'urel conditions ; in Pediculus lzumunirs arid Phthiru.7 
pubis the average life of the adult under an approach to natural conditions is 
about a month, and in the Pedieu1u.s the difference between the sexes in this 
respect is small (Bacot, 1917, 1). 257 ; Buxton, 1939, 111). 37,  93). Matthysse 
(1944) found the maximum life of the female of Dccmuliniu bovis to be forty-two 
clays. It is probable that the fact that  the average life of the male may be much 
shorter than that of the female accounts for many of the frequent instances i i i  
which males are much rarer than females, but in some instarices the discrel);Liic:y 
in nurribers is so great that  some other factor must be involved (see 1). 413). 

The number of egg3 laid by Prdiculus l,zlm,anus may reach 300 ; for otlicr 
species the number known to  be laid is very much smaller, but, this may mean 
merely that our observations are inadequate. Lamson (1917) states that 
Huematopinus ezcrysterntts lays from 3.5 to -50 eggs, and Pu'uttall records a single 
instarice of Phthirus p u b i . ~  laying 26. Unfertilized eggs of most, species arc not 
known to hatch, but Matthysse (1944) found parthenogenesis to  be normal in 
Duin,ulinia bovi.s, and its discovery in some other species in which there is a 
huge excess of females would not be surprising. 

Prom the above facts it is clear that ,  in theory, a single fertilized feriiiile lorisc 
could give rise to  an enormous infestation within a verj- short period, mi(! P2ivlilei~ 
(1940 a, p. 35, 1940 c, 1). 260) records the rise of ail art.ificid infestation fi.orii 200 
to 14,000 in 80 days, but in practice biological checks normdly limit irifestatioirs 
to far below the theoretical figures. We know very little of the ii :Lt i i rC of thew 
biological checks, but Buxtoli (1939, pp. 45-40) has s h o b v i i  tliat onc of t l i v r ~ i ,  i i ,  
the case of Pedic?t/?r.s hrsmuntis, is t,hc injury inflict>cd bjr initlrs OIL fc i i i iL lw V ~ I L ~ V L  
opporturiities 6o attempt pairing arc t,oo iiunierous. 

( 2 )  FOOD. 

Tlre food varies consideral)le wit~li the group. Tlic 
been known to feed on hair or feathers (including thc 
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hut it is now knowri that kcratin is by no mcans always their sole diet. Ewing 
(1!)42 c ,  111). %-4) coulil fiiid no evidence that Gyroptrtj o t u ~ ~ s  and ~ Z i ~ i c o h  ~ i i ) r d h  
(1)ehiging to thc ainblyccrous finiil?: G.)rropidm) fed on the hair of thcir host, 
i t n d  noted that Iieav) infestations of the latter spccies appear to cause the hair 
to I)ecorne brittle. He considered that the main food of these species might 
be scruni antl the secretions of tlie sebaceous glands, and it is liltelv that his 
otwrvations would alply to all tlie Gyropidae. Blood, also, is sometimes an 
itcrn iii tlie diet of the biting lice. Xo one who lias examined the Mallophaga 
011 freshly shot birds can have failed to firid many (perhaps especially members of 
tlie lsclinocera) which have obviously ingested hlood from the wounds, but 
Wilson (1!)33, 1). 400) lias shown that blood may be ingested by Venueantkits 
s/rorr~ineirs (Xtzscli), it niemher of tlie Arnblycera, from wounds made by the 
louse itself in the quills of yourig feathers " from which the dermal papilla, 
bearing blood vessels, had not yet withdrawn ", antl according to Eichler (1936, 
1). 493) this species is in a definite trsnsitiorial stage from a iiormal diet of feathcr- 
substance to one of blootl. h t t o i i  (1903, p. 140) found another member of tlie 
Arnblj cera, evidently Dciznyus rninor, feeding on blood and lymph as well as 
fkatliers In the case of another genus of the Amblycera, Piagetidu (formcrly 
l 'd~oyhthalw UN), a similar diet lias clearly become normal, for this genus lives 
exclusively in tlie interior of tlie pouches of pelicans and certain cormorants, 
where the lire attach themselves so firmly by their mandibles to the niiicoub 
niem'urwne liiiing the 1)oiicli tlint they are difficult to detach ; removal of the 
~~arasiltc discloses a small swollen area bearing at  its apex the two small red 
v ounds made by the mandibles. In such a situation the lice obviously cannot 
feed on feathers, and it seenis certain that blood or miicus must be their normal 
tliet. Eichler ( I W i u ,  pp. 92-93) and Colas-Belconr and Nicolle (1938, p. 638) 
quote many other examides of the ingestion of blood by Mallophaga, but in 
most cases the circumstaiices are not recorded, and it seems probable that many 
of them are instances of tlie ingestion of blood from wounds not made by the 
lice themselves. il'riwienopon hispidum, an amblycerous parasite of the guinea- 
pig, evidently feeds on blood to a significant degree, and probably obtains it from 
wounds produced by the host in scratching itself. 

KO observations seem to have been made with regard to  the food of 
Huerriatornyziii; elephantis, but as the species occurs nearly hidden in small folds 
of tlie skin it seems likely that it feeds on skimdebris and possibly sebaceous 
matter. The Anoplura feed solely on blood. 

(3) REACTIONS TO TEMPERATURE 

For the few species of lice in which the factor has been studied, the optimum 
temperature appears, as might be expected, to be approximately that of the 
surface of the body of their normal host ; the plumage or fur of the host is an 
effective safeguard against large fluctuations of temperature, so that normally 
their environment is very constant in this respect. Lyonet, who died in 1789, 
used the positive tropism of lice to temperatures approximating that of the host 
as a means of collecting them (Lyonet, 1). 261). 

Exposure to temperature only four or five degrees centigrade above the host's 
iiormal body temperature may result in death within a few hours, and in 
Pedict12u.s 7~urnanu.s temperatures less than 20" C. above the normal temperature 
of the host will cause death of the lice witliinan hour (Buxton, 1940a, p. 373) ; 
if kept at  such temperatures, eggs of lice fail to hatch. Furthermore, it is 
probable that lice which have been exposed to high temperatures and have 
survived tlie experience may be too much affected to be able to breed, as 
Buxtvii (1940 b )  has shown to be the case in Pediculus Iu.wnanzrs. Great cautioii 
is always necessary in drawing parallels between different groups of animals, 
but the fiict that in a few observations on such a distantly related arthropod 
as a tick (Omithodoros mwbata) I fouiid that eggs laid by females which had 
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survived high temperatures iiiviu-i&lj failed to hiitch suggests t l t d  Uustoi i  s 
ol)servatioii rnay apply to dl lice Uuxtori (I!G!+) 1)oiiits out th,it in the trol)ich 
~ ( 1  sul,tropics the tcmpcrature of tlic surf<icc of bare eIiith I5 ofteii h ) w  t I i ( n  

thermal tleittli-pint of 1ic.e. He also notes (1!)20, 1 ) .  174) tlL<tt in the (11.)- Iiot 
suniniers of the Persian plateau lim appcdr to survive with difficult) ‘iii(1 t c i  

tmcd very slowly ”. hiattlijssc (1944) found that tlie iiorrml skiii-trriil)er,iturc,s 
of cattle during the surnrner iii the Vnitctl States are too Iiigli to  permit o f  tlic 
niuinteiiance of a 1)opulatioii of L)uM&w~ liorL5, riiid iu direct suitlight ni<t> ev(*ii 
reach a, point lethal to tlie lice. 111 tlicsc coiiditioiis the ~ ~ i i ~ c - ~ ) o ~ ~ i i l i t f ~ o i i ~  tLi  o j i  
to i~ rninirnum aiicl perhaps survive by inigratiiig to the mxe shelteretl situdtioii~ 
on the host. as Brinck (1!kt8 0,  pi). 142, 1q3) finds to bc the cdsc nith horie-hc 
iii Sweden. 

Temperatures below the optiitiurii are less yuickl? lethal, diid lice die <LOJC 
to  survive long periods at  tc~nperatures coiisideraM> I~elow t h t  of t h t ~  host if 

they arc ’. \r,~rnied iq) ant1 fed tlail> ’’ (Buxtoii, l!U!j. 1) 34). ~ ~ ~ d ~ l f ( J ~ ( ~ - ~ ~ ~ l l ~ O l l  

(1941, pp. 358-JJ!j) kept unfed s1)ecinieiis of Hu(/)nutojimu.j / u t ! g s t o  n r r ~  <it 20 
and W”::, relative humidity, and found that ahout one-tliirtl of tlicrri ~ c r c  <iblc 
to resume normal life after fort) -eight hours, tliitt no idtilts uid o i i l ~  i i  w r ?  
fcv it~-niphs could do so after sevcnt>-two hours, aiid that ~ i o i w  of the IICT 
tested for ninety-six hours were able to rebuiiie life on tlie host. He i d w  f o i i i i ( 1  

( I  c.. 11. 341) that eggs of all the cattle-lice are uiiable to Iiatcli <it teriiper,rtirrci 
rnucli Gelox tlittt  of the Iiost, m t l  that exposure to titc tcrri1)eratrirc of ;I ( ( I V  ~ 

stall for twenty-one clays w a s  fatal to all cggs. even wlieii ~ ~ i b s c ~ 4 1 1 ~ ~ 1 i t I j  1)Ietrc(! 
in favourable coiiditioiis. He obtaiiied indic,itions that at ternl)er,ttures l ( i u  

than 20“ C the period necessary to  eiihure death of the 11c.e is slioiter, n r i t l  ( (  

has beeiiiisetlfordestroqing Pedrcldtts hnui i&5.  Leeson (l$tl,]) 4!() fount[ t h t t  
there is no marked difference betweeii the survival periods of urifecl iiyiiij)lih 
and those of unfed adults of Ptdz‘cdus h. hummii.s when exposed to  tlie S ~ I I I C ‘  

t emperatures. 
It was formerly thought impossible to keep lice alive for more tliiLii a few 

days off the host, bu t  attention to the temper~Lture-faetc)r has shoc\~ii tli:Lt tliis 
view is erroneous. Oudemaris (1912 U ,  p 21 9) end Barber (1921) licpt sevcr,il 
species of Mallophaga alive for weeks in artificial conditions. aiicl Wilson ( I !G4) 
and Mattliysse (1944) reared other species from egg to ttdiilt arid o h i n t d  <i 

second generation ; suitable food was provided. Suckiiig lice (‘u <ilso I)c hq)t 
alive for long periods at suitable temperatures if the) are givcii freqiieiit opl)or- 
tunites of obtaining the blood of their host. 

Slight changes in temperature, such as arc produced by pyrexia iii tlic 1105t 
or by the first stages of the gradual cooling of the host’s bod>* after (or just 
before) death, are apt  to produce a certaiii Iiveliness ” m m i g  tlic loiisci- 
population, the lice obviously becoming uncomfortable ant1 tencling to wantle~ 
about as if to escape the discomfort. Eichler, for iiistance ( 1940 d )  reeortls thl i  
just  before the death of a dog great numbers of Triciloductr 5 cciw 
the tips of its hairs, causing it to  appear as if spriitklcct with lice. FurtIier 
co3ling results in a state of akinesis, in which the louse will remain motionles9 
until death if its instinctive responses are satisfied by it being able to cling t o  
the skin, hair or feathers of its normal host (Buxton, 1939, p. 30, and innumeral)lc 
observations on bird-lice). 

Eichler (1936, p. 474) and Wikoii (1937) have put forward tlie iiiteresting 
suggestion that absence of lice on bats may be connected with tlie lowering oi 
their body-temperature during hibernation, and Wilson distinguishes bet W ~ C I L  

true hibernation, accompanied by a definite clrop iii the temper,Ltiirc of the 
animal, and mere ‘. denning-up ” for the winter witli no drop in tcniperaturc. 
But he gives the woodchucks (genus LVurrnotu) as a tlefiriite example of true 
hibernation “ with greatly lowered body temperature ”, ~ i c l  I~ases his suggestion 
largely 011 the supposed fact that “ no lice, sucking or biting, have ever been 
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tc1)ortecl from ii \r.ootlcli tick ", Sot only are lice known froni woodchucks, h i t  
the occurrence of some of' them on these hosts in riaturd coiiditions is f i i l l~ .  
confirmed (see 1). 46 1) .  Jloreovcr, b a t s  in the tropics, which do not uidcrgo 
Iiit)ermtion, are as free from lice as a r t  the bats of ternperate regions. I t  ilia!. 
well be t h a t  the clrop in temperature acconipanying true Iiibernatioii lias heen 
one of the factors which have resultecL in certain yroul)s of rnannrnals heing frec. 
froni lice, but it certainly will not accouiit for more t h a n  ii few of tlic instances 
of this 1)heiionit.iiori. 

(4) li ,L'OI,OC:lCAL SJCHEY 

Tn the case of tlic I)irtl-infesting ?ulallophay;t the fact that clifierent gi-oiq)s 
of tlicsc lice C J C C V I ~ ) ~  tlifferent ecological iiiahes on tlre 1 lost is ix niattei~ of evcrytla?- 
chservixtioii, certain genera occurring iiiainly or exclusivelj- on tlic head, on t hv 
wings, or on the bod\-. In the case of the n i ~ t m m a l - ~ l a l l o ~ ~ h a ~ ~  we have 110 

direct evidence of such a tlift'erentiation, i ~ n d  the occ'urrcncc: of more than onc 
species of chewing lice o i i  the sanic rnaniniali~ii host-species is very rare in most 
groups of hosts, though multiple infestations with Mallophaga itre normal 
among the hyraxes antl certain groups of rotlents, antl not infrequent in tlic 
\'ivcrritlae, while there are a very few instances of this phenomenon in the 
hstcl i t lac ,  Cervidae and Bovidae. There is no evidence that the niin~oroi~s 
genera. antl species to he found on the hyraxes show any preference for differcut 
parts of the body, though it secnis reasonable to  assume this as a I)robiit)ilit>~. 
Kichler (!%+!I c,  1). 210) p-otluces evidence that Trimnnopon antl Cli, i c r h  on tlic 
guinea-pig utilize diKererit areas of the host's body for oviposition. 

In the Anoplura the best-authenticated instance of preference for certain 
ecological niches is furnished by the lice of marl : Phthi,us p d k  is rarely found 
on the head, Pediculus h?cmnnus hurnanus is very largely confined to  the parts 
covered by clothing (and is uncommon iimong people who do not wear clot'hes), 
while P. h. capitis is largely confined t o  the head ; these conclusions are not 
affected by the tlisputed status of the two forms of P. h?Lrnams, because at the 
very lea.st they must beregardedasincipient subspecies. Anotherdefiniteinstance 
of this phenomenon is that of Linognathus ovillus and L. pedalis on the sheep 
(see p. 534). In  most other instances there is no direct evidence on the point, 
but, it  seems t o  me to be very suggestive that,  in the great majority of cases in 
which two or more species of one genus occur on a single host, one of the principid 
tliffercnces between the species is the degree of elongation of the head, since this 
suggests a difference in feeding-habits. The differentiation in head-shape is 
very clearly shown among the lice of antelopes, on which it is normal for two 
species of Linognathus to occur, one belonging to  the long-headed tibialis-group 
and the other to the short-headed pithodes-group. Similarly, hyraxes normally 
1)ossess a long-headed and a short-headed species of Prolinognathw., and the same 
phenomenon is exhibited by the three species of Microthoracius found on South 
American Camelidae. The short type of head is normally accompanied by a 
short body, as in the case of Phthirus pubis, which shows this condition in an 
extreme form. It can hardly be doubted that this difference in head-shape has 
followed some change in ecology, of which it is presumably the result. 

A curious extension of the principle of the occupation of ecological niches 
is that in certain lice it would appear that  different areas of the host's body are 
sometimes used for diflerent purposes. Crauford-Benson ( I  941, pp. 346-350) 
showed that populations of both Haematopinus eurysternus (Anoplura) and Darria- 
linia (Bovicola) bovis (Ischnocera) are differentiated into breeding colonies and 
iiyniphal clusters ; these show a considerable degree of localization to different 
areas of the hody, which are not the same at different seasons. The differ- 
entiat,ion is more complete in the Haematopinus than in the Damalinia, in which 
the nymphal clusters are accompanied by many adults. His observations 
suggest that  in t,lie Darndinin there is a higher proportion of males in new breed- 
ing-areas than in old ones arid a d d l  smaller proportion in nymphal areas, but 



.) '3 Front. legs , . . .  . . -. 
Hirid legs . . .  . . 52 
Head and neck . . . . 144 
Shonlders arid fore-body , . 242 
Mid-body . . . .  .. "9 
Hiimp ant1 Iiintl-hotly . . 44 

Total. 534 

In tlie first observation an apparent wrrelat ioii \I a s  notctl bet u w i i  1)cwciit:ig.c. 
of males and size of nymphs, the nymphs in the two lots of hair with cxc*cljtioiiitll~ 
low male percentage being all small, whereas in the remaining lots thc, ~iynq)lrs 
were of all sizes and included many in the last stage. In the second o h s e ~ ~ i ~ t i o t i  
this correlation did not appear, all the lots including large nymphs 
small ones, but there were no lots with such low male percentages as in t lw f irst 
and third lots in the first observation, the reason probaltly k i n g  thiLt rtiy ;trvm 
were too large. so that each of them included several colonies of lkc.  The 
apparent relative absence of males where all the nymphs are small needs ( ~ 1 1 -  

firmation, but suggests the possibility that fertilized females are not attractive 
to males and that these latter congregate in areas where last-stage nyriiphh a t  c 
giving rise to adults and virgin females are therefore available. Be that ils i t  
mag, the fact that  the sex-ratios are very different in tlifferent parts of tlrc 
host's body emerges very clearly from the two observations and has an important 
bearing on collecting technique, for it denionstrates that  figures intended to 
show the proportions of the sexes of n louse niay be completely misleading 
unless the whole body of the liost has been examined. Another point which 
stands out dearly is the great concentration of population of D. chorluyi in the 
shoulder-area, while (in view of the smaller area involved) the head ant1 nech 
must also be considered a concentration-area. In  view of Crauforct-Beristni'h 
observations of seasonal changes, it may be as well to record thltt tlie two 
specimens of Alceluphuhus were shot (in Ug,zndaj in September, thouglr it is not 
very probable that any marked seasonal differences in the areah of loiisc- 
concentration occur in Uganda, where differences between thc seasons LLI'C 

rel~tivelysmall. Spencer (1939) states that  in wild deer the back is the p r i n q ~ a l  
site for parasites (thoiigh there is sonre variation according to the tinw of ~ ( v I I . )  
and that it is on the back that lice la! tlleii eggs. 

wdl 
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( 5 )  LoL~~E-POPULATIOSS OF ItO5’I’-ISUIVIUUALh. 

Licc may occur in enornious nitnibers on a host-iiidiviclual, tliorigli this is 
ilot tlie rule. Hitxton antl his c*olLaborators have 1)ubIished many oLservations 
011 the popidations of PPdZcdi/.s /i,rrt/unus to be found on man, and lie rccvrds 
( 1  939, 11. 47) one case of the occurrence of more than 5800 lice on a single host- 
individual, while Nuttall (1917 c, 1 ) .  86) quotes a record of 10428 lice on a single 
shirt, and Eichler (1940d, 1) .  211.5) one of 16822 on it shirt ant1 an estimated 
2.3 to 30000 on the man’s whole clothing. There are old records of what ma? 
have been even heavier infestations of man : Ikriny ( I  842. 1). 17) mentions 21 

friend of his on whom lice swarmed to such a degrcc that .‘ you might haw 
.actually scooped then out with a teaspoori ”, a i d  MacArthiir (I!kD,  1) 488) 
recordb of Thomas ii Becket that the innumerahle vermin which had infested 
the dead prelate were stimulated to such activity by the cold, that his hair- 
clotli garment, in the words of a chronicler, “ boilctl over with them like water 
iii a simmering cauldron ”, a n d  thc onlookers burst into altcrnatc fits of wccI)irig 
antl laughter, between the sorrvw of having lost such a head, and the JOY of 
having found such a saint ”. Taking into (eonsideration the relative size of tlic 
hosts and the parasites, Eichler’s record ( [ !Mod.  1 ) .  216) of about 6000 spc(3inicvib 
of’ 1’olypla.r on a rat is cqaa11y notcworthq. 

Turning to  the ischnoccrous Mallophagx, I Iiavc niysclf obtained 1514 
sliecimeris of FeZicolcL sitbrontrutirs from a mongoose i d  4070 intlivithials of tlic 
same species from a civet, in both Cases by the hrushing technique (Hol)kins, 
I941 b,  1). 38) .  I have also vollectcd 1758 adults of IIumwl.znia adf i ioh from a11 

individual Adrnola kob by the dissolving technique, and consider that R Corint 
of the nymphs would have brought this figure up to  at  least 3000. 15ichler 
(1936, p. 4‘7!j) found about 2.500 specimens of 7 ricliodscte.~ ~ n r l i s  on a badger. 
The same author (1940u, 1). 33; 1940c, p. 260) records more than 14000 syeci- 
mens of Trich0dectP.s caizis from a sick fox that had been artificially infested, and 
states that this population had bred up from an original 200 in 80 di~ys ; lie 
also (1940 d )  observed a dog with an estimated population of 20000 of the same 
species of louse. 

For the Aniblycera there are practically no recmds, but Wenieck (1942 d,  
1). 298) mentions that guinea-pigs are often infested by two or three thousand 
individuals of Cr‘liiicola porcelli. It has been shown in the case of I-’cdiculirs on 
man that, as might be expected, those populations in which the heaviest, louse- 
infestations of individuals occur are also those in which the highest proportions 
of individuals are infested (Buxton, 1939, 1). 47). 

Leaving out occasional counts of the lice obtained by searching and brushing 
(which are only a small fraction of the total population unless the work has been 
done with unusual thoroughness), there are hardly any published records of thc 
numbers of lice found on individual specimens of wild hosts. In  these circum- 
stances 1 would have liked to have published a table showing all counts done by 
myself of the louse-populations of individual wild mammals, but unfortunately 
this table proved to  be much too large for publication, so I have had to be 
content with publishing a small portion of i t  (Table 11) ; the full records are 
available to any serious student of the lice. My counts are almost certainly 
too low, because i t  is likely that a certain number of lice leave the skin before 
i t  reaches my hands, and that a few more are lost chwing the preparation of the 
hair for examination and the filtering out of the lice. Furthermore, a certain 
number of the lice eventually obtained doubtless escape notice among the debris, 
especiallywhen this is large in quantity. Among this mass of debris *,which may 

* This debris consists largely of vegetable matter (including fragments of leaves, smtsll 
burrs and other seeds), sand, fly-eggs and young maggots if the skin h a  been allowed to 
get fly-blown, and (if the skin has been stored for long) often dermestid beetle larvae and the 
cast skins and setae of these latter. Fragments of true hair do not occur if the material 
has been boiled for it sufficient time. 



Locality. 
€3 wambs, Uganda. 

. I 7  

0 3 ~- 
3 .  ., 
9 ,  ,, -. . Scven skiiia without Iwe. 

C'olobzts polykoinon ? t P I I m h i s .  
July 1943 Young 0 4 
,, ,, Youiig U I 

,, ,, Young - 
,, ,, Yoling u u 

Msr<.(i 1944 Poiing - ) 
,, ,, Young 0 21 
3, ., Yourns 0 9 
,, ,, You11g I )  IS  
,, ,, -2dult o s 
,, ,, Adtilt 0 4 
,, ), . i t Iu l t  0 15 
,, ,, Adult Four skins without 1ic.c. 

Octolier 1944 Yowig 1) > 
,, Young 0 3 
,, Young 0 1b 
,, Yoimg 1) ) 

,, Idiilt 0 ) 

,, icllllt 0 34 
,, Adult 0 8 
,, Adnlt Two skins withont 1ic.e. 

u > 

(nymphs present) 
0 

CARNIVORA. 
Felielis lybicn rzibidn. 

Kivu dist., Belgian Congo. .Ing. 1043 Adnlt 3 0 
,, , .Adult 8 0 
,. ,, -idult Many thoiisands 0 

I-\RTIODACTYLA. 
Adenotu kob thoimi. 

Litngo drst., Uganda March 1942 .-2didt 
,, ,, Adlllt 
,, ), Adult 
,, ,) .Adult  1 

,, ,, ,, *Adult  

93 
3 
7 

768 
0 

1 
3 

Rnplrirerus ccmpestris neniminn?. 
holtan Hamud, Kenya. Oct. 1943. Adult 44 8 
Nhinyanga, 'i'sngsnyiklt. July 1943 Adult 0 0 

Sept. 1943 Adult 34 2 0 

Scar Aberrorn, N. Rhodesia. Aug. 1943 .Idult 189 0 
Raphicerus 8 .  sharpei. 

Lango dist., Uganda. 

11 1, 

9, 

1 9  I ,  

14 
0 
0 
0 
4 
0 
0 
0 
0 
0 
0 
0 

166 
2G I 
53 
19 
45 
26 
17 
5 
3 
3 

14 
0 



clllllust conll)letely abseilt iii f~~vo1t r~ t l ) lc  ( e5, i t  IS  ens! to overlook very 
smit11 lice and especially the ~ ~ l . l i e l .  lLj.t111)11d~ itixges hclirve that  the 

introduced into the ('o~lllts of rL(liilt lice 1)) thehe favtors I S  quite small 
(probably under loo/,) allti t tlat the c.ouilts EpreSellt close a]q)roximatioiis to 
the total adult louse-populations of the living hosts. 

Less than 200 skins, belonging to a large number of yiecies, Iiave heen exam- 
iiietl by the dissolving technique, so that the number of skins of each sliecies 
w h  i c a h  has been dissolved is alwa) s small. Few general cleducxtions ( b a n  safely 
I)e drawn from such a small number of counts, hiit I wish to  draw attention to 
the enormous variations in lonse population fount1 within i~ single Iiost-sl)ecies, 
eve11 when the skins were all collec.tecl in the sanie district and a t  tlie tianie time 
of year. 
Another point which seems hy of mentioii is the lightness of t  he infestationr 
of wild cercopithecoid mon , whicli is cwifirmctl by cxamiiuttioii of sniiiller 
numbers of two other species. This is i n  striking contrast with the fact t h t  
captive monkeys of this group, are often heavily infested, bnt agrees perfectly 
with the observations made by Dunn (Ferris, 1920-1933, 1). 598) on ryhoitl 
monkeys and with Wernecak's note that his single record of many lice o i l  a wlltl 
mcrnher of this latter group w a s  very exceptional (\Verne&, 1937 d ,  p. 162). 
Evidcntlj captivity favours the occurrence of sucking lice on monkcyq, mid it  

possible reason for this phenomenon is mentioned on I). 430. 
Although I have dissohed less than 200 skins, 1 have csamirietl a t  least 

2000 wild Afrivan mammals by this ant1 other methods, so certain generali- 
zations are probably permissible in spite of the fact that  most of the specimens 
were examined by brushing. The Rotlentia normally have rather light infest a- 
tions, both as regards number of louse individuals and tlie 1)roi)ortioii of hosts 
infested ; an infestation of about twenty adult lice is 1ieav-j for most rodents. 
Among the Carnivora I have exanlined very few Canidae, and these were mostly 
louse-free, though heavy infestations ma? occur. The Viverriche ;we cwinnionlj, 
heavily infested, the heaviest infestations occurring in those species wliicli have 
long and somewhat coarse coats. The rather few I'vhstelitlae 1 have examiiied 
almost all belong to  the Mustelinae ; PoPcilogale and Icton,yyl. are Rlmost 
invariably infested, but theinfestatioris arenot veryheavy, while the few-lfpllitiorg 
examined were mostly louse-free ; only one otter-skin has been dissolved, and 
otters possess coats of such a nature that searching or brushing are particaIarlp 
unproductive methods. Among the Felidae, Fplis Zybicn is generally infested, 
and there is enormous variation in the heaviness of the infestations ; the larger 
Felidae (of which only half a dozen have been dissolved) have always 1)roved to 
be without lice. In  the I'ngulata, too, there is an apparent correlation hetweeii 
size of host (or some factor associated with size) and louse-infestations. In  niy 
experience small ungulates are usually heavily infested, whereas the large 
species are often either louse-free or only lightly infested, though there is rnucll 
v;iri:,tion which appears to be partly specific. The suggestion th:tt size is 
irriportant finds somesupport in the fapt that  the hyraxes, which are the smnjjest 
Ilngulates I have examined, are among the lousiest of mammals, louse-free 
individuals being very- uncommon and considerable numbers of lice tjeing 
obtainable by brushing from almost every individual. In  other groups I have 
examined too few individuals to  be able to  generalize except in the case of the 
monkeys, whose light infestations have already been mentioned. 

On the question whether young mammals are more susceptible t o  l o ~ ~ s e -  
infestations than are adults of the same species there is little definite evidence, 
2nd this is not wholly conclusive. Of eight skins of young iiidivitluals of 
~'rageluphus scriptus bor which I examined by the dissolving technique, folir 
were not infested with Ischnocera (Damalinia alznpctrns) and the rest t)ore an 
average of twelve specimens, while of eight adult skins fonr were not jnfestetl 
and the average poplation of the rest was ninety-five lice. H u t  this ;~p~):~ly>nt 
difference is iLImost certlLirilynot significant, because it is almost wholly accoullted 

Hnt  

This is very well s h o ~ n  bj- seveid of tlie species inclntletl 1 1 1  T&le I1 



for bj- one csceptioiially heavily infwtctl skin. tlic ;ivwiigc ~~optilittioii O I I  ih (*  
rest of the a t l u l t ~  skins being only five 1ic. t . .  ( " I . ~ I U ~ O ~ ~ C ~ - U C I I S O I ~  (1!)41. 11. ri.54) 
c.onsidcrs that  calves are ])rohiiMy nioi'e snsc~el)til)le than olt1r.1. c,iittlc to t lr iw of' 
1 lie cattle lice (hr , rd i?%ia  boais, LinOfJtlUrfh U.5 / ' i t / ( l i  i L I l ( 1  ~ ~ O ~ P ) l O ] J O / f ~ . S  r n p i l / n / / t . s ) .  
I)ut less so to Har,rrcatopi.nus w r y  u s  ; he is inc.linetl to a t t r ih i t r  tlw Iiiglr 
infestations of calves to  the fi1c.t th eyare tlormiilly kept intiooix 1litziii;iiii 
( I !f 12) otwrves that old intlivicluil~ls of tlic Incli:in buffalo are litrgel>, Iiiiirlws 
i~n(1 h a w  few live (Hacmntopincts f n h r r r t t l r t f ~ t s )  ; he consitiers. ])rot)ahl>~ c ~ o r t ~ ~ i  I > , +  
that these two ohservations are carise itntl efiect. 1 1 1  vicw- of' tlir I ) i i t i ( ' i t > .  of' 
ohscrvittions on wild Artiodartyla I citii only rec:or.tl a ~ c ~ I ~ c ~ ~ ~ L I  i rnl)rwsiori that  
young animals appear to be more II('iLvily infcstctl tliaii iitlrilts : t l i t. .Iloint 
ohvionsly requires further investiga,tion. in the ( ' R s ~  of cwt;tin Priniiitcbs. 
however, there seems t'o be good evitlenre that yoiii~g illcli\.ithds are m o t ~  
susceptible to infest.tilions of h o p l n r a  than are adults. Hiixtoii (1!)41 u .  1).  l!J4) 
finds evidence to  sripport ;L suggestion tIint rnim's imistixnce to  iiifvsht iori wit I i  

tlic lieid-louse inc.reiLses as the host grows olcler, and 1 hit\--e similar cvicl(.irr.c 
with regiirtl to ;i d a r r h i n e  monkey : twenty-five skins of ('obo///ts polylko,r,r,.x 
~ ( d v n s i s ,  i i l l  from thc Hwaniba portion of the Semliki Poiwt  in ITgan(la, v ~ r ( s  
roiighly sorted into .' a1pren t ly  atliilt ' '  iinql ' .  obviously young .'. itntl then 
cxaniineti by the dissolving tec.hniqiic (Tnhlc I I )  : t tie thirteeii yowig skins 
(five obtainetl in .July 1045, four in Mitrctl 1!144, itlid f011r in Oc.tol)er 1!)44) wvix, 
;LII infestetl with Pedicivms p i c t n s ,  w1irre;ts of the tu,elve c.lassetl ~ L S  iitlults 
(sevrti March 1944 and  five Octoher 1944) only six were infested. This reliitivr. 
immunity to  louse-infestations on the  part of adult animals is 1)rok)ably ;t vcr?' 
general phenomenon, for I have oft'en observed young hit f u l l j r  fledged hircls to 
he much more heavily infested with Mallophttga than frilly iithllt s1)winiens of 
the same species obtained at the same bime and  place. 

Crauford-Benson (1941, pp. 350-358) examines a niiniher of other ftictors 
which might influence the  size of pup1nt.ions of cattle-lice, ~ n t l  shows that tlic. 
ctensity of the  host's coat. (perhaps as influencing t.ernperatrire or light-intensit-\-) 
is of importance. Some of tlhe other factors which tie considers are shown t o  
have no obvious influence, and  ot'hers are uiilike1~- to  affect lice on wild hosts, 
hiit, he states (p. 257)  that '' animals in poor health, iisually as :t wsrilt of feeding 
on poor quality food, are more snsceptible to  live infcstatjons than ;inimals iii 
good health ". This agrees with the ohservhons  of many ot'her writers, who 
state tha t  sick animals are commonly much more Iieavily infested with both 
Mallophaga and Anoplura than are those in good health. Spencw (I !Gti N ,  
11. 356) notes tha t  in British Columbia stunted isla'nd-forms of deer, a,nd sic.kly 
individuals from other areas, are appttrently more heavily infested with ~)ar;isitcs 
than large and  hed thy  indivitluals, bnt his remarks do not applj- solelj- to  1ic.e : 
he considers that' parasites are more nhundant on mammals in earl?- s1)ring th:m 
at other times, and attributes this to wea,kening of the host by sevr:re \vintcbr 
contiit ions, Eichler ( 1  942 a)  records many instances ofi sick miimmiLls i x t i t l  t)ir.cLs 
with at)normally heavy louse-infestations, and considers that, the lowercd r( 
t;mce of t.he host is the  usual came of th i s  phenonicnon. And 'I'hom1)sorr 
(1%36a, p. 36) also draws attent.ion to t h  fitc't. that  BJallophtip rnsy i ~ t?  rriorcb 
abundant on sickly birds than  on healthy mcml)ers of the same species. Iri the 
case of birds it has heen suggested that the  r e ~ s o n  is tlie inahilitg of n sick hirti 
t o  t,ake the usnal measures t o  rid itself of parasites, hiit the l)lienomenon is too 
general for this suggestion t o  be a complete ex$u"ion, and  I agree u.it,li 
EichIer in considering lowered resistance to  be tlie lrincipal fttctor. \YiItL 
mammals in obvioiisly poor health are very rarely seen except tlnring cpizootics 
c ~ f  such diseases as rinderpest, hut it' would he of much int>erest to mmparc the 
louse-populations of sick and  healthy animals and also to  compare the louse- 
infestations of tropical species during the  wet season with those at the end of 
the dry mLson, when the  grass in some areas is very dry ant1 1 m h k J I ~  v ~ r y  
lacking in nutritive qndit,ies, 



sl)ec*ies for w l i i ~ l i  recwrtls of :Lt 
are incliitlrtl. 

.I\XOFl,rjRA. 

Species. Malrs. 
Hneniatopinus eiqsternirs, a . . - 
Haematopinirs s i i i ~ ,  h . . . .  
Linognat/lus brecicornis . . Xj 

.>I )  Lir, ogizuthur f nlr renkolz i . . - I  

Linognntfrirs sp. (from Cnzrtlrr 
tltrvrnnonii). . . . .  . . 26 

Pedicinits pictir,s . . . . . . 84 
Prdiculrrs / I .  f u i t i i n ~ a i t , s ,  r . .  177 
Pedicirltrs 11. cnpitis. r . . . . 4316 
Phtlrirics puhin. tl . .  . . 88 

- 

Male 

20 
20 

118 1.74 23 
38 f; 7 23 

48 54 34 
5 8  162 30 

100 370 47 
4116 8432 .%I 

144 232 3 X 

Frmalcq. Total. percentage. 
- - 
- - 

AYBLYCERA. 
Heterocloms .syiii?~p-r, c . . .. 114 1.51 263 43 

ISCHNOCERA. 
Dundinin ridenota ' , . . . 749 1048 
Ilanialinia anaericc~nn. f . . . . 0 I50 
Danialinin a,nnectrns . . . .  57 0 3 
Daittnlinin bo&, R. . . . .  
Dainulinia chorlqi . . . . 640 769 
Daiiaalinia coiiectens . . . . 53 li 4 
Damdinin equi, g . .  . . 4 >I000 
Danialiniu lineatu . . . .  126 141 
Duinalinin longicornis, h . . 0 452 
Danialiniu ocellatn . . . . 25 62 
Dumalinia, sp. nov. nrar ocellnta 43 56 
Daiimlinia onrebiae . . . .  166 219 
Dainaliniu parkeri . . . . 3n 43 
Dainulinia rediineae . . . .  57 67 
Dainulinia spinifer . . . .  138 "4 
Damolinia victoriae . . . .  232 381 
Dasyonyx hopkinni . . . . 33 37 
Dasyonyx transvanlensis . . 27 50 
Dasyonyx validus ugnndensis . . 29 33 

- - 

Felicola acutirostris . . . . 34 3 5 
Felicola ro.stratzrs .. . .  1261 1568 
Procavicola bedfordi dissii?iilin . . 169 169 
Procavicola Iindjieldi . . . .  41 .,2 
Procavicola thorntoni . . . . 24 46 
Procaaiphi1u.r serraticiis .. 58 106 
Trichodecten ovalis . . . . 47 46 

-. 

1797 
1 S O  
I20 

1409 
117 

267 
452 

87 
99 

383 
82 

114 
3,52 
593 

70 
77 
62 
69 

2829 
33X 
93 
70 

164 
93 

- 

< - 

42 
0 

48 
4 

45 
4.i 
0 4  
45 
0 

29 
43 
42 
48 
30 
39 
36 
47 
35 
47 
49 
45 
50 
44 
3 4 
3 5 
.> 0 

n. 

b . 

d. 
C. 

e .  
f. 
n. 

A S  

Craufurd-Benson, 1941. 
comprised 26 males and 35 female.., (male perrentage 43). 
Alessandrini, 1919. 
Buxton, 1941 b. 
Nuttall, 1918. 
Includes Plomley, 1940. 
Jellison, 1935. 
Werneck, 1914 h and zn htt .  ; Dr. C. F. IV. Muesebcrk of the U.8. Burran of 
Entomology, z n  lzt t .  

He records that bred sperimens of H .  eurysternuu 

Thi5 male percentage 19 probably m w h  too high. 

mentioned before (p. 407), the compositions of different colonies of lice 
on a single host-individual may vary very greatly, and for this reason I have 
rejected from the table all records (including many of my own) which probably 
30 not represent a fair sample of the loiise-popii1;ttion. 1 have made exceptions 



in fa,vour of Biixtoii's recoi-cts of I'c.tlir//I,crs / I / I / / / / ~ / / / / . Y  i i i i t t  Stit tiill's i.c,c.cii.(ls of' 
hecarisc these foi.ms iii'o siificicwt Iy Ioc.iilizctl for i i ~ c b ~ < '  t ~ s i i n i i i i i i f  ioii 

r s;tmples of them (tliougli \vc (lo not lalow if o i i c  sc's is inorc r i v c i i  
t o  wandering than the other) iLlitI ill fiivoui. of recaortls C J ~ '  /ho, / i i l i / / iu  u m P / , i c u / / u  . 
D. Zongicornis, D. bovix and D. c q n i  because these illustrate : 
point which is not shown to tlie same degree bj- ;my other 
lJnless stated ot,herwise, all tlie records shown in tlie ta1)lcx me my ou  11. 

Unfortunately I had to  refrain from rnaking counts of sontr: very I I ~ ; L V J -  irifbstii- 

tions for lack of time. 
The general rule in all groups of lice for wliicli figures a i ~  ;ivaiIal)le is t h i ,  

females slightly or considerably exceed males in iiiiniber in iiatinxl ] i~])uhtions.  
This applies to many genera of t,he Aniblycertt (for wliic:l) I hnvr hartlly mi>- 
accurate figures), to  Hae?natomyzus elephantis, and to mnny ,genera of Anol)lii I.:\ 
antl lschnocera additional to  those represented in tlie tal)le. I (lo not know 01' 
any instance of a considerable norma,l excess of males,* iiiid (sinvc tlw ~) iwet iw ( J f  
too many males is inimical to the females) it is i r  )hal)le that sii(.Ji ( w w s  wil I 
0 ~ ~ 1 1 1 '  in adequate samples, h t )  the f<:rnde ex 
extreme known instances of this plienoniciloiL 
lwyicorwis, (AwrrL ydo0oc.u.q sckr i t  11s :L ti (1 I)Um ulittia ey (1 i, 
tlie male is unknown, while in 1). eyti1, altJio11g11 the I (  
of' the horse, the malt, was only tliscove 1 in 1941 (Piaget's s~l11)osetl i t ~ i t l ~ ' ~  (:[' 
I,. eyui  art nymphs) ; the male of this , c+s is Iittrclly srnaller than tl ie fc:rnali~ 
and therefore not likely t o  t)c easily ovcriooketf. I n  such irist:iiic:es sitspicioii 
tliat parthenogenesis must hc normiti is inevitable, and it, has itow b J w l 1  slici\vii 
(Matthysse, 1944) that  this is true in the oasc of Ihrnalii~ia Covis. 

C h a t  differences in the proportions of the sexes are by no means cwnf irictl 
to tlist,antly related groups of species. Ijarrtali,nicr ocellatu is so closely relatecl 
t,o 11. equi that they were long thought to  he t h e  same, yet in the former. sj)wies 
and a very closely related new species (also from :I, zebra) males vomprisc. i ! ! j ; { l  
:jnd 4:3"/, of tlie population in fairly atlequ:ttc saml'les, as against a, malc 1iro1ior- 
tion much under 1% in populations of I). equi.  Similarly, in most s1)wic.s of 
Georrydoecus males are quit,e uomriion, hit in a k,at,cli of al)oiit threc hiintlrctl 
adults arid many hundred nymphs of G'. .scZrrit,u.s sent to r n c  unsorted 1))- tlic 
American Museum of Natural History this was far from hi r ig  thtr P ~ S C ,  not :I 

single male being found. 
Buxton (1941 e)  discusses the cnornioirs tlifferenccs in the sex-rztio nf' 

populations of Pediciilua humanzts cup from tliffercnt indivitlu:LI c:rol)s ( ~ t '  
hair, antl shows that, when the total number of lice is low, unisexual irifitstations 
are common. It is to  be assumed that purely male populations arc  ~ i t h r r  
infestations which are very new (and tlovmctl to annihilation if not rcinforcwl 
hy females) or those in which nymphs have not jret n rise to fem:Lles. ' l ' l i ( .  
only definit,e correlation which he has been able to ( er in this conr1c:c.t iOl l  is 
one Ijctween irnusiially dense infcstations an(1 R hi oj)ortiori of n i : i I (~  1 i c . c .  : 
he considers (Buxton, 1!141 c,p. 231) t h i ~ t  this - he t h e  to injury to t l i c  ik~ti\;ili~s 
by the males when opportunit,ies for encoil iJet,\Ve<'ll t he S c x V S  n l l t l  l '(lllS<'- 

quent attempts (successful or otherwise) t o  
It is probable that instances of :L small excess offeninlesiii natuml po1)iiIat ions 

are brought ahout by the male being shorter-lived, hut tliis f i ~ t b r  is ccrt:iiiil~~ 
insufficient to account for such cases its those of Ijowtaliniix ciiirwic.rrtrci, 11. I )  
and D. equi. The occurence of unisexual families is already known in tlic ( 

of Pedieulus huma~z7r.~ ( H i d e ,  1919 ; Buxton, 1039, 1). 35 and fig. I ! ) ) ,  ;t,n 
seems nearly certain that these instances of an enormous excess of femtilw OVPI'  

ma,les must be brought about by the vast majorit.5- of familics rorwisting solt.1~~ 
of females. Matthysse (1944) notes that males of n. b 0 7 i s ;  always raw, '' ;iw 
most numerous in rapidly increasing poplations ". 

* KQler (1940, p. 48) gives the proportion of males to fcmalcs in 2'richodectc.q 1neli.9 aq 
1.4 : 1 (=68% males), hut does not say on how miiny spwimens thmc proportions w c '  I E L W I .  
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J3ecause vely little tirue llss bee11 avitiI;thle t o  me for work 011 lire, Illy coUlltS 
of nymphal IiOpulations are few, and I II:IVC felt obliged to  reduce the number 
,<..till f'urbther hy rejecting those sl'eries in n.hicah the total fj#ures ii,re very sninll, 
;Lild also t,]lose col,nts in whicli the snmunt of dellris WLS so large that i t  is 
~)ra<;t,ic,zlly certain that, tiic colrrlts of nymplis are niurli too low. I havc (LISO 

T A B I , ~  IT'. -l<;iiios of' ;ithilts to iiym])trs iii tmtlIrtL1 1 I O I ) I I I i L l  iotis 
of miLm mal- Lice. 

.I NUYLIJ RA. 

Spwics. Xdults. Xyrnph<. . \ t l i i l k  : 11vnil111<. 
Ilnewutopi~nus L i { relielli . . 32 71 I : 2.2 
1'Pdicu~~uus /t?tmc?,nu.s CrApit is . ,  :L 4845 141 97 1 : 3 . 3  

Damoliniu adenota . . . . 103 213 I : 2.1 
Danmliniu (iwibecteii.v , . 120 31 x 1 : 2.7 
Uuniulinirc conecleu.s . . 103 124 I : 1.2 
f)arnaliizia spinifer , . 348 75 I 1 : 2.2 
Uan,ali&tr .L..ictor.irrt, . . 593 Y40 I : I.fi 
Felicola roslrutlcs . . . . 2451; 3136 I : t . : j  

ISCHNOCRRA. 

, i .  I3rl\ton, 1!)4 10 .  

rejected c.outits i l l  w l r i i : l i  t l i t ,  t l i i k t & ; & l  \V;LS tlerivetl f ' t w r t  t1t.y skirrs :~n(l  W:IS ilot 
tiwitetl wit11 c:iiirst i c .  potiLsIi prior t o  exwiiitatio1t, kie~citiisr iit siic.11 init,teri;iL iiiiitiy 
o f '  t h~ slrrivc~lleci-iip 11ynlphs iL1.e so iiic.onsE)ic:uoiis tllitt they i i t t  alriiost (:ert,tLiit 
1 o Iie overlooked. Even wit , l t  these exceptions the counts of'nyniplis ('I'ahlt? IV)  

pot,abl~ i L  good tleal too IOW i i l  some inst>anc:es, I r i i i t  1 t r t  ~ i ~ r I i ~ ) l i - i i o ~ i i i l ~ ~ t i o i r  

appears normallv to l ~ t .  very roiiglil~ twice the population of idults. 

( 7 )  EFFBCT ON THE HOST. 

The direct effwt of the presence of Mallophags is very small tinless they arc 
in large numhers, hit if this latter be tjhe case they may (mifie considernth 
irritation in t,heir i)eregrinations of t,he host '8 body. Most> of our inforjnntiori 
i r i  this connechion refers to birds, though serious irritation is recorded as being 
c:ic.usetl to certain domestic mammals, including horses, sheep arid c:attlt.. i t  
I ~ i s  been suggested with a great degree of probahility that birds take (lust-kiatlis 
t ( 1  rid themselves of' Mnllophaga, arid this suggestion is supported hy the fact- 
t Iiat the iinhit of taking such k)atlrs q)pears to  be commonest among certain of' 
t I r e  most IieiLvily-infested groups of birds, though it  must he admitted that thc 
hii l ) i t  is apparently absent in some heavily infested groups. Eichler (19% a. 
!)I). 299-302) has discussed tjhe possibility that the extraordinary habits of' 
cwtain hirds of picking up ant.s and placing them among their feathers [" active 
iiniing ") or of plaring themselves mibh ontst'retchecl wings on an ant-hill 
( "  passive antling ")> may serve to  kill t,heir Mallophaga by means of forniic: 
;wid, or eveti t o  permit (in the rase of passjv anting) of the ;mts seiziilg a11tl 
destroying these ec.trqi:iriisites ; in this cotme( ion i t  is jm4iaps Ripiificiint, that, 
passive :tirtiii.g has bee~i otiservcd chiefly :mong (TOWS, w1iic:li ibre mioiig tlie 
Lousiest. of' IJircls, t~nd wtive m t h g  among star1 iiigs, which are also usually veq, 
lousy : also that, (with one exception) no mammals whose diet consists largely 
of ants are known to be lonse-infested. At the same time i t  must, be pointed 
out that i t  is by 110 mealis certain t.liat t.he object of t,lie habit is t30 destroy lice ; 
McAt,ee (1938) and (If-iisliolm (l944), after reviewing all the records, are not 
convinred that, this is the case, and Col. Meinertzhagerl informs me that he does 
not find ant-eating species of woodpeckers less heavily infested than t-hose of 
their relatives which (lo not eat, ant.s. A form of passive anting lias been 
recorded in niitii (Suttall, 1917 c, 1). 184), soldiers placing their shirts on ant-hills 
to get rid of the lice, ttiicl 1)ehreiiil (1917) gives ail amusing ttccoirnt of a Frencli 
tramp using t lie smie nirthod. Heavily-infentad I r i i m n i i i . l s  sonitttitiies endeavouy 



t o  rid tlieinselves of N:i~llopli:igii I ) > -  tvliiiig. ant1 tlicre is evidence (1). 432) 
that in at least onc m s t ,  this is l ) i~ i , t i  sncwssful. Tlic fat+ that the dog mi 
which Eichler fourid an est'imatetl population of 20000 J1wllol)lia~g;t suffered 
from a defect, that  prevented effective scratching (Eichler, 1940d) is highly 
suggestive in this connection. The use by cert'aiii mammals of mud-baths. arid 
the habit, of rubbing themselves against trees, are also doubtless met hods 1 ) ) ~  
which some lice are eliminatetl, t h i g h  prohikily prirn;irily tlirectecl iLgiliilst 
other ectoparasites. 

Direct injury to the plumage or pelage of the host hp 31allophaga is u s ~ i ~ ~ l l y  
very slight) (thong11 serious darnape to the wool of sheep i~ncl  the fe:tt,licrs of 
I)igeons has been recorded) hecause the proport,ion of :t feather eaten is generally 
too small seriously to affect its efficiency before it is t h e  to be shed and a louse- 
pnpulation has t o  he enormous before the number of hairs eaten can impair 
t>lie eficiency of a covering of fur .  The record (J.  31. Harrison, 1931 ~ 1). 354) of' 
:L jay " rendered flightless tJy depluming lice '' is not convinc:iiig, nor i h  the 
instance (Thompson, I B X a ,  1). 556) of ;L blackbird whose breast was denuded of 
feathers, because if the nakedness haci been produced by lice i t  is prohal)l(? that 
the shafts of' tliv fia:ithers wot~ld IiiLVt: i ~ e n  left,. Altlitrugil wrrious :Lutllol.S, 

iioting the gmttrr  :hundaiic:r of' &l:illo1)lti~ga on sic,kly tlian on healthy poultry, 
I i i~vv :it triiiirted t l i t .  ill-heaitli 01' t1t.at.h of' the hirtls to t,he a t twks of tl it:  lice, 
there is little evit1erlc:e :LS t o  whether t,tir ;~bui~tfniicc: of these parasit,es is tlie 

of' tlte stittc of' iii-hwilt~ti (tliotigh it (loul,tlc:ss ;tggrnv:Ltt:s i t )  
;tnd the evideiicc r:Ltlier 1)oints to the liLtter explanatioir. Morcovar, hr:;tv)c 
lorise-irifest.at ions in poultry are commonly acconipi~nied by heavy infestations 
with parasitic mites, which ;ire blood-suckers mtl definitely injurious, so t h t  
it is not easy to separate the effects nttr ibthble t,o the two groups of parasites. 
Eichler (1940c, p. 260) claims that the death of a heavily-infested fox was clue 
to the infestation, but his evidence is riot conclusive. 

As would be expected from their. feeding-habits, Nallophnga iLrc of littlc 
iinl)ort;arrce as vectors of disease. Vcint,enrellas (see Kac. upp l .  fM . ,  (B), 24, 
$1. 3 1 3 )  recorcls successful trarismiasion of '  ty1)liris from guineapig to guineapig 
by the ;un blycerous 'I'rime~nopon hispidwn, while (hlas-Belcour arid Xicolle ( I !jM) 
foiind tha,t in some instances more than SO:/, nf the individuals of this species 
c:ould be shown to have ingest,ed blood, antl t h t  they sometimes contained 
rickettsias in the gut, ~)art.icul;trlj* if blood was present. These authors iIlso 
review (1). f j39)  a few other recortls of tlie presence of rickettsias in I\/lallo]~hagn, 
including the ischnocerous louse of the horse. Rickettsias have also been 
observed in Alfenucantli u s  stramineus, an nmblycerous parasite of poultry. 
1)utton ( I  905, pp. 140, 142-146) records an unnamed menoponid which (from his 
figure) was evidently Deiznyirs minor, another of the Amblycera, as a vector of 
a. bird-infesting nematode worni ( Filariu cypseZli). The immature stages of one 
of the tapeworms of the dog were first observed in Trichodecfss canir, and 
Zimmermann (1935) produces evidence which suggests that  the louse is the 
normal vector of this species of tapeworm. Damalilaia (U'err~ockiellu) sqni,  the 
t richodectitl parasite of horses, 11;~s heen reported to prot1uc;e :L tlermatit is which 
resembles nimige, and Spncer  ( 1940) records an observation which suggests 
that Tric1mdecfe.s cnlaix may produce a similar condition in the coyote. Ihn ,a -  
Zinia. q r i i  has also been ii<wzsetl (Eichler, 1940a, 1). 35)  of being a vector of 
iilfectious anaemia of the horse. 

We know not.hing whatever about, the efl'ect of Ha.~mnto/)i?/aiis on the elephant 
but, since tlie parasite is somewhat small in proportion to its host ant1 does not 
possess piercing niontli-parts, it seems improbable that tlie host, is ex7en awarr 
of its presence. 

Any insect which feeds on 
hlood antl injects toxins ill i he 1)rocess of feetliiig must in~~ri t :~t) ly  (:;LIIS~ S ' J ~ I V  

yvr:tkeiiiiig of itshost, es)iec:ially ifthe parasite is ]):.cscnt in Iili'gC numl)ers ; when, 

The case of the sucking lice is very different. 

P$* 



in addition, the k)lood-suc.ker inserts into its host the organisms of some disease, 
the situation of the host is irneiiviahle Diseases of man which are transmitted 
niainlj. or exclusivel) hy sirckinp lice nichrtle two forms of typhus, tiench fever, 
relapsing fever, m c l  prohahl>- trachoma ; impetigo may be caused indirectly. 
‘I’here seem to be rather few recorded instances of disease being conveyed by 
sucking lice, in natnral conditions, to miinimals other than man . -HuPrrLodiptts 
is known to  carry tularaemia among wild rabbits, and Y~+J~ZU.K is known to 
transmit hoth this disease antl mirrinr t.yphiis among rodents ; su rw in horsc.s 
and Indian bitffalos, hog-eholern and impetigo in swine, trypanosomiasis i i i  

rats and canine leishmaniasis are known or believed to he trarisrnissible hy 
sucking lice. Dipctnlon~ w u  ucondifum, a nematode worm belonging to the 
family Filariiciae antl parasitic in dogs. is recorded as being transmitted by 
Limognuthus sp toms  , and it  is probable that this list will he greatly extended hy 
future workers. In  the case of the sucking lice there seems t o  he no c1oirl)t t11itt 
lousiness is often the cause of weaklineis, though i n  other mses  it is 1 ) 1 ~ ) t ) i i l ) l ~  
usnally n symptom of  this condition. 

(8 )  sATTTK4L RYEMTES. 

The principal enemy of lice is untlouhtcdly theii host, wlmsr efforts to  elimin- 
ate these irritating loclpers have jnst heen described. Apart from tlic host, lice 
appear to  have hit few enemies. Ants are known to destroy them* ant1 the 
manner in which the host sometimes takes advantage of this fact is clescrilied 
on 1). 414 : those birds (Nuphwyus, for example) which specialize in picking 
ticks off large mammals also destroy a few lire (Morenu, 1933). The question 
of competition between different groups of lice, or between lice and other groups 
of ectoparasites is dealt with in a later section of this paper (p. 430). 

Parasites of lice are also not numerous. Parasitic fungi of the family 
Laboulbeniaceae are known from many lice ; they cause atrophy of the fat- 
body, but whether their presence has a really serious effect on the louse appears 
not t o  be known. The structures described and figured by Muller (1932, pp. 33- 
36, fig. l ) ,  and believed by him t o  be nematode cysts, are actually the sperma- 
thecae of female lice, as has been noted by KBler (1938a, 11. 66). Mites of the 
genus iMyiaZges are known t o  occur on Mallophaga (Thompson, 19366, 1). 316 ; 
[%39a), but these mites are parasites of birds, and Thompson (1936e, p. 320) 
doubts their being true pxasites of insects, considering it more probable that 
they attach themselves to  Hippoboscidae and Mallophaga for the purposes of 
oviposition and transport. To the list of parasites of lice must be aclded 
Hrrpetornonus peddicdi, together with the causative organisms of diseases trans- 
mitted by lice, which have been listed in the previous section , of these, Rickpttsin 
prowa:rki and R. rrr.rrricola are known to he definitely tiarrnfiil to t lie lonse 
(Buston, 1939, I)]). 5H, ti%). 

(9) SYMBIOTIC ORGANISMS. 

Like many other insects with specialized feeding Iial)its, lice po~sess sym- 
hiorits whose function appears to be to aid in the tligestiori of food. Eicliler 
(1936, pp. 493496) has summarized our knowIedge of the symbionts of Malio- 
phaga, and Florence (1924) reviews most of what is known with regard to those 
occurring in hnoplura. I n  both these groups of lice symbiotic intracellular 
Bacteria are found, which occupy modified cells in definite areas of the body of 
the louse, and for the distribution of which from louse to louse there appear to  
be special provisions. Their symbiotic nature has been doubted, hut Aschiier 
( 1  9.74 and earlier papers) shows that louse nj-mphs from which they have beexi 

* It is possibly significant in this connection that only one of the ant-eating mammals, 
Orycteroptts afer, is known to be infested by lice. Avcordlng to Lang (1922, p. 327) thIq 
axception would only be apparent, for he states that tlm “ ant-eater ” does not eat ants 
but termites, but Pntrizi (1947) records finding huge ni1rnber.e of tnie ants in the stomach 
of an Or?jcteropus. 
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eliminated only survive for a short period. These Bacteria occur in many 
lschiiocera, brit itre not kriown from the !Cricl~odecticlac siid are usually absent 
iii the Amblycera, though present in .n.ara)bth ' I S  stratrt.ineus. Eicliler (1936. 
p. 495) states that it is t,liose groups in wliicli keratin is the main dict whicli 
possess symbioiits, but keratin is the main diet of almost all tlie Mallophaga, and 
actnally t'liere is much niore evidence in favow of a correlation wit,h the occa- 
sional or normal imbibiiig of blood, for all the groups of lice kiioaii t,o ])assess 
1)scterial symhionts liavc this 1i:LI)it ~ the Ano1)luril are exclusively I)Iootl-feedrrs. 
and similar symbioiits occur in other groiips of blood-sucking artliro1)ods (ticks, 
mites. tlie bed-biig aiict several genera of I)loott-sirckiirg .Diptera). 

The irn1)ortance of these symbionts to oiir  present, theme is that E'loreii.c~ 
(l!)L'4, 1). 402) produces evidence wliicli suggests the possibility that their 
inability to flourish in a louse nourished with blood not that of its normal host 
may be oire cause of the difficiilty which lice eslwieiwe in rstahlishing them- 
selves oii a str;inge host. This would explaiii very \r.cll tlie ohscrved fitct ihat 
tho hnblycera arc often less specific: than other groiips of lice. 

Eichler a lso  quotes t he presence of rickettsias in certain Rrnl)lycrrn ai tc l  
Is(.liiiot:crit, iiicliitling 'I'richodcctc:.~, as a 1)ossiblcU ex;tnii)lc of iiivipimt syxii Ijio. 
h i t  tllorc i s  itl)l);Lrel1tly no speciihl ~)rovisiou foi. t'llc ~)ttssage of thwc fro~i i  lo 
t o  ioiise, citc*li intlividual having to ;Lcqriirc irifectivri ililew froin thc I)lootL of i t x  
Iiost, so tiicy nrv. ~)rot)ably 1)ot.ter regrtrtletl as l)iLr:iSites, tho 
s])ec,ics of' /?ir:kabf.sia (h'. pvdivttli i ~ t i ( 1  11. q/ciirfr/;vu) foiiii(1 in PI 
arc Iitio\~ii t o  IE 1i;mnless to the louse. A niciiiber of the Bact 
not infrequently in the copulatory organs of Pe'edictrlrcs is alsu believed to Ijc 
harmless. 

(10) TBAXSI.  'EH. ~ ' l t o ~ i  HOST TO How. 
Lice iiornially do not willingly leave their host except during ciosc voiit iwi 

of thc lat~ter with another host, preferably of the same s1)ecics ; any licc n-liicli 
do accident,ally become separated from their host, have but a poor cliiiiwc of' 
survival in natural conditions. That eggs will not hiLtc11 if kept a t  t,erqJeriitui.ch 
widely diRerent from that of the host, and that adult  and nymphal lice cannot., 
under these conditioiis, long retain the ability to resume normal life on thc host 
is of great importance, for it means bhat t,he dropping of hairs or feathers wit,li 
lice or their eggs upon them is not a means by wliic:h transfer from host, to host 
can easily occur. The ability of lice to siirvive long periods of cold if clail;v fed 
a.nd warmed is irrelevant in this conrieatioti, because in n:ttIire the clailx feed 
and warming would be lacking, and lice on it dead host. would ~ iorn i~~l ly  ] )ass 
into a state of altinesis from which only a stimulus snch as the warmth arid srncll 
of a living host in the closest' proximity would arouse them." In the t ro]>i(~s 
and subtropics, lice on a dead host would often he exposed to lethal ternprutiii~cs 
if they left tjhe shelter of the host's hair. In geiiera'l, the sensory responses of  
lice, at least as exemplified by Haemutopinzts (Weber, 1929) and by f+diru/us  
(Nuttall, 1919a ; Wigglesworth, 1941), are such as to deter tlicni f i ~ n i  Ic;rriiig 
their living host except during close coiibact with it similar host. Their iiegtitivc 
responses to bright light and to changes of humidity must tend to lieel) th(iJll 
within the shelter of their host's covering (whethei this 1112 clothing, Iiiiii. 01' 
feathers) while their posit,ive responses to a rough texture and to triiq)cr;it IIIW 

approximating to  those of the surface of t>heir hosts (yerliaps also t,liciv ])ositi\.c$ 
response to  the presencc of obher lice and their eggs) wotild tcixt iii tlic si~,i)i(s 

direction. Most important. of all for our present purpose, Ilowever, is their 1)osi- 
tive response to the smell of their host, for this is to some tfegret: slw(.ifir,. i 
Haemutopinus of the pig reacting more st'rongly to tlie smcll of a 1)ig than to t Iiat 
of a dog, and Pediculus humunus more strongly to that of mail tiiaii to that of' 
a dog or a rabbit'. It would be of great interest to  follow up this ol)sei~\iitioii 

* Weber (1929, p. 594) has shown that the milxinittin c1istiuic.c. at \vhi(.Ii tlic lfc~e/uuto~,it~u~ 
of the pig is attracted to its host is only about 30 cm. 
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i ~ r u l  c1iscy)ver how close the relationship hetween liosts must be before t,liis 
tkator ceases to operate. 

<lose c.olit:tct of the sort which fitvows tixirsfer of lice fiuiri host. to Iiost 
( ) ~ ( ' I ~ I . S  iioriiiaIl>- diiriiig col)iil;ltioii, tluriiig the (:we of tlie yoi.ing, and in the 
ilssociatioii between 1)redator ;iud prey ; in the more gregarious maninials 
t r.allsfcr of ii  few 1ic.e ui;t>. OCY*III. duriiig nionieiittary ac.citlent,ul coiittacts k)etn-een 
IIIctiil)i.Ix of the  siiiiic hcrtl. It \ \ i l l  be noted tlicit, wit,h the escept.ioii of tlitt 
;issovi;it i o i i  1 ) e t ~ w i i  j)reclatoi. iiiid l)rey, a l l  tlie most favorirable opl)orturiities 
for t>lie iiatllral tr;iiisfer. of lice fiwn host to host nre iiitra-specific. 

I T s e  1 ) ) .  (liffereiit slm'ies of nunini;rls of the same iubt)ing-t.ree 01' of the s ~ i i i e  
~ 1 1 1 ~ 1 - ~ i l l o \ \ ~  fiiriiishes ;\ii obvious rnetliott by which inter-specific transfer of 
lice (.olild take ])lace, as also does the taking over by one species of the burrow 
01. liest rn:ic1e by another, but in al l  these instances i t  would be necessary for 
tlic iiiterval of time to he short or the lice would not, Iiave retained the caliwity 
to rcsi imc iromial life. Xlrotlier ])ossible method of tmnsfer is t,he IISR 1)y sc;iIs 
of t)aslijng:-i~oc:ks frequented hy other specics (see Xcumaim, 1907 b ) ,  itnd Kicliler 
(1!)44) iwortls thc experience of a colleague of his who took shelter fxom ;L stoiw 
iii :I, [iollow tree :1,11(1 hee;irric: infcstcd hy 3 . 5 0  s1)ecinicns of f'odicttl((s. 'I'r;Ltisfi.i, 
l)y \yii i t l  liirs Iiceir ol)sf:rve(l (Xiittall, I!j17~, 1). LOS), I)rit. it is ~)tu l~; i l ) ly  riircly 
c.rc-c.tivcb t:xc:cl)t in tlic c a w  of miin, who is vastly more gregarious th:iii niost 
( j t  licr iiiitrri r i i d  s. 

li f i ~ r t l t v r  I n c . t l i o ( l  I)?  wliic:li triiiisfcr. ni:t>' owur mrrst: I)<: iiietitioiw(l li)r i t s  
ititetx~st, tliorigli it is 1)rol);ii)lj~ scltlotii of iml)ort;iiice to tliose gro111)s of  hx: 
-n-J~icll oc(;iir on Iiiitrnmals. This is l)horesy--the utilization by Ma1lophag;r (or 
c l t h c I r  iiisec+s) of morc niohilv inserts to  Iirovide traiisport. Thompson ( 1!)33, 
1). ti(),> ; L!U5> 1 ) .  1 ti2 : l!):%, pi). 30!1-31:! ; L73!), pi). 441-444 ; 1047) records or 
ciiiotes ;L iiurnher of instances of this phenomenon, t.lie more mobile iiisects 
ii I(: 111 (ling 1 iart icw 1 arly Hippobosciidae, mosyuitos (two records on1 y , to whid L 
Kii:Iilyr (1044, 1). :{I!)) adds a. third) and a flea ; he aIso points out the writy of 
s i i r l i  It~coi~ls.  C:Ia.y i d  L~einertzh~igen (1943), who review all the then kuotvii 
iiistaiicw of t,his phenommon so far as .Hil)potioscidae ;we conccrried, show i bat 
ill most ( : R S ~ S  the Mallopha,ga iLttMch t,hemselves to t,he roots of hairs or the veiiis 
of the wings (i,(:., not to areas where ally food supply is available), aaid suggest 
(1 ) .  14) that thc: lice " use t,he fly i ts i~ lifeboat " during the cooling of tshe hvst 
after tleat 11. Mit zmairi ( 1912) rec:ords finding 620 Iiymplis of Hacrrratopirrit.s 
ttthc~m-ulrntus on I800 sltecimens of :L L!yyro.sia in the Philippines, t,he lice being 
att;l(:lled t o  the legs of the fly. 'I'tlis is by far the  largest,-soale inst,ance of 
1)Jiorysy txxx)rtLed for lice, and it semis obvious t,hat in this instaiioe the pheno- 
incnoii must bc of real importance to the louse concerned. Transport of 
pgdic t /h .s  h7ma~att.s hyhouse-flies has also heen reported (Il\;utt.all, 191 7c, pp. 103- 
104). The lice which at,taclied themselves to blood-sucking insects might well 
have found themselves transported in comfort to i~ new host, but those which 
were found an two dragon-flies and on a. bee woulcl certainly have found that 
they had caught t'hc wrong bus, and the chances of those on the house-flies 
~rould not, have been good. 

As to what fate would await the lice on reaching a new host we have sufficient 
knowledge t,o suggest probabilities. The flea was a specific parasite of the badger 
and carried a badger-louse, so this louse would presumably merely have resumed 
normal life, as would any of the other lice which had the good fortune to  be 
tr;tns])orted t>o another individual of the host-species t,o which they were adapted 
(the niosquitos carried deer-lice and were of a species which feeds mainly on 
deer). Those lice which were carried to a host widely different from that which 
constituted hheir normal habitat would probably die of starvation or poison 
(1). 422). Perhaps the most interesting considerat,ion is what would happen t o  
lice traiisferred t,o an abnormal host SO nearly related to t,lieir origiiial one that 
t l ~ e ~ ,  wcre able to  find suitable food ; in this instance t,hey would be likely to  
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find the host already parasitized hy lice nearly related to t,hemselves, and a hint 
of what might happen is provided by the work of Bacot (1917) and of Keilhi 
and Euttall (1919), who showed that crosses between the two subspecies of 
Pedieulus humanus, though fertile inter se, tended to produce an abnormal 
proport,ion of males and many gynandromorphs ; such a weakened strain would 
riot be likely to survive indefinitely. Bacot also showed (1917, 1). 853) that a 
high proportion of females of P. h. humanus mated with males of P. I t .  cupitis 
died as a result. 

The prospects of lice which become separated from their normal host are, 
a s  we have seen, extremely poor, hut t,hey are not qriit,e hopeless. If the lice 
attach themselves to ot,her insects there is a fair charice that the insect, may be 
specitic to their normal host. Failing this, there is the chance that the lice 
may arrivc, either by phoresy or by one of tlie other possible methods of transfer, 
on ii host which can provide suitable food and which is eit,her not infested with 
lice o r  lightly iidesteti with lice too distantly related to the new arrivals for 
crossing, with its resultmt, dangers, to be Iiossibhle. Remote as t,his chance is, 
it, olivioiisly sometimes comes off, for t,he instances of est ihlishment, of a louse- 
S[iec!ies on IlllrCIiL1Cd ltosts melit i o r i d  o r 1  J J ~ ) .  4%) iLI1d  42 I me ( : O I W ~ U S ~ V ~  evidenro 
of tliis. Tlicir v c ~ y  small iiumber indicates t,he rcniot.eness of' t Iiu chalice of 
811l;cess. 

( I  1 )  HOST-SPECTIW:ITY. 
'1.0 ; i t i ~ -  groiq) of ectoliiil'itsitcs, like the fleas aiid ticks, of which t,lie members 

milst, l i i iss  tliroiigli some stitge of their life-history off the host, an rstrrnir. 
clegree.of ;ida])tation to oiie kind of host, is an obvious disadvantage ; in tlie 
few memliers of such groups which have hecome narrowly adapted to  on^ host 
the disadvantage is usually minimized either by passing the free stages in the 
host's dwelling, I)g great 1irofusion of egg-production, or by hot.11. Thc l i c t . ,  
slicntling their m t i r c  life on the Iiody of the host, have ticen free t.o tleveloli it 

very Iiigli tlcgre(b of Iiost-spec:iticity and have titkeri the fnllest ;tdv;Lrit;igc of this 
f'rcetloiii. Owitig t o  t.lit: 1irevit.y of t,hc period whioli they (:an survive off their 
]lost ill  niil ural conclitioiis, t,he t1eitt.h of t~lic host nieiins a.lmost. vertain tieatJ1 
to the whole loiisc-c:oniiriiiriit,y which dwells r i l i o n  it,, so t h t ,  absenco of host - 
spe(:iticit,y would iiivolvc such i L  minute lessening of t,he nlmost, certain ininiineil(:e 
of antiiliikit ion of thc community t,hat, it would in no adequate degree lessai the 
;Ltlvaritages t,o 11c gainetl by a narrow s~ieoializntiori to life on one Iiost-species. 
Purt,hcrmore, it, must he recognized that mammals of one spec>ies, like birds of it 
feather, oftcii flock together, and that th'e converse is also true. Exc:t?pt, 
Iietween predator and victim, close bodily cont'nct between mammals of diffcretlt, 
species is very rare in natural conditions, so bhat, interspecific transfer of Iiitrasites 
is rarely possible and absence of specificity would very seldom be of any advaiitx~ge 
to lice. 

Tile very marked host-specificity exhibited by the Tricliodectidac (antt ;tlso 
liy t,he mammal-infesting Amblycera) has heen noted hy many authors, h11. it. 
is soniewhat obscured by erroneous records, by misidentifications of licc, itncl 
by the recording of subspecies of hosts as full species, so t,hat its very extrenic 
nature is often not realized. Each species of Trichodectidae occurs normally 
as a rule, on only one species of host, but occasionally on several hosts whicii, 
t,hougll very closely related, are not conspecific. Because by ftw t,he greater 
1)art of my collecting has been done in circumstances in which contamin. rL t 1011 ' 

was excluded, my own experience forms an unusually good illi~st~ratioii of tlic 
]lost-distribution of this group. Sett,ing aside skins in museums, wlierc ~ ' o t i -  

tamination is always probable, I have successfully examined for Trichodectidac 
fifty forms of wild mammals which Allen's Checklist treats as specifically 
distinct ; in most cases many specimens have been available and in many 
instalices the hair has been dissolved, SO that practically every louse was 
obtained. Among these mammals I have encountered six instances of the 



~(~c'tir~eiic'c of tlic banit: tricliodectid on two forms wliiclri Allen treats as species. 
the ])airs of  hosts cmicerned 
Xt/!p,choti'uy/ls yliontlm i alld 
&(l,TJ//lcPl'/lA CaWLPPSt? L A  alld li. 
ant1 Ichiournia albicuiidu and ( 
tlicx sanicUurt,alinia from several spe halophini. 1 have given reasons 
( 1 ~ 1 )  .j%, .%l) for my IJelief that the members of each of the first two 
of tliesc pairs arc not specifically distinct, and I can see no particular 
ruiisoii whj the two fornis of .Idenotu should not be regarded as conspecific. 
In the reniamirig instances, except that of the Ichu iimiu and the C' ioe f t i c t i~  
t l i t .  11osts c~onceriied are at least extrenielj, closely related. The case of the 
oc'ciirrenw of the same spccies of Fclicolu oil Ichiieurnia and Civetticlis (whidi 
lias tlic fixther ooniplicatioii that the s1)ecies found on the domestic cat is also 
q)pi~rcntly the same) is eiitirelv different, hecause Ichnpurniu and Oil cfticfz 5 
bcI(ing to  tlifrcrellt subfibmilies, \z liilc tllc cat belongs to a different faniilj . This 
CJSC n,ill lie discussed again in mother connection (11. 423) ; here I only wish 
to  rrieiitioii that such cases are excessively rarc : 1 only know of one other well- 
;tiithc%iiticatetl cahc of tlic riaturd occurrencc of the same specics of &Iallophaya 
on t w o  Iiosts which itrc so wclcly sundered in a gene t id  se~isc, this being 
\~erlieck's rcw)rtl of tltc occurrerice of guiiici~-pig parasites on ~Sghi lagt ia  
h l  ga O I L  mnmninls, the onl? 
l l l i l  o n  m;trsupials ant1 011 the 
domestic dog (see 1). 547). On exktmining an iiiikiiown louse one can tell, with 
little risk of error, from wliat sort of mammal it was taken, but i t  is impossible 
to tell from what part of the world it came except by considering the distribution 
of tlie grou11 of hosts. To this rule there is one large exception : the Gyropidae 
uocur on il wide variety of hosts in South America and are not found elsewhere. 

It seems clear that in Soutli America specificity in the Mallophaga of certain 
groups of hosts is much less marked than elsewhere, dl the South American 
( ',inidac aiid E'eliriac which huvc been examined sharing thc samc trichodectitls 
with other members of their families in the same region. But in other host- 
groiq)s, such as the rodents, specificity is as marked in South America as in other 
parts of the world. 

The specificity of some of' tlie Tricliodectidae of the Hyracoidea (hyraxes, 
dassies or rock-rabbits) differs markedly from that of any group of lice on other 
hosts by being more extreme. hi some respects our knowledge of the hyrax- 
Mallophaga is exceptionally good, though it  is marred by the fact that  (largely 
owjug to  the great difficulty of identifying hyraxes) a high proportion of the 
records refer to material obtained from skins in museums, this resulting in a 
certain number of instances of contamination and (much more serious) others 
in which we may suspect contamination but are unable to be sure. On the other 
hard, misidentifications of the Mallophaga are practically absent, since they 
Iiwe recently been excellently monographed (Werneck, 1941 c) and mis- 
determinations corrected. There are sufficient completely authentic records to 
give us a very clear outline of the picture, though we know almost nothing about 
the parasites of hyraxes outside East and South Africa. 

Allowing for certain discrepancies probably attributable to incorrect assign- 
ment of subspecies of hyraxes to species (Hopkins 1945, p. 6), host-specificity 
in Deizdrohyrar, and in Heterohyrax and Procavia in East Africa as far south as 
Nyisaland, is not unlike what we find on other groups of mammals, though 
tlic1-c are a few instances in which a subspecies of the host has developed a 
~icciiliar subspecies of thc parasite. In  South Africa, conditions are similar as 
regards all the genera and subgenera. of lice except Procavicola s. str., though 
there has perhaps been a certain amount of interchange of parasites between 
I'voca7lia : r i d  HfJf t  r o h y m ~ .  I i i  tliis snl~gniiis of Mallophaga, however, we 
encaulit er coiiditions of 1iosLsl)ecificit y :Lbsolutely diffcreiit from those found 
ill the lice of any other group of mammals, for nearly every form of Procawia 

With 1yq2rtl to gcnc.r,t of Ma1 
,rnilJJ* is tlic occtirrpiic(~ of fi~fc io 
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cc~peiaais and Hetwohyrax syriacus found in Sout'li Africa has its own specific form 
of Pwcuvicolu s. s t y .  Moreover, these lice are species, not subspecies, for 
tliougli the females insel)tirable tlie differences in the male genitalia are 
often such as to render cross-mating clifficult or even impossible. 

It is possible that tlie explanation may be t,hat the forms of P~ocucia and 
1ieterohyrct.x: found in Sout,h Africa should be regarded as species, but 1 think 
it much more probable that the reason is simply that the hyraxes are so conserv- 
ative a p u p  that their evoluton has lagged behind even that of t'lieir lice, 
whereas in almost. all ot.her groiips of mammals the lice have evolved more 
slowly than their liosts. A somewhat sinii1a.r phenomenon is exhibited by the 
JZallopliaga of birds beloiiging to tlie order Tinamifornies, and it seems significant 
that tlie Tiiiltmiformes are also an uiiusnally archaic and conservative group. 

The presence of a uniyue anomaly in the host-associations of lice of hyrirxes 
iii Sout.li Africa is suggested by evidence uhicli points towards the possibility 
that iu t.hc case of Pyocacia cnpm coomb.si inid f'. c .  lptabae the sl)ecies of  
Yiwm&xda uit,li ~ . l i i ch  a given individual is infested may be governed rat licr t)x 
locality than by suhsl'ecies of host (Hopkiirs, 1945, 1). 3 ) .  Unfort,iinately the 
ivhole of the louse-material on \chioh this snggestioii is based is derived from 
Inuseum sltins, and such an interesting anomaly ought not to be accepted as fact 
without the fullest proof. If sucli proof is eventJually forthcoming (as 1 iiclieve 
will I E  t.lic casc) the only possiblc explanation seems to bc that a subspccies of 
Yroruviu cupwzsix lniiy acquire the physjological characteristics of a diffcreiit 
race before acquiring its external charticterist~ics. 

If we turn to the birds, the same general picture is presented as in the 
mammals, though not so clearly because of the relative backwardness of our 
systematic work on bird-Mallophaga. It seerns possible t'hat in some groups of 
birds the units infested with the same Mallophaga may be genera rather than 
species, though conditions are often found to be precisely the same as in the 
mammals if the systematic work is adequate. Leaving this aside, however, 
1 know of no well-anthenticated case of tlie natural occurrence of any onc 
species of' Mallophaga on two bird-hosts which are not very closely related, 
and (omitting cases in which the louse-genera need dividing) of only a 
very few instances of the occurrence of the same genus on birds belonging 
unquestionably to different orders ; the only one which is definitely inexplical~le 
on t,he basis of phylogeny is the well-known and certainly authentic: case of the 
occurrence of the genus Per+nvu.s on tlie albatrosses and petrels (Procellarii- 
formes) and on tlie skuas of the family Stercorariidae (Charadriiformes). In fact, 
tbrnoiig the whole of the Mallophaga we know only four instances in which the 
apparently permanent occurrence of a parasite on two host-forms in common 
cannot be accounted for by the parasite having been present on the common 
ancestor of the two forms. 

Among the Anoplura there is reason to  believe that host-specificity may not 
liavc developed to quite the same degree, as is  natural in the phylogenetically 
younger group, but even here there appear to  be only two well-authenticated 
instances of the definite and permanent establishment of a parasite genus on 
two widely-separated groups of hosts.* One of these instances is the occurrence 
of Polyplax on rodents and on shrews, and the other is the occurrence of 
Pediculm on the higher members of the Old World Anthropoidea and on certain 
of the New World ceboid monkeys. The former instance is conceivably not YO 

anomalous as i t  seems, since we know nothing of the origins of the rodents, 
t>hough I do not myself believe this to be the explanation ; the latter case is 
discussed on p. 538. There are a few other authenticated instances of 
lice occurring on unrelated hosts, but in these i t  is by no means certain that 
the infestsation is permanently established. In  addition there are many instances 
in which iL louse ay)ears to be common to a number of closely-related hosts. 

* For reasons given on pp. &5 and 334, I do not consider the occurrence of LinogrtatWus 
on carnivores and ungulates to be an exception. 
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(‘onsidering t>ht. live of birds itud of mammals as a whole, therc a.rc onlj- sonie 
six or cight autlienticated oases of the perniitneiit oc:currence of it  lo i isc species 
or genus 011 two or niore hosts wliicli itre riot closely rclilt,ed t o  01ic another. 
Opportunities for transfer ibrc not, lacking, i ts  will he shown below, yet the 
tdransferred lice are obviously normally iuiable to est,iiblish t.heniselves on t,hc lien 
host. I t  is interesting to note that this u s i d  iiraldit’y of lice to  e s t i~ l~ l i~h  t he in -  
solves 011 iL strallgc llost 11as txcti c:~nj)loyed i r i  the control of P c d i c ~ l ~ . s  / / , u ~ / M / N / / . Y ,  

i I r e  1)ooj)lo of I:utlieiiia 1)iittirig their loiisy clothing 011 Iiorses t o  elirninatc~ f l i c k  

lice (Hall, L‘315, 1). 504) ; altl-iougli Hall doiibts tlic effii*nc:y of this metliod it 
wonld alnrost uert,iLitll~~ be successful, for t.he lice \vorilti I)e attriwtc(1 tlic~rrllo- 
tropically to tlic horse a i d  ~ w t i l d  not lie able to survive 011 :t. Iiost so remote iii a 
1)liylogenetic sense froin ttmt on which the)- ha l~ i tu~l ly  ou:iir. 

There arc evidently several reasons for the fact that lict: trormallj- ( . i i t l l l o t  
flourish on iur a h o r n i a l  species of host, of M-liich tlrc nicist irnj)ortm)t is ] ) ~ : r I i ~ i ~ i s  
’ ’  tltiLt tlit: c.liemical constitution of I)lootl, skiir a t i d  l)liimagc of tlic I l t i r i i i t  tirii I 
host is snoh that its bodj- not only does not 1)rovide >in attrwtive soi i rcc of foorl 
i ~ n ( I  shcltcr. but  m a y  1)ossibly provide ii,c:tuiLI letlial cwntlitic)iis for the straggling 
I);wiisitc: ” ( h k e r .  1931, 1 ) .  191). b’cr,~- few ;itterii])ts t o  fecvl ~ l a l l o ~ ~ l i i ~ p  O I L  

t . l i c  l i i t i i ,  01’ fcitt,tiors of i ~ n  ;it)trorrn;iI host seoni t,o hiivo t ) c t ! t i  r n d c ,  1)iit Wilsoii 

tlicd, i~siii~lly*at the next mc)ult, w-lrereas other iiymplis kept it1 tho s;trnc con- 
ditions hiit fetl on c.iiiclieir-fcatliers rcmaiiietl l ~ e i ~ l t l i ~ ~ .  I~~iclilcr ( 1!M3 1). 481 ) 
ot)tiLirictl similar. results with l)igcoii-lice fetl oil Iieron-featlicrs, whilc I:tt er 
( I  !)40c, I!. 260) he successfullj, established the tlog-Trichodecff!.s 011 iL fox. 
the Anoplura there is rather more evidence. Srittall (191 5 c ,  1). I IS) ii1Ld 

Kuxton (l!XI!l, 1). 3 2 )  summarize a iiiirnber of attempts by various workers to 
feed 1’edicuktt.s frwmwniis on hosts other thau mati ; in many instances the lice 
rcf‘uscd to feed, in others the lice fed but died very shortly thereafter, whilt: in  
most of the other cases there is no record of any attempt to ascertain whethcr 
t Iic strange meal lied any deleterious effect on the lice. Ewing (194330, 1). :Mi) 
fctl on niaii specimens of a Pedicii1ti.s froni a spider-monkey, of 1’ndicinu.Y froni 
i ~ n  Old World monkey, and of the Linogn,athus of the dog ; all the lice which 
fctl died very soon after the meal, and in one instance the blood qpcared t o  
he only partly digested. Ewing dediiced from the results of his experiments 
that “ when impelled by hunger and t,he desire for warmth ” lice ‘‘ will acc:ept 
its host the mammal available ”: this, while doubtless largely true if ability t o  
ol)tiLin blood is to  be the test of acceptance of a host., seems to  me to be a most, 
misleading way of expressing the facts. Ability to suck blood from an abnormd 
host of is extreniely little value to a species if the process results in death a few 
hours later. Davis and Hansens (1945) were able to rear two successive 
generations of Pedicths humanus capitis on a rabbit, but they note that there 
was a heavy mortality and the individuals of the second generation thus reared 
were too few to enable pairings to be obtained. 

There is one very interesting exception to  the normal rule that the blood of a 
phylogenetieally remote host is fatal t o  lice, for Noeller (1916, p. 778, quoted 
by Nuttall, 1917, p. 112) found human lice capable of living and breeding on 
pigs, while Florence (19.21, p. 645) found that Haematopinu,c suis fed readily 
on man. The special interest of these records is that there is other parasito- 
logical evidence that the physiological composition of man is very inuch like 
t.hat of the pig from the parasite’s point of view ; both are, for instance, normal 
hosts of Pules irritans, Y’unga penetralzs, certain species of Auclt,wmvmyia, and 
Ornithodoros moubata, while the nematode worms of the genus Ascaris found in 
the two hosts are morphologically indistinguishable. It must be noted, however, 
that none of these organisms show the same type of host-specificity as is found 
in the lice, and the case is ctoubtless one of an accidental similarity in skin- 
texture and probably in the composition of the blood. Furt,hermore, there is 

( I !U4, 1 ) .  :W!l) showed that I I J T I I ~ ) J I S  of a chicken-loiise fi:tl O I I  IicrolI-fi:iLtIiers iiI1 
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evidence which suggests that the exceptional immunity to the deleterious effects 
of strange blood apparently exhibited in this particular case may be ordj partial, 
for Alessandrini (1919) found that nymphs of Pediculus humanus fed on pigs 
produced a11 abnormally high proportion (SOO,/,) of females. 

I t  seems extremely probable that another factor which hinders successful 
transfer of lice is the texture of the hair of the host. Dr. Werneck allows me to 
quote a series of experiments he performed on this point :-he confined specimens 
of a trichodectid in petri dishes with hair of a rabbit, and also with hair of a rabbit 
and of the normal host. Eggs were laid freely on the hair of the normal host, 
but none were laid on the rabbit-hair, though the lice confined with only rabbit- 
hair laid many eggs on the glass of the dish. The difficulty is probably mechan- 
i d ,  for it has often been observed that lice are unable to walk well on hair of a 
widely different texture from that to which they are accustomed. The case of 
E’elicola subrostratus, occurring on the domestic cat, a mongoose and a civet, 
is a partial exception in this connection, for the domestic cat has much filler 
hair than that of Ichneumia albicaudu or C‘ivetficfis civetta, though these lsttcr 
both have fur of very similar texture. 

E’nrtlier experirpents on the ability of lice to establisli tlicmselves on thnorm;i l  
liosts would be of valuc, but any worker wlio carries them out s1iould renierii tm 
tho  necessity of proving that the infestation has becomc established ; for this 
piiyose the occurrence of a louse in large numbers on an abiiorm;il host iii 
artificial conditions is not enougli, even though all stages be present, and it is 
iiccessar~ to prove that successful breeding is taking place. 

It is, of course, ccrtain that the original lice cannot have been a t  all slwcific 
i i i  their choice of hosts, or thej  could not have changed over from a free-living 
esistence, like that of their relatives the Psocoptera, to an exclusively parasitic 
life upon vertebrates. Moreover, it is likely that establishment of lice on i i  

strange host was niuch easier before hosts themselves had diverged far from one 
mother. But this catholicity of choice of host has very long been lost, and iii 
geologicdly recent times transfer of these parasites from one group of hosts t o  
a i i o t  her oil iL11y large scale can he ruled out. Our inevitable lack of knowledge 
iis t o  the 1)eriotl a t  which the present strongly specific host-associations of t lic 
I’litliiral~terit begaii to bcconie established is, of course, a serious weakness iii 
making tlcrluctions from the present distribution of the groiq). But the 
cstremc rarity of exceptions to the general rule, coupled with the fact f l i i i t  
fhc licc of’ tliKererit orders (and even families) of modern birds are usually 
gcncrically distinct), suggests strongly that the specific nature of the association 
I~ccamc established a t  latest not long after the emergence of the main groups of 
modern birds. In the Upper Eocene period the main modern orders and 
families of birds were already well-established, so it seems probable that a t  that 
1)eriocl transfer of lice between unrelated hosts had already become very dificult . 
The excessively rare instances in which geologically recent transfer of a parasite 
has resulted in its establishment on the new host do not seriously affect the 
general argument. 

(12) L 9 TRACXLING AND CONTAMINATlON. 

We have seen that permanent establishment of a louse on an abnormal ]lost 
is extremelx rare, but it might be expected that temporary establishment would 
he very common. Actually this, also, is very rare, though a quite different 
impression would be obtained by reading the older literature on the Phtluraptera 
without first having had long experience in collecting lice by a good technique. 
It is of the first importance that we should recognize the true nature of erroneoub: 
records if our knowledge of louse-distribution is to  rest on firm foundations, 
and it is necessary in discussing such errors to  distinguish between straggling, 
contaminatmion, and plain mislabelling. 

The extent to which mislabelling may vitiate our records is, I think, not 
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realized, and it is often difficult to distinguish from coiitarniii;ttion.* Mislabel- 
ling has been rather frequent, in niy own cxperienc~ l~ecause 1 coultl give only 
an extmmely limited amount of time to  this work, so that muah had to  be left 
to Africans who were not always as carefiil as one coultl wish. But t>liis type of 
error is eaBy to detect if sufficient, material is available and if abnormal records 
are examined with a suspicious eye. When, for instance, one finds a t,iibe of 
parasites siipposcd to he from a liousc-rat to  contain gerbil-lice, gerbil-ficws and 
gerhl-mites, there is not much douht as to what has hapl)cn~d, es1)ecially when 
one finds in the same batch a tube of parasites supposed to be from a gerbil antl 
containing parasites characteristic of the house-rat. Such records shoiild, in 
my opinion, never be published, and n-e ought to esaminc all t>hosc which aIreat1~- 
t)urden the literature and endeavour to eliminate them, The) are particularlJ- 
deceptive becausc they have all the appearances of natural infestations. I t  is 
highly significant in this connection that Mr, I ) .  H. S. Ihvis p~monally niatlc 
collectioiis from 138 lousc-infected individuals of 7 speaies of rats iii Sicrrti 
Leone, and encountered no instances of apparent strygling : similarly. iii nij- 
own collections from rats I have novcr encountered lice on u host, to  which the 
species of louse was not nornial 011 those occasions on which I w:is able t o  carry 
out tlic work rnysclf antl thus reduce the likcliliootl of mislat~elling ant1 otliur 
forms of carelessness. 

I define contaminat.ions as those inst ances of '  occ~~rrcnce  of lice 011 iL11 

almormal host in which the phenomcnori is tlric to thc direct intervention of 
niiin. They can be divided into two groups, according to whether the inter- 
vention took place before or after the death of the host. Of these the untc- 
mortem group is the more troublesome because the lice may be alive and t,lic 
infestation appear to be a natiiral ofie, but the post-moytern group is much more 
frequent. The ante-mortem, group is due to  artificial approximation of the hosts 
in zoos and in similar circumstances. One of the best examples of this group 
is the record (Fenstermacher and Jellison, 1932) of a porcupine-louse infesting 
a monkey. The authors record that the monkey's cage was next door to one 
containing heavily-infested porcupines, but (underest,imating the mobility of 
lice) they consider that the presence of nymphs on the monkey proves t,hat t.hc 
infestation was established ; this could only have been proved by removing thc 
monkey to  a cage remote from the porcupines and ascertaining whether thc 
infestation persisted. Such instances are of interest with regard to the biono- 
inics of lice and the possibility of secondary infestations of groups of mammals 
with parasites derived from another group, but they should be t>horoughly 
confirmed and they have no place in a host-list of the lice, which should be 
confined as far as possible to occurrences in natural conditions. There is no 
reason whatever to  believe t.hat, in nature monkeys are ever infested with 
porcupine-lice. 

As regards the mobilit,y of lice, a border-line case in which the hosts werc 
dead but the parasites alive is of some interest. On one occasion I offered 
rewards to Africans to induce them to  bring in small Carnivora from which I 
might obtain the lice, and I then unexpectedly had to be away for a day. On 
my return I found many corpses of four species of small Carnivora laid out on 
t,he floor of the office, and I believe that both adults and nymphs of every species 
of louse present could have been recorded from every species of host, to  say 
not,hing of Pediculus humanus (derived froim the Africans) which was present 
on a t  least two species of the corpses. Incidentally, most of the lice were alivc 
and active, and after I had made a preliminary examination of the corpses 1 
could have added considerably to the list. of ectoparasites recorded from man ! 

* A n  unusually excellent example of one or the other of these phenomena is provided 
by Werneck (1936, p. 542), who notes the erroneous nature of a batch of records of a specific 
goat-parasite from an opossum and five different species of birds. In one very famous 
museum there is a, series of a Ha~risoniella, a genus strictly confined to albatrosses, labelled 
~t s  having been collected from pigs in Roumsnis, n-herc albatrosses do not occur. 
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lnstaiices of post-morf(~~ori colitnlllinirtioil are esceetlingl>- roiiinioii iii t Iic Ii trr-  
ature ant1 abound in the writings of I'ingel, it very large 1)iii.t of \vl~os(s ii i i i t(>i. ial  

wiw obtained from skins preserved in miiseunis. Tliese c.oiitiiiniiiatioiis nsriall>- 
come about, through a few lice being shaken out of one skin on t o   ino other^ a i u 1  
are oft.en not difficult to detect because the nuniber of specinieiis of tlic liw is 
nsrially very small. Instances in niy own exl'erience indntlc t lie fincling of' t $1 o 
or three specimens of a mongoose-pi~rasitt. 011 two h y r i t ~ - ~ k i ~ l ~  sent t o  111~' i i i  

tha same parcel as the skin of the mongoose, mimy s1)ecinicns of Il?'r;Ls-l);tl.iisit(.s 
on skunk-skins and V ~ C P - V ~ T S U  (due  to the same trause), nntl i~ 1)itir of ~ ~ ~ , ~ ~ / ~ / ~ ~ / f / ~ J ~ ~ , / / . ~  

on another hyrax-skin in a museum : the Imt mst' is ~ ~ a r t i r n l n r l ~ ~  instr.iic.tivcs 
because the hosts of Ckornydoecus ilre a11 dmerica,n. n1iere;is tlw I i ~ - r a s c ~ s  i i w  a11 
Ethiopian. Another source of pont-nzol~tm coiit;arniiiatioii is. :is ; ~ 1 r ~ i t t I ~ -  ni(v1 - 

tionetl, failure to  clean the work-bench thoroughly between tlie esxmin:ttioiis 
of two different hosts. The records (Ferris, 1920-1!)35.1). 31 9) of Etrli)iO!jItNt/i//.v 
deriticir la/ us from Raftiis (Mastornys) co uchu ant1 Ku//rts mft rcs MY 11 n( l o l l  1) t (Y 11). 
due to this cause ; I regret that  I am myself res~~onsil)lc for tliesc iworcls. 
hermise 1 did not notice unt>il after the lice had been sent to El 
did not get records of fhlinognathiir or of DelopsylZo (the cIi;~ra( 
/'~,dete!s in East Africa) from rats unless a Yedries hat1 t)c,en eSit1i 
viously. Records which are due t o  p s t - r n o r t ~ ~ r n ,  coiitaniiiiatioii ol)vionsl>. I i ~ t v ~  

no interest. whatever and they should never he puljlishetl if (let c ~ t r t l  i n  i i i i i t . .  

In ZL former paper (Hopkins, 1039) 1 used t,lie wort1 straggling to i i w I u ( k  a11 
occurrences of lice on abnormal hosts, using " ilrtificiill stri~gglilig " for tlit. ( *ases 
now called contamination, but I now consider t,l~at. the wort1 stritggling 
[ ' . ~'a,gismus " of Kkler, 19% a, 1). ($0) shodd be rest,ricted t o  lli~t\lI'i~I ~)('('iii'J'ctii'(~~. 
In this restricted sense i t  is an exceedingly rare l)lienomenoii i m l  rveii v c y .  
close association, in nature, between two closely-relatetl liosts does not n o i ~ n i ~ ~ l l ~  

result in their becoming mutuall). infested with lice from ewli otlicr. liirgc 
pile of rocks (Umi Rocks) in northerii I,'ga'ntla. is iiiliabitetl tu-o sl)c(+s of 
hyraxes, of each of which I have examined half a dozen sl)ecirnens, all I i e a v i I J ~  
infested with lice ; not once (lid I find on eit'her species of Ityrits w c i i  ;L single 
louse normal t'o tlie other. Baker (1931, pi). 190, 101) notes that " o \ d s  itiicL 

other birds of prey provide excellent opportunity for tlie cstal~lislinic~nt of' 
parasites of their prey upon themselves ; >-et 1 kiion. ofno record in the literatiire 
of the occurrence of a mammal louse upon such bird liosts and no rccw~l  of t h r t  
establishment of a species from a passerine h l .  Cuckoos slionltl 1)ro~itLc i i t i  

admirable illustration of straggling, if st.ragglers become esl aMislwtl. bcclaiisc, (,I' 
the certain infection of the young in the nest. There is, l~owever, 110 rcwml of' 
lice of foster parents on cuckoos-only records of t.rue cuckoo-infesting sl)ecics." 
The experience of other workers fully supports Raker's iwtiiwks. ('oloiiri 
Meinertzhagen kindly permits me to  state that' out of 57!) ~ ) r ~ ( l i ~ t ~ i ~ ~  or ]i:iriisit i(* 
hi& which he has examined (341 hawks and  eagle^, 162 owls, 25 s k i m  ;mi 4!) 
cuckoos) he has only found 1 0  (6 hawks, .I owl, 1 skua :iw1 2 vur.koos) twxritig 
lice not normal to  their gro1tps, the instance of one of t l ic  crivkoos t)eiiig 
particularly interesting because the single Briidia found on it \"iIs ittt :tc,hctl I o ; I  

hippoboscid fly ; my own experience is quite similar, for I have trxiniiiietl SOIN(' 

30 cuckoos, a few owls and about 200 birds of prey in East Africa mid Hritain, 
have never found mammal-lice on a predatory bird nor lice heloiigiiig t o  o ~ l i r i ,  
bird-groups on cuckoos, and have only once encountered bir(l-lice from 1)rey 011 

a predatory bird (this instance being t,he possibly genuine occurrence t ~ f  it feu, 
specimens of Aclornithophilus, characteristic of Charadriiformes, 011 a 11;iuk). 
but Eichler (1944, p. 31 1 )  states that  the pigeon-louse Colzimhicola owii ix  
rather regularly on peregrine falcons. With rega.rd to  01 her birds whosf, 
nesting-habits resemble those of cuckoos the evidence is scanty a i d  inconc.li!si\;c. : 
Ewing (1933 b,  p. 369) considers that Xololhrus wtcr is like the cuckoos in h n i h i ~ r -  
ing its own specific parasites and not those of the foster-piirertts, wlwrrws 
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Z1:i(.]ller (1956, p, 4x3) has t1r;twii HII  entirely c.ontr;~ry tletliictioii from the 
collect,ions made by Geist ( 1  05.7, 1). 9 7 )  front this h i i d  ; it is lo he noted t.hat all 
the ]ice recorded by (+eist. belong to  grOiipS in which specitic determinations, i n  
the present sta,te of sJ-stematics, are little more than guess-work, and it may \wl1 
prove eventually that the lice really belong to  species confined to MoZothr?ts. 

J (lo not 
know of a completely ant,henticated 1)ahlished case of t.he occurrence on ii 

i)rc&itoiy mammal of a louse of its prey, though a few, inclnding Paine's recw(l 
( I ! ) l L l  I,, 1). 438) of four specimens of a (leer-parasite on iL wild dog, have the 
a1)pearance of being genuine. I have m?rself exarninetl scores of l~redatorj- 
r n i ~ m ~ a l s  in East AfricR, itnd liave never encoiint,ered a single louse wliic*h 
;tppeared to  be derived from t,heir prey. 

That straggling should be so extremely iinconimon is most siirprising, for one 
would expect predators to pick tip sufficient lice from tlieir prej7 for tlie finding 
of such lice on them to be a conirnon event even if the Lice were unable to  surviw 
t.lle tra,nsfer for more t,lian a few (lays. Tlie fiiat remains, however, thiit sicc:Ii 
instances are exceedingly 11ncommon. 

In the liost-list which follows 1 have used the word " erroneous " to (:over. 
t Iic whole range of iil)normaI r.ec.or.tls, from t lw iutiitxl o c c i m e r t w  of ; L  siirple 
kJlISe on ;L host on whic.1i survival is witleritly impos~ii)le to  instan( 
Ial~elling, but not including tliosc c:ascs in w t i i ( h  t 11cr.e is evic1enc.c: siiggtstiilg 
th:Lt tlrc loiise is establislietl j wliero possible I Irkeve siiggestetl the tylic of' error 
.r\hic:li seems to have beeii involved iii each case. I Ii:ive delit)eratcly iisetl 
" erroneoiis '' rather t h n  the more iion-c:umniitt :i1 '. ahnormal " hecause of 111)- 

firm belief tliat the vast majority of sac+ records tire dire entirely to PITOW i t i  

our c:ollcc:tinR-1echiiiciiie. 

C+enuine straggling is also extremel?- rare in the rase of tnamma,ls. 

(13) PRIMARY AND SECOFDARY TYTFERTATTONS. 

111 the t,wo preceding sections 1 have empliasized the extremely sl)ecifi(x 
nstitrc of the Iiost-tlistrihiit,ion of lice, hot11 k)ecsuse it is not ofien rcalizd by 
those \d10 !ia,ve not specialized on the cro~ip, and hecause of its great importance: 
wit 11 regmi to tlie possiibility of unrelated hosts ~~ecoming infested from onc 
tinother. This laf.ter possihilit y is tlie onl) alternative to acce1)ting the belief 
that t,he 1)ossession of species, genera and finnilies of lice in common by tliflerent 
hosts is evidencc of diflerent degrees of community of descent of the hosts 
1 hemselves. 

Those instances in which almost every member of a given group of mammals 
is infested with lice closely related to  those found on other members of the group 
may be called primary infestations, since in such cases i t  seems unreasonable to 
tlouI)t, that  the louse-infestation dates from at least the period when the groiip 
of hosts diverged from its parent stock. AS has been pointed out, these 
primary infestations constitiite by far the great,er part of all those knowri 
t o  us. 

They comprise t hosc 
itistiinres i n  which the occiirrence on a given host or group of hosts of :L prt iwlat .  
species or groiip of lice cannot be explained by the phylogeny of t,lie hosts, so 
t t &  the infestation must necessarily have originated after the divergence C J ~  the 
host-iinit from its parent stock. The best example of secondary infestation of 
mammals which has come within my own experience is that of the African civet, 
(Civettictis civetta), the white-tailed mongoose (Ichneurnia albicau,da) i~nd  the 
domestic cat with the same species of Felicola, which is established by R rnimher 
of completely reliable r'ecords. 

If for orders, families and other groups of hosts we substitute faunal regions, 
continents and smaller gengraphical divisions, then infestations with lice form 
IL very good parallel with the t.ypes of distribution shown by free-living itnimals 
or by plitnts, the faiina and flora of any given area being nearly alwtys c : o r n p f : ( l  

Secoridarj- infestations are exceedingly rare (p. 420). 
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iii,unlyof nutoc~litlioiioiisrlemciit s ( '  l)riiii;"?.jiift,~t~itioi~~ ' )  \\ itli < I  p i  opoi t i o i l  of 
extralieoils forms (.' seconclar . l n f~~~ tn t lo l l s  "). of \17111( 11 \ O I I l C  h,lt t' <trl I\ etl 111 

the  tires hy liattirill nieaiis ( ) tllltl otl1ers h<IW I)CCll A( c~ltLellt;lII! 
oi tleliberntelJ brought in 1 ) ~  man ( c.oiitniriiiiatioiis ") 7 ' 1 1 ~  n i m i  cliKeJenc ( 9  

1s thxt in the rase of the lice the secondar~ element is veiy milch smaller t1i;tn 
J I I  the case of free-living forms In the free living forms M c often hi i r  P f o w l  
cwc1enc.e that the absence of a given group in n given a r w  merel? means tli,it i t  

tvas oiwe peseiit arid has becwne extinct. likc elephantq and the gingho t r e v  I I I  

~ ~ I I I O } ) ~ .  and in the case of the 1ic.c 1 hopc to 5how tIiiLt a simihi e Y I ) I ; i i i d t i o i i  v 111 
fit rriaiiy of tlie observt~tl favts hetter thiln an> otl-1t.r This niiittcr IS tlisc r i s \ c ~ l  

Stl agglers 

\'ilrious authors (Kellogg a n d  Ferris. 1015 h ,  111) 52-53, for iiistance) Iinvc 
i*tvli;irkecl on tlie uk)sence of Mallophagn. Bilol)lni~a. or both, from rertaiii groii])\ 
( J f  tnammalr, Init thc itlea ttitit this aOseiic~ ma) be secoiitlary <~ppears not to 
I i ~ v c  occurred to any previous writer exce1)t ('la? . although src*oiitlar> ,~t)sericc. 
is orily a sl)eci:~I form of the well-known 1)henomcnori of tliscwitiniioris (listi I -  

t r i r t  ion, M hlc.h IS frequent among f r e e - h n g  orgamsrns Play ( 104 t , 1' 120) 
rtmarhs of th? distrlhntioii of the genus ( h P h J p ~ \ l P \  (h t v  i ' / t q / ( / u )  '['tiis 
( I is t r i i ) r i t ior i  ratinot inclic.;itc. i i f l y  close ,ifhi! ies bet\+ ct'ii t l ic.  f.imiticss ; ir i t l  silt)- 

h r i ~ i I i ( ~ ~  mentioned ;hove hiit m,r>- 1)ossit)IJ t)c tlric to  the fact that  t tic. gc.nrri. 
t ~ ~ k s  onw itlrs1)rc:~d tliroughoiit tlie Chllifornies i w l  h i t 5  i i n w  (lied out in t lie 
intervening genera." In marl>- inst;inc.es this explaIldl(JJ1 of the ahsei~cc. o f  on(' 
or more of the groups of lire on ti given group of animals is the only one which 
11 i l l  satisfactorily explain the o\)served facts, but failure to aj)preciate this h;i\ 
misled certain authors into putting forward theories with regard to  louse- 
distribution which 1 believe to he entirely unsupported by tlie evidence. In 
these circumstances I fintl it new r~ to  give a number of examples of tlrc 
phenomenon. 

Perhaps the most striking instance is that of the distribution 011 birds of the 
closely-related mallophagan families Kit. and Laenmhthriidae Of I h e  
genera included in these two families, 12 is found on a few of the macy 
fitniilies of I'asseiiformes (finches e t c  on other families, anti also on 
Trocliiliformes (humming-birds) , Y'rochz * (which is perhaps insepard)lc 
from H i c i r ~ ? ( ~ )  on humming-birds : L u  n 011 Fnlconiformes (hauks ant1 
viiltiires) and Strigifornies (owls) : B ~ i l u r m o ~ o t h r o ~ z  on Halliformes (coots arid 
i d s ) ,  one famil>- of the ('ironiifornies (ibises) and on the lioatzin (soniett.11at 
tloulitfully included in the Calliformes). The author who would argue from the 
;hove distribution any specially close relationship between the groups of k)irds 
ronczernecl would need to  he a great deal bolder than I am, and the suggestion 
t lint this sp'atl ic distribution among (ant1 even within) the orders of birds 
represents the remnant of :L once nearly universal infestation seems irresistible. 
That the (1iKtLreiit p i i p s  roiwernetl should ;dl have acquired theii 1Cic.iuidae 
or Liieinoliot hriitlae either fi om :LII itilc'estol (wwrion t o  t h i n  m d  not t o  ot tier 
bird groiil )s or sec.ondarily from cac.11 other sevrnh a1 m os t i m p m i  Me. 

'Tui iiiiig to mammals, Trichodertitlae are found on every large groiip 
forinerly inclntiecl in t h e  ungulates except the Suina, and on cvery large groiq) 
of the Carinvora ( s . E . )  except the seals. Anoplura orcur on  a l l  the large groups 
of the iingtilates, but (like the Trichodectidae) appear to be absent on a few 
small groups, including the Tapiridae and the Khinocerotidae ; they ocriir in 
;i,lnindanr*e on the seals hiit on no other Carnivora except the Canidae. I t  is 
h;~r(IIy possible t o  argue that Trichodectidae attached themselves to the 
~iiig~ilates after the divergenve of the Suina, the Tapiridae and tlie Rhino- 
( erotitlac from the main stock, k)ecause they occur on :in ungulate stock ( that  
of 1 lie hyraxes) which :rppears to 1 ) ~  still older : they miist, tlierefore, have on(.e 
been present on these groups ant1 have become extinct. The abseilce of Anoplura 



on all Carnivora except seals i ~ l d  Csnidw seeins <tlso to be eqlic&le in 110 other 
way, The ahsence of 
'J'richdectidae from the seals is doubtless due to their ~ p a t i C  habits, and seems 
to me to be certainly another instance of secondary azbsence. A number of 
other cases are mentioned in the discussion of the host-list. Such absences of 
a given group of lice from a whole group of hosts are, of course, explicable b ~ -  
the  lice having become extinct a t  a (late when the host-group was represented 
by a single ancestral species. It has been suggested that the ungulates are not 
a natural group, the Artiodactyla being nearer related to  the Carnivora than to 
the Perissodactyh ; if this is correct the fact would tend to strengthen my 
argument. 

Even among genera and species of hosts there are many instances of appar- 
ently anomalous absences. An excellent example is the absence of Prolino- 
gnathus on hyraxes of the genus /hwdro?iymx although the genus is often very 
common on Procavia and Hptwoh yraz. A still better instance is provided by the 
African squirrels of the genus X ~ r u . s  (1). 461), both of which have been examined 
so frequently that we may feel a reasonable degree of certainty that we know their 
1oiise-f:tuna. A glance through the list of squirrels (pp. 454-465) will show 
that i i  great variety of genera normally possess an ~ n d P r 1 ~ i n ~ l k . s  and a Neo- 
haemdopinus (with sometimes a Hoplopluura as well) ; each of the species of 
X m t s  has lost one of these two genera, but  the lost genus is different in earh 
case, X .  innitris lacking EndPv1Pindlu.s whereas S. Prythmpu.9 lacks Neohaerna- 
topinu.9. 1 consider this last instance completely conclusive evidence that 
absences of lice may be secondary, and I believe that a great number of apparent 
anomalies in louse-distribution are due to this factor. I t  seems worth recording 
that Reclford in South Africa and myself in Ugaiida failed to find Trichode 
canis on dogs, since it suggests strongly that this cosmopolitan and often 
abundant species has become secondarily absent in Africa. 

A glance a t  the pages of the host-list dealing with land-Carnivora (pp. 
496408) and those dealing with Artiodaetyla and Perissodwtyla, (pp. 520-534) 
will at  once show the extremely sporadic nature of the distribution of the 
natural groups of Trichodectidae which I have here called subgenera (see 1). 437) ; 
the distribution of the various groups of Fdicola on mongooses (pp  504-506) is 
particularly interesting in this connection. Such a state of affairs could be 
accounted for by secondary infestation on a huge scale, by parallelism (the 
explanation 1 suggested in earlier papers) or by the hypothesis that at one time 
most of the ungulates and carnivores had multiple infestations of the type 
common among the hyraxes, and that in almost all instances all but one of the 
original species of Trichodectidae on a given host has died out. The theory of 
secondary infestation is confronted by the fact that the group of Carnivora 
among which multiple infestations are least rare (the mongooses) includes pre- 
cisely those forms whose mammalian prey does not normally include the groups 
whkh are infested with Trichodectidae, and my faith in the suggestion t h a t  the 
explanation is 1xmdlelism has been shattered by the amazing resemblance be- 
tween Ijamalinia neqlPcta, found on dmmotragus leraia (a sheep) and the sIiecies 
found on the Equidae, which seems to me to be far too close to be accounted 
for by anything except very near relationship. I now believe that subsequent 
to the original infestation of mammals by lice there was a period during 
which there was multiplication of species and genera to a degree that we might 
never suspect but for such residual cases as that of Dendrohyrax arboreus 
udolji-friederici, though this explanation involves invoking secondary absence 
on an entirely unexpected scale. I revert to this subject in the next section 
of this work. 

There are several ways in which extinction of a group of parasites on a given 
group of hosts could come about, of which the most obvious is the acquisition 
by the hosts of habits or a structure (sueh as relative or absolute hairlessness) 
that render them unsuitable to the parasites, The relative hairlessness of pigs 

these are among the oldest groups of the Chiiivora. 



~tncl lii1)poi)ot~iiiiiises seenih <in :ideqii,itc\ rexon foi tlieii lac.1, of t i l e  I i m  +,it 1t~g 

‘l‘richodectdne. i i n r t  w l t t t i  h i l i i  lessiic- I $  c.omt>iiied with ,I  c.oiiipletcl- ;iqii.it I V  

mode of life, as in the Sii~cnia a m 1  (’etacea. v e  wrtainl> need look no fiirtlier 
for the cause of the absence of nll lice from these groups of hosts. It seems 
cstremelj ~ ~ ~ 0 I ) i ~ ~ ~ l C  that niiotlier factor in this class may he some vlieniical 
‘Literation in the blootl or hair that renders these uiisiiitable as food. Unfor- 
tunately the most suggestive instanc~e in this connection is not fully estal)lislircl, 
but it seems worth mentioning nevertheless : 1 have examined by the dissolving 
technique the skins of seven spotted hyaenas and three striped hyaenas, m(1 
many scores of the former specieh have been examined by searching, Init no Iiw 
of any kind have been foiind 011 eitlier species. Since Trichodectidae occtii. on 
all other gronps of land-carnivores which have been examined (including thc 
aard-wolf, wliieli is very nearly related to the Hyaenidae) this apparent absencc 
must, if confirmed, necessarily be secondary, aiid I suggest that it is perhap 
due to  changes in the blood and hair of hyaenas attributable to  t k i r  diet. The 
absence of lice from mammals whose food consists largely of ants (see p. 416, 
footnqtc) is perhaps attributable to this diet. but the fact thitt pertain ant- 
eating birds are infested much weakens this suggestion. 

The ease with which a group of parasites could become extinct on certain 
hosts is clearly indicated by those not infrequent cases in which a species of’ 
lonsta owurs on only a small piq)ortiori of the irdividuals of its host-specitxs 
111 the by i to means extrcinc case of l)urr~aZi7~ia uruw,ctr,n.s, belonging to t Lit. 

Isclniocera, 1 examined by the dissolving technique sixteen skins of the host, 
of which eight were louse-free, SIX more lmducecl a maximum of five specimens, 
m d  ordy one was heavily iilfested (Hopkins. I943 u. p. 26). We have seen above 
(pp. 410-41 1) that youth and ill-health are factors often associated with heavy 
infestations of lice (both Xallophaga and Anoplura) ; if we assume an epizootic, 
passing through a largely uninfested population and selecting out for destruction 
the weakly and the young, i t  is easy to see that the result might be the elimin- 
ation of all heavily-infested indivitluals itnd the consequent extinction of the 
chruing louse of the host in question. Extinction of a sucking louse by such 
:t means would be still easier, 1)ecaiise the disease might, be one transmitted by 
the louse itself. 

Hindle (1916 ; 191 9) records many examples of unisexual brootls of 1’dicuZ~t.s 
hurrtu?zti.s, and Buxton (1939, 1). 45) notes that ih  particular strain of this species 
.. brought itself close to  extinction by I)ro(lwing 190 males to 3 females ”. 
Tf‘ such a tendency were to  hecome widespread in a louse-species i t  is olwious 
that complete extinction of the species niigltt easily result, especially as too 
high a proportion of males is directly injurious to the females (Buxton, 1939. 

In  some instances the absence of lice from certain individuals of a louse- 
infested species is doubtless drie t o  chance, these individuals not having happened 
to become infested, but in the case of man thereia direct evide~we that intlividtiiil 
insusceptibility exists. Biixton ( I941 N. 1). I!%%) iLJ1d MacLeotl and ~raufol’d- 
Herison ( 1941, p. 290) observed (*i\ses of sric*h iristisc,eIjtil)ilitS. iLrl(I thc l i ~ t t  C r  
:tuthors tested the observations by cx])erirnent ;mi stmwwI t hiit (TI t iun 

mtividiials vonstitnte an rcnf:~vour;il)le environment for l’rdic*d?t.s h I ~ I / L U ) I  tf.5 ; 
Itileh- and ,lohamsen (1932, p. 129) record an iiist;~nc.e of Iiung-y lice refusing 
t o  feed on one of two brothers. though the? fed readily on the other. 111 
inan this insusceptibility is rare, but i t  is i.rasona1)le to asiime that among 
other mammals there may be instancw in which iiisiisc~e~~til~ilit~ is t fie rule, UP 

even universal. We know very little about the causes of iiisusc,eptibilit,y, but 
it seems possible that this fartor may have plajed an  important part in 
the extinction of lice upon rertaiii groups of hosts. A highly MU 
with regard to  insusceptibility is that there is milch evidence ( Fer 
p. 598 ; Werneck, 1937 d ,  pp. 162, 163) that caaptirity gre<ttly fa.voiirs 1 1 1 ~  

1). 46). 

p ~ o c  ZOOL. SOC. LONU.-VOL. 1 Lit, 29 
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oc~tirrence of licc on monkeys, perhaps by breaking down their relative uisus- 
cel'tibility Similarly i t  has been shown (Crauford-Benson, 1941, 1). 365) that 
mttle kept under cover are more heavily infested bx lice thiin are those in the 
open." These observations suggest the possibility that the fact that a given 
louse may become established on a captive animal to WhlCh it is not Iiormal may 
not be evidence that the host-species could be SuCCeSSfLlll) c o h i z e d  by the louse 
in natural conditions. 1943) summarizes most of the httl(, 
that is known on the subject of tlic cniises of insusceptibility, and shows that 111 
captive white rats there is it strong pukitive correlation between Iieavg ides-  
tations with lice and deficiency of certain vitamins in the diet : such deficiencies. 
therefore, may be one cause of the hreak-down of relative natural immunity 
which is sometimes observed in captive mammals. .Joyeux and Sautet ( 193!), 
1). 619) record an instance in which dog proved an nnfavouraMe host for 
Linognathus srtosm. an experimental infestation dying out iii the course of 
few weeks, and also (p. 620) cases in whic.li natural infestations of dogs with the 
same louse died out or greatly diminished after the development of a furfuraceoils 
dermatitis ; they suggest that  in the latter instance the lice are unable to 
penetrate the scales caused by the dermatitis and therefore rannot feed. SIiiill 
(1932) states that breeds of rattle with ;I greasy skin are less sirscq)til)lc t o  1 1 1 -  

festation With 'rridiodectidae than those with R dry skin. 
There is much evidence which suggests that  yet another. cause of extinction 

of lire on ;L given host-group may 1)c competition between tliffercnt g toul~ ,  
cjf.ectoi,ar.asites, which need not necessarily be lice Although I fintl it impossil)It~ 
to snggest how hhllophaga and Anoplura coiild oornc into competition unless 
the former destroy the eggs of the latter, there is evidence whirh suggests very 
strongly that abundance of members of one group is usually inconsistent with 
abundance of members of the other. The most satisfactory examples of this 
phenomenoii are to  be found among the rodents (pp. 454-496) where it will be 
rioted that the families and genera which are heavily infested with Mallophagn 
seldom or never have Anoplurn ; although the Old World rodents never have 
Xallophaga the difference is not solelv geographical, for examination of the list 
will show that the prevalence of apparent incompatibility of the two groups of 
lire extends to New World families and genera also. The same phenomenon is to  
be found to  some degree among other host-groups infested by both Mallophaga 
and Anophrra, for Dr. Werneck kindly informs me that he has not yet encoun- 
tered both Mallophaga and Anoplura on the same individual monkey, and my 
examinations of large numbers of hyraxes and antelopes have shown that species, 
and even individuals, infested with large numbers of one of these groups of lice 
usually harbour few or no members of the other (Tables I1 and V). Particulars 
of the proportions of these two groups on a number of skins of Procavia and 
Hderohyrax are given in Table V, Umdrohyrax being omitted because Anoplura 
(lo not occur on this genus The table includes all individuals for which fiill 
paxticwlars are available and from which a " reasonable sample " of lice was 
obtained, " reasonable sample '' being defined for this purpose as not less than 
ten lice. I n  order to exclude tlifferencw attributable to the technique employed J 
have confined the table to  skins examined by brushing, but it is not to  be assumed 
that all the skins were examined with equal thoroughness, so that the lice 
obtained do not necessarilj represent the same proportion of the total population 
on the skin in each instance. The very strong tendency for one group to he 
dominant almost to the exclusion of the other emerges clearly from these 
figures ; as might be expecterl, it is much less marked if the total louse-population 
is small. 

Some iinpublishrd H orlr performed hy Dr. Werneck and mentioned by his 
kind permission IS dirrct evidence of similar competition within the Mallophnq : 

* On the other hand, there 1s much evidence miggesting that, in certain other mammal* 
and in birds, raptivity favours loss of lice, 

Kartmarl (1942. 



TABLE V.-Proportions of Mallophaga mid X~ioldinn fomid by I)rusliiiig 
Skins fi.oni wllicli i i  total of lehs individual skins of hyraxes 

than ten lice \vils obtaiiied arc oinit,ted. 

Earticiilms of host. 
T.M. 3043 
T.M. 3276 
T.M. 8318 
T.M. 8329 
T.M. 9618 
T.M. 9620 
T.M. 2097 
T.M. 7795 
T.M. 9613 
T.M. 8319 
T.M. 7535 
T.M. 7793 
T.M. 8324 
T.M. 4776 
T.M. 5882 
T.M. 9327 
T.M. 9617 
T.M. 9615 
T.M. 3568 
T.M. 3570 
T.M. 2146 
T.M. 9614 
T.M. 833d 
T.M. 9331 
T.M. 2006 
T.M. 9326 
T.M. 3044 
T.M. 3670 
T.M. 6759 
T.M. 7797 
S.A.M. 18899 
T.M. 5883 
T.M. 3983 
T.M. 8339 
T.M. 8338 
T.M. 1804 
T.M. 6766 
T.M. 1546 
T.M. 1805 
T.M. 5331 
T.M. 2144 
T.M. 4489 
T.M. 6749 
T.M. 5881 
T.M. 5886 
T.M. 6752 

(Zetabue) . .  
(Zetabae) . .  
(welwitschii) . . 
(tsurnebensis) . . 
(windhuki) . . 
( ? reuningi) . . 
(capensis ssp.) 
(vanderhorsti) . . 
(windhuki) . . 
(welwitschii) . . 
(near ruddi) . . 
(capensis ssp.) 
(welwitschii) . . 
(granti) . .  
(letubae) . .  
(near natalensis) 
(wtndhuki) . . 
(wzndhuki) . . 
(combai) . . 
(coombsi) . . 
(klaverensb) . . 
(reuningi) . . 
(griqwce) . . 
(natalensia) . . 
(near capemis) 
(granti) . . . .  
(wombai) . . 
(aZbanie.nsb) . . 
(vanderhorsti) . . 
(capensis) . . 

(Windl&Uk.i) . . 

(Zetabae) .. 
(granti) . . . .  
( ?  .qchultzei) . . 
(schltzei)  . . 
(coornbsi) . . 
(albaniensis) . . 
(coornbsi) . . 
(coombsi) . . 
( m d d i )  . . . .  
(wr lo th i )  . . 
(? letubae) . . 
(albaniewis) . . 
(?  letabae) . . 
(rwldi) . . . .  
falbaniensis) . . 

S.A.Z.S. T.M. 577 (capensis S S ~ . )  
T.M. 3489 
T.M. 9323 
T.M. 2145 
T.M. I547 
T.M. 3573 
T.M. 7573 
T.M. 7573 
T.M. 3574 
T.M. 4488 
T.M. 9295 
T.M. 6755 
T.M. 8336 
T.M. 4775 
T.M. 3981 
T.M. 3569 
T.M. 5335 
T.M. 6757 
T.M. 8333 
T.M. 2150 
T.M. 2005 
T.M. 8334 
S.A.M. 19448 
T.M. 4344 
T.M. 1648 
5.M. 9294 
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lie foiin4 that the loiisr-l)opiilat,ion of iiormal giiiiiea-pigs is made np roughly of 
rolrr. loyo (:yropt(.s iind ;yo Trirncnopon . if the animals are prevented 
rhiiig tlieniselvcs the 1)iq)nrtion of Triw~7topo77 greatly increases and 

.ifter some time the other txqo qencra cornpletely disappear, hiit if the same 
experiment is performed it h a guinea-pig not infested with Trirnenopon the other 
t WO genera miiltipl> exc~ccclinyly. I t  is it11 everyday observation that abundance 
oi one species of 3lallopliiip on :L host 11 ith a rnultiple infestation is often 
acwmipaiiied by rarity or atmerice of tlie other species, and the ahsencc of 
l'richodec.te.\ o i l  dogs i n  Africa (1) 428) may be due to the fact that neglecsted 
clogs in t liis c.oiitinent ;ire often v e ~ y  heavily infested \\ith Hefe!lodo.cus sp.inigu/ . 
'I'honipsoii ( I  9-10) notes that there are 110 records of these two species from t h c ,  
same dog, a n d  this is also my experience. 

Thompson (1938 P ,  pp. 331-332) has observed an apparent incompatibility 
between the piesence offleas and that of mites or lice on the same individual rat, 
and competition ~)rovirles ti probable explanntion of the absence of lice on the 
(?hiroptera, since hats are often very heavily infested by ectoparasitic mites. 
fleas iLnd Ihptera Although in 'l'hompson's observations (which 1 can confirm) 
inites illid lice ofteti owui.red on the same rat, my own observations show that 
a heavy infestation wth  one of these gi'oiips of parasites is, a t  least iisiidly, 
incoinpatible with the presence of large niimhers of individiials of the other 
proiip oii t lie same spec-inien of tlie host 

Because of'the j)ossihility 01' se.c.onclary ,tl)sence, (wm of s1~orattic o ( ~ i i ~ ~ r r i i c ( ~  
ot a given group of parasites on .L given gmoul) of h<JStS need to ~JC. c,oiisidered with 
especial care . they may relireseiit it primary infestation, which dates from the 
very remote period when the hosts were represented by ii common antestor but 
which has largely died ont, or they may be instances of secondary infestation of 
relatively recent date. The factors which should gnide 11s in assessing such 
instances are the degree of relationship between the different hosts i d  that 
between the different jxmasites 

(1.5) GEOC:RA4PHIC'AL FACTORS. 

It is rarely the case that geography plays any direct part in determining the 
distribution of lice, this irwinq far more dependent on the ancestry of the host 
than on any other factor. Yet the geographical factor cannot he entirely 
ignored, and it apparently acts in at least two diRerent w a ~ s .  

We have seen that it IS iiormal for different subspecies of the sitnie host- 
species to  be infested by tlie same lice, hnt that there are some c*ompletely 
authenticated exceptions. Taking the hyraxes as an example, the simplest 
form these exceptions may take is illustrated by cases such as the occurrence of 
Procaairoln neumanni on /)Pndroh?yra.c validu.u, the island and mainland subspecies 
of the host bearing subspecifically distinct forms of the parasite. In other 

the forms of Proenviroln s. str. on the varioiis subspecies of 
, the parasites are sufficiently different to I)e regarded :is 

specifically distinvt but i ~ r e  still obviously of not far distant wmnioii descent 
Such differences i n  tlir p w i t e s  may originate fi.oni subspecific* differences i i i  
the hosts or nia,) br  tiur t o  the same factors which (.ominonly vaiise free-living 
.tiiintals from tfifi'erent areas 1 o tiifier from one :mother. 'I'hitl the htter fac4or.s 
may be important in the case of lice is suggested by  the case of Ptmarirc rupansis 
coornhsi, diecussed on p. 481. l n  all instances which come into this category 
the parasites that replace one another are closely related and often not more 
than sii hsjJecificdlj distinct, the differeni~es between them l iavjn~ clearly 
:triseii thiwiqh modification of one original stock. 

In the second set of instances in which geography appears to  have affec.tetl 
luirse-tiistr,ihiition the vase is entirely different hecaiisc the species th:tt replace 
one anot her iire iiot c*losely related and :*re often generically distinct This 
ptiei!onieiion does not seem to have hew explicitIy recognized. 1 , 1 1 1  Pe erp 
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( 193.5 I ) ,  1). 148) (:aiiie very close to doing so dieti he iioted tlie prohability t,hiLt 
IJh ilayifer UJ miqrulot ii occurs only on the eastern forni of Trodus 7aiy7yzlor 
1)cc.aiise )niqratorii is i I  P ~ ~ n w i r ~ r ~ u x  aid  generically distiiict from t lie s1)ecier 
whicli Peters calls PiiiZopte.rris . s d f / m  ~ L S  a ~ d  which tie records from three otller 
snbspecies of the Imst. It’ is obvioiisl5- n developine~it of the ver:\. familiar fkct 
t h a t  ittdividria.ls of‘ il Iiost d i i ( : I i  is itifested with several genera of .\La.ll~q~hag;i 
scltlorn hear Iieevj itifestations of nior’e thaii onc of them. ‘I’hc ~)heriorne~ioii 
i s  VWJ. (:Ieitrly illiist,tatetl hy the lol ist?-f iLi i i~i i .  of hyraxes, whwc it. is 1 ) l i ~ i i ~  tliat. 
t tic f;LlIIlil occurring on ancient hyraxes must havc beell rririch iic.licr t hitn t tint 
of itlost i)i,esent-day ineint)ers of the groiq). ?‘he most ol)vioiis case is i i l  ttic. 

which itenrly every foriir possesses a /’,ow?G-ola .v. str .  csxcplit 
‘ii , u+wr e t I i I ni e 1.1 )us s1 )ec:i mens ( ) f  Procmia capow s i s  wi t )  d/i I /  X. i , 
I’. c. ~caterOe,:g~:rrxi.s liiilre heen examined wit’hout a Procavicoln 

i l l  niore st iiking is ttic ii~stiince afforded l),y ~ ; i r , : y t r i c / r o d r c ~ ~ . s ,  ILOW 
c:otifi i ic:tl  to o i i t :  siihs1)wies of /)gttd),oh,yra.r r / t h r { < u s ,  hilt so tiistinct from all other 
‘1’ric~hotlcc:titl;ic~ that i t  rriiist surely have oc:c:iirrecl OIL the original Ikndrohyrax 
iuid l)roi)i~hl>- on the original stock of the L’rocaviitlae. I helieve 1 hat) this 
Iiyp~itliesis thiit the itncestors of the Periirigiilat’a owe l iwd. much richer Ions+ 
infestations t h ; i i i  IW f i t id.  O I L  their modern represell ives i i n r l  that these infes- 
t ;i,tiolis ti:ivc. I w i i  t,hiiiaed oi i t  1))- c:stiiictiorr resnltinp in  secondary absence, 
~ m w i t l r a  t lw only satiSfiwtor*)- ~ ~ x p h r a t ~ j o n  for s i d i  anomalies as t>he sporadic 
owiirreiiw of t I l t  ,Suricutmcv.s g r n q  on Carnivnra~ I-)eloiiging t,o both Canoidea 
a i i t l  I4’eloiclea a i i t l .  tlic: fact that, the ‘.l’riahodeotidiLe of Sorth American Niistelidae 
iiearl? all I)elong to t’he Xeotrichodecteqs group, whereas ill Europe this group is 
unki io~vu  ;~nd t,ht Mustelidac (except Meles and I~ctr-a)  are all infested ijy 
members of the ,~tachieZla groq i .  When today we find it mammalian host 
karinp a numl)er of genera and species of lice (as do f h d r o h ~ y r a z  arboreus and 
.-I tilax pal?tdino.sus) we are apt to consider this condition as being abnormal, 
Iirit I siiggest, that to a large extent such a condit’ioii is earlier than the presence 
o f  oiily onc or f,wo loiise genera and species, i d  t’hat, t.0 this extent it is the 
Iat,t,er wndition wtiicli shonld he considered abnormal. 

Kbler ( 1  94O.p. 47) seems to suggest that, t’he fact, that Mallophaga of niainmals 
a.re very ric:Ii in species only in waim and hot climates ma,y have a climat,ic 
expIanat,ion, mentioning t’liat it is against, expectation hecaiise one would expect 
MaIlophaga t’o he more numeroils in the denser fur of mammals of cool climates 
t,han in the sparser covering of tropical species. But I do not consider the 
fact that there are more species of Trichodectidae in certain tmpic:al areas than 
in some cool regions to he an exception to t’he general rule that louse-distribution 
is governed solely hy host-dist’ribution : in proportion, to the nw7nbe.r of hfi.st- 
species qf xilitable qroups Trichodectidae are hardly (if at all) fewer in temper;lte 
regions than in t,he t,ropics. The mammalian fauna of Europe, for instance, ifi 
overwhelmingly composed of members of groups (Chiroptera, Insect,ivora and 
Muridae) t,hat do not have Mallophaga either in tropical or in cool regions, 
and on the groups which normally are infested with Mallophaga we generally 
find one species of Trichodectidae per host-species in both sets of climat,ic 
conditions. Multiple infestations with Trichodectidae are rare in most host,. 
groups, whether in hot or in cool conditions ; here, again, there does not seem 
t,o me to be any real difference between conditions in tropical a,nd in temperate 
a,reas, for among the deer (e .g . )  the only known cases of multiple infestat,ions 
are those of the two North American species of Odocoileus, occurring in temperat,e 
(:onditions, each of which is infested by two species of Trichodect,idae, while 
in the Procaviidae, on which multiple infestations ~e normal, Procavia c. 
caipeiesis, occurring in the temperate conditions of the extreme south of Africa, 
is infested by three species of Trichodectidae as against the two that are normal 
for t,ropical species of the geniis sucli as Procaiiia johnstoni lopasi. 
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111. A HOST-LIST OF THE LICE OF MAMMALS. 

PROCEI)UXE VOLLOWED IN COMPILIXG THE LIST 

The clifficulties of compiling a critical host-list of mammal-lice are considerable 
a i d  I ;mi cbonsrious tlkiit 1 have not entirely succeeded in overcoming them, but 
i ~ i i  uiiciitic~al list n oultl be valueless because of the numerous erroneous records 
that hurdeii the literatnre, most of which ure clue to contamination, mislabelling, 
and riiisidentificatioiis of either the host or the parasites. Nuttall (1917 c 1’. 112) 
xvrites, of cmntaniiriations of Pediculws hmanvs on domestic animals, that 
finding lice on these hosts has “ no more significance than if they were found 
on a hearthrug or chair unless it can be shown that they breed upon other 
hosts than man ”, yet such records are often repeated b y  author after author 
until it would almost seem that the occurrence is normal. Denny’s record of 
Linognathus seto.sus on a ferret, for example, has been copied so niaiiy times 
that Ewiilg ( I  W!j,  1). 139) includes the ferret without comment in a list of the 
hosts of this louse, although Denny’s record is obviously due to contamination. 
As my list is intended to be as complete as possible, 1 have not felt justified irr 
onlittirig even obviously crroiieous published records, but 1 have relegated 
most of them to notes and 1 hope that future authors will ignore them, for they 
arc completely valueless and misleading. 

s fcw records as possihlc 1 have tried to bee all the literature 
iii which rccwrds of mamm;rl-lice arc contained, except the huge bulk of economic. 
literature dealing solely with well-known lice of man and his domestic animals. 
In this endeavour 1 have certainly failed, because many records (some of which 
would be valuable as confirmation) are published in obscure local lists which 
seldom find their way into the reviews. Records from a few papers which I 
have been unable to consult have been taken from Ferris (1920-1935), from the 
. Zoological Record ’, and from the ‘ Review of Applied Entomology ’. 

It is very unfortunate that many descriptions or records of lice are based 
on a few specimens collected from captive animals or from skins in museums. 
Many of these lice have subsequently been obtained from hosts in iiaturaf 
conditions and the accuracy or otherwise of the original records has been 
established, but many others are still only known from material of such suspect 
provenance. If we remember that jri scores of instances a lousc is known only 
from three or four specimens, sometimes derived from skins of as many different 
species of hosts, it is clear that many errors must, remain, only to be cleared up 
by extensive collecting from wild hosts. 

It is obvious that (subject to certain reservations in respect of museum 
skins and captive hosts) the more frequently a given louse has been obtained 
from a given species of host the greater becomes the probability that the louse 
is a normal parasite of the host concerned, particularly if it occurred in numbers. 
For this reason 1 have recorded the number of occasions on which each louse 
has been taken on a given host-species, regarding each host-individual as one 
‘. record ”, and I have also given the number of individuals of the louse which 
were obtained in the few instances in which this information is available. I have 
used a special symbol to indicate that I consider the genuine occurrence of the 
louse on the host under which i t  is listed to be established, but the brief summary 
of the evidence which I give in each instance will enable the reader to form his 
own judgment on this point. The symbol has been used rather sparingly, so 
that its absence does not necessarily imply that I consider the record doubtful. 
I t  is also obvious that, if the possibility of mislabelling has been excluded, a 
single record of a louse in large numbers from a wild host is worth many records 
from museum skins or captive animals. It is because I know the exact, circum- 
stances of the records, and not because I regard myself as less liable to error 
than others, that a number of my own records from single hosts are indicated 



as being reliable * ; many ot,lier records uf my own haw tieen rejected for a 
sinillar reason--that, kiiowiny the circumstances, 1 know that a mistake was 
extremely probable. In  maiij- instances tlie figures I give of' louse-infestations 
from skins in t'he Traiisvaal Museum examiiied by Bedfwd will be found to he 
higher than the figures for tlie same skins quoted bj. the latter. This is because 
i~ leave spent in South Africa gave me the opl)ortunity to  re-examine man? ~f 
these skins and obtain fiirther inaterial from tlrein. X few records of m y  
uegative results from dissolved skins have beeii included j i i  spite of tlie iiunibers 
being far too small to  suggest that lice are really ahsent oil tlrese hosts, becailse 
these records may be of use to other workers. 

The conditioris iii which nioidseys a,rc ~ior~nallj-  kept i i i  ZOOS, with itniniiil~ 
of' diEerent species oftcn cuddling (11) to oiic anot'her illid liuiitiiig cctch otlitr 's 
lice, are ideal for tlie occurrelice of contaniinatiun, a.nd it is aniaziiig that this 
contamination is apparently so limited in scope-that there a]~])e&r, for instaiicc, 
to  be no records of the genus Pediciizus from any of t l ic  Bmericwi monkeys 
which constitiite the Ceboidea. Elit I liave iiot. fclt ablc to accept the fact of 
t here heiiig several records of louse from c::tptivc sI)cciniens of a monkey as 
c:olist,itrrting mure tlian cxtremeJ,y weak ct>llfirIniit ion of tlic i L l l t  Iif:nticit,y of tlit: 
occiirreiice. 
into i i  museum with its original data and without any illtlicittion that it, had been 
in c;Lptivity. Bor tlicse reasons, while acceptbig as I '  wild '' i t t i  musenm-skins 
with data suggesting that the itrtimals had never heen iii captivity, 1 have t'ried 
t o  differentiate by calling suali specimeiis ' '  wild skins ". Jk!cords in wliicli t lw 
lice were collected from a freslil~-killed wild host, ur  froni the skins of suc:lr 
hosts if these had not 1,een in contact wit.h other skins, are stated to he from 
.. wild hosts ". Records from wild skins arc, of course, much less reliahlc tlian 
those from wild Iiosts. Some of Bedford's records which have the appearance 
of being from wild hosts are actually from wild skins, hut, it is often impossible 
to  he sure in which class his records fall and 1 have given doubtful cases the 
bencfit, of the doubt. 

Domesticated mammals also form a lieculiarly difficult, prot)lem, i ts pointetl 
out by Fahrenliolz (1939 a) .  Not only are records from these liosts especially 
1i;tble to bc clue to contamination, bat the hosts themselves are probably in 
some cases of polyphyletic origin. I)efinit,e instances in which this latter factor 
qq)eitrs to have affected the louse-fauna of such hosts are provided by the pigs 
(1). 521), tlie goats (1). 533) and perhaps the sheep (1). 533) .  The difficulty of' 
elucidating such records is greatly increased by the almost invariable habit of 
authors of mentioning only vernacular names for domesticated hosts, coupled 
with the impossibility of deducing the form concerned from the geographical 
data. An ox in East Africa, for instance, may equally well bc Hos taumis, Bos 
iiedicus, or a cross between the two. Very much more collecting, carried out 
wit,h much more care than has usually been the case hitherto, will bc required 
before we can hope to  have anything like adequate knowledge of the lice wliicli 
irifest our domestic mammals. 

With regard to t'he classification of the host,s, 1 have followed Simpson (1945) 
down to the genus. Below the genus there is no comprehensive list, but 1 have 
followed Ellerman (1940,1941) for rodents, with a few small alterations suggested 
by Dr J. E. Hill for American groups. G. M. Allen (1939) has been my guide 
for African mammals other than rodents, but I have made a few small modi- 
fications for reasons mentioned in each case. Other groups have been worked 
in with the aid of mammalogical friends, but 1 take responsibilit,y for the final 
versioii. Except in the case of the liyracoidea, t,kiere are very few instances 
in which different subspecies of one host-species are infested with clifierent lice, 

* For the sake of brevity I have sonlethes used the phrase " reliable record " in tke 
host-list, without giving details. This phrase implies that the host was wild, contamination 
was excluded ,and the louse-species occurred in sufficient numbers to exclude the possibility 
that the case was one of straggling. 

hrtlierniore, tho skin of sucli i L  cqt ivo may later find it,s i 



so (in order to  keel) the list withiii hounds) I hitve normallj ignored subspecies 
( ~ s ( q ) t  iii  t Iiis groril' o f  hosts. *Is nieritionetl on p. :I!)?, I take i~ conservative 
vivw of w h i t  t~)iist,itiites :L species, but L liavc iiot tlioiiglit it desirable to alter 
the  itCcc]Jted arwiipcnient with regard to host -sl)ecies excel~t iii a few iristarices 
\vjiicfi are ex~)laiiicd in t,lie list. 

~lisitlciitificatioiis of tlie hosts clo iiot usually cause much difficulty, because 
moat. i n o ~ l e r i i  i:ullectors of lice froni t l i t :  niorc rfiffkult gror ip  of mammals have 
iakci; the trouble to get the 1ios:s acciirate1)- determined, but a feu. erroneous 
i.ec.ortls i ~ r c  undoubtedly tlnc t o  this fact or. Sl~eii'cer (1939); for instance, notes 
< ti iLt t Iic \\ Jiite-tailed deer of  the Iiiiiitcr is often riot, the wliitc-r.ailed deer (4  tlw 
I:iolopist ; iwr is iIie presence of it subs1)ecific name alwa,m proof of accurate 
tleterrriina,i itxi, becaiise this ma?; rnerely Irave beeii added 1)) someone n.lio 
kiiows tt& this sihspecies occurs in tlie area concerned. I have omit,ted 
recortls from iiic;oni~)letel~ identified Irosts exceptj actual t,yl)e-hosts ( i .e. t31ic 

froni iv!iicl! the t.yp!es of a I(JIM were olitaineetl) toqetlier with ma.iry 
1s i i i  which t lit: I)arasite was iiot f'illj identified. The monke~s form a 

SJJCCiiLI Iy tlificult problem he~i~t~sie their synonymy is extremely complicated 
iind tiit: sanie riame hiis often Iieeii iiserl for different. species at different. periods, 

t IiiLt. i i  guess tiits frcqric:ritly hiid to ho ma&: a.s t,o the sense i t i  which i~ 

givrii itut,hor was p r ~ h t t h l ?  iisinp :I, givrii name, but the 
this factor i s  c!asil\- exilggel'itted hecarwe it only serioiisly a, 
rccords, d l  of which a,re froni ca.l)tivr: hosts itntl therefore in any CHSC somewhat 
unrelin t h .  Ferris and Redford have set. the excellent example of recording 
museum-iiiimbers of their material in the more difficult groups of mammals, 
ant1 f.his has enat)led u number of host-deterniinatiois to be completed or 
wrrectetl. 1 have followed their example wherever possible, using abbreviations 
(listed at  the end of this section) for the various museums in which skins have 
been examined. 

Alisdeterniinations of the parasites are extremely common because of tht: 
I I  risi~tisfa,c:tory state of o n r  s.ystematics, j)art~iculsrly with regard to t,he Mallo- 
pliaga. Ferris will serve as an example for the very reason that he is ail 
exc:eptioidly careful iwthor itnd good systematfist : in 1930 he examined it 
c.ollec:tioii of Mallophaga from Africaii hyraxes, and figured them so excellently 
t ' h i L t  all the species are ea,sy t'o recognize ; omitting the four species he described 
(sll of them correctly) as new, lie identified five species and only one of his 
determinations is correct. If a systematist of the calibre of Ferris can make 
so many mistakes, what' citn he expected of those of lesser grade 1 Again 
a r i d  again in his great monograph of the sucking lice (1930-1935) Ferris remarks 
that further material will probably cause what hc is a t  present forced to  regard 
as one variable species to be split up into numerous species or subspecies. In a 
numher of instances this process of splitting has begun, but in far more this is 
riot the case. Because of the certainty that this process will proceed further, 
1 have indicated the type-host of each louse by placing an asterisk against t'he 
iiame of the latter ; records without the asterisk must be read as meaning only 
that it louse of the same typeas that named has been found on the host in question. 
Where a louse found on a given host has been recorded as a given species of the 
parasite and also split off specifically or subspecifically, only the name of the 
segregate is given (usually in subspecific form), regardless of the fact that it 
may now be regarded as a synonym, and records under the former name are 
regarded as applying to the latter. An example will make this point clearer : 
1laematopiurcr.s asin i was descrihed froni the ass, H .  macrocephalus from the 
horse and H .  minov from the zebra, and Ferris regards all three as synonymous. 
For the purpose of the host-list I have assiimed all records of H .  asini from the 
horse and zebra to refer to H .  asini ~macrocr~Jlial~us and H .  a.  minor respectively, 
without this procedure inil~lying any expression of opinion i ts  to whether Ferris 
is right) in considering them the same. Sirnilarly, nearly all the known lice of 
the Nustelinae, for instance, have at, some t'inie or other been misidentified as 
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’I’nrhodPxtPs w t i t s u s ,  and I have assumed records under this nmie to  refer t o  
t Iic specific louse of the host roiioerned 

The question of the iiurii1)ei~ of genera iiito w-liicli the Ti iclioclectidac s i ro i l id  
Iw chvitled is one of great dificiilt? , on n.hich it is possible to hold v 
\lea’s with an alniost equal basis of logic ‘raking tlic Jfallophaga of  t Iw  
mongooses as an example. there is no question that they are divisible i n t o  
Iiatllrid groiips i~ i l (1  that, for Ili\titiice, FrZiroEa a ~ / t f l / ~ s f /  / >  011 - 4 f i l u t  p Z / / d ~ ~ o \ / / \ .  
is inucli niow closely related t o  species foiuid OIL other iiioiigoosv~ tliaii i t  IS t o  
k’rlicola laticc~ps, also feud 011 Atila.r. Biit these g1.0~1)~ i l I t  ~ io t  hIrnrpI> 
clefined and, for this recison. I c~oiiteitd. iiiaiiilj on gioiiiids of wnwiiieii(~e. that 
tliej- slioiitd not IJC called geeliela 01 cven suhgeiiern (Ho1)hiiis. 1941 h ,  1942 1, 
1 !I& o )  yiiite simila~. chficult?. is enc.onnlered among thc ‘I’ric~}ioclt~ctitl;ir. of 
the uiigiilates (excepr those of the hyraxes. in whicli there is 110 &Jllht t h t  tlw 
i n C i i i i  gron1)s arc geiierii) a i ~ l  frequently in tlic AiiopIi1ra 111 tlre Iioit-list I 
I1;ivtb I I S C ~  i~ coiiservative p i e r i c  arrangerneii!, l)itrtly l)waiiw sii(.li  m i  , i rr<i i{gr- 
rucnt sliows ljetter the relationships hctuccii thc forms founfl oil t l i f f ( w i i 1  
groups of hosts, which is one of m y  main objectb, hut 1 hare c ~ o r i c w l c d  si i  I)gScvicmc 

. ~roups  which seem likelj to be it(*<’cl)tecl t ) j -  ~ystcin~rti i t i  \I Iiow 
poitit differ from mine 

‘T’lrc status i t i id  identit>- of the forms of dic ulu\ foiiiitl on Sc\r \Vorltl  
constitiitc <in ox t r c rwl~  cwiil)lcx 
z’(dir!/l I /  5 q//urz/ I /  1))  r/ /? I /  (JI 1 11‘1 ,I \ , 

lH77), s ii 5j*non?m of P&rtc/u\ h i o i t ~ i i u ,  

Sext  Comes PedLcdu.1 cowoh 1t.5 I’iaget, 1x80, tlie sur\i\ing spwinicii of t111. 
sjjecies 111 tlie British J h s e  IS Prdic./tZw /~tc?nniir~.s i m 1  Ferris. ( 1!~2(~-IO;j.j. 
1). .%Hi) iLpparentl>- regards this specimen <is the t j ye .  but ihiiig (l!):38. 1 )  2 i )  
correctly 1)oints out that as it does riot agree with Piaget’s figure it cannot Ir 
the type (which is perhaps still at Leyden) : Rwing does not, lionever, atlopt 
the name consobnrut.s, though he had used it in an earlier paper (1926, 1). 21) 
‘I’hc nest name I S  Pedzorlus u,@ni.c Mjoberg 1910. but the name 17 I)reocacii1)Jctl 
;~nd Ferris ( I!)l(i / I ,  1) 136) renamed the species PdeuEtrs  mjobuyr. u d e r  ~ d i i d i  

iiamr he discussed all the Ateks-lice in his monograph (Ferris, 1 W-l!G>. 
pi). .%x-.j!)H). Ewing, however (1938, 1). 2 2 ) ,  states thiLt M i o h y o  figures 
iridic.ate that I’ afinis Mjoberg (and therefore P. mjohe/gi Ferris) is a 
of’ P(,dicrtlrr.s / r  urnanus, and consequently he emp1o)-s the name 1’edsc.rclu.c lobut /I \ 
IWirenholz, 1916, over which P. rnjobwgi has three nioiiths’ priority. Fiirtlic~ - 

niore, Ewinp (1926 : 1938) considers that there are it number of species of 
. fplps-lice, which he M ould place in a separate su bgeiius from Prdicdrrs h torcan M.S, 

nilereas Ferris ( 1930-193c5, p 598) not onl. considers them all conspecific 1)irt 
is even not entirely convinced that this species is distinct from P. h7tmnn U S  
It is interesting to  note that Ewing later (1938, 1). 18) shows a leaning towards 
the snppression of his special subgenus for these lice. In  these circumstances 
1 have adopted the earliest undisputed name ( P  lobatira Fahrenliolz) for these 
l i c y .  I consider that Ewing, more especially in his later paper, has established 
:I, case for the existence of several apparently rather uiistable forms whicli I 
think arc best regarded as subspecies of Pediculus lobatus. The latter species 
is extremely closely related to  the Pediculzt.9 of man, and I consider that t o  
erect a special subgenus for it, is grossly to  exaggerate the importance of the 
differences. I have, therefore, accepted all the forms described or recognized 
k)y Ewing, but have placed them all as subspecies of lohatus, and I have accepted 
&ving’s claim to be able to  determine eggs of Pedicdtts , 1 have includeti j i i  
m y  list as P. Eobatus (without subspecific name) all the records given by Ferris 
unless Ewing has identified material from the same host as one of the forms he 
maintains, in which case the records given by Ferris are omitted ; the omissiori 
is  tot very important becmist. all these records are from captives 

The PPdieiilrts of ini~i i  presents a somewhat similar prolilem, lvliet tie1 111ore 
illall o m  subspecies of Pe-dicriliis humanus should be recognized being a matter 

(~rii i(*ipall~- on the genus - 1 t d  
‘I‘llc carliest nmie conceriiecl 

iricli aiithors seem agreetl to regar 
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of opiiuon. il'uttall and Ferris recognize aid! one form worthy of a nitme . 
Ifahrenholz and Ewing would divide both the liead-louse and tlic bod! - I ~ i i s e  
into a llumber of subspecies stated to he characteristic of the different r<icrs 
of mail. The matter was discussecl in great cletaii 1))- E'errls ( 1  '3"-1$X33, 1'1) 
343-,588), and I Ilave departed frotll his wraiigernent UILIJ -  to tlie extciit of 
recognizing the head-louse t t d  body-louse iks rnviror~rnental forms which ;trp 
iiormall?. 80 Ijiiiitetl to their particular regions oii the liost ~ L S  to seein t o  me t o  
IJe worthy of b ~ l j ~ l ) e ~ l t i ~  JXJ&. 

The correct iiorrieiiclature of the lice of tlonicstir pigs is also in  dispiite ttncl 
introduces it question of iinusual interest, proldems of iiorneiiclature h i i g  
iiormallg extremely dull. /iuPnmtopivwu v t i s  w a s  h o n - i i  to  Liiniaciis in 17.ffi 
a i d  the name is valid froin 1738. Ferris (l!M-l!X3.3, pi). 433-434) h i t 5  corrpct I\. 
~joiiitetl out tliat it11 tlie early records, iiicliicliiig those of Liniiaeus, arc of lice 
from drmiestic ]jigs, and consequcnt1y uses the m m e  s u i :  for the 1ic.e now foicntl 
0 1 1  the dorrit~stic pigs of E u r q ~ .  FilhrellIl(Jh, Iiowevcr ( 1  939 c ) ,  points out that  
a t  the time when I,innaeris wrote tlic: tlomc.stic: pigs ofE:rirop<~ were i i  tlornestic*,ttcvl 

tofu, IriLrdIy (ifat a l l )  niotlifictl at that time by infusion of the I)loorl 
s, which werc first imported into Eiiropc (luring the eigIitc.crii 1 1  

(wit lit-?,. He considers that  i l l  Linnactis's time tlic lice of domostic pigs 111 

( i .0.  f~aemulopi)t !/.I upri  (hilre:i,ii), to which he :L(wrditigLy applies t he Il&IJlt' 

If. sf4i.s (Linrrileus) : his contention finds conritkmblc .;upport iii the fact i \M,! 
lice fnini the tlomcatic pigs of southern Europe, where the  admixtitre of orieiit;tl 
tdoocl is apparentlj small, are rriucli nearer to upri than are those from modcrii 
pigs in north ant1 central Ellrope. This arrangement is close to  that piw1)osc(I 
I)y Ewiiig (1934 b ) ,  but (although Fithrenliolz is very probablj- riglit) 1 think 
the i~doptioii of his arraiipment \voultl lead to niiicli confusion arid I h ~ v e  not 
used it in my list ; 1 have omitted Haemutopinus surdiiziensis Fahrenholz (frorn 
,'itcs scrofa ~iuna) ,  which appears to  be the bame as N. suis (Linn.) in Fahrenholz's 
sense, t~nd H .  s u i s  gu,rmaizu.s Fahrenholz, which the latter later considered to l)c 
O ~ J -  R variety of H .  chinPiz.9i.r.. I also consider that the existence of iiitcr- 
mctliates indicates that  d l  the form of Haematopims from the genus t h . g  sl-iuidd 
be recarded as subspecies of If. s 7 ~ i . 9 .  The problem of the forms of lice fowid 
011 swine rirerls much more elucidation, particularly the collecting of far more 
Ili:i,tcri;Ll from wild hosts. 

The abbreviations and symbols employed in tlic host-list are given Lclow :- 

S W C d C r l  IllLlSt hiLVC beell the h[)CCI?S 11OW' f(JLIl1ti 011 the ~ ! l l I ' O ~ ) ~ a f l  Wilt1 tI0,tl. 

Amb. . .  
An. . . . .  
Bo. .. . .  
Gyr. . .  
KW. I .  

Isc. . . . . 
Ne0. . .  
Ped . . .  
Phil. . .  
Rhy. . .  
Tric. . .  
Trim. . . 
A.M.N.H. . . 

B.M. . .  
C.M.M. . . 

. , . . Amblycera. 
. . 
. . Boopidae. 
. . Gyropidae. 
. . Haematopinidae. 
. . Ischnocera. 
. . Neolinognathidm. 
. . Pediculidae. 
. . Philopteridae. 
. . Rhyncophthirina. 
. . Trichodectidae. 
. . Trimenoponidae. 
, . 
. . 
. . 
. . 
. . 
, . Transvaal Museum, Pretoria. 
. . 
. . 

. . 

Anoplura or sucking licc. 

American Museum of Natural History, New 

British Museum (Natural History), London. 
Coryndon Memorial Museum, Nairobi. 
I+Ad Columbian Museum, Chica,go. 
South-African Museum, Cape Town. 

United States National Museum, Wmhingtotl. 
The host concerned is the type host of the louse 

against whose name the symbol is placed. 
The natural occurmnce on the host concerned 

of the louse against, whose name this 
symbol is placed appears to be established, 

York. 
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Class M A M  M A L I A .  
Subclass PROTOT H ERIA.. 

Ortlcr M 0 NOT R E M ATA. (Egg -laying JIani ma IS. ) 
KO lice have beell recorded from any of the Tachyglossidae (Porcupine " L\iit.eaturs ")  

or OrriithorhJiiic.hidne (Duck-hilled Platypus) which voristiti1te this subclass. It is 
jrnproI,abIc. that. sriffrierit spccimens have been adeyiiiltely examined to give any indication 
as to whether this: apparent freedom from lice is genuine. 

Subclass THERIA. 
hfraclass METATHERIA. 

Order MARSUPIALIA. (Marsiipiitls.) 

( O ~ ) o s s ~ i n s .  ) 

Superfamily n1 DELPHOID EA. 

Sr~bfamily Didelphinae. 
Uen1rs ~Iosouer,Pr~ IS. 

SII bgenus 1' c r a 111 J. s. 

Vanlily I)IL)BLPHIU.-I E .  

;\IOS~I)EI,PHIS I)ORIESTI(:US (Wagner). 
~ ~ ~ ~ ' / / 7 ~ ~ ~ ~ ~ ~ 7 ~ ! ~ ~ ~ ~ ~  ~ " ! W Y t / , ~ J ( h  Ferris (syiioiiy~ri : / / o w i h )  (Anih., Trim.). Ecmr 

rc-vortls, incltiditig [?.S.A-.M. skin r 1 o .  L'OL51 and t iw wild hosts (111 

iiumbcrs on the latter). 

(Murinc Oposs~~nis.) 
RIAKNOSA ISCAXA ( L i d ) .  (Grey Opossnm.) 

*C!rim,rr/,ingxia intsrrnediu Werneck. Onc record of iiimicrous spcciilnens 
from a wild host. 

Genus METACHIS 17s. 

META(:H IRLS CIPOSSUM (Linn.). 
Records of !l'riim?~opotL hisp idmi ,  Gryopzts ovalis and Gliricolu porcdli from this host all 

Dr. Werneck tells me t.hat he has been unable to obtain lice, in nature, from the larger 

(Quica Opossum.) 

refer to one captive individual and arc certainly due to cor~taminotion (Wenierk, 

opossums. 

l i t f . ) .  

Superfamily DASYUROJDEA. 
Family D 8 S Y  URIDAX. 
Subfamily Phascogalinae. 

Subgenus A n t e  c h i n  u s. 
Genus PHASCOGALE. (Broad-footed Pouchctl ' *  Nice.") 

PHASCOGALE TAPOATAFU Meyer. (Brush-tailed Pouched " Mouse.") 
"yvopia spinosa Harrison and Johnston. 

skin 8500 almost certainly reliable. 
but this is almost certainly erroneous. 

Two records, one from U.S.K.AI. 
Described from Wallabia hicolor, 

Piaget's record of Trkhodectes penicillutus, which he described from material supposedly 
obtained from this host in Rotterdam Zoo, is due either to mislabelling or contaminn.tion, 
the name being a synonym of HolalcurtiEos crcl.ssipes and the louse a goat-parasite. A single 
rccord of Heterodoxus longitarsus, though apparently from a wild host, is also very probably 
erroneous. 

PHASCOGALE FLAVIPES Waterhouse. (Yellow-footed Pouched '' 1\/Iouse.") 
*PhacvgaZia brevispinvsa (Harrison and Johnston). (Amb., Bo.) One 

record of a single female from a captive host. 
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Superfamily PHALAXGEROIDKA 
Famiiy PHd SCOLOJlID~4G. 

Genus PHA4SCOLOMIS. (Wombats.) 

PFiASUO1,OMIS HIH.~UTUS (Perry). (Common Wombat.) 

PHASCOLOMIS U R ~ I N U S  (Shaw). (Island Wombat.) 

Plsget's record of Colpocephlunb trunmtum, a bird-parmite, froin this hosb could be due 

Boopia tarsata Piaget. 

*Boopiu tarsata Piaget. 

One record from a captive host. 

Three records, different Bources, captive hosts. 

to btraggling but I S  much more probably contamination. 

Genus LAS~ORHINUS. (Hairy-nosed Wombats.) 

LASIORHINUS LATIBRONS (Owen). 

apparently from a wild host. 
*Boopia diibia Werneck and Thompson. One record of 18 specimens, 
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fhmi  I y .11.-1 ~.‘ROPOl)l1).4 k.’ . 
Siihfarnily Macropodinae. (Ka.nga.roos ;lad iVdlitl>ies.) 

Genus THY IXN :A I A. (‘Piubmelons or Swii I, W:LI In I hies. ) 
I’H Y IAM: A I .C R I  IJ,A HI) I EM (lksmweot ) . (Ta.sma.nini 1 or lh i foi is- 1 . ~ 1  licr I I’acle- 

Hetero&>.t:its f o r ~ i p d ~ ~ . ~  (Mjiiherg). (Aml,.. no.) Oiic rccciril. :i.ppreiit Iy 
Inelon.) 

from a wild host. 
‘l‘tiYr,c~:ALE COXENII ((hiy). 

THYLOGALE STIQMATICA Goirltl .  (Northern Red-legged Pademelon.) 

((‘ape York Paclctnelon.) 
*Hu./~r&:rtis forxiputrrs (M.iiit)erg). 

Heterodo.vrta 2mryitco:uris (Piaget). 

One record, no details. 

‘rwo records, appa.rcutly wild Iiod s. 
one certainly R miscletcrmination. 

THYLOGALE THETIS (Ir~sson). (Red-necked Pa.demeloii.) 
He/rr&rirs forcipcr/its (kfjobcrg). ‘I’wn rPcords (Ollc 11s I / .  ~O!i{/;/Ut’8/1.*) 

from appnrent Iy ~ . i l c \  Iiosts. 

(:CllllS hOTt:.WSODOX. ( h ’ g C  WiiJ I i4 lbkS. )  

1’Ht )TE>l S( , I ) (  )S A(:l !.IS (( :t I 1  I I( I). (Stllnly W n  I I;O by.) 
He/u.~.wh.rrt.~ l o ) i y i / u / w . ~  (1’i;i.gct.). 

YROTCNSO ims R c c o ~ w  ( I  )esma.rest ). (Black-t ailecl Wnl 1a.by. ) 
Oiic record, probnbly from n captive. 

*+Heterchxrr.v mcropiis Le SoiiGf and Bullen (synonym : irnhlmti). Threc 
r e e d s .  Describecl from material collected from *‘ Kmgnroos? \VslIJ)ics 
etc.“, but. Paine‘s redesc.riptioii of miiterial from t.tiis host is 21. restriction. 

*tLutumcephuZwm, EP.uo,@fi Harrison and Johnston. (Amh.. Ro.) Three. 
records, inclrrcling one in gre8.t numbers from n cy)tive. 

Roopin a p * m n  Harrison nml Johilnton watt clescribed from n single pair from n probably 
vaptive host : the record is clorihtles due t~ contamination. the trcie host being apparently 
P)mmgnle tapoatufic. Rworclu of a singlo female of Boopia tctr.wta, two femles of L u l t i n i -  
cephdtm. rt3acropus, two males (and sewn females) of Hettro&xus spiniger, and two fcmalcs 
und H. nymph of Paralteterodoms inaigt#im are a11 pmbahly rwes of contnmination. 

One re(:or(l. iqqwently wilt1 his1 . 

*&oj,icc ~iotn-fwmr IA. Soiii;f. 

YI~OTEMSODOW I)OES.~IJS (Gray). (Bla.ck-st riped Wiihby.)  
*Hoopiu m i w t a  JLe Souef. One record: prol)a..hly from a. cnptivc. A 

partt.>p female is indistinguishable from vota-f,r.ucn, but mnlw may IJV 
different. 

One record, probably from t i  ( q b t  iw. 
Hu.br&mr.s Zongilnwra (Piaget ). One record, apparently wilt1 host. 

*I.utiimcephnZum. maeropws Le Souef. 
Originally from Wa.lli1t)ies “, later restricted to prescmt Iwst . 

( 1 M -  necked M’ i t  I I;i t i ) , .  ) PRwr EM s I )OX H I  TO(J HISPA ( lkttiareut ). 
Hrtrr&.ctin Zo~r ! / i tu r~ i i~  (Piaget). 
other appawently ic w i l c l  host. 

Two recorclu. OIIC froill it  (‘itljtive. 1 lit* 
Doii btless misdeterniintct iou .  

Genus MACROPUS. 

Subgenus 0 s p  h r a n t  e r. 
MACROWS ROWSTITS (Could). (Dusky Wallarw.) 

*tPardmpiu .fluva Werneck and Thomlison. Two rc?cortls, tlifieretit 
f iwpiu  mtufrr~cci Lt? SOu6f. One record of tlirec femrrles. 

sources, apparently wild hosts. 
fle&rodoziru brtgitarurin (Piaget). One record, q ~ p r e i i t l ~  . .  wild h a t  : 

f 
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Suhgenus ILI e g it I e i a. 
_\ . IAcRopcs RITFGS (Desmarest). 
*tir’oopia qrmdi i s  Piaget. 

Mjoberg (1910 b,  p. 26) states that he tlesrrihetl Boopin peregrine (a synonym of  ff. 
grandis) from “ eiriige Exempllwre von einer h f ~ ~  pr?rneyi i tus Indien (‘ soehen tiGrli 
angekommenes Thier ’) (Coll. Mus. Zool. Hrimburg. 4, viii. 1895).” As the whole genus 
Ijoopia is confined t)o marsiipids, the record is almost certainly tluc to mislabelling. 
Inc.identally, there appears to be no such otter as Lutm pruneri. 

(Cireat Red Kangaroo.) 
Three records, different sources. 

Hr,terodo.ric.u Zonyitursus (Piaget,). One record, host alpwent Iy wild. 

Su bpenus M a c r o p 11 s. 
3 lac~o~r . s  ~ 1 . 4 ~ 0 ~  Rhaw. (Great Greg- Kangaroo.) 
* Roopicc mjobergi Werneck and Thompson. One record of three females 

a,nd a nymph. 

of which apparently refer t o  wild hosts. 
*-i-Hetwodozus Zongital:sus (Piapet). 

Onc record of two specimens of Boopia grundis is probably tlnc to contamination. 

Three records, diflerent so111 

(:enus T)EX ~)KoI,A(:I:s. (Tree K : q a  roos.) 
DESI)ROLA(:TJS LCMHOLTZI (hllett.  ( I ,~tn~hol tz’s  ‘ I ’ iee  K:mgnroo.) 

~idiali.7 Mj?jt)erg. (Amh., H o . )  TWO rcc~wtls f i m n  wild 
tl0St.S. 

Subfamily Potorainae. 
Genus AEPYPRYMWTS. (“ Itat”-Ksnga.roofi.) 

-~EPYPItYMSTjS RIiFESCEXS (Gray). 
* iPuraheterodoxzis in,siynis Harrison and Johnston. (Amh., Ro.) Four 

( l < l ~ f O u S  “Rat ”-K;Lngaroo.) 

records, one from R captive, the ot,liers wit,hout, details. 
The single record of Boopiu bettongiu, which Le Sonef described from this host, is almost 

certainly due t,o contamination, t>he species bring the same as B. phnnoePrmtu, whic*h orcnrn 
on the bandicoot, Permiden nuawta. 

Infraclass EUTHERIA. 
Cohort UNGUICULATA. 

Order I NSECTl VORA. 
Superfamily TENRECOIDEA. 
Family POTBXOGA LfUJ fit. 

Genus POTAMOGALE. 

POTA~IOCALE VELOX n u  Chaillu. 
1 have dissolved one skin of this species without finding any lice. 

Superfamily CHRYSOCHLOROIDEA. 
Family CHR Y80CHLORIDAE. 

The Golden ” Moles ” are so rare that it is not surprising that I can find no puhlishetl 
records of any of them having been examined for lice, unless the remark of Bedfortl ( 1  932 ( r ,  
>. 450) that no parasites haw been recorded from the South African species shoiild I)e read 21 this sense. I have dissolved the hair of two specimens of Chlorotalpu siztklmurrtri 
(Mahchie) and failed to find parasites of any kind. 

(Insectivorous “ Otter.”) 

Superfamily ERINACEOIDEA. 
Family ERINACEIDAE. 

Subfamily Erinaceinae. 
Genus ERINACEUS. 

- 

ERINACEITS EIJROPAEIJS Linn. (European Hedgehog.) 
-4 single record (Bemi, 1898) of Trichcdeetes nzeZi8 from this host is almost. certainly &c. 

A single inale o f  Haemodipsus ventricosus recorded by Enderlein( 1904 c,  t o  mislabelling. 
,p. 221) was either a straggler or a contkmination, probably the latter. 



*AVpolLnoynatli,rs pmeZrrttfir\ FPI 115 Two rccwds. t r o r i i  I' S S \ I  - L i t i s  

181488 mil 18261 2 .  

Genus Pbx'RO 1 )ito \ l lT\  

l'b 'PRO DROVI'h TETR 4 D  4( 'I'Y I,I \ 1'C'tPF. (YO11 I'-101'( I 151 ''I l h . 1  I1 t $1 I I l ' \ b  ) 
s f ~ ~ l L / L o ~ ~ n t l f i / / / . ' ,  f z ~ p / / / l / l / / l l b  lk!clfortl on(' I (>I O I t I  1 1 0 1 1 1  I' s ?? \ I  " k l l l  

141.;". 

S~l)cr f i~mi ly  SOltlCOTDRA. 
Fnmily ,SO121('Il.jAl E .  

Snhfnmily Soricinae. (Red-tootlwtl Shim\ i.) 
(:ellus SOKI:X 

SOREX ARANEITS Linn. 
*+PoZypZur r .  rrclinata (SitLsrh) 

(European Poii~rnon Slireu ) 
(An , H i w  ) Sc\ crd r ( v  oitl\ J i  ot i i  11 iltl 

hosts. 
-4 solitary record of u single specimen of Hoploplewn rtcrc1ttkopitn m a y  refer to n kt ~ n v p l e ~ ,  

knit more probably a contamination. 

SOILEX ORSCURUS Merriam. 

Ferris IS probably due to mislabelling. 

(Dusky Shrev ) 
An erroneous record of 2')zchodectec ( S a o t t ? c l , o r l ~ r / ~ \ )  i , i t p / )  { ( J J ~ O  f~icrztrl i ts  l < ~ l l o g g  nhd 

Subfamily Crocidurinae. (Wlutc-toot lied Slrrcv i ) 

(Enropean Tl'liile-toothed Stire\\ ) 
Geiius CROCI~IUILA. 

C R O C T D U ~ ~ ~  LEUCODOX (Hermann). 

C'ROCTDTJRA HORSFIEL~I Tomes. 

*Pol?ypln.r reclinatn l ~ i i ~ o d o i i t i ~  Jalic*ke. One record, no details 

(Ceylon White-toothcd Stiren .) 
*A nrintroplax crocidztra, Watcrston. (An , Hne ) Chit* it'( 01 11 of .i ~ J I  1 

series. 

CROCII)VRA MASNI Peters. 
Pohyp1u.c rpclinatu (Nitmch). One record, no tletnils 

Genus 8uscus. (Ifusk Shrews.) 
SUNCIJS CAERULETJS (Kerr). (Indian Musk Shrew.) 

*PoZypZm deltoidrs Fahrenliolz. 
201120. 

Two records, inc.liic\iiig 1T.S.K.A 

The single record of Polyplaz asmtzca, described by Ferris from th15 host, 15 extremely 
doubtful ; the type-vmes consisted of two specimens from tliir host aiitl thrw fIom ,I rodent, 
Nesokia indicu, rind the latter 1s almost certainly the true host. r\ single retoid of F'olyplm 
spzndosa is also nlmost certainly crroneow ; it 15 from the stimp specimen ILS P rtsrcilwq 
snd hotli  records are probably due to an error in labelling 



I h n i l y  TdLYIf1Ah’:. (Moles.) 
SuhfLtrnily Talpinae. 

Genus TALPA. 

1’.4r,~.1 EVROPSRA Timi. (Ellropean Xole.) 
-4 single record of Ueoniydoecn.9 copei Werneck is a perfect example of contamination, 

the host being .Eiirope:m and the pwasitr-gemis exclrisivrly .American. 

Sit bfamily Scalopinae. 
(:el1118 S(!ALO P i  1 S . 

( I inn . ) .  ( I1::istcmi ; \ rne , r i~ i~ l  Jlolc.) 
* t H u w i u  to/ / i t i  oirh uariiosti.s (0stJor.n). ( d r i . ,  Hac. )  (synonym u h w w u ‘ , s ) .  

Many recwds from two siil)species, including V.S.K.M. skins 1 !)ti1 ti, 
fi’itio I ant1 !I I %8. Hosl of original specimens misictent ifiecl ;is C~omys. 

Gemis SCAPAS~S.  
SCAPANUS, sp. or S ~ I J .  

Ferris (1916c, p. 98) recortls having exnminrcl “ a few fresh spccimcns ;mtl mnny skins ” 
A record of four specimen8 o f  Ueowrydorcns crtl.ijorn,ictts of Seapawits withoiit. fincling lice. 

is quite definitely cont>>min:ttion from T’/mnoni!/s bottae (see TVerneck, I946 ( I ,  p. 96). 

Order DE R M O  PTE RA. 
fa mil^. C Ir,VO(.’EPf€.1 

C l l l l  S v1-S OCEPH.4 

S1ll)gerius (i n l  e u p t  e rus .  (Colupos 01’ ‘‘ Flying Lemrirs.”) 
(:YXOCh;T’HALlJS VAKIEGAT1:S (Audebert). 
*‘yHa.~ophthiri .ct .~ galeopitheci Mjoberg. (An., Hae.) One record from n 

freslil?--collected wild host. 
Mjijberg’s mt~terial was from “ (Jaleopithecus sp.” from Fesseltan, North Borneo, bitt 

\Ir. Hayman informs me that all Bornenn members of this family are subspecies ofvcrrir~ytlrts. 

Order CHIROPTERA.  (Bats.) 
r\lt~~ol@ scvcwtl licc have bren recorded from bats, the records me all rrroneoiis rmtl no 

Pht hiriipteri~ itre known 1.0 occiir naturally on members of thi8 order. The suppo~, l  
?;ttc.king louse, ..~c(~?lt/tOphthiriIrn rtheldredae Perkins (1 925), from PipistrelEit.9 pipixtrellna, is 
2% mite, i ~ l l d  the supposed cliewing louse, Trichobius parasiticus Gervais (1 842). from 
~ ) p . ~ n o d r i , ~  robttnrlrt.~. is a. member of the Diptera. The record (Ferris, 1920-1935) of 
Hoplopleurn 7iI<ll? icnlrrto and Xeohaematopinus echinntus from Scotophikis turoyghtoni is 
;jlmost certttinly (hie to mislabelling. The record (Diidich, 1923) of Enderleine2lu.s spheero- 
cpphaluy from Minioptenis schreibersi may possibly have been due to nat nrd straggling. 
),lit many of Dudich’s other records are obvious cases of contamination. The ;dlegetl 
lintling (Gerberg and Goblc, 191  4) of single specimens of a bird-louse on He)ni/!rrnzc~ perspi- 
ciltata and of it Geom,ydoecus (a genus of rodent-infesting Trichodectidae) on Leptonycteris 
,riprrZis is entirely without significance and the occurrences are at most cmes of straggling ; 
the instanre of the CeonyrZorcit.s is particularly instructive, for the hosts of t,liis genus are 
rLll biirmiwrs nnd T fail to see how i t  burrowing rodent could come into any sort of naturtil 
coptqct, eve11 iiidiret.t, with x livi..g bat, 



Order PRIMATES. 
Suborder PROSIMII. 

Infraorder Lemur ifor mes. 
Superfamily TUPAIOIDEA. 

Subfamily Tupaiinae. 
Genus ANATHANA. 

Family TUPAIIDAE.  (Tree ‘‘ Shrews.”) 

. ~ T A T H A S A  ELLIOTT (Waterhonse). (Eastern Ghat Tree “ Shrew.”) 
*Docophthiru.s acinet7cs Waterston. (An., Hne.) One rc~coid, of two 

males and two females. 

Superfamily LEMUROIDEA. 
Family LEM URIDAE.  

Subfamily Lemurinae. 
Genus LEMUR. 

TAEMIiR MACACO Linn. (Black Lemur or Red Lemiir.) 
Dr. Werneck has examined the Type of Trichodectm abnormix Ewing, described from a 

single male found on a skin of this host (U.S.N.M. skin 63338) and informs me that it ix LL 
contamination derived from n fox ; it is a synonym of vuLpi9. 

LEMUR XONJOZ Linn. (Mongoose Lemur.) 
*7’richoy,hiEopterus ferriRi Eichler. (Isc., Phil.) One record, five males 

Not distinguishable from and six females from V.R.N.M. skin 83961. 
7’. babakoto phi1 us. 

Family INURIDAE. 
Genus PROPITHECUS. 

PROPITHECUS DIADEMA Bennett. (Diademed Sifaka.) 
*tPhthirpediculus propitheci Ewinq. (An., Hae.) Three records : a few 

specimens from U.S.N.M. skins 63352 and 63354, and numbers from 
U.S.N.M. skin 63351. 

Trichophilopterus babakotophilua 8toFbe. One record. 

Genus INDRI. 
INURI JNDRI (Gmelin). (Indri Lemur.) 

*Trichophibpterus babakotophikrs Stobbe. One record of a pair ; no 
details as to status of host. 

Infraorder Lor is if or rnes. 
Family LORIS’IDA E .  
Sitbfamily Lorisinae. 
Genus NYCTICEHUS. 

SYCT~CEBIJS c o u c A N c +  (Boddaert). (slow Loris.) 
*~lJoriaicola mjobwgi (Stobbe). (Isc., Tric.) (synonym : bmchyycephala). 

Three records from different subspecies and different sources, including 
U.S.N.M. skin 114151. 

Genus PERODICTICTJS. 
PERODICTICUS POTTO (P. T,. S. Niiller). (Potto.) 

1 Iittve dissolved two skim and brnshed seven skins and one freshly lrillecl animal, ell 
f’.potto ibeanrta Thomas, without finding any lice 
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Stthfnmilg Golaginoe. 
Genus C:4LAC,O. 

C~ALAG(, -,ESEGALEUhlh E. (kOffi.OJ-. (hf3h-k~akJ~ ) 

*~LPmiirphthirus ya1ayu.s Hedford. (An.. Hae.) Five records from 
Revera1 &iffeerent sonrces. 

(:AI,AI:O U ~ I I I ~ V I I  Fischer. 

Obtained in niimbers from one wild skin. 

-tLrrr2.rr,~~htlrircc.s yalugus SHII. 1 %  specimens chtainecl by Imisliing one wild 
skin , contamination excluded. 

Su1)order ANTHROPOIDEA. 
Snperfamilv CEBOIDEA 

Family CEBIDAE. 
Subfamily Aotinoe. 

Genus AOTES. (Dourocoulis.) 
AOTES ROLIVI ENSIS Elliot. ( Bolivian Dourocouli.) 

(Amb., Gyr.) *(l'yropicc\ ao/op//ilu,* (Ewing) A single nyinpli fro111 a wild 
skin :tnd three niides and tive fbmales from anothei. wild rkiii 

AOTES LN E'LJLATCS (Kuhl). 
t&ppzts aotophilns (Ewing). 

AOTES TRIVIRCfATUS (Hum boldt ). 
tGyrop?is n o t o p h i l ~  (Ewing). 

Three records from wild skins 

(Three-banded Dourocouli .) 
Many specimens from a wild skin. 

Subfamily Pitheciinoe. 
Genus PITHECIA. 

Subgenus P i t h  e c i a. 
PITHECIA MONACHUS E. Geoffroy. (Hairy Saki.) 

*PPdiculus lo6atus pseudohumanus Ewing. ( A n . ,  Ped.) One record from 
;1, captive (now U.S.N.M. skin 255542). 

.4 single female C7gropit.s ciotopltzliis from 1% wild skin rhould proviaionally be regarded 
ag R contamination. 

Subgenus C a c a j a 0. 

PITHECIA RUBICDNDUS (I. Geoffroy). (Red Uakari.) 
P&ciiltrn lobatas pseudohumanirs Ewing. One record from ;t captive. 

Subfamily Alouattinae. 
(:enus ALOUATTA. (Howler Monkeys.) 

ALOUATTA CARAYA (Huinboldt). (Centml Brazilian Black or Straw- 

'yCebidicoZa <yemiarmat us (Neurnam). (Isc., Trice.) Several records, 

(Amazon Black and Xed Howler Monkey.) 
Two records, apparently from wild 

coloured Howler Monkey.) 

apparently wild hosts. 

ALOUATTA BEELZEBIJT, (Linn.). 
i;'p,hidicoEa .sr,minmntits (Neumann). 

PPdici(1u.s 1ohatti.r Fahrenholz. 
hosts. 

Two records from museum skins. 

ALOUATTA PALLIATA (Gray). (Mantled Howler Monkey,) 
A smgle record of Pedietilus lobqtus Fahrenholz is probably a case of contamination. 



ALOUATTA irRsm.4 (Hnm1)oldt). 
*j-CebidicoZa smninrmof us (Kriini;xim). b'niir records froin ;ip])areuitly wilt1 

A single record of Cebidiwlu wmiutzrs (Neumann), though from nn appmently ~ w l d  host 

(Hrown Hon-lrr hlonke,v.) 

hosts. 

is probably H case of contamination. 

ALOUATTA SENICULUS (Linn.). (Red Howler Moi&ep.) 
fC'eluidicola semiarmatita (Neumann). Four records from ; ~ ] ) p r e n t  Iy WI Id 

hosts. 

Subfamily Cebinoe. 

Genus C E B U ~ .  (ltiiigtailed or Ca1)iidiiii Aloiik 
(White-throated (''a1)iichin ) C'EBUS CAPUCINUS (Linii.). 

Ewing regards specimens of P. 1. chapini from a captive specimen of tl i iz  liost rta 

Pediculus lobatus Pahreriholz. Three recortls from ml)t ive\ 

cant aminationc;. 

CEBUS FATUELLUS (Linn.). (Crested Capiichin. ) 
*Pe:dieuh.r lobatus ps~~i&h~trnu'~~ii .~ Eminp. Three recork f i  om ( <rl)t ~ V P Z  

.\ single female of Gbqropt.9 uotophhv obtained from ,L wild zkin IC ~ l i i i ~ z t  cettnndy ti 

ontftniination. 

Subfamily Atelinoe. 

Genus ATELXS. (Spider Monkeys.) 
A T m m  PAXISCUS (Linn.). (Red-faced Spider ?rIonkey.) 

j-Yediculw lohatus lobatus Fahrenholz. Severalrecords, including Wertieck's 
Possibly the same as P. coiisobrinus Piapet. from a definitely wild host. 

described from this host and discussed on 1) 437. 
There is one record of Pediculus humanus &$ a contamination on thib host. 

ATELES ATER F. Cuvier. (Black Spider Monkey.) 
*Pediculus bbatus chupini Ewing. Foiir records from c.nj)tivw, incliidiirg 

U.S.N.M. skin 200153. 

ATELES YARIENSIS Goldman. (Panama Black Spider Nonkep.) 
Pediculus lobatus atulophilus Ewing One record from ;t cyt ivc 

(White-whiskered Spider-Monkcy ) ATELEY MARGINATUS E. Geoffroy. 
A single record of Pediculus humanzcs from a captive 19 due to contamination from man. 

ATBLES PAN Schlegel. (Guatemala or Sehlegel'q Spider Monkey.) 
PedicuZus lobatus utelophi1u.s Ewirig. Orir record, p o a s ~ h l ~  w i l d  1 1 o ~ t  
(now U.S.N.M. skin 61284.) 

Ewirtg ( I !Xis) I rgar.d.s oulv i l i t ,  

original record as referring to  this i i) i  111 i t l ld evidently c oiisiders tlir 
record erroneous. 

ATELEH GEOFDROYi Kuhl. 
*fPediculus lobatus atelopldzis Ewing. 

*Pediculus lobatus l06utu.~ Fahrenl~olz 

(Brown-sided Spider fifonkey.) 
Mimy recxordh, incliding egg5 f I on1 

wild hosts (now U.S.X.M. skins 12138, 12150, 12151 and tiiZO!l). 
Ewing regards specmens of P .  1. chappini from a captive specimen of this specles 

" stragglers ", i.e. contaminations. 

ATELES HYBRIDUS I. Geoffroy (Colombian Spider Jlonkry.) 
Pediculiis hbqttts atelopililits Ewing. Oiie r e y d  froui a captive. 
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Genus BRACHYTELES 
RRACHYTELE~ ARACHSOIUES (E. Geoffro>-). 
*t('ebidic,oh upr~nzatus (Neumann). Two records (one of large minihei s) 

(Woolly Spider Monkey.) 

apparently from wild hosts. 

Family CL4 LLITHRICIDAE 
Genus CALLITHRIX . (Marmosets . ) 

('ALLTTHRIX h 4NT4REMEN (Matschie) (Santarem Marmoset .) 
Suigle record6 of Harriso?& uncsnuta Ferris and Bliricoh pintos Werneck are from a 

5km in a museum. Werneck (193.5 d, p. 373 : 1936 b, p. 488), in recording the occurrenceb. 
states lus belief that they are due to contamination and is cer tady  right, both the lice (tho 
Blzrzcola represented by a pair and some nymphs) being now known to occur naturally on 
Proechimy.9 o m  ( ~ C C  p. 493). 

Genus LEONTOCEBUS. (Tamarins. ) 
LEOSTOCEBTJS NIGRICOLLTS (Spix). (Black and Red Tamarin.) 

A record of PedLcirlu,, 1. lobalus from two captives which had been in close contact with 
exceptionally heavily infested A trIe.5 pafiisctc.~ is unquestionably a case of contamination. 

Superfamily CXRCOPITHECIOI DEA 
Family Ctr:IZC'OPITHlr:( ' I I j A  Id 

Sii hfamily Cercopithecinoe. 
Genus MACACA. 

3fACACA SYLVANUS (Linn.). (Barbary Macaque.) 
*tPedicinus albidus (Rudow). (An., Ped.) Three records, one from 

MACACA CYCLOPSIS Swinhoe. (Formosa Macaque.) 

wild skin (U.S.N.M. no. 196984.) 

Pedicinus obtusus (Rudow). Two records (Neumann, 1913). perhaps 
from wild hosts. 

MACACA NEMESTRINA (Linn.). (Pig-titiled Macaque.) 

104439 and 124286), and one from a captive. 
Ppdicinus obtusus (Rudow). 

Ppdicinw ~iirygaster (Riirmeister). 

MACACA MULATTA (Zimmermann). 
*fPPdicinu.v obtu~us  rhesi Fahrenholz. 

including U.S.N.M. no. 63471. 
obtusus. 

skin 

Two records from wild skins (U.S.N.M. nos. 

Two records, same skins. 

(Bengal Macaque or Rhesus Monkey.) 
Six records, two from wild skins 

Ferris considers this inseparable from 

*?Pedicinu.s eurygaster piayeti Stroebelt. Four records, one from tt wild 

The record (Fenstermacher and Jelhson) of Eutrkhophilus setomra on this host ia an 

MACACA SILENUS (Linn.). 

Ferris considers this inseparable f r m  eiirygaster. 

obvious case of contamination. 

(Lion-tailed Macaque or Wanderoo.) 
*Pedicinus obtusus paralleliceps Mjoberg. One record from a captive. 

Ferris considers this inseparable from obtusus. 
Pedicinus Puryguster (Burmeister). One record from a captive. 

~ ~ A C A C A  SINICUS (Linn.). (Ceylon Bonnet Macaque.) 
Pedicinus obtii.ws (Rudow). One record from a captive. 
*Pedirinus euryga&r (Biirmeister). One record from a captive. 



MACACA IRUS F. Cnvier. (Crab-eating Macaque.) 
-s obtu-s7i.s longiceps Piaget . 
arid one of Pre8byti.s o‘istatus (1). 450). 

Original record from a citpt,ive of this 
Three records from wiIr1 

Ferris wiisidcrs t h i s  

Seven records ~ I Y J I U  cir1)tivc.s i t ~ t d  o~ l f .~  

skins, including U.S.N.M. nos. 114559 iind 12531 9. 
inseparable from obtzwr.7. 

from a wild skin (U.S.S.M. no 144675). 
f+dicinus eu,riygastw (Buraieister). 

N A c A c a  sp. 
Fshrenholz (1921, 11. 363) mentions it 7’richodecte.s lutz$rorons from “ Mucuctls sp.” Thlh 

ifi mentioned hero only to point out that it is a mi)m niidunr and the record erroneoiis, the 
specimens being dog-lice. 

Siihgeniis C: yr iop i t h e  c 11 s. 

MACAI:A N IGNK (1)esmarest). (Black or Celebes Ma8caque.) 

One record from a ca,ptive. P c d i r i 7 / ~ . s  ohfrrwa ( R1ndvw). 

8iibge11us L y s s o d e s  

MACACA SPECIOcitiS J! Ciivier. 
fJ(dmrr Y r,hfusn.s (Rtidow). 

(Stump-tailed Macaque.) 
One record. ;Lpparentl?- from a wld host 

MACACA F’USCATOS (Blyth). (J~LIJ~IWW Macaque.) 
Z’pdicinw o6f1r .v~  (Rudow). One record, apparently from <I wild host. 

Genus CEECOCEB US. 

C I ~ C C  )CEH (j\ A LBIUXNA (Gray). 
Pedicinux sp. nov. near patas. 

wild skin. 

(Grey-cheelied B1ac.k hlarkga t )ey ) 
One record ( 2  males, 2 females, 2 njrnjths) 

Six ot,her skins were dissolved arid 110 lice foiiiid. from 
Contnrninatiuri was not wholly excluded. 

Genus PAPIC). 
YAPIO DOGlJEltA (Pucheran). (Anubis Baboon.) 

- r P ~ d i c i l ~ . ( ~ ~  /mnadryaa Mjiiberg. Three records, O I L V  I I O I I I  % I  I\ t l r l  11o+t 

(contamination excluded) and two from wild skuis. 

Genus COMOPITHECUS. 
COMOY~THECUS HAMADRYAS (Linn.). 

*)%dieinus hamudryas Mjoberg. 
(Hamadryax or ,Tamxi B i i h ~ O ~ ~ . )  

Original record from “Hartrccdrps ~1):‘ 
captivity. 
group, but the occurrence may have been due to rontaniinaton. 

There is only one other (doubtful) species of the /uotmdyu.q  

Bahrenholz’s IPrichodectes hamadryas, suppobed to be from this specios ( V i t l ~ r ~ i i l ~ d ~ ,  l!j2 I ,  
p. 363), IS a nomen nudum. According to K6ler (19416,) i t  IS ilr doer-lousc. 

Genus CERCOPITHECUY. 
(‘~;:HCOl*lTHECI,’S NICTITANS (Lilm.). (White-nosed 01’ 1kl-t8ilctl  A l (  11 1hq.J ) 

Pedicinus obtusus (Rudow). 
Pedicinus eurygaster (Rurmeister). 

One record from a captive. 

CBRCOPITHECUS AETHIOPS (Lim.). (Black-faced Monkey.) 

One record from a captive. 

Pedicirzus obtusus (Rudow). Two records, onc from a, wild host. 
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C m w w r m c u s  MITIS Wolf. (Diadem Guenon or Blue Monkey.) 
I’c:dicinu.s ;r,at~s (Jl’ahrenliolz). 

( JEwoimwecus MONA (Sclireber). 

Tlime records from wild skins. including 
U.S.N.M. 162844. 

(Mona (hcnon.) 
rewrd from i i  i-apt~ivc. Ferris 

coiisiders this insepar 
l’/!dicinir.s tuyygurtei (Burmeister). One record from a c;tpt.ivc. 

C~ERC‘OPITRJ~:CLJS I)IASA (Linn.). (I)iiLlla Monke?y.) 
obtu.r.1i.u ( LLudow). One record, no details but liost probably a 

( h u 8  EHYTHXOCEBliS . 
E E v r i w  tci<ij~s i’.jrrAs (Sclire1)er). (Hiixsar N(~nkey or Red Monkey.) 

* / ’~ : r l ic i t t  I IS  pa/ri.s (.t”a~hrc,riholz). ‘I’aw record&, one frorri il wild skin 
(U.S.&.&l. iio. 162844). 

Hubfamily Colobinae. 
(.hi IS PRESBY TIS . 

I’RESBYTIS E s m L i n s  (L)ufrbsnc). (Hanuman Langur.) 
Pedicinus uncorut?rs Ferris. 

Pedicinu.v obtuslrs (R,udow). 

Two records from wild skins (U.S.S.N. nos. 
63470 and 191986) ; only ‘a single female from the second. 

One record, London Zoo. 
Single records of Pedicinus ewrygaster and P. p’ctus from captives in the London Zoo are 

due to contamination. 

I’RESBYTIS RuBicuxDus (Miller). (Maroon Langur.) 
I’edicinus ancoratus Ferris. One record from H wild skin (U.S.N.M. no. 

145334). 

I ~ ~ S B Y T I S  O B S C U ~ ~ A  (Elliot). (Dusky Langur.) 
Pedicinus obtusus (Rudow). One record, wild skin (U.S.N.M. no. 124213). 

PRESBYTIS CRISTATUS (Raffles). (Sumatran Langur.) 
*tPedicinus ancoratus Ferris. Three records from wjld skins (U.S.X.M. 

Three records from 
nos. 113170, 123070 and 124713). 

captives. 
“Pedicinus 0. obtusus (Rudow) (synonym : longiceps). 

YRESBYTIS PYRRHUS (Horsfield). 
Pedicinus ancoratus Ferris. 

(Negro Langur. ) 
One record from a wild skin (U.S.N.M. 

no. 201549). 

Genus SIMIAY. 
SIM~AS CONCOLOE Miller. (Pagi Island Langur.) 

Pedicinus eurygmter (Burmeister). One record from i~ wild skin (CJ.S.R:.bI. 
no. 201.549). 

Gemis NASALIS. 
KASALIS LARVATUS (Wurnkb). (Proboscis Monkey.) 

Pedicinus obtusus (Rudow). One record, from app;trently wild host. 
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Geniis COLOIWS. (Colohs or Guereza Monkejrs.) 
(k)1,()gljs I '~I ,YKOMC)S (Zimmermaiui). (Hlack-~tnd-whitc: {kdol)its). 
*i-Podicim.s y i c h s  Ferris. Many receords from wild hosts and wilt1 skiiih, 

Werneck (1946 a )  discusses the supposed occurrence of f'rococ;icolri colobi (iiellogg) ( lsc.. 
'l'ric.) on this host and produces evirtence that makes i t  nearly cw-tain that the original 
rerortl was due to inislabelling (note the complete absence of signs of' desicriltion of t i l t ,  

specimens) and a second record to contamination (note that the specimens inchided other 
hyrax-pmasites and had been dry). I t  is to be remembered that hyraxes ilirc often W I  

heavily infested with Mallophaga that gross contarnination can easily occur when their dry 
skins come into raontart. with t,hose of othw mammals. That I have dissolved 25 skirts o f  
the siipposed host without encountering P. colobi is not, r:ormlrlsive but points in the Sam+. 
tlirect.ion. There is a very strong probability that the true host of the louse is a subspecit..+ 
of Ihndrolupm: validus. 

The single record of I'ediciitun obttisrrr colobi &':hhrenhoh, (lescri bed from a c q ) t i  t ' ~  
idobn?, is probably due to contamination, since there are no records of' forms of obttistrs from 
wild specimens of any African monkeys. .Ferris considers the fornt inseparable from 
o b f i r s i r s  s .  str .  

including U.S.N.M. skin 16.1 12.5. 

Sii1)erfarnilj- HObll&'OI L)k;A. 
.Fa,mily POiQfiIbA E.  (Apes.) 

$11 bfamily Hylobatinae. (Gibbons.) 
Genus HYLOBATES. 

HY LORATES COSCOLOK (Harlan). 

presuniably captive host. 

(Grey Gihhon.) 
* P d c i i d r r . s  h irmanti.s friednnthali Fahrenholz. One record, no details, 

See note below. 

Genus SYMPHALANGUS. 
SYMPHALASGUS SYSDACTYLUS (Desmarest). (Siamang Gibbon.) 

*Pedicu,l ILB hiurnanus aasimdis Pahrenholz (s.vnonym : o b h q t / . V ) .  Onc 

The status of both of Fahrenholz's lice as parasites of' gibbon3 is exceedingly doubtful. 
Ferris (1920-1035, p. 587), after examining specimens of assirnilis, decided that bot~h forms 
were merely P .  hwmanus : it  is to be presumed that they had been derived, as a contami- 
nation, from man. Ewing (1933 a p. 168) records his having " searched several score8 of 
study skim of gibbons . . . . without finding as much as a. single egg or louse specimen. " 

record, Berlin zoo. 

Subfamily Ponginae. (Great Apes.) 
Genus PAN. 

PAS TROGLODYTES (Blumenbach). (Chimpanzee.) 
*"yedictilws .schcifi Fahrenholz (synonym : simiae). Six records of adults 

of which one possibly and one cert'ainly from wild hosts, and four reeords 
of eggs from wild skins. 

Yhthirus pubis (Linn.). (An., Ped.) One record, possibly from wild 
host. See note after next genus. 

Genus GORILLA. 

Known only from eggs and first-stage nymphs 
See note below. 

The occurrence of Phthirus on the great apes in nature is entirely probable but, badly 
needs confirmation. The record from the chimpanzee is from a, host in its OWTI country 
(Belgjan Congo, see Bedford, 1936 c, p. 105), but if the host was a captive, about which there 
IS no information, could very easily be due to contamination from man. The records from 
the gorilla are still more unsatisfactory ; i t  is to be noted that Ewing's material consisted 
of eggs and fist-stage nymphs only, and may very well have been derived from the porters 
who carried in the skins, for in Africa all loads are normally carried on the head aid  
f'hthirus is not uncommon on the head-region in man. The differences between P .  gorlllne 
and P .  pubw given by Ewing are not very convincing. 

GORILLA 0 0 R i L L A  (savage and Wyman). (Gorilla.) 
*Phthirus gorillae Ewing. 

from two wild skins (U.S.N.M. nos. 239883 and 239884). 
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E'amily HOMINIDAE;. 
Genus HOMO. 

HOMO S A t ' r m s  Lim. (Man.) 
*-FPadiculus kimui~trs 11 i/,rnu?w.s Linn. (syiioniyms : wlbidior, 

~;o,poiis, margin,utitx, ?~igriturum,, ~zigiu,.scens, tabnscr:)itiitivr, arid 1: 

A 1) UI idant. 

ceruicali,s, mucirlatus nnd pnhescens). Abundant. 

Ahridant.  

*-/-I,p,&itlu,s l irc?rralttcs cap? I)e Geer (synonyms : umc.ricn,wrs, m g i i s t ~ r s ,  

*j-P?i  th i r 71s 11 u 11 ix ( Liuli. ) ( s pony  ms : c fi auc.s i , ,far i i  s and i y  u in a h ) .  

'Fliere is one record (Ewing, 1938, p. 24) of Pedkulus pseuhhvmunw from man. 

Order EOENTATA. 
SII border XENARTHRA. 

lnfraorder Pilosa. 

Superfamily MYRMECOPHAGOIDEA. 
Family MYRMECOPHAGIDAE. 

Dr. Werneck kindly informs me that he has examined large numbers of ent.eaters 
wrt,hout finding any lice. 

Superfamily BRADYPODOIDEA. 

Genus BRADYPUS. 
Famil? BRAD YI'ODIDA Ji. (Tree-do t h  s . 

HKAUYPUS TEII)ACTYLUS Linn. 
*L?ym'neon cummingk Eichler. 

recently-captured host. 

(Three-toed Sloth or Ai.) 
(Isc., Tric.) A single pair from a probably 

See not'e at end of Bradypodidae. 
" (iyropus " hispidus Burmeister, described from a single specimen found on a skin of 

this host, is a contaminating Trinienopon derived from C'uwiu sp., probaay porcellue (infor- 
Ination kiridly supplied by Dr. S. KOler). 

CHVLOEPUH DJDACTYLUS (Linn.). 
*Lymeon gastrodes (Cummings). 

(l'wo-toed Sloth or Unau.) 
One record of a male, three females arid a. 

nymph from British Guiana, no details re status of host.. 
The status of Lymeolz is not satisfactory, though Eichler's record greatly strengthens 

the (:HSB for the genus containing true sloth-parasites. Ewing (1924c, pp. 36, 37)records 
examining several scores of skins and several freshly-killed sloths without finding so much 
as an egg of a louse, and Werneck (1936 b, p. 460) mentions having examined large numbers 
of skins and living or recently-dead sloths with similar results. At least superficially, 
Lymeon shows a close resemblance to Procuvicola (from Procaviidse), but I have not seen 
specimens. It seems most unlikely that the specimens are contaminations from Procaviidse 
since these mammals are confhed to the Ethiopian Region, Syria and Palestine, while both 
the records of Lymeon are Neotropicd. 

Infraorder C i ng u lata. 
Superfamily DASYPODOIDEA. 

Family DASYPODIDAE. (Armadillos.) 
1)r. IVorneck tells me that he has examined large numbers of armadillos without finding 

m y  lice. 

Order PHOLIDOTA. 
Family MAiVIDAE. (Pangolins.) 

There are no published records of examinations of pangolins for Jice. I have searched 
three specimens of Munis (Phataginus) tricuspis Refmesque without fmding any lice. 



HOST-ASSOCIATIONS OF T H E  LlCE OF MAMMAIA 453- 

Cohort GLIRES. 
Order LAG 0 M 0 R PH A. 

Genus OCHOTOSA. 
Ya.iriily O(!H0?’0,VIDL4E. (Pikas or Xlouse- Hares.) 

OCHOTOYA S(:H 1smx:Ps (Merriam). 
Ferris (19ltic, p. 98) records examining abut  15 fresh speciuneria antl several skins of 

subspecies albutu, as well as several skins of the nominotypical form, with negative results. 

(Grey-headed Pika.) 

OCHOTOSA THIBETASS (Nilnc- Edwards). (Ti bet xi1 Pika . ) 
*Hoploplet(m ocliototbuc! Fe . (All., Ha<*.) O I ~ C  ~ c ( Y ) u ~  fNJl1l I..S.S.JI. 

skin 144032. 
OCHOTOSA r ~ m u f i i c ~  Pallas. (Nongolian Pika.) 

OCHOTOSA Romm (Ogilby). (-Hiinalayaii Pika.) 

HopZoplr?ura oc/mlo?ue Ferris. Oiie record froni I‘.S.S.Jl. sikiii 17697 I 

lloplopleura oahofonuc: Yerris. Oiic record frorii ii skiti.  

Family fllC/’OIUL), ! /!. (Hwcs irlitl l h l h i t  id.) 

Subfamily Leporinae. 
Genus L r ~ u s .  

Subgenus L e p  u s. 
LEprrs CALIPOItSlCliS &‘a.)-. 
*jUaomodip.sus s e t m i  Ewing. (An., Hae.) l h i i . ~ .  rec:ords, t l i fkrcw t 

A record of two individuals of Linognathus setosus is doubtless due to contaminat ion. 

(Black-t.ailed tJac.k .’ kthhit .”)  

sources, iiiclriding U.S.N.M. skins 60907, 123846 antl 128847. 

(White-tailed .Jack ” RahI)it .”) 
One record. 

LmUs T O W ? ~ S ~ D ~ I  Bacl-iman. 
Hamodip.yu.9 1 wtoni Ewing. 

L t w ~ ~ s  tv,\siinC:Toyr Baird. (Western Varyiiig H w c .  o r  S~~tnr~sliot. R;iI)hit .)  
A single record of one individd of Li~zognuthtts s ~ t o s u a  is doubtless rlric Lo cwiitamitia;tioti. 

LEPUS ‘ARCTICUS Ross. (Arctic Hare.) 

Lwrrs EUROPAXUS Pallas. 
Haemodipsw .retoni Ewing. One record. 

tHaemodipsus 1yriowpphaZir.s (Rurmeister). 
(European Common or Hron-11 Hit1  (..) 

.Four rccortls, clifkrwt S O I I ~ ( Y S .  

A single erroneous record of Damdirtiu tibicllis is probably duc to mialahellirlg. 

L ~ r u s  TIMIDUS Linn. 
*fHaemodipsua Z?yriocephaZus (Burmeister). Numerous rccortls. 

LEPUS CAPENSIS Linn. (Cape Hare.) 

from a skin of ssp. erawdmyi). 

*Haemodipsus africanus Bedford. 
LEPUS CAYNABINUS.” 

(Ellropean Blue or Mount,ain .Ham.) 

j-Huernodipsus sp. nov. One reliable record (five males and s i x  fc111ale~ 

LSPUS SAXATILIS F. Cuvier. (South African Desert Hare.) 
One record of a siiigle f e t ~ 1 ~ i l ~ .  

I’onton‘s “ Tichodectes ” leporia, supposedly from this host,, i s  it hird-piirasiio 
No mammal of t,his name apparently exists. 

dooh 
uot even belong to the Ischnocera. 

Subgenus P o  e 1 a g u s. 
LEPW MBRJORITA (St,. Leger). (Uganda Grass Here.) 
One fresh skin dissolved ; no lice found. 
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&mus SYLVILAGliS. ((khtontaik, h u l l  " h b l , i t s  ", Swamp " R,abi~its."] 
LOKII)A s US (Allen). 

Hingle record of' four specimens 0 1  G'eo///ydowus c ( ~ l i j o r ~ / i w . s  is itlniust t;t~rlaitily i i  case 
of mislabelling. 

SYLVlL, \ ( :~:S  l'.\LUSTH.lS (&tC1\lNii l l ) .  

.In crroneous reeorct of '/'ricl!otlectes (I~cot/.ic/Loclrct,..i) o.+~rrri ( Lii.1c.r) is ~ m ~ l ~ d d ~  t l tw  t r ,  
mislabelling. 

~ ~ ' L V ~ I ~ A ~ ~  US HK.4 S 1 L1 (Linir.]. (Btwtr  .. I t u l ~ l ) i t  ."] 
f ' / ' r i m  ~ I S ~ K M  h i s y  id wru, ( H II rnici s t  el.). 

j(.,'yop/.s ovalix Kurnieister. (Am),., C ~ J T . )  
jfiliricola. porcplli (Sclirank). (Anrb., Gyr.) 

(A tnh. , l 'ririi  . ) 

The above parasites are all iutdoubtedly derix-ed from <,'u?cki, mtud miist, orip~tutlly I l a w  
been stragglers. but they have evidently beconie estahlislretl. Dr. \Vernet*k informs m r '  
that, riot only do these kirtres easily become infested wit11 f 'uxiu-pmtsites in tlw lal~orator\-, 
wtwn tho pirrusit,es livn ;ind reproduce as if  o r 1  their iiormal host,, 1,111 also lie I i iw ltillctl xieveral 
ktc;ivily-itifewtt:d barrs in  opcn grassland 1:dr from 11tunm clwollirigs, wlier~ tlic ulJ\-iuus 
sour('o of' infestation WBH tho wild spccies of' L'wviu inliahit ing tho s i m x  growid. 

Genus OHYCTULAGCS. (True Rat,bits.) 
OHYcror,A(;t:s cu?i~cur,us (Linn.). (Itabbit.) 

I 7~:7ltPiCO.S?t.S ( Denny). Vcry ~11ari.1- rt:c:orcls. 
Records of Lit~oyi~utlrus aetoarrs from rathits arc dmost c.ertairdy due t u contaminrttion 

Werneck i n  unyuestionably right In comidering 
laboratory to be due to contamina- 

from dogs employed in retrieving them. 
his record of' Pedicinrts ettryymtster from a tame rabbit in 
tion from a monkey. 

Order RODENTIA. 
Suborder SCIUROMORPHA. 

SII perft~mily AYLODONTOIUEA. 
Family .-I PLOL)O.LV~'ID.~E. 

Genus APLODONTIA. 
AIWJIJUXTIA KLTYA (Kafinesqiie). 
Ferris (lYl5 c. p. 98) records having examined a number of'speoimenv of this species with 

(Sewellel or Xountaiii '. Beaver.") 

negative results. 
Superfamily SCIUROIDEA. 

Faniily LSCIURIDAE. 
Snbfamily Sciurinoe. 
Tribe ScIuRrxI .  

Genus SCIURUR. 
Subgenus S c i u r u s. 

Sc~axus VULGAXIS Linn. (European Red Squirrel .) 
*tE'nderleinellus nitzschi Fahrenholz (synonym : sphaerocephalus Nitzsch). 

(An., Hae.) Numerous records from different sources, including 
U.S.N.M. skin 115218. 

*-/-Neohaernutopinus sciuri Jancke. (An., Hae.) At least four records from 
three sources. 

Subgenus Tenes .  
SUJOR~JS ANOMALGS Guldenstaedt. (Persian Squirrel.) 

h'nderleiwllus n.itzschi Fahrenholz. One record (1 niale 3 fenders) from 

Single specimens from U.B.X.M. skins 
U.S.N.M. skin 13511. 

13511 and 162748. 
*~ieohaernutopinzrs syriacrrs Ferris. 
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uureogaster groitp. 
Sci URUS AIXEOGASTER F. Cuvier. 

JCitderZcinr,llzi.s e.i:trc~mw Ferris. Two re(-ords (1 pairs it i it l  2 rn;tIc.x 3 
foma1c:s) from skins of diffcrciit siilq)ec.iw, I)ru t);i t)lJ. iiwl iuliiig I ' .S .  S .  11. 
skin 7:%.2!!7. 

733297. 
S1:oh ILemUtopin u s  s c i  / i t  

Saru~us POLIOPIJS (Pit>zinger). 
/Cndv,rkinr,El~r4 e:rtrr,mir.s I'crris, 

Seohaernutvpinzis xci,wirb.ri.s (A1 jiibcrg). 

O I I ~  rccorrl of ;L pair, j m ~ l m  ldy f-ronr 

Oiic rccortl f i o r n  I'.S.S.JI. ski1~ 
U.S.N.X. skin 68182. 

681#2. 

SCIURUS XBLYONI Merriani. 

U.S.N.M. skin 51 1.56. 

51156. 

Enderleinellus mexi:icunu.s Werneck. 

Seohaematopims sciziriruis (Mjiiberg). 

One rec:ord (4 irtalcs 5 fcirialeu) f i o r i i  

Oric record from L.S.S.31. skin 

SCIURUS COLLIABI Richardson. 
f~nAerkinal1zc.s m&cum.s Wernec?k. 

,Taohaamatopinus sciurinlrs (Mj6bcrg). 

One record ( I n d c  7 fi'iii;i.Ivs) f iw i i  

Oiic record froni U.S.S.M. skill 
U.S.K.M. skin 91245. 

9124.5. 

SCIURUS TRUEI Nelson. 
*En.derZeinelZus mes icani~  Werneck. Onc record ( I i i i ~~ lc ,  t i  lernales i i , i i d  

19 nymphs) from U.M.N.M. skin 96'795. 

SCIURUS SOCIALIS Wagner. 
*Enderleinellus extrewhus Ferris. 

probably from a wild host. 
that the record is reliable. 

One record of 9 males and I6 females, 
The number is large enough to suggest 

SCIURUS CRISEOFLAVUS (Gray). 
Enderleinellus extremus Ferris. One record of 2 inulcs and 4 fcrridcs, 
probably from a skin. 

SCIUltUS VARIEGATOIDES Ogilby. 
*j-Enderleinellus hondurensis Werneck. Thee  records (in coiiaiderablc 

nnmbers) from U.S.N.M. skins 14253, 77906 and 90168. 
Stobbe's queried record of Geomydoecus geomydis from this host is doubtless due to 

contamination. 



riain ( K a i h h  Squit rel.) 
s Kellogg ;id Pewis. 01ic rc.cwrd (4 J ) ~ I I ~ S )  froiii 

crris. Onc record fioni tT.S.K.hl, skni 168301. 

Suhgenus H e s p  e r o  3 c i ti i’ i i  s. 
S v r v ~ r s  (Iltisfius (Ord). (Californian Grey Squirrel.) 

*h’rt&rlr,incllw kelloyqi Ferris. 
Hoplopletrru .scitrricolu Ferris. 

rlr~vo records, apparently froin I! ild hosts. 
Onc record from a wild host. 

Four rrcortls. apparent 1)- *t Seohuerr~uto~~ir~ir .~ acitr i intcs y&~~iroZtt.s Ferris. 

Subgenus Y a r a s c i u I- u s 
(American Fox-By iiirrel,) 

1% ild hosts. 

Scr CRIW SIGER Lirni 
*tEnrEprlein&u.s Zongiccps Kellogg and Ferris. ‘I’lircc rct orrls, tijtrrrciit 

sources, including U.S.N.M. skin 70023. 
*tL\‘Pohammtopinw.s sciuiinws (Mjoherg) (syiwiiynis : utL/wt?1( i1w OsiJorn 

i d  macrospinoscis). 

Scruaus OCULATUS Peters. 

Many records from different sources. 

EnrlPrlPinellw longicpps Kellogg and Ferris. 
females) from U.S.E.M. skin 54235. 

,Veohaematopinu.r sc iw inus  (Mjiiberg). 
34233. 

One record (10 males 15 

Onc record from U.S.N.M. skin 

S c i u ~ u s  ALLEN Nelson 
Xnderleinellus arizonen\sis Werneck. Onc niale from U.SX.&I. skill 

Enderleinellus Zonyiceps Kellogg and Ferris. One pair from U.S.K.M. 

Neohaernatopinus sciwinus (Mjoberg). One record from U.S.N.M. skin 

116931. 

skin 116931. 

11691 ( 1  116931). 
It IS probable that one of the two species of Endedeinellus oil this host represent6 

contamination, though there are fully-authenticated cases of the occurrence of two or more 
species of one louse-genus even on the same individual host. 

SCIURUS NAYARJTENSIS Allen. 
E’nderleinellus ariz0nensi.r Werneck. One male from U.S.K.M. skill 

,!Cnderleir~eElus Eongiceps Kellogg and Ferris. Two pairs from U.S.N.M. 
90947. 

skin 90947. 
See note on Sciurus allerbi. 
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Srihyenils C4 I I  c r I i 11 p II c t II i 
l,qfmctn i gr011p. 

SP[URl;S HOFFMANI (Peters). 
Enderleinellus ? extrerniis Ferris. 
,Veohau,ntatopinun sciurima (Mjtihery). 

One record. probably from :L skin 
One record from A skin. 

SCII-RIJS u RISEOG ENA (CI’Z~J,). 
*fhdwZrineZl/i.s venez!zlirZur Ferri85. 

i /opbpZeura sciu~icola F’errih. 

Two rwords (6 pait ;mil 3 1 ) i i  h) 1‘1 on1 
different subspech,  probahl? skins. 

One rworc l  f r o t t i  I? ( ‘ . \ I .  skiii t i f ) ? !  

S ~ ~ I l % U %  xmA4Ers Allen. 
*I>nderleinellus insulu Weriieak. Onc rrc*ortl of 4 inalci  :mtl :I f’cm,ilci, 

probably from F.C.M. skin 16606. 
HopZopZezira sciztricolu Ferris. 

Enderleinelliis venezvelnr Ferris One rewrtl of R ])air, pr oh:il)Iy froni 

Neohaematopinzis s c i ~ i r i n ~ ~ s  (Mjoberg). One record from F.C‘.lf. skin 

Oiie rec.ortl from F.0 M ikiu 1660ri 

SCIURUS GERRARDI 

F.C.M. skin 18732. 

18732. 

SCIURUS SPLEXDIDITS Gray. 
Hoplopobtcra nciiiricola Ferris. One record from T T  S.S 31. skin 107224 

avatuuns group. 
SCIURUS AESTUANS Linn. 
*tlr:nderGinellus hradiensis Werneck. Many records. 

SCIURUS IWRAMI Thomas. 

Hoploplviira seiuricoln Ferris. One record. 

Hoplopleura sciuricola Ferris. One record from a wild host. 

puchernni groiip. 
SCIURTTS IGNITIJS (Gray). 

Hoploplruru .wiriricolu Ferris. O m  recwd froni 1T.S.iY.M. skin 19.2488. 

Subgenus H a  (1 r o s i II I‘ II s. 

~ C I I - R U S  I w i v m T R I s  Wagner. 

SCIURUS PYRRHONOTUS Wagner. 
HopZopleura sciuricola Ferns. 

S:(TI,RUS LANUSDORFFI Brandt. 
~op lop leuru  sciiiricola Ferris. 

*Enderlrinellus iirosciuri Werneck. One record of 1 male and 5 females. 

One record from U.S.N.M. skin 194486. 

Two recQrds from wild lioqt s, 
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Genus M I C I W S C I ~ R ~ S  

~IICROSCIUXU~ MIMULUS (Thomas). (Americ;in Yigmy Squirrel.) 
*$,'nderleitcellus rnicr~~scizrri  Werneck. Two records 3 pairs from 1T.S.X.M. 

skin 172947 and 4 males from F.C.M. skin 18876. 

Tribe T A M  I d s  C I U  R I  N J. 

Genus TAMIASCIURUS. 
TAMIASCIURUS HUDSONICUS (Erxlehen). (American Red Squirrel or 

Two rerords ( 1  male and 5 females; 
Chickaree. ) 

Enderleine1lzt.s nitmchi Fahrenholz. 
from skins of different subspecies. 

?Hoplopleura sciuricolu Ferris. 
tNrohaematopinus sciirrinus (Njoherg). 

Man), records from two subspecies. 
seven records from wild hosts. 

T ~ n l ~ a s c ~ u R u s  YOTTGLASII (Bachman). (Pacific Cliickaree.) 
-f%'nderleinellzis nitzschi Fahrenholz. Three records, different sources, 

Three rec.ords. different sources, at lenst 

Two records from wi I (t 
Ferris later considered this form in- 

one a wild host. 

one il wild host. 

hosts of different subspecies. 
separable from seiurinus. 

Plloplopleura sciwricola Ferris. 

* t 3 ' ~ o h  u~matop.zr~u.s sci u ri ti u.s S P  m ijusciut (I s Ferris. 

TAMIASCIURIJS FREMONTT (Audubon and Bachman). (Rocky Mountain or  
Boomer Chickaree.) 

Endrrleiiaellits nitzschi Fahrenholz. One record of Y females from R skin. 

Tribe FU K A M B  u L I N  I. 

Genus FUNAMBULUS. 
FITXAMBULDS PALMARUM (Linn.). (Indian Striped Palm-squirrel.) 

*/hderleineZlu,s platyspicatus Ferris. 

*Hoplople?iru rn,aniculatu (Neirmann). 

*Neohuemafopinus echilzatws (Neumann). 

One record of 3 females, probahly 

One record, apparently from a wild 

One record, ;tpI'arently from a 

from U.S.N.M. skin 114084. 

host. 

wild host, and one male from U.S.N.M. skin 114084. 

Genus PROTOXERUS. 
PROTOXERUS STANGERI (Waterhouse). 

~tLdPrluimllita hpliosciuri Ferris. 
females), probably from skins. 

(African Giant Forest-squirrel.) 
Two records (1 male 2 females und 3 

ti enus PARAXERUS. (African Scrub-squirrels.) 
cepapi group. 

T'ARAXEHTJS OCHRACEUS (Huet). (Olive Scrub-squirrel.) 
*flrtdrrlPinellus minutzts Werneck. 
*b;nderl~indlzr.s zo?mtus Ferris. 

txeohaematopin us hdiosciuri Cummings. 

One male from F.C.M. skin 16747. 
Two records (1 male 3 females and 1 riiale) 

Four records, includiitg F.C.N. 

Two records, from F.C.?rl skin Ifi'idT 

from diEerent subspecies, including U.S.N.M. skin 182776. 

skin 16747 and U.S.X.M. skins 182776 and 182796. 

and U . S , S , X  a k h  186776, 
Sr,ohaumatopinvs suahelicus Ferris. 



Genus HELIOSC~URIJS. 

Snbyenus H e  l i  O H  c i u r 11 H 

HELIOWTURIJS GAMBTASIIS (Ogilhy). 
* + ~ d f : r l r i w l l r l s  lwlioscircri Ferris. 

*WroJm,matopin,is ken in^ Ferris. 
Six iworcts, froin ~ v c ~ r i t l  sirbspccies. 
A single male, iilniost vert :tidy fi 0 1 1 1  it 

skill, ant1 one male and three femnles frotn n wilt1 liost. 

Subgenus Ae t h o s c i 11 r n R.  

HELIOSCIURLX nuwmzorm (Sdiwann). 
ir:nderleinu,llus I t~ l io sn iwi  Ferris. 

Neohaematopiizw Xwt ia~ Ferris. 

A single male, probably froin U.S.RI.I\I. 

A single male from U.S.N.M. skin 172921. 
skin 172921. 

Tribe C A L L  o Y c I u R I N  I. 

Genus (>.41,120hCIITRTJS. (Oriental Tree-squirrels.) 
Subgenus T a in i o p s. 

(hmoscTURus MAQLELL-~NDI (Horsfield). 
Hoplopbura erismatn Ferris. 

C:ALLOSCIIJRUS VESTITUS Miller. 
*Hoplopluura dixtoifa Ferris. 

(Striped Himalayan Sqizirrel.) 
One record from U.B.N.M. skin 124254. 

One record from U.S.E.M. skin 199559. 

erythi ~ R I I S  group. 
('.4I,I,OSC[lTRI'S FE:H!"l1\'EITS ( F'. Piiviw). 

Seohaernatopinu+ scizrrin?ts Xjoberp. 

( 'ALLOSCIVRIW FINLAYSOXI (Horsfield). 
.\'Pohurmafopiii u s  xciitrinits (Mjiibery). Two records from skins of 

(Bay Sqiiirrel.) 
*HopZoplPtcm eri.mmla Ferris. One record from 1J.S.N.M. skin 201408. 

One record from the same skin. 

(Finlayson's Squirrel.) 

rliflerent subsyeaies (U.S.x.&f. nos. PO1383 and 101395). 



c(L) / icep  pr011p. 

C~LLOSCICRIJ~ CASTCEPS Gray. (Golden-backed Sqnirrel.) 
*tl.:n&rlPinrlltrs malaysianua Ferris. Four records from rkins of' tlitrereilt 

subspecies (U.S.N.M. nos. 83495, 104386, 163962 and 124147). 
HopZophrru uismatu Ferris. 
illuo~turmatopiaris sccitirinvs (Mjhherg). 

One record from U.S.S.M. skin 8349.5. 
One record, U.S.M.M. skin 83495. 

prmosti group. 
( h , i , o w T r R r J s  imwoqw (Desmarest). (Prevost's Squirrel.) 

One record from IJ.S.X 31. skill 
h'~idrr1rinrlliru mnlnysiumis Ferris. 
,Veo/mematopinccs sc iur inus  (Mjiiberg). 

A pair from ['.S.X 31. skin 142319. 

142319. 

Genus LARISCUS. 
l l~RISCIJS IKSIQNIS (IF'. Ciivier). 

*EnrI~rleiiwZZirs Iariwi Ferris. 
skin 253683. 

121644. 

(striped Oriental Ground-Squirrel.) 
Five males and four females from U.R.N.31. 

One record from IJ.S.N.M. skin SPohaomatopinus .rciitrinirs (Mjoherg). 

Genus DREMOMYS. 
])REMOMYS P E m Y I  (Mihe- Edwards). (Red-cheeked Oriental Cround- 

*Endm lrindlirs dremomydis Ferris. 
Squirrel .) 

Two females from R skin. 

Geniis SCIUROTAMTAS. 
SCI~JROTAMIAS i)AvIDIANus (Milne-Edwards). 

*ic:nderleinellus sciurotamiasis Ferris. 
from U.S.X.M. skin 200873. 

*Hoploplriiia Pmarginata Ferris. 
200873. 

One record of two pairs, probably 

Many specimens from C.S.N.M. skiti 

Ueniis KASSOSCIURUS. (Oriental Pigmy Squirrels.) 
SA~XUSCNRI~S MmAxons (Miiller and Schlegel). 

*$ndrrleinullitn nnlznosci?cii Ferris. A pair from a skin. 

Tribe XERINI .  
Genus ATLANTOXERUS. 

~~TLANTOXIRIJY OETULUS (Linn.). 
*t,l.'c~ohacmniopin~s pctinife,fP,r (Neumann) (synonym : ~etosus). Three 

(North African Ground-Squirrel.) 

records (one of 50 specimens from a wild host), different source$, 



Genus XERUS. 
Subgenus E u x e r 11 s. 

XERI-b ERYTHROPTJ\ ( E .  &?Offro?.). (C'entrcL1 -\fricatl h1(1(,-\t 1 1 1 1 ( ' d  (:I 01111~1- 

h (pi irrel. ) 
*tEadcrZ~in~llrrs (Hoplophtliirrr<) p / u i v i  Ferrii. Many rrc.orcl\ f r  orn ~ i l r l  

hosts. 

Subgenus G e o s c i 11 r 11 s. 

XERUS IxAiTRTS (Zimmermann). 
*l-.Vrr,////Ii*Nt/)/iiii/(('S~Lurf,L' (Bctlfortl). 

(Soiitli Afrir,tri C: I onnd-S(1it i r w l  ) 
AMa~iy rcc or t l s  i r ~ ) i i r  v 11( l  l i o , t \ .  

Douhtfiilly referred to  Tribe X E R I N  I. 

Genus SPERMOPHTLOPSJS. 
SPERMOPHILOPSTS LEPTODACTYLIJS (Lichtenstein). 

*Nroliaematopinu.\ citi4li (Cinnmuigs) (synonym : sp( 1 r m p h J ~ ) .  One 
record, probably from a wild host. 

Tribe M A R M o T T N I. 

( h i i s  MARMOTA 

XARMOTA MONAX (Linn. ). (Woodchick.) 
*tEnderleinellu.y (C'?yclophthir i e s )  stet trrrclis mctrmotcze Ferris. Fiw rccorc1.r 
from two subspecies. 

javiventris qroup. 
NARMOTA FLAVIVEXTRTI (Audrihon and Bachmnn). (Yrllow- or Rwl- 

*t.~rohaemato~iizic.s marmofar Ferris. 
" Phalandesia "fozi Ewing, deicribed from n male from th14 host ant1 a frrnab from n rat, 

It is possible that tlic b i r d  Imt l  JJWI I  

hellied marmot .) 
Many records from wild host 5. 

turns out to bc a Menacant1m.c tlmved fiom a bird 
eaten by the marmot. 

caudata group. 
MARMOTA AUREA (Rlanford). 

Areohaematopinw ? murmotae Ferris. One male from 1T.S.X.M. skin 
62116. 

marmota group. 
XARMOTA MARMOTA (Linn.). (Alpine Marmot.) 
Plaget described G Y T O ~ ~ U ~  trr?bincctrrs from material wpposctl to hnvc lwrn ohtninrtl finin 

th1g host, but the record 14 at best contamination, ihr iirime bring <L 5vnonyrn of <,'. o / t r l / *  
Burmeister and the trne host the guinea-pig. 

Genus CYNOMYS. (Prairie-" I h g s  ", Prairie-Marmots.) 

Subgenus L e u  c o e r o s s 11 r o ni y s. 
C Y N O M Y ~  LEUCURUS Merriam. (Korthern White-t,ziletl Prairie-" Dog.") 

gnderZeinPZZus (Cyclophthiriea) .s7ifurnlis (Oshorn). 

Nrohaematopinus 1aPviuscicliis (Grube) 

~nderZ~ineZZzia (P . )  nuturdis (Osborii). One re( on1 fi om <kin 

Two rccoi (15, of whi(41 
one is from a skin. 

One record from a skin. 

C Y S O ~ Y S  GUNSISONX (Raird). (Southern T.7rhitc-ta~lecl PImrje-' J h g  ") 

$?ROC. ZOOL. SOC. LoND.-VOI;. 119, 3 i 
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Genus C~TELLI-S. (Susliks, Gophers or Spermophiles.) 
Subgenus C i t e  1 l u  B. 

pygmaews group. 
CITELLU~ R U F E ~ C E H ~  (Keyserling and Blasius) 

,Veoiraematciptttr, luauitrwtrlrrc ( (h ibe ) .  One ~ecord.  perhaps from H 
wild host. 

cttrlliti .  group 
(‘ITE1,LVb UAIJRI(’IJb (Brandt) 

probably from a skin 
b;rderluzrLelZus (( ’yclophthwu.\) t r i t i t rnl is  (Oshorn) One recorcl of 3 nialen 

(‘ITELLU!, EVERSM4vTI (Brandt) 
,!Cnderleinellus ((’.) ,x?ci/trntis (Osborn) A male and 10 females from 
U.S.N.M. skin 175306. 

*t9soharrnafol,iii?ts laevizt cct r lu  (Grube) (synonym .sperrnophili Grube) 
Five records, different souwes including U3.K M skins 175306 and 
199576 

lownseridii group 
CITELLU~ “ M ’ N b k  \ 1J11 (Bachnan) (Towsend’s Ground-Squurel ) 

tE/ulfi/leLr&Cs ( ( I  ) a i i t m a l ~ ~  (Osborn) Two records (4 inales 12 feniales 
and 3 inales 8 females) froni skins 

vich ardwnz group. 
CITELLU~ RICHARDSON (Sabine). (Yellow Gopher or Picket-Pin Ground- 

One female, probably from a skin. 
At least two records. 

Squirrel.) 
EnderEeineZlus (C.) suturalis (Osborn). 

(*  ~),ieohuematopinus Zaeui~t,scul~r.s monfanics (Osborn). 
See note below 

Osborn’s “ Western Gray Squirrel ” from Fort C o l h s ,  Colorado, was almost certainly 
It is the type-host of Neohaematopinws 

(Oregon or Western Picket-Pin Ground- 

One record (2 inales 11 females) 

One record from a wild host and 

H. C‘atellus and perhaps a form of rzchardsoni. 
ntontanus (Osborn), which Ferris thmks inseparable from hViiUsCUlU8.  

CITELLUS BELDINGI (Merriam). 
Squirrel.) 

EnderZeinellus (C. )  suturulns (Osborn) 

Spohaxmatopinus laeviztsciilus (Grube). 
from a wild host. 

one from a skin. 

parryii group. 
CITELLTJS COLUMBIANUS (Ord). (Columbian Spermophile or Ground- 

*~Xwlohaematopinus Eaeviuscwltts colurnbianus (Osborn) Many records from 

CITELLU~ PARRYII ( Itichardson) 

Squirrel.) 

wild hosts. Ferris thinks this inseparable from Zueuiusculus. 

(Arctic Ground-Squirrel.) 
Neohaematopinits 1neviuscitZus (Griibe). Two records, one certainly from 
a skin. 

CITELms OSGOODT (Merriam) (Yukon Valley Ground-Squirrel.) 
E,:nclerleinellus (C‘.) suturalis (Osborn). 

,ieohaernatopzn?rc lwui?rac?ilus (Grube). 

One record of a male and two 

One record from 1J.S.N.M. skin 
females, probably from a skin. 

128369, 
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Subgenus J c t  i do m y s. 

CITELLUS TRIDECIMLINEATUS (Mit chill). 
yEnder1einellu.s (C . )  suturalis (Osborn). 

(Thirteen-striped Ground-Squirrel.) 
Three records, different subspecies, 

including U.S.N.M. skins 87688 (two pairs) and 132674 (3  females). 
i~'ro/~aematoivintrs 1arwiri.wtlus (Urnbe). One record, wild host. 

CITELLUS MEXICANGS (Erxlehen). (Mexican Ground-Squirrel.) 
,Veohaematopinii.r laevi.used,rix (Qrnbe). One record. 

Subgenus P o l i o c i t e l l u s .  
CITELLUS FRANKLINII (Sabine). 
*tEnderleineZZus (C.) sutura1i.s (Oshorn). 

Neohaernatopinzts laeviii.seirlus (Grube). 

(Franklin's Gronnd-Squirrel .) 

another (13 males 14 females) from U.S.N.M. skin 179937. 
One record from :L wild host , 

One record, wild host. 

Subgenus 0 t o s p  e r m o p  h i  111 s. 

CITELLIJS VARIEGATUS (Erxleben). (Rock Squirrel.) 

(5  pairs aid 7 p i r s )  from differelit silbspevies. 
fEiLdeikitbel1ri.s ( C ' . )  sitturulis osborrai Kellogg and Ferris. Two records 

NroharriLutopinrts 1ueuiumtla.s ((+rube). Two records, oiir from :1 skin. 

PITELLUS BEECHEYI (Richardson). (California Ground-Squirrel.) 
*tEnderleinelliis ( C . )  suturalis osborni Kellogg and Ferris. A t  least four 

records from three subspecies. 
ATeohaematopiciis laeviusculws (Grube). One record. 

Subgenus A m m o  sp  e r m o p  h i lu  s. 
CITELLUS HARRISII Aiidubon and Bachman. 

Xeoharmtopinvs citellinw Ferris. One record, apparently from a wild 

(White-tailed " Antelope " Ground-Squirrel.) 

host. 

CITELLUS NELSONI (Merriam). 
En&rZeinell?is (C.) suiuraliv (Osborn). Two females from a skin. 

Subgenus X e r o s p  e r m  o p  h i l u  s. 
CITELLUS TERETICAUDUS (Raird). (Round-tailed Ground-Squirrel.) 

Enderleinellus (C.)  suturalis osborni Kellogg and Ferris. One record of' 

*fXeohaernatopinits ciidlinits Ferris. Several records, apparently from 
11 males 13 females, probably from a skin. 

wild hosts. 

Subgenus C a 11 o s 1) e r m o 1) h i  111 s. 

CITELLUS LATERALIS (Say). 
*JyE'nderleinelbs (C.) ~ittiiralis occidentali,s Kellogg and Ferris. Three 

Ferris thinks this form inseparable 

Ma? ' s  Ground-Squirrel or Big Chipmunk.) 

records, at least one from a wild host. 
from a~ihtmlis .  

Neohw,m/opinics la~i* i i iac~t l t t s  ( (h ihe ) .  One record. 

CITELLUS MADRENSIS (Merriam). 
EnderleinelEus (C.) sitiiiralis occidentalis Kellopp and Ferris. One male 

1 wo females from 1T.S.N M. skin 95350, 
31 * 
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Genus TAMIAS. (Chipmunks.) 
Silbgenus N e o t a m i a Y. 

alpinus group. 

TAMIAS ALPINUS Merriam. (Alpine Chipmunk.) 
HoploplPum v .  v r i d i m  (Osborn). 
.Ywhiwmntopin / I  5 ~ w ~ J ~ c u . \  Kelhgg antl Ferris. 

One record from i l  wild host. 
One rccwcl, wild II(  )st . 

minimvs group. 
TAMIAS MINIMUS Rac.l\mnn. 
A single record of Hoploplewo sc iukda from s skin is probably due to contaminatiori . 

umopnus group. 
TAMIAS AMOENV5 Allen. 

tHof~lopk?ira prraticn (Oshorn). Four records from wild hosts. 

quodriziittatua group. 
TAWIAS QI~ADRIVTTTATTTS (Say ) .  ((‘Olol’ado ~ ‘ h ~ ~ ~ l l ~ l l k  ) 

H ~ p k ~ p l e i ~ ~  ( I  iutii (I r i r . h o ,  cc.c,Lt Kelloyg : int i  Ferris. 

~,,//ur,r~~uto;ulnun par4ficu.5 Kellogg and Ferris. 

One ~eeord from A 

wild host. 
One record, wild host. 

tomsendii group. 
TAMIAS TOWNSENDII (Bachman). (Pacific Chipmunk.) 

Hoplopleura e .  arboricola Kellogg and Ferris. 
*Neohuernatopinu.s paci$cufi Kellogg and Ferris. 

Two records. 
One record 

TAMIAS ALLENI (Howell). 
*Hoplopleura e. arboriwla Kellogg and Ferris. One record. 
Yeohaematopinvs pact$czis Kellogg and Ferris. 

TAMIAS MERRIAMI Allen. (Merriam’s Chipmunk.) 
Hoplopleura e .  arboricola Kellogg and Ferris. 

One record. 

One record from n wild 
host. 

Neohaematopinus paci,ficzt.c Kellogg and Ferris. One record, wild host. 

Subgenus T a m  i a s. 
TAMIAS STRIATITS (Linn.). (Eastern Chipmunk.) 

(*)iHopZopbura A. erraticn (Osborn). Many records, including U.R.N.M. 
Originally described from a single specimen 

Fahrenholz’s Enderleinellus tamiasie was described from material obtained from this 

skins 35147 antl 135553. 
as a contamination on a bird (Larw sp.). 

host in a zoo and is probably a contamination. 

Subfamily Petauristinoe. 

Genus PETAURISTA. (Giant Flying Squirrels.) 
PETAURISTA PETAURISTA (Pallas). 

*Neohaematopinvs hatuanae Ferris. 

*fleohaematopjnu~s pnrtauristae Ferris. 

One record from a skin. 

PETAURISTA INORNATUS Geoffroy. 
One record from a skin. 
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Genus SCIUROPTERUS. 
SCIUROPTERUS VOLANB (Linn.). 

*Enderleinellu.y replicakis Redikorzev. Two records, different soiirces, 
one of them from a wild host. 

Genus GLAUCOMYS. 

Hopbpleura tri.spinosa Kellogg and Ferris. 
GLAUCOMYS VOLANS (Linn.). (Smaller American Flying Squirrel.) 

Two records, one of whicli 

Four records, t,hree from appar- 
is from a skin. 

ently wild hosts. 
*tiL'eohaematopinus sciuropteri (Osborn). 

GLAUCOMYY SABRINUS (Shaw). (Larger American Flying Squirrel.) 
*Hoplople lira trispinosa Kellogg and Ferris. Two records, different 

*Xic~ophtAirus .uncinatus (Ferris). (An., Hae.) One record from a wild 

JiVeohuematopinus sciuroptwi (Osborn). 

localities, one from a wild host. 

host. ' 
Three records from wild hosts. 

Siiperfamily GEOMYOIDEA. 
Family Gh'OiM YIDAA'. 
8 u  bfamily Geomyinae. 

Genus GEOMYS. 
tuza group. 

C ~ E O M Y S  'ru%A (Barton). 

" gopher ", .Vlorida. 

(Southeastern Pocket-Gopher or " Salamander.") 
(*)tCuvmy&w.crrs sc1critrr.r (McGregor). (lsc., Tric.) Original record from 

Abundant records from C. t .  tu.ra and G. t.$oridanus. 
Dr. J. E. Hill tells me that Geeonq# tuza flon'danzis must almurt cert,a.inly hew h e n  the 

host of the original materiel. 

bur,sarius group. 
( ~ E O M Y S  BirHsAHIus (Shaw). (Midwestern Pocket-Goplior.) 
*f(:somydoaci~s geomydis (Osborn). Several records of large iiurnbers from 

wild hosts. 
Tho record of Haeiw&pinoides nqwmvscw described from material purporting to be 

from this host, is due to misdetermination of the host (see Scalvpus uqUdtkt t8) .  

breviceps group. 
GEOM YS LUTKSCENS Merriain. 

Geomydoacun geomydis (Osborn). Three males, six females and five 
nymphs from two individuals. 

GEOMYS BREVICEPY Baird. (Texas Pocket-Gopher.) 
*tC;eomydoscu..s texanw Ewing. Seven records, mostly f'roni wild hosts. 

fGeomydnscus geomydis (Osborn). Four records, including one of l i q c  

Gsmydoecus, sp. nov. Six males from skins of ssp pc!rsonutu.q in A.M.N.'H. 
The holotype male of Gevmydoecus c?ta@< Werneck was found on U.S.N.M. skin 218035 

but its presence ww probably due to conta,mination, 88 also was probably the Snding of two 
malee of c.;lcwnydoenu, calif0m;cuS on skins in A.M.N.H. 

Dr. Hill tella me that U. permmatus and a. p. fallux are probably subspecies of breviceps. 

numbers from skins in A.M,N.H. 
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GEofiiYs ARENARIUS Merriam. 
t(:r,omydomc 9 califortiicus ((~11apnia1~). Three records, including one of 

A single male from the same skins. 
large nrirnbers from skins in A.M.?i .H. 

Ceornydoerus, sp. nov. near- riiapiui. 
The above records arc possibly due to natural transfer from Thomomys. 

Gentis THOMOMYS. 
Subgenus T h o In o ni y s. 

bottae group 

THOM~JIYS B O T K ~ E  (Eydoux and Gervais). (Western Pocket-Gopher.) 
SGromydoacuv fhomomyics (NcGregor). Many records, different sources. 

(*)tG~o~nyd/douci~ s californicus (Chapman). Nany records. Described from 
material supposedly obtained from “ Perognathus sp.”, from Raja 
California ; T.  bottae is the only menibor of the Geomyidae in the area. 

A biiigle record of Geowydoecus geomyydzo (4 specmens) is probably due to conttwnination. 

perpallidus group. 
‘l’w W)M ~s PEW ~ L I J  I)  us  (Nerriam). 

G‘rorn!jdoocua p m y d i s  (Osborn). One record, probably misdotermmation. 

fulvzrs group. 
‘I’HOI\.~OAIYS BAILEYI Merriam. 

Geornydoecus californicus (Chapman). Many specimens from ekins in 
A.M.N.H. 

GuomgdoPclcx, sl). nov. near c i~up in i .  Sumerous specimens from the same 
skins. 

talpoides group. 
THOMOMYS TALPOIDES (Richardson). (Saskatchewan Pocket-Gopher.) 
*~Geonigdoo,cus tliumornyus (McGregor). Original record from ‘‘ Th,omonzys 

At least three records from talpoides, different 

Dr. Hill kindly informs me that Thu9tmtp~ dowqlusii, 7’. fwaacs and 1’. ntQntimZa are all 
probably suhspecjes of T. talp’des,  and that a Thomornyp from Jefferson must almost 
certainly have been 1’. taljmides fonsor Allen. 

sp.”, tJefferson, Colorado. 
sources. 

Genus CRATOCEOMYS. 

(IH ATOUEOMYS UASTANOPS (Bnird) . 
GPomyhec.rt.s ? y ~ o r r ~ y d i s  (Oshoni). Many specimem from skim in 
A.M.N.H. 

Genus PLATYCEOMYS. 
PI,ATY(UWMYS G Y M N  UIRUS (Merriam). 

( !)*Gronzydor~~ci~s expansus (Dug&). 
( !)*(;r‘Pornydopccis copei Werneck. 

Bee note below. 
Bee note helow. 

The original record of erpumu6 is from “ la tum (Geowtys metzcan~8, Licht. ; Platy- 
yrornys gyncnwnts, Merr.) ”. As pointed ont by Werneck (1945, p. 101) “ tuza ” is the 
equivalent of “ pocket-gopher ” and the two Latin names were probably merely mentioned 
aa illustrating the group to which the “ tuza ” belonged. All other records, including those 
of the type-Feries of copei, are from “ Geoinys mezicicanus ”, it nsme which is stated to refer 
to species belonging to a t  least two genera. 
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Genus MACROOEOMYS. 
AlacRoc+:ImiYs HJGTERODUS (Peters). (Giant Pocket-Gopher.) 

(:Pvmydopcu.c expanstc.s (lhg6s). Three records. Very probably I n i s -  

determinations. 

I‘arnily Hlr:TEBON Y IDA&. 
Subfamily Perognothinoe. 

( h i u s  PEROGSATHUS. (Pocket-Mice.) 
Gubgeiius P e r o Q n a t 11 us. 

I’HROGXLTHLJS PARVUS (Peale). (Silky Pocket-Mouse.) 
Fnhrcrh2zia pi7enata Kellogg arid Ferris. (h., Hae.) One record from 

il skin. 

I’RRO(:SATHIW YOH.\.”JSS Mlerriam. (Long-tailed Pocket-Mouse.) 
*Fahwnlrolzia trifmlosa rvdircta Ferris. One record froni a wild host. 

Suhgeiius C: h a e  t o d 11) I I  s. 
~’P:Ro(,\ 4 7 ‘ ~ 1 h  H i m D u 5  Baird (spiny Poc.ket-Moiise.) 
*Fnh,~a//ol-?ia fr ihdosu zacatecar Ferris. One rewrd tiorii L‘.S.K.M, akin 

9187.5. 

h R O O N I T H G 5  PENItXLLATUb ~T~otlllollSe. 
E’uimnholzia tribulom Ferris. Three females froni a skin. 

A record of a single male Ceomydoecuv californicus ib due to contamination. 

I~”:RO(:NATHIJS CALIE’ORNICUS fibmiam. (California Pocket -Mouse.) 
*Fokrc 7zholzin f .  trah7rluun Ferris. One revord from a wild host, 

Unplaced within genus. 
PEROGNATHCS sp. (from Baja California). 

Gwn~ycloeccc6 callfornzcuv (Chapmm) was described from a single female, rupposedly 
from 8 Perognathus, but the record is erroneom. The only member of the GeompidsP 
known to occur in Baja California is a form of Thonacnny.~ bottae, nnd thlc; 15 the true host. 

Genus MICRODIPODOPS. 
h l I c w i ~ i P o i w P h  POI,IONOTUS Grinnell. (Kangaroo-.&hme or Ilwarf Pockel- 

Rat.) 
Pal~red~olzin pinnatu Kellogg and .Ferris. One record from a skin. 

Subfamily Dipodornyinoe. 

heermanni group. 
DIPODOMYS HERRMSNNI Le Conte. 
*tE’uhrenJ4olzia pinnata Kellogg and Ferris. Several records, apparently 

*‘ Peradips ” \!,rwt,vri, type-host of Polyplaa churicularis calzfor,itat E’ahrenholz, IR 
This matter I; discussed on 

Genus DIPODOMYS. (Kangaroo-Rats or Sand Rats.) 

(Heerman’s Kangaroo-Rat.) 

wild hosts. 

probably a mirsreading of Peromysctis [maniculatzcs] streatort. 
p. 470. 

philippsi group. 
DIPWOMYS PHILIPPSI Gray. 

Fahrenholzia pinnata Kellogg and Ferris. One record, U.S.N.M. skin 
52036. 
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I)ipouonms ORNATUS Merriam. 
li’ulirerr1~)ls~a pztznatu Kellogg c t ~ ~ d  Ferris. One record, U.S.N.M. skin 

91939. 
mrwiami group. 

UiroimuYs MERRIAMI Jieanis. (Merrinm’s Kaiigaroo-fiat .) 
Yuhi  r i ~ h o l s ~ u  p w u t u  Kellogg m c l  Ferris. Two records from skins, 

A recurd (Paine. 1916 h, 11. 440) of “ several specimens ” of Geomydoecus culqornicus 

iiichrdirig U.S.X.M. skin 26053. 

(Chapman) from this host is tery probably erroneous. 

ordii group. 
U t r o u o ~ u s  ORUII Woodhouse. (Ord’s Kangaroo-Rat.) 

FutirtdioEzm pznnatu Kellogg and Ferris. Two records, iiicludiiig 
F.C.M. skin 6807. 

deserti group. 
L)Iiwumms DESERTI Stephens. (Big Desert Kangaroo-Ibat.) 

E’uhienholxia pinnata Kellogg arid Ferris. Two records froui skirib, 
including U.S.K.M. no. 136616. 

Subfamily Heteromyinae, 

Genus LIVMYY. 
pictus group. 

LHJMYS rlmus (Tlionit~s). 
*Ir’ahrenholxiu microcephula Ferris. One record, 

irrorutus group. 
LWMW imwxrus (Gray). 

f .  skin 11099. 

Fuhwddzzu  .rrLicroccF/du lkrris. Froiu U.S.N.M. sluris 29943, 34231 
arid 91883. 

( h u s  HETEEHOMYS. 
Subgeiius H e t e r o 111 y s. 

HETEROMYS WLUMANI filerriam. (Spiny Pocket-Rat .) 
Pahrenholzia rriicrocephalu Ferris. One record, U.S.N .M. skin 14353. 

Superfamily CASTOROIDEA. 
Family C%LSTO.RlUAB. 

Subfamily Costorinoe. (Beavers.) 
Genus CASTOR. 

C ~ ~ T V R  CANADENSIS Kulil. (American Beaver.) 
Trichodectes cnstoris Osborn, supposedly from this host, is actually from a skunk. 

Supcrfaniily ANOMALUROIDEA (doubtfully referred to  Sciuromorpha). 
Family ,4 NOMA LUMUBE’. 

Genus ANOMALURUS. 
ANoniALuEHuS E’RAYERI Waterhouse. (Common scaly-tail.) 
I have dissolved three wild skins of A .  f. jmksoni De Winton, but ound no lice. 
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Subgenus 0 1 i g o r y z o m y s. 

OHYZOMYS PULVESCENS (Saussure). 
Hoplopleura ~e . spero~yd i s  (Osbora). 
1fopZopZeura quadridentutu (Neumaiin). 

From 1r.S.X.M. skiti . X L j ! j .  

Prom 1T.S.N.N. skill ,%?>:), 

Subgenus N e s o r y z o m  ,v s. 
O K Y Z ~ M Y S  mmB>msus Thomas. 

Hoplopleura ~zesoryxomydis Ferris. 

*Hoplopleum nesoryzomydis Ferris. 

Uric record from shiiib. 

ORYZOMYS N-4RBOROUGHI H e h ' .  
One record from skins. 



Genus KXITHROIIOSTOMYS. (American Harvest-Mice ) 
Subgenus A 1) o r  o d o 11. 

mexicaiui.s group. 
I~~THROI)OVTOMYS MXXICA;CUS (Saussurc). (&rexican H;trvcst -3loiisc.) 
i’oLyp2u.r ( I .  uwivulwis Kellogg and  Ferrib. (An. ,  Har.) Prom U.S.S.M. 

skin 68685. 
Genus PEROMYSCUS. 

Si;k)genus €I a p  io  m y 1 o m  y s. 
J’EROMYSCUS C~ALTYORSICUS (Gambel). (Parasitic Mouse.) 

* P ~ l y p l u . ~  p a i t d  Pahrenholz. One record, apparently from a wild host 

Subgenus P e r o  m y s  c i i  s. 
ncanicu lat us group. 

PEB~MYSCUS MANICVLATUS (\va@er). 

?Hoplopleura hespermydis (Osborn). 

(North American White-footed or 

Several records, three subspecies, 

*iPolyplax a. azrricularis Kellogg and Ferris. Two records, different sub- 

It is exceedingly probable that “ Perodipus streutori ” (type-host of Polyplux azrriczcluris 
ealiforniue Fahrenholz) is a misreading of Peroinyscus [?iku?kiculatusl streutori, end that the 
louse is the same as P.  a. atiricularis, but Fahrenholz does not even mention the number of 
specimens. A record of two males of Geomydoecws calij~nicws is emneoiis. doubtleqq 
Font amination. 

Deer-Mouse . ) 
at least two wild hosts. 

species, at  least one a wild host. 

PEROMYSCUS SITKEN Merriam. (Sit ks Ui hit e-foot ed or h e r - M  oiisc . ) 
Pokyplax a. auricii1ari.s Kellogg and Ferris. One record. 

leucopus group. 
PEROMYSCUS LEIJCOPUS (Rafinesque) . 

*Hoploplctcra hespromgdis (Osborn). 
(White-footed Mouse.) 
One record, probably a wild host. 
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&llUS OXYCHOMYS. 

O X Y C H O V Y ~  LEljCOUAbTER (Wied). (Grasslho~Ver-I\l"use.) 
Hoploplezira hesperornydis (Ost)orn). 
Potyp1a.r utiricctlaris Kellogg and Ferris. 

Hoploplewa lwxperomydis (Osborn). 

One record from ii  skin. 
One record frorri it skin. 

OXYCHONYh TORRlUUS (Colles). 
Two records, different subspecies. 

Genus BKOUOS. 
Subgenus A k o d o 11. 

0olii:ien sis group. 
A K ~  I )o\ kk E Y LCOL t ( Watci l:ouse,. 

Hoplopleiira affi7ii.s (Burmeistor). Froni [ ' . K . S . A l .  skin 94161. 
A single specienm of Protoq!/ropus ~tormulis found 011 ii skin of this hod  was a contsmim . 

t ion. 

A ~ o u o s  ARVICULOIDES (Wagner). 
i-HopZoplewu ujinis (Burmeister). Pour records from skins and two from 

wild hosts, including F.C.M. nos. 1818-7 and 18891 and U.S.N.M. no. 
1-7 1380. 

AKOIWN iuoLLIs Thomas. 
Hoplopkciru a;ffini.c. (Hurmcistcr). One record from lT.8.h'.hI. skin 181334. 

pirichii group. 
AKOJION AEROSUS Thomas. 

Hoploplimra (!,finis (Burmeister). Onc record froin U.S.K.M. skin 148841. 

Subgenus C h r o c o in y s. 

Ll~ic) I)ON PUI,CH~:H.RI 31Us Thomas. 
Hoploplc~~ra ufinis (Burmeister). Two records from ~ i l d  hosts. 

Genus ZYGODONTOBIYS. 
ZYGODONTOMYS LASIURUS (Lund). 

Hophpleitru afinis (Burm.). 

ZYOODONTOMYS SEORSUS Bangs. 
Hophpleura nesoryzomydir Ferris. One record from V.S.K.M. skin 

One record, wild host. 

116671. 
Genus OXYMYCTERVS. 

OXYBIYCTERUS JUDEX Thomas. 
* H o p l o p b ~ ~  ,fonwcai Werneck. One record of seven adnlts and rionie 

nymphs. 
Hoplopleura tracassosi Werneck. 

OXYMYCTERUS PARAMBNSIS Thomas. 

One record, wild host. 

*Hoplopleura ozymycteri Perris. From U.K.N.M. skin 194701. 
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Genus SCAYTEROMYS 

gwmbdquarae groul’. 
S C a p ~ ~ f i o M Y b  GSAMBIQUARAE Ribeiro 
* j q ~ r o p l s  (Tetragyropus) ribeiroi Werneck. (tlnib., (4.yr.) Several records, 

doubtless a secondary infestation, but apparently established. 

Genus HE~PEHONYS. 
HESPEROMYS CALLObUb (lteniiger). 

Ho&p[eura heqwromydis (Osborn). 

Hoplopleura nesoryzomydis Ferns. 

From U.S.K.AI. skin 94164 

HESPEROMYS VENUSTUS (l’honias). 
One record, wild host. 

Genus GRAOMYS. 
G K A O M Y ~  (:itisfio~. L A V I J ~  (Waterhouse). 
tiophq)kurw u@ni.s (Burmeister). One record from ii Ykiii. 

Genus ~ ’ H Y L r A ~ T I  i. 

Subgenus P h )  1 1 o t I b. 

l’HYIdI,O’I’Lb AHE.UAH.IUS Thornas. 
kfoplopknm ctfinix (Burrneister). 

Hoplopleura ufinis (Burmeister). 

Oiic rccortl, wild liost. 

One record, wild host. 
I’HYLLOTIS RIUARDUJSJS Thomas. 

Subgenus A u 1 i s  c o m ys. 
PHYLLOTIS PICTUS (Thomas). 

Hoplopkuru a@& (Burmeister). 

PHYLI,OTIS MICROPUS (Waterhouse). 
BoploplPura @his (Bnrnieister). 
Hoplopleura rediictu Ferris. 

Broni B.C.&l. skiii 21 140 and U.S.Iu.I\II. 
skin 194344. 

From U.S.N.N. skin 84296. 
From F.C.M. skin 18891. 

A pair and a nymph of Plitheiropoios 2cctipollicuris from U.S.N.M. skin 84290 were 

I’HYLLOTIS BOLIVIENSIS (Waterhouse). 
Hoplopleura a$& (Burmeister). 

doubtless contaminations. 

One record, wild host. 

Genus REITHRODON. 
REITHRODON CUNICULOIDES Waterhouse. 

Hoplopleura afinis argedinu Werneck. From U.S.N.M. skin 84199. 
A single female Phtheiropoios latipollicaris from U.S.N.M. skin 841 99 was a contamination. 
~~EITHROUON sp. (from Argentina). 
*Hoploplewu afinis argentina Werneck. One record. 

Genus HOLOCHILUS. 

HOLOCHILUS BALNEARUM Thomas. 
?Hoplopleura nesoryzomydis Ferris. Three rccords froin wild hosts. 

HOLOCHILUS SCIUREUS Wagner. 
?Hoplopleura nesoryzomydis Ferris. Three records, wild hosts. 

HOLOCHILUS VULPINUS (Lichtenstein). 
tHoplopleum nesoryzomydis Ferris. Eight records, wild hosts. 
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Genus SIGMODOK. (Cotton-Rats.) 
hispidzis group. 

.'473 

Srmromx HISPIUUS Say a.nd Ord. 
*-!-Hoplopleura hiwuta Ferris. Five records from three subspecies. 

The supposed provenance of the type-series of Gliriola poamm~naio from this host is 
probably t i  case of' mislab~lling, and I suggest that " Sigrnodon h ?is cltiriguensis I '  was 
a slip for " Proechirrqs cetatrulis chir ipensis  ". The latter name synonym of P .  setni- 
spinosus pnanzensis ,  the host from which the remainder of the type-series was ohteined 
(see p. 493). 

.fulviventer group. 
Stwonox OCHROGNATHTJS B d e y .  

Hoploplezira hirsu,ta Ferris. From U.S.N.M. skin 96268. 
TJnplaced. 

STGMODOX PERUANUS Allen. 
Hoplopleirra h~irsiitn Ferris. From F.C.M. skin 1921 A. 

Genus NEOTOMOI)ON. 
NEOTOMODOY ATSTONT. Merriam . 

ctZuiIs Krllogg ant1 Ferris. Oiie record from P.S X.M. 
skill 506.56. 

C h u s  NEOTOMA. 
Subgenus N e o t o m a. 

Jloridana group. 
NEOTOMA MICROPITS Baird. (Raid's Wood-Rat.) 
Neoha~rnatopinun ? nwtomnp Ferris. One record, prohnl)ly from a wild 
host. 

alhigda group. 
XTEOTOMA ALBIGIJLA Hartley. (White-throated Wood-Rat.) 
*tNroAaewbopiniis motomup Ferris. Several rwortls (at least one of large 

numbers), apparently from wild hosts. 

Subgenus H o m o d o n t o m y s  
SEOTOMA FUSCIPES Raird. (Dusky-footed Wood-Rat .) 

fNeohaematopinzcs neotomae Ferris. Several records, apparently from 
wild hosts. 

Subgenus T e o n  o m a. 
~ E O T O M A  CINEREA (Ord). (Bushy-tailed Wood-rat.) 
*PNoohaurnato~inirs inormtiis (Kellogg and Ferris). Many rrrortls from 

two different subspecies, apparently wild hosts. 
The single record of Hoplopleura a. acanthops from this host is regarded by Ferris as 8 

rase of straggling. 
Subgenus H o d o  m y s 

XEOTOMA ALLENI Merriam. 
Neohaematopines neotomar Ferris. One record from U.S.M .RI. skin 

32706. 
Genus XENOMYS. 

XENOMYR NELSONI Merriam. 
Hoploplezira hirmta Ferris. One rerortf of a single specimen. probablp a 

contamination, 
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Tribe C R I C  E T I  X I .  

Genus CRICETULUS. (Dwarf Hamst em.) 
SI1k)genus C I' i c e t II 1 11 s. 

brqica iidatus group. 
('RICETrLUh LOpl'<;IC4UI)ATGh (&lihle-EdWnrdh). 

*YolypZas de7btaticrtrni.s Ewing. A single rnnlc <\nd it nymph (pel h i ~ p  not 
conspecific) from t7.S.N.M. skin 172610. 

myratoriua groiqi. 
( ' R I C ~ E T I T L U ~  MIGR ~TORZIJS (Pallas). 
A smgk rwortl o f  Xeohuematopznvs cztellz from thl+ host 1s almoqt rrrtninly erroneous. 

Su bgeniis T b c h c r k i a. 

CRICETULUY TRITON (de Winton). 
HopZopleitra aflnis  (Burmeister). One record from C 8.N.M. skin 172550. 

Srihfamilj. Lophiomyinoe 
(:ellus C,OPHIVM Yb. 

LOPHIOMY~ I M H  ~ L ' S I  hliliie-Edwards. 
*fButhye/yicoZu lophioinydi.\ Ferris. 

(Marlet1 H i i t  ) 
Origiiinl series from three wild skins, 

including 1J.S.N.M. nos. 1841 14 and 755360 ; sinw obtained in large 
numbers from a wild host. 

Subfamily Microtinae. 

Tribe LEMMI.  
Genus DICROSTONYX. 

DIC'KOSTO?~Y x TORQUATIJS (Pallas). (Collared Lemming.) 
Hoplopleura a. acanthops (Burmeister). One record. 

Genus SYNAPTOMYS. 

Subgenus S y n a p  t om ys.  
SYSAPTOMYS COOPERI Baird. (Cooper's Lemming-Mouse.) 

Hoplopleura a. acanthopus (Burmeister). Two records from wild hosts. 

Subgenus Mi c t o m ys. 
SYNAPTOMYS BOREALIS (Richardson). (Lemming-Mouse.) 

Hoplopleura a. acanthopvs (Burmeister). One record from U.R.N.M. 

PoZypZax spinulosa (Burmeister). One record. 
skin 129396. 

Genus LEMMUS. 
o h  nsis - trimu cronatiia group. 

LEMMUS OBENSIS Brants. 
*Hoplapleura hispida (Grube) (synonym : graeilis Grube). One record of 

Ferris considers this to  be probably several specimens from a wild host. 
a synonym of H .  a. acanthopus. 

LEMMUS ALASCENSIS Merriam. (Brown Lemming.) 
HoplopEeura a. acanthopus (Burrneister). One record frow U,S.N,M. 
skin 107733, 
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Tribe M I C R O T I X I .  
(kn i i s  CLETHRIOSOMYCI. 

mtilun group. 
( 'LETHR~OXOMYS ( :r ,ARmi, ir \  (Linn.). (Eiiropean 1ietl-hac.ked Mousr o r  

*Hoplopleu? a ucuratlropu~ ede,ntirIux Fahrenholz. Three records. Ferris 
considers this it synonym of H .  a. acanf7roprca. The origlnal host was 
determined as rufilrrs, I n i t  the locality (near Kronstadt) is otitsiide the 
range of the latter 

Bflllk-Vole.) 

I IrfoCnn?cs group 

C'LETHRIOYOMYS HI'I*C)C*AZI-\  (Siintle\dI). (I<ed-backcil ,\loiiw o r  Bnnk- 

1)escnbetl from t\t  (J rnales and :I fernale fioiii 
sn apparently wild host udiich wits doubtfully tleter~nined as t.I/,foruTi I /  Y 

According to Ewing this is a 

C'LETHRIONOMYS x 1 ~ ~ H 1 i - s  (Bailey) (Olympic I ' cr i i i i~  i l a  l t i d  I ).tc4.rcl Iloiibr 

\'ole.) 
(*7 )Polypla3 borealis Ferris. 

oi Bank-Vole.) 
Hoplopulurrrri crc.circtliopuh (Hiuiiiristei). O i i e  ircord i i o i t i  F c' \ I  ?kill ba'47 

yla)u,olus groiq~. 

C ~ E T H R I O N O M Y S  CAPPERI (Vigors). (lied-hiwketl .\louse.) 
Hoplopleura ncanthopus (Burmeister). One recoid frotii ii  wilt1 host 

Geniis ARTICOLA 
.4RVICOLA AMPHIBIUS (I i l l l l . )  (V';ttt'r-rst Or ~ ~ : l t e I ' - \ ' O l < ' . )  

*tPolyplar spi.niyer (Burineistcr). J11an~. rec .or t lh  f r o t i t  tliffcrcwt - + o i i i (  1.5 

ilpparent 1y a synonym of s p i ~  u losn 

Genus PHXSACOMYS. 
intermeditis group. 

PHEXACOMYS INTERMEI)IUS Merrinm. 
Z'oZyp1u.r al~sci.sa Falirenholz. Two records, ap~)areiitly fi om I\ i l t l  1 1 o ~ i  h .  

longicaudzrs groiip. 
PHESACOMYS LONCICAUDTJS True. 

Polyplm a0,srisa Fahrenholz. One record, probably from :i \viltl liost 

Genus PITYMYS. 
PITYMYS SUBTERRAXEUS (tle 861ys-Longchamps). 

*Hoplopleura ucanthopus aupuidentis Fahrenholz. One rt.c.oi.il. I I ( )  (let ailh. 
Regarded by Ferris as rz synonym of n. ncnnthoptcs. 

PITYMYS SAVII (de SPlys-Longchamp). 
?Hoplopleura acanthopiis (Burmeister). Several recmds, \r iltl 110sth. 

PITYMYS PINETOBUM (Le Conte). (Pine Mouse.) 
HwpZopZrirra acanthoptcs (Biirmeisler). Two records, 1' S S.31 skin, 
31888 arid 88733. 



Genus MIGROTUS. 
Suhgenus Mi c r  o t u s. 
p,~~znsylaanicic.s groiii) 

~IJCROTI-Y m v w Y r , \ - 4 ~ t c u \  (Ord) (Amrricttn Iong-t,biled dlci~clnw-Moiis~ 
or Vole.) 

Hoplopluwa urrnthopzts (Hurmeistcr ). Two I ceortls, wild hosts. 
a Pnhrenhol;r. 
f Hoploplpiiru rr7trticic from t t i i i  t iwt I\ i l i w  c.ithcr to i.ontrunmwtion 

One record, i~1)p~rrnt ly  from wild host. 

or misllthvlling 

>I IC~ROTCC~ BREWER[ (Raircl) 
su Fahrenl~olz. One female from a skin. 

agrestis group. 
l M ~ ~ ~ ~ ~ ~ ~  AGRESTIS (Linn ). (Northern Eiiropcm Field-vole or Short- 

?%my ~wnrds ,  including wild 
t ai let1 Field-Mouse. ) 

t H ~ p l o p l ~ ~ r a  a. acanthopiis (Burmeistrr). 
hofitfi and IJ.S.IL’.W. skin 105752. 

nrwalis groiip, 
MWROTT-s ARVAI.TS (Pallas). 
*t Hoplopkuru (1.  /L( anliiop t i  c (lhrrmeistcr ). 

(Soiithcrn l<uropmii Fir41 Vole.) 
X iimei oils t C ( W ~ R  from wild 

hosts. 
californicus group. 

~IICROTUS r , < L I m R m c u s  (Peale). (Californian 3feadow-monse.) 
*Hoplopleura acanthopzcs americans Kellogg and Ferris. Two records, 

from different subspecies. Ferris considers this inseparahle from 

ahrenholz. Described from one or more males from 
‘‘ -4rvicohz spec.” from California. The host was almost certainly a 
Microtiis and may have heen A’ califow?ic..rtu, from which there is one 
other record of the louse 

longicaudus group. 
MJCROTUS MORDAX (Merriam). 

mination of P. abscisa. 

MTCROTUS NIVALIS (Martins). 
*tHoploplpuru acanthopws villosa (Galli-Valerio). 
soiirc’es, inclcding 1T.S.K.N. skin 12448% and three wild hnsts. 
considers this a synonym of H .  a. acanthopzcs. 

*Polyplax alaskensis Ewing. 

Polyplaz spinulosa (Burmeister). One record. Probably n mistleter- 

nivalis group. 

Eight records, different 
Ferris 

MICROTUS sp. (Alaska). 
A single male from a wild host. 

Subgenus P h a i o m y  s. 
MICROTUS LEUCURUS (Blyth). 

*Hoplopbura phaiomqdin Ferris. One record from U.S.N.M. skin 198570. 

Genus LAGURUS. 
LAQURUS LAGURUS (Pallas). (Sage-brush Meadow-Mouse or Vole.) 

Po2ypZu.r spiniyur (Burmeister). One record. 
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Subfamily Gerbillinae. 

(:mu s C: ERBILLU S. 

~ i ? ~ ~ . ~ ~ ~ ~ ~ i i ~  groiip. 
GERBILLUS PYRAMIDTJM T .  Groffroy. (Greitter Egyptian Gerbil.) 

*PoZyplu.c gerbilli Ferris. One record of i~ male and three females. 

Genus TATERA. 
Subgenus T a t  e r a .  

indicu group. 
TATERA INI~ICA (Hardwicke). (Indian Gerbil.) 
*tPolypb.c .stephan,ci (Christophers and Newstead). Several records from 

wild hosts. 

rohiista group. 
TATERA VTCINA (Peters). 

*PolypZax t .  taterae Ferris. A mnlc and two females from F.C.M. skin 
16704. 

*Polyplax t .  mombassaP Werneck. A single male from n skin. 
It seem.. drnoqt certa~n that at lenit one of the nhovr lice must br a contaminution. 

TATERA m m I c A i r n A  (Peters). 
(*?)Hoploplenra (Ctenoplewa) izeiirnanf~i Fahrenholz. 

from skins, inelnc-ling tT.S.N.hl. no. 183935). 
(*?)PoZypZux pra~cina (Xenmann). 

Three records (two 

One record from a museum skin. 
Both the above spec~es were descrlhrd from material collected from ” groc; rats ” In 

Abyssinia. A subspecies of 2’. )Lz.pcuudcc or( iirz there. 

liodoih group. 
TATERA LIODON Thomas. 
*tHoplopleiiva (Ctenopkira) cqptica Ferris. 

*?Polyplax subtaterae Bedford. 

Types from U.S.N.M. skin 
165302 ; numerous records from wild hosts. 

Numerous records from wild hosts. 

afra group. 
TATERA BRANTSI (A. Smith). 

?Hoploplezcra (Ctenopleura) hdseriatn Ferris. Many records from wild hosts. 
-fPolyplax hiseviata Ferris. Many records from wild hosts. 

TATERA LOBENQULAE (Ue Winton). (Lobengula’s Gerbil.) 
?-Hoploplezira (Ctenopkura) biseriata Ferris. Many records from wild hostq 
?Polyplax biseriata Ferris. Many records from wild hosts. 

A record of Neohaematopinzts fatirez on this host is erroneous and probably due to 
contamination. 

TATERA JOANAE (Thomas). 
~ H o p ~ ~ ~ l e u r a  (CtenopZe~ira) biseriata Ferris. Two records, different soiirces, 

one of hundreds of lice on a single wild host. 

TATERA ANGOLAE Wroughton. 

The members of the qfm-group replace one another peographic.,xlly and i t  16 p r o t ~ t l i l o  

Hoploplenra (Ctenopleziru) biauiata Ferris. One record of two females. 

that  some of them ere conspecific. 

PROC. ZOOL. SOC.  LoND.--VOL. 119. 32 
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Subgenus G e r  b i l l i  s c u s. 
TATERA BOHMI (Noack). 

*Hoplopleura (CtenopEeura) veprecula Ferris. 

*polyplax biseriata Ferris. 

One record of three specimens 

One record of several specimens from the 
from U.8.N.M. skin 162250, another record without, details. 

same skin. 
Genus TATERILLUS. 

TATERILLTJS RMTNT (Thomas). 
PolypZax s r c O t d w w i :  Rrtlf'ortl. One record (my own), pro1)ahIy mis- 
liLl)(;lli~lg. 

Genus PACHYUROMYS. 
PACHYUROMYS DUPRASI Latask. (Fat-tailed Rat,.) 
*Polyplnz wernrri (Crlinkiewicz). Two recorde. 

Genus MERIONES. 
? MERIONES, sp. 

Pedicttlus clat,irornis Nitzsrh, which is perhaps a HoplopZetira, was described from a 
single femulc ohtained " nuf' rinem ~lrliwarzbrmneii Merioim,  den Rfippel nus Afrika 
mithrarhte " (Ciebel, 1874, 1). 38). As Meriones Zacernutzrs Riippell " is probably based on 
an Ai-c:icanthis " (Ellerman, 1941, p. 357) it, seems cdtogether possible that the host of 
clnvicornis was not, R, M w i o r r e s .  

Subgenus Me r i o n e s. 
rneridianiis group. 

MERIONES MERIDTAXUS (Pallas). 
*Hoplopleum merionidis Ferris. 
*Polyplax chinmsis Ferris. 

Three females from U.S.N.M. skin 172528. 
Several males and females from U.S.N.M. 

skin 172573. 

Family RHIZOMYIDAE.  
Genus TACHYORYTES. 

TACHYORYCTES SPLENDENS (Riippell). (Orange-toothed Mole-Rat.) 
(*? )Polyplax eminatus Fahrenholz. Described from the female only, perhaps 

a single specimen. The host is given as " Paderoryctes gadat ", from 
East Africa. The only African mammal with a name remotely re- 
sembling this is Tachyoryctes audax, which is probably a subspecies of 
splendens. 

Family MURIDAE.  
Subfamily Murinoe. 

Genus MICROMYS. 
MICROMYS MINUTUS (Pallas). (European Harvest-Mouse.) 
*tHoplopleura longula (Neumann) (synonym : Zineata). Five records, 

different sources, including U.S.N.M. skin 85374. 
*Polyplax graci1i.s Fahrenholz. One record, no details. 

Genus APODEMUS. 
sylvaticus group. 

APODEMUS SYLVATICUS (Linn.). (European Wood-Mouse or Long-tailed 
Field-Mouse. ) 

Hoplopleura nfinip (Bnrmeister). Two ' records, including U.S.N.M. 
skin 1751 74, 
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Mmy records, including U.S.N.M. skins ?Polyplax serrata (Burmeister). 
84718 and 120950 and Trento Mus. skin 107047. 

Two records of Polyplax spinulosa (Bunneister) are probably erroneous. 
Fahrenholz contends that Bnrmeister’s Pedicubcs afinis is the Pol?~plaz, Ferris consider.: 

that it  is the Hoplopleura. 

APODEMUS FLAVICOLLIS (Melchior). 
A record of three males and five females of Triekodectes m?&eZa,e must. he due to mia -  

labelling. 

speciosus group. 
APODEMUS SPECIOSUS (‘l’emminck). 

Polyplax swratu (Burmeister). 
(Japanese Long-tailed Field-Mouse.) 

One record from F.C.M. skin 19709. 

agrarius group. 
APODEMTJS AGRARIUS (Pallas). 
*?Hoplopleura afinis (Bnrmeister). Four records, including U.S.N.M. 

skins 120955 and 197805. See note below. 
*tPoZyplax serrata paxi Eichler. Three records, from skins, including 

1J.S.X.M. no 1!)7805 arid F.C.M. no. 18929, :mcl one from :L wild host. 
Hoploplewa a . n i s  was described from specimens collected from Mtrs ngrarius and 

The first host mentioned by an author should always be regarded as the type 
A record of Hoplopleztra uccintliop,ti@ 

M .  qlvaticus. 
host unless there are strong reasons to the contrary. 
from a skin of this host is probably due to contamination. 

Genus GRAMMOMYS. 
GRAMMOMYS SURDASTER (Thomas and Wroughton). 

Hoplopleura oenomydis Ferris. 

GRAMMOMYS DOLICHURUS (Smuts). 
Polyplax spinulosa (Burmeister). 

One record from F.C.M. skin 17133. 
A single specimen of Polyplax phthisica found on F.C.M. skin 17097 was a contamination. 

One record, probably erroneous. 

Genus OENOMYS. 
OENOMYS HYPOXANTHTJS (Pucheran). (Rusty-nosed Rat.) 
*tHoplopleura oenomydis Ferris. Types from F.C.M. skin 17090 ; several 

records from wild hosts. 
A record of a single specimen of Polyplax abyssinica from this host is due to contami- 

nation. 

Genus MYLOMYS. 
MYLOMYS CUNINGHAMEI Thomas. 

183602 and F.C.M. skin 16842. 
*Hoplopleura enormis mylomydia Ferris. Two records, U.S.N.M. skin 

Genus DASYMYS. 
DASYMYS INCOMTUS (Sundeval). 

*Hoplopleura somereni Waterson. 
*Polyplax cummingsi Ferris. 

One record, wild host. 
Two records, different sources, including 

U.S.N.M. skin 183151. 
The single specimen of Hoploplezcra oetzomydis found by Ferris on a skin O F  this host was 

almost certainly a contamination. 

Genus ARVICANTHIS. 
ARVICANTHIS XILOTICUS (Desmarest). (Long-tailed Unstriped Grass-Rat.) 

?Polyplax abyssinica Ferris. Many records from wild hosts. 
32* 
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-~RvICASTHTS ABYSSTXICUS (Etiippell). (Unstriped African Grass-Rat .) 
Very many records from wild Iiosts. 

Genus PELOMYS. 
Subgenus P e l o  m y 8. 

PELOMYS ioAr,r,.kx (Peters). (African Creek-Rat,.) 
*HoplopEr,.rtla enorwix p~;:lorv~ydis Ferris. Two records (U.S.N.M. skin 183667 

:md a wild host). It' is very tlouI)tfiil if Pelornys is the true host, of this 
form (see Le!m ni.vco.mys sbriat/c.u) a r i d  I t tiink t,he r'ec;ord froni a wild host 
in   roba ably it rtiis(letrmiinatior1. 

Genus LEMNISCOMYS. 

harbarm group. 
LRMNISCOMYS BARBARTTS (Linn.). (Solid-striped Grass-mouse.) 

Hoplopleuru e .  enormis Kellogg and Ferris. One record of two females 

One record; possibly an enrlier name for 
the ;ttiovt:. It) is citlicr :L Floploplu,?im or a Po1ypZu.r. 

ktriutus group. 
r,EMF;TSCOMYS STRIATUS (Linn.). (Spot-striped Grm-Mouse.) 

HoplopZe.uru en,ormnis plom,y&s Ferris. Three records, from U.S.N.M. 
skins 125426 and 163646, and from a wild host. Thc wild host was 
collected in Kampala, where Pdomys does not occur, and T suspect 
stronglk- that I,. striatrts is the txue host of this louse. 

griselda group. 
LENMNISCOMYS GRISELDA (Thomas). (Single-striped Grass-Mouse.) 
*tHopZopleura e. enormis Kellogg and Ferris. Two records from wild hosts. 

Genus RHABDOMYS. 

RHABDOMYS PUMTLIO (Sparrmann). (Four-striped Grass-Mouse.) 
*-fPolyplax arvicanthh Bedford. Many records, wild hosts and U.S.N.M. 

skin 164194. 
Genus HYBOMYS. 

HYBOMYS UNIVITTATIJS (Peters). (One-striped Grass-Mouse.) 
*Hoplopleura laticeps Ferris. One record of two females from U.S.N.M. 

skin 101514. 
Genus EROPEPLUS. 

EROPEPLUR CANITS Miller and Rollister. 
*PoZypZax eropepli (Ewing). Two males and two females from U.S.N.M. 

skin 219711. 

Genus AETHOMYS. 
AETHOMYS CHRYSOPHILUS (De Winton). (African Bush-Rat.) 

Polyplar cumrnin,q.qi Ferris. Two records. 

Genus THALLOMYS. 
nigricuuda group. 

THALLOMY s NIGRICAUDA (Thomas). 
HopZopZerrra aginis (Burmeister). 

(Black-tailed Tree-Rat..) 
One record from U.S.N.M. skin 162539, 



THALLOMYS M O U G ~  (Roberts). (Nogg's Tree-Hat.) 
Hoplople lira afinis (Burmeister). One record. 
Polyplaz spinulom (Burmeister). One record. 

mnaaquensis group. 
THALLOMYS NAMAQUENSIS (A. Smith). 
*tPolpypZu.c praornydis Bedford. One reliable ~cruict. 

Genus RATTIJS. 
Subgenus I3 a t  t 11 s. 

rattus group. 
h w w  EATTUS (Linn.). (Black Rat'.) 

-j-Hoplopleiiru p c < f i c a  Ewing. 
?Polypla& spinulom (Burmeister). 

Fifteen recortls, soritc:ti~iies iit grcat 1iriin1)ers. 
Very ~ i i a ~ i y  rworcIs. 

Thr revortls of H.  hirlatrtatu and E:u./inoy~zc~tlrrts denticwltr/rr.s from t.liih 

plcirro rmc+cr/ wwc t i l l  tlet,errriiiic:iI i ~ r j  11'. w n o ~ i i ! / d i . s  ; i i h  

rr~gioii, both geographical and 11ost coiisidcratioi~s slig 
See note iinrlcr Xaltcts exilkins. 

nvrveyicus gruul) 
I~A'I'TVTS SORVEDICKJS (Berkenhout'). 
*tPolypZaz spinitlosa (Burmeister). 

(Brown Rat .) 
Very marly records. 

The record (Ferris, 1932) of Hoplopleuru oeiio7,iycZi.s from t h i n  I~osl I)rt*stu>iitIJl>- r.i>fers 1 , I  

H .  pac(ficrc (see note iinder B u t t u s  ccrr lous ) .  and i s  probably erruwouh. T I w  \ingIc n l ~ . r % r t ~ r i  
of " PIdandesiu " f o x i  ICwing from this host turns out to bdorig to tht. lJir(l.mf&tijig ~ C ' I ~ I I .  
lienucanthw s . 

exulaizs group. 
KATTUS EHULASY (Peale). (Pacific Rat.) 
*~Hoploplu.?c~r~, pacificu Ewiiig. Many rec:ortls, most Is f i u r i t  \viitl host s Imt, 

One record from C.S.X.M. skill 145778, 
including U.S.N.M. skin 146778. 

probably a contamination. 

See note below. 
Polyplax spinulosa (Burmeistcr). 

H. pucifica is regarded by Ferris as being the same i ts  H.  ooioruydi.s I.'eiris. h i t  I consider 
this synonymy extremely improbable. Tlie hosts of' the two fovrns m e  Iwit1ic.r vvry closely 
related nor geographically linked. Xor is 0 e ) i o m y s  i~ 1i( rat, so i l la t  tr21~1i+kr 1 hrr,ogh 
t.he agency of a cosmopolitan rat such as 12. mttrcs is ex vely improhisl~lc ; the case I S  

probably one of convergence. H .  o c m i i i y c l i s  IMS riot been 
recorded from I?. ruttiis in Africa. 

Following Ellerman (1941, p. 2 N ) ,  I haw trciit,ecl d l  loriiw of' fitrfhs coilcolor t ~ b  .~iiO>pecim 
of R .  exulans. 

It is highly suygc&ve 

rajah group. 
~ A T T U S  SURIPER (Miller). 

"Hoplopleura (Ctenura) p e c h a t o  (Ciiiriniings). Two I 

sources, including U.S.N.M. skin 86750. 

edzuardsi-sabanrr.s groiil). 
RATTUS SABANUS (Thomas). 

*Hoplopleura .rrLulaysiaiLa k'crris. 
*Polyp& insulsa Ferris. 

RATTUS STRIDENS (Miller). 

Oitc i~c~corc-1 frorti a. &ki. 
One record from U S 3  .&I. skiii 10.1765. 

Polyplax spinulosa (Burmeister). One recorti froin C'.S.X.Al. skin 104998. 
Probably a contamination. 
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tunmyi-villosissirn~ group. 
RATTUS OCJLMORUM (Thomas and Dollman). 

Polyplax cyp13inzrlosa (Burmeister). One record. 

Subgenus Pra,omys. 
RATTUS TULLBERGI (Thomas). 

fHoplopleuru intermedia Kellogg and Ferris. 
(F.C.M. 1702.5 and U.S.N.M. 163353), and 18 records from wild hosts. 

fpolyplaz wuterstoni Bedford. 
11 records from wild hosts. 

Two records from skins 

One record from a skin (F.C.M. 17025), and 

Subgeiiua Ma s t o m y s. 
KATTUS COLICHA (A. Smith). 
*fHoy,lopleura intermedia, Kellogg and Ferris. 

(Multimammate Mouse.) 
Numerous records from wild 

(*)tPolyplux wuterstoni Bedford. Several records from wild hosts. Originally 
hosts. 

from undetermined rats, a t  least some of which were probably coucha. 
Records of Polyplux pvuecisu, Neolkuernutopinus fuurei, and Eulinognuthus denticulutus 

DII this host are erroneoiis ; a record of Polypluz ubyssinica is due to misiebelling. In  
connection wit.h the correspondence of their lice it is interesting to note that Praonhya 
appears to be an arboreal modification of Mastomys. 

Subgenus L i m n o m y  s. 
RATTUS MEARNSI (Hollister). 

Hoplopleura oenomydis Ferris. One record, from U.S.N.M. skin 144621, 
probably refers to H .  pacifica if this is separable. 

Subgenus Tars o m y s. 
RATTUS APOENSIS Mearns. 
*Polyplax tarsomydis Ewing. A single male from a skin. 

Genus APOMYS. 
APOMYS INSIGNIS Mearns. 

*Hoplopleura apomydis Ferris. One record from U.S.N.M. skin 144592. 

Genus ZELOTOMYS. 
ZELOTOMY Is HILDEUARDEAE Thomas. 

HoplopZcwa intermedia Kellogg and Ferris. One record from F.C.M. 
skin 16955. 

Genus Mus. 
Subgeniis Mu s.  

(European House Mouse.) Mus MUSCULUS Lhui. 
tHoplopleura acuntltops (Burmeister). Seven records, different sources, 

including U.S.N.M. skins 106244 and 85056. 
?Hoplopleura hespwomydi.7 (Osborn). Four records, different sources, 

including U.S.N.M. skins 155467 and 172503, F.C.M. skin 19073, and a 
wild host. 

*iPolyplax serrata (Burmeister). Numerous records from wild and tame 
hosts, including U.S.N.M. skin 152840. 

The supposed species Huemutopinus tikuris Compton, described from this host, is probably 

Probably originally a straggler, but apparently established. 

a nynonym of PolypIax serruta. 

bufo-triton. group. 
Mus TRITON (Thomas). 

*Hoplopleura sukenyae Ferris. A single female from F.C.M. skin 16769. 



Genus LOPHUROMYS. 

LOIJHLJKOMYS AQUILCS (True). 
*J-Polyplu.r phthixicu Ferris. 

LOPHUROMYS s t K A r  vsr (Teinminck). 

From U.SX.AI. skin 162548 mid P.C.X. skill 
16866: several subsequent records from wild hosts. 

tPoZ?yplaz phthisica Ferris. Fro111 LT.S.X.M. skin 16.5210 aiitl many wilt1 
11osts. 

Genus ACOMYS. 
cu/ii/-inzis group (typical section). 

ACOMYS CAHIRISUS (Desmarest). 
*+l-'olyplu.r (8ymoice) 6. l)ruc/i,y.n.I/Zl?Lc~L?/~s Cunimings. 

*fI'oZypZtzx ozyrrhyizchur Curnrnings. 

The above records must have been from many host-individuals. 

(Cairo Spiny Mousc.) 
One record of 380 

O m  record of !)I8 adults and many 
specimens. 

nymphs. 

ACOMYS PERCIVALI Dollman. 
*PdypZux (tSyrr~oicu) brccchyrrliy~zc/~ u s  rrci*tzor (Fakireiiliolz) . Oiic record 

Oiic rccord of' LA siiiglc fcrrialc frorii tlic 
from U.S.IC.M. skin 182!)53. 

same skin. 
1'ohypZu.z o.xyrrhynchus Cummings. 

Not allocated to grou1). 

*PohypZas (~Sylmoica) brachyrrhynchu.~ Cummings. 

*Polyplax o:xyrr/i,ynchc.y hystrellue Pitlirciiliolz. 

ACOMYS HYSTKELLA Hellcr. 
One record from U.S.N.M. 

Oric record of u pair from 

The host of PoZypZaz iiriacaiatlcrr Speiser was " einer kleinem Ratte mit sehr clicken 
stachelwtigen Haaren ", from Salomona, Abyssiniit. This description is certainly that of 
an Aconzp, but i t  is to he not~ed hhat the host was in ii jar with two other species of rats, 
so that the louse may have been derived from any of the three. 

skin 16.5216. 

the same skin. 

Genus BANDICOTA. 
Oengalensis group. 

BANDICOTA BEN(:ALENSIS ( G K L ~  and Harclwicke). 

BANUICOTA MALABARICA Shaw. 

(Indian " Mole-Rat,.") 
Polyplax q h u l o s u  (Burmeistcr). One record, probably erroneous. 

one record of 4 males and 12 females from a 'yPohyplax a,.siatictx Ferris. 
wild host. 

Genus NESOKIA. 

NESOKIA INIIICA (Gray and Hardwicke). 
(*)Polyplax miatica Ferris. 

(Short-tailed " Mole-K,at.") 
One record of several females from U.S.N.M. 

skin 200314. It is probable that this is thc  true host of t,lie species and 
t,hat its supposed occurrence on a slircw was erroneous (niisident,ification 
of host or mislabelling). 

Genus SACCOSTOMUS. 
SACCOSTOMUS CAMPESTRIS Peters. (South African Pouched Mouse.) 

*Polyplax jonesi Kellogg and Ferris. One record. 
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Genus CRICETOMY s . 
Although I heve 

I , l L l c l l  sympathy with this view, tl le distribution of the orthopteran parasites of the genus 
~ ~ ~ ~ ~ i ~ , ~ ~ ~ ~ ~  suggests tilet there may be :L number of species of their hosts, and I have 

kl? ;dso suggests (1941, p. 287) that the genus may not 
have h& the same ancestors as the rest of the Murinae. This is to some extent supported 
by the polypbr, which is very distinct. 

klllerman places forms of Cvicetornys as subspecies of C .  gambiU?Z?Ls. 

another arrangement. 

CRICETOMYS u m r n u s  Waterhouse. 
* t ~ ~ l & a . c  (,SywLa.sud/tn) c. culva Waterston. 

(Harsh-furred Giant' Rat .) 
Many records from ditrereiit 

siibslmies, inclirding L7.S.IV.M. skins 181806 arid 183125 and P.C.M. 
skin 17043. 

CRIUETOMYH E M ~ X I  Wroughtoil. (Soft-furrd Giant Rat  .) 
 polypl lax (~5'ymussudrts) c u l i ~ r  VJaterston. Kumerous records from wild 

11osts. 

~RlCETOWYS COYESSI Hinton. (Zanzibar Giant Rat.) 

tumys q)., but there is 110 other 6'ricctorny.s in Zanzibar). 
*Polyplux (,S!pnu.sadus) culvn zunziburiensi.9 (Fahreiiholz). Ouc record 

Subfamily Dendromyinae. 
Qeiiii s D ~ ~ u a o m u s .  

Siibgenns 11 e n d  r o m u s. 

UENDROMUS INSIGNIS Thomas. (Chestnut Tree-Mouse.) 
Hop1vplnio.u i?zfww~edin Kellogg and Ferris. One record from C.S.X.M. 

skiii 184091, probably it contamin' 'i t '  ion. 

Genus MALACOTHRIX. 
XALACOTHRIX TYPICUS (A. Smith). 
The single female from which Hoplopleuru biseriata Ferris was described was cer1.einly 

The true hosts are gerbils of the afm- 

(Mouse-" Gerbil.") 

a, straggler or (more probably) a contamination. 
group (see p. 477). 

Subfamily Otomyinae. 

irroratus group. 
Genus OTOMYS. (Swamp or Vlei Eats.) 

OTOMYS ANCONIENYIS Wroughton. 
Polyplax otomydis Cummings. 

tPolyplax otomydis Cummings. 

OTOMYS TROPICALIS Thomas. 
*tPolyphx otomydis Cummings. 
A record of Polyplax arvicunthis is due to contarninetion. 

Oiie record from V.C.M. skiii 16687. 

Many records from wild hosts. 

Many records from wild hosts. 

OTOMYS IRRORATUS (&'ants). 

Genus PAROTOMYS. 

Polgpluz otoinydis Cummings. Oiie record. 
I'AROTORZYY HRANTSII (A. Srnit-h). (Bri~lits' Bush Otornys.) 

Subfamily Hydromyinae. 
Genus CHROTOMYS. 

CHROTOMYS WHITEHEAD1 Thomm 
*Hoplopleura chrotomydis Ferris. One record from a skin. 
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Genus HY DROMYS 

HY I)ROXY\ CHRYW(:A~TE:H. Geoffroy 
*$Hqdoplei(ra hdentccta Seuinariii. 

(Australian \Vater-Rat.) 
Host originall) niisideiitified as )Itcltu 5 

rattcts. Several records. from wild hosts arid from V.S.X.M, skin 83708. 

Sulmfamily GLIROlDEA. 
Family GLIKIBAE. (Dormicc.) 

Subfamily Glirinae. 
Genus MUSCARDIS US. 

MUSCARDINUS AVELLANARIUS (Linn.). (Common Dormouse.) 
jScltizophthims pZeurophuei~ (Burmeister). Three records from skins, 

iiicluding U.S.N.M. skiii 112908. 

Genus ELIONYS. 
Nrmlms QCERCLSUC~ (Limi.). (Garden Dormouse.) 

-~Sciii-ophflrir/r.~ plewophnvrc.s (Burmeister). Four records, oiit: from 
U.8.X 31. skin 103031, once in numbers. 

Genus L)RYOME’\. 

UBYOMYS NITEDULA (Pallas). 
*,Sc?~izophtiiirii.s pZe:wophne~ (Burmeister) (synonym : lencophueus). Oiie 

record, no details. 
The host was recorded as N g o z u 8  nitela, wliich seems to it be distortion o f  the above. 

Subfamily Graphiurinae. 

Subgenus C l a  v i g l i  s. 
Genus GRAPHIURIJS. (African Dormice. ) 

GRA PHICRUS MUKIN US (Desmarest) . 
*tNchizopthhirus gruphiuri Ferris. (An., Hae.) Tliree records, U.S.X,X 

skins 182834 and 164265, and a wild host. 

GILAPHIURTJS NANUS (de Winton). 
AS’chizophthiri~s gruphiuri Ferris. One record. 

GRAEHIURUS ALTICOLA (Roberts). 
jYc?hizophthirus yruphiuri Ferris. One record, no details. 

Superfamily DIPODOIDEA. 
Family ZAPODIDAE. 
Subfamily Zapodinae. 

Genus ZAPUS. 
Professor Ferris kindly informs me that he has examined many specimens of this genus 

without finding any lice. 

Family DIPODIDA E .  
Subfamily Dipodinae. 

Genus DIPUS. 
(Three-toed Oriental Jerboa.) DIPUS SAGITTA (Pallas). 

*E&aognathus hiuncatus Ferris. Numerous males and females from 
U. 8. N. M. skin 155092. 



Genus JACULUS. 
(North African Jerboa.) JAULLL-s .J,icui,us (Linn.). 

(* ?)Eulinognath u.s ac?iZr,utu.~ (Neumanii). l>escribetl from Y females collected 
from I‘ D i p s  sp”,  Djerba, Tunis. This seems the most probable host. 

Genus ALLACTMA. 
ALL ICTAGA ~ I U I H I C S  (Porster). (Five-toed Oriental .Jerl)oa.) 

Eulinoynathzts ? acideatus (Neumann). One record, U.S.K.M. skin 133188. 

Suborder H YS TRI COMOR PHA. 
Supcrfamily ERETHlZOPL’TOlDEA. 

Pumily EI~ETHIZOh’111U3 E.  
Subfamily Erethizontinae. 

Genus ERETHIZOJ 
k;KETHlZOh I N ~ S A T I  M (Linn.). 
*-tButrichoprhilu.s sr:toi;ur (Gicbcl). (lsc., Tric.) Maiiy records from wild 

EKETHIZOS EiJIxAhwClt l  Brantlt. (Wcstern Crmi  or Yellow -haired 

(Urson or C;maclinti 1’orwl)inc.) 

hosts. 

Yorcupinc. ) 
-fButrichophilus setosus (Giebel). Numerous records from wild hosts. 

Genus COENDOU. 

Subgenus Coendou .  
C O E N I ~ U  P K E H E N S I L I ~  (Linn.). (Prehcnsile-tailcd Porcupine.) 
For records from this form see C. villosus. 

COENDOU ROTHSCHILDI Thomas. 
*Butrichopkilus muximus Bedford. 

COENIIOU PLATYCENTROTUS (Brandt) 

Described froni a single female. 

A record of a single fernale of Eutrichop7~ilus cordiceps is regarded by Werneck aa a caae 
of contamination. 

Subgenus S p h i g g u r u s. 

mexicunum group. 
COENUOU MEXICANUM (Kerr). 
*-fEutrichophilus mexicunus (Rudow) (synonym : coendu). Many records, 

COENDOU LAENATUM Thomas. 

including A.M.N.H. skins 28485 and 29821. 

A record of two male Eutrichophilus setosus from a skin is doubtless due to contamination. 

paraguyensis group (typical section). 
COENUOU PARAGAYENSIS (Oken). 

Eutrichophilus cordiceps Mjoberg. 
Eutrichophilus minor Mjoberg. 

Eutrichophilus ? cordiceps Mjoberg. 
Eutrichophiltis minor Mjoberg. 

One female from a skin. 
A single pair from a skin. 

See note below. 

A single record of each of the above species (Maltbaek, 1937 c). 

COENDOU SPINOSUS (Cuvier). 

See note below. 
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COENUOU VILLOSUS (Cuvier). 
(*)l-E'ictricliolJhiE.s cercolabes Mjiiherp (s?.noii!-rri : au.s(ru1i.s). 
(*) fEictr icho~~~zi l is  cordicep.9 hljoberg. 
( * ) ~ E u t r i c / i o ~ / / i l ~ ~ s  mi,wr 3Ijtjberg. 

Set iiotc. l )c lo~~. .  
See note below. 

See note I ~ l o w .  
911 the above were described from a '' Quendu-Stacllelscliwein " which Njoborg assumed 

to have been C. piehens As all t h e e  forms have been takenmarly times in great number> 
from specimens of C'. vil2osit.s it seems almost certain that Xjijbcrg's iwumptioii WR- 

illcorrect,. 

. 

parayayensis grou1i (vr.stit~ix section). 
Comuou muixosus Thomas. 

*Eutric/iop/~ilrl.,s lobatits Ewiiig. Two m;~les eight feiiiales i ~ n c l  t,lirtc nyinlhs 
from U.S.N.M. skin 172985. 

Subf:,tinily Chaetomyinae. 

Genus CHAETOMYS. 
Cri ,iwroms SUBSPINOSUS (Kuhl). 
* ~ l ~ i ~ f r i c l r o p l t i l t r s  Smoojmi Werncck. 1)cscril)ctl froni : , i O i i t t i h i i t  nii i f .viki l  

from wild hosts. 

Superfitinily C:AVIOlYEA. 
Family C'd V I I U J E .  
Subfamily Caviinae. 

Genus CAVIA. 
CAVIA APEREA Erxleben. (Restless Cavy.) 
*tTrirnon.opon (Trimcynopon) echinoderm,a Ciininiings. Scvcii recortls lroni 

jGyropus (Gy-opufi) ovali.~ Burmeist~er. Vivc rccorcls, rlifi'crtrit s o i i r w s .  

*Gliricola (Gliricola) Dra-silien.sis Werneck. Oiic rcc~r t l ,  wilt1 Iiost. (a! fiwi 

, G'liricolc (G.) porcelZi (Sclirank). 
*GZiricola (G.) spinosus Werneck. 

*Gliricola (G.) Zindolphoi Werneck. 

several different sources. 

four from wild hosts. 

misidentified; 

A synonym of 7'. h i s p i d w r ~ .  

see Werneck, 1942 H ,  1). 3 1  1). 
Two recods front wilt1 Iiosts. 

01lc record of four miles aiicl sonic 

One record of il siiiglc male. 
females. A synonym of G. d i s t i n c t ~  Ewing. 

CAVIA PAMPARUM Thomas. 
Gyropus ( G y r o p ~ )  ovalis Uurnieister. Oiic nialc and onc h i d e  f T w i  

U.S.N.M. skin 236344, and oric record from a wild host. 

CAVIA TSCHUDII Fitzinger. 
Gyropus (Gyropus) ovalis Burmeister. 

GliricoZa (GEiricoZa) porcelli (Schrank). 

Scvcrtrl specimens from U.S.S.SI. 

Several specinmi is from two skins, 
skin 221016 (formerly in Washington Zoo). 

including U.S.N.M. no. 221015. 
The type of GZiriCoZu quadrisetosus (Ewing), a single female from U.S.N.M. skin 23758. 

w w  almost certainly a contamination. The true host is Calm nmsteloides. 

CAVIA FULCIDA Waglor. 
fTri,me.iwpon (Trirnenopol?,) hispiduwi (Bumleister). 
?Gyropus (Gyropus) ovalis Burmeister. 
tGliricola (G.)  porcelli (Schrank). See note helow. 

See note below. 
See nobe below. 

The above are all recorded from a number of host-individua.ls, including wild hosts. 
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CAVIA ANOLAIMAE Allen. 
TrimeTLOp0)7 (T . )  hispidrtm (Briimeister). One record, al~l,areiit 1). from a 

T\VO I l l a l c ~ s  i h l i ( 1  four females f r o l ~  
wild host. 

*G'Eiricola ((&icoia) di.sti.)tc! i t s  E\vinp. 
U.S.N.31. skin 236905. 

C A V ~ A  PORCELLUS (Linii.). (Giiinea1)ig.) 
~ ~ o p a )  h i . s l d r t n b  (UuJxiicistor) (s>-iio~i>.riis ; j w m i y p i  
ery rnany records, tame a id  wild Iiosts. 

*TQyropus (G!yr.oprir) ovalis Burmeister (synonym : 7ne.cicwc UJ). JIiiil?- 
records, tame and wild hosts. 

G'liricola 1i.ndolphoi Werneck. One record. 
*tGliricoZa (C:Zi&ola) porcelli (Schrank) !synonyms ; bict i i idut  ti.?, hf i r r ru t  r i s ,  

Jlaiij, rccortls, t m t c  

Single records of many specimens of 1VIocroqympct.s lbeteron!/clc L1.s iuld Gliri(:o(u ( ~ l t u i h i -  
actosus from a wild host seem to have been from the same host-individual, which WRS probably 
misdet,ermined ; a record of G/iricobu bruc*il.iensi.s is crrt.a.inly (liie to this (:wise, tl 
being later redebermined as C'u~ih  tiperwi (arc Werxcvk, 1!)42e, p. 3 I 1). ,U'cnopo~i r&.i, 
I'iaget, supposed to be from H. guineapig, proves to  be i~ cluc.li-pm:wtc~ (informitt,ion kindly 
supplied by Miss clay). ~ / i r ' i C o l U  ?iieziCtLnZIs Zavaleta is indeterminabk Imt is prohaldy i% 
synonym of porcelli. 

Dr Kder kindly informs me that he compared the type of " Gyropiis " Iiis.pid~uus with 
II'rimenopon from a guinea -pig and found i t  indistinguishable. 

qruciZi.s, perfoliatiis, sutiin~ ant1 1)r<~l)i~bl\. ?n~.ricu~rr.u).  
arid wild host,s. 

Genus KEROIKS. 
KEKOlloS ItL-i~EsTxIs (Wied). (Brazilian 1<,ock-C'avy.) 
*-i-Gyrop.s ('I'&agyroptis) Z i . r ~ c ~ ~ t i t s  Scumanit. JZaiy- records from wild liost s. 

Xuerogyropus heteronychus (Ewing). One record from it wild host. 
Mislabelling ? 

*fMonothoraciue penidoi Werneck. 
The single record of Gl4ricoZa perfoliatus Neumann, described from this host, is probably 

tlue to mislitbelling or to misdetermination of the host, the form being inseperahlo from 
G. porcelli. 

Genus GALXA. 

At least five records from wild ho,rts. 

GALEA IMUSTELOIUES Meycn. 
-~LMacroyyrof,vs heteronychu..s (Ewing). One female froin ;L skin i~iid s~ieciinens 

from more than 20 wild hosts, several soiirces. 
(*)GZiricola (ParagEiricoZa) pttadrisetosus (Nwing). One female from U.S.S.M . 

skin 236345 ; many records from wild hosts. In my opinion t,his slrould 
be regarded as the type-host,, the type being a containination uii its 
supposed host (Cawia tschwdii). 

* fEwl i iwgmthus  caviae Werneck. Twenty records. 

GALEA SPIXII (Wagler). 
*tNacrogyropzt.s heteronychrts (Ewing). One fern,zlc from U.S.S.M. skin 

Oiie fenmle from t,lie same 
123391 and many records from wild hosts. 

fGliricola (Parugliricola) quadrisetosus (Ewing). 
skin and many records from wild hosts. 

Genus MrcnocAVrA. 
Subgenus C! a v i e I1 a. 

MICROCAVIA A UHTBALIS (Geoffroy and D'Orbigny ). 
*fProtogyropus normalis Ewing. Described from five females from U.8.K.M. 

skins 23640 and 236337, since obtain 1 from numerous wild hosts. 
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f:yropi/s (Trfragyroprs)  ? Ziiz~atzrs Nenmaini A single nj m1)h from 

* i . l ’ f p r ’ o p / d h w r ~ ~  nlaf ( 1 5  (Fcrris) Described from specimens obtained from 

.%single record o f  n fomal; and t hrw nymphs of Glliriwla qtmdriwtoszts is probably due 

T‘.S X.N skin 841 i i  

I T  S S M skin 84175, since cdlec.tec1 in numbers froni wilt1 hosts 

to contaminirtion 

F’miily H YDRO(’HOE RID.4 B. 
%il)fmiily Hydrochoerinoe. 

6enu 5 HYI)ROCHOERT’\. 
HYI)ROC~HOE:RIJS IIY I>ROCII m R T \  (Linn.). 

Dr. Werneck inform5 me thiLt he hns searched many specimens without finding any lice. 
(C’apybarn or tbrpinclio.) 

F n m i l j  B.4 ,SlTPR0C7’ID,41.’. 
Subfamily Cuniculinoe. 

Crenu C’IJNICTT, 1-5. 

( F’WX.) ( ‘ twcrrx~ P ~ C A  (Iitin.). 
*tJfucroyy/opus omplt . t ( o i s  codnlirr irci  Welnerk. (Atnl). , Gyr ) Many records 

froni wild hosts. 

Si i hf:ut i i l j  Dosyproctinae. 
~ k l l l l S  f)AhYPROCTA 

! )A\YPROCT~ 4c.TJTI (Ihii.). 
*-1-Jfacrog?jropu~ a. arnph.rans (Seiirnnnn ) (s j  nonym : ratti). Mnng specimens 

Bnrmeister’s Glliricolo Zongicollis, described from two specimens from B skin of this host, 
15 nnidentifiable and probably IL contamination ; the types were already lost in 1861. 
Dr. Werneck has examined wry  many individutlls of the host and found no specimens of 
C4liricola on them. 

(h l t l e i l  Agouti or Cotia.) 

from wild hosts. 

DASYPROCTA FTJLIGIYOSA Wngler. (Dark Grey Agouti.) 
Jlucrogyroprs a. nv~plerans (Keiimnnn). One rerord of a male and two 
females. 

DASYPROCTA AZARAE Lichtenstein. 
tMacrog?yrop 9 a. amplPzans (Neiimann). Twelve records from wild hosts. 

1) 4hYPROCTA VARIEGilT.4 TSPhlldi. 
.Wacrogyropa n. nmp2tzan.c. (Keumann). One record, apparently wild 
host. 

Genus MYOPROCTA. 
MYI )PRO( VA ACOITHY ( Krxlet)en). 
*j  .Clacro(l!/ro~/ti.~ rirnplomm 1onyisdi.c Werneck. Three records froiii wild 

*-tMonothoracius a lmida i  Werneck. (Smb., Gyr.) Two single specimens 

(Acoudiy or Cotiara.) 

hosts. 

from skins and many from a wild host. 

Siiperfamily CHINCHILLOIDEA. 
Family CHINCHILLIDA I$. 

Genus LAGIUIUM 
LAGIDIVM PERUANTTM Meyen. (Vizcachn.) 

i’rrimwnupon (Phi landeia)  chinchiZlaP 1Vernec.k Sumemis records frm; 
yild Imsts, aiid from I ‘.S.S.M. skim 194467 arid I944ti8 
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-tTrimriiopoir (Philaiid~sia) nza::ai Weriieck. ?tIanv records from wild 

*J-Trim~?zopm (Phi/flndrsici) fozcrzwndi (Kellngg ant1 Sakaynma). Many 

*tP?itheiropoios layofis (Gervais) (synonym . alpitzus). Nany records front 

*f7~iZinoyrui t l iw prrr7*1r.c (Kellogg ;ind Ferris). 'l'wo records, different 

hosts. and a female from 1J.S.S.N. skin 1944638. 

records from wild hosts, different SOUI 'C~S.  

wild hosts and from 11 KS.31. skins 104468 and 1944763. 

snurces. 

Genus CHISCHILLA. 
C(HIY:(-HII,I,A L A \  ICER (Molina ). 
*tY'rirnewpoiz. (Philnndrsia) cliincltillue Werneck. 

*tTrimenopon (Pliilaizd~xin) mazzai Werneck. 

(Phinctiilla.) 
Xuiy specimens from 

PuZany specimens from wild 

One record 

wild hosts. 

Iiostu. 

of' a single female. 
7'rim~nopo.n (P/tilnnd~sic~) toutnsendi (Kellopg and K:&:Lyama). 

A record of a single inale Ecctric?~ophiZzrs mit)or IS R case of contamination. 

Siiperfimilj OCITODO;";TOl DlSA 
Family C.4 PROJI YIi). I E .  

Genus CAPROMYS. 
CAPROMYS PILORIDES (Say). 
*+Gliricola capromydis cupromydis Werneck. Two records, one of many 

skin 

Described from 3 males and 1 female from 

specimens from a, wild host and the other of a male from U.S.N.M. 
181232. 

V.S.K.M. skin 181232. 
*GliricoZa cubanus Werneck. 

CAPROMYS FREHEKSIT~IS Poeppig. 
*Gliricola capromydis armatus Werneck. Described from 2 males, 3 females 

Described from 3 males and 2 females from 
and 2 nymphs from IJ3.X.M. skin 103885. 

*GliricoZa cmiizgi Werneclc. 
the same skin. 

Subfamily Myocostorinoe. 

Genus MYOCASTOR. 
MYOCASTOR COYPUS (Molina). 
*tPitr?/jqfguenia coypus Marelli. (Amb., Gyr.) Many records. 

(Nutria or Coypu.) 

*Pitrlifquenia mollia Marelli. One record: probably a synonym of P .  

Neumann's record of Damalinia ( Werneckiella) equi from this host is obviously erroneous. 
coypus. 

Family OCTODONTIDAE. 
Genus OCTODON. 

OCTODON DEGUS (Molina). 
*HoploplPura dicgrPga chi1eiwi.s Werneck. One record of many specimens. 

Genus OCTODONTOMYS. 

OLTODOXTOMYS CLIROIDES (Gervais and D'Orhignp). 
*fZopZopbirm d. di.ywga Ferris. One record from U.S.N.M. skin 121 167, 
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Family CTESOX 1'IB-M. 
C~eniis CTESOV YS. (Ti1 co-t i  I cos. ) 

mug~4oiiicits sect ion. 
C?.FXOMYS MACELI.AKTCTJS Bennett. 

Gyropus (.l.fonogryroptt.s) pnrivca (Ewing). 
Phtheiropoios pollictrris lhving (Am 1). , GJ r ) 

A single male from n skin. 
Two re(wrds, a~yarent ly  

from wild hosts. 

CTENOMYS SERICEIJS Allen. 
Gyropus (Monogyropus) pari*irs (Ewing). 

Eulinognathi~s amaricantr.s Ewing. 

A single malc from U.S.N.M. 

,4 single female from U.S.N.M. skin 
skin 84192, and six pairs from U.S.N.M. skin 84194. 

841 94. 

CTENOMYS TUCUMANTJS Thomas. 
P?tth&ropoios fo~ficulatirc (Neumnnn). One record, no rletcds. This 

species has no proper tyl)+liost, 11iLVing been tlc i her1 from mat eriiil 
d e c t e d  from an iinitlentifictl( 't~norriys at Tircwman, Argentina. Tt seenis 
im~irobable that titcicrnuntrs is the true hOht as tlic only other rcc.ortln of 
the louse are from memhers of the  t o rq i /d t / s  scciiori of'('/( w,rn!p. 

CTEXOMY~ LATRO Thomas. 
Phth&+opoios wetmorei (Ewing). Seven femalcs and nine nymphs from 
U.S.N.M. skins 23633.5 and 296336. 

Prohahl y m a g d u  nic 21 s sect; on. 
CTESOMYS COLBURXI Allen. 

*Gyropus (Mo?zogyrop~ts) pomts (Ewing). 

*Phtheiropoios grucilipes (Ewing). 

A single male from U.S.N.M. 

One male and four females from the 
skin 238122. 

same skin. A synonym of P. 1atipollirnri.s (Ewing). 

CTEXOMYS OSGOODI Allen. 
*tPhtheiropoios Zatipollicuris (Ewing). Three records from wild skins (three 

pairs from U.S.N.M. skin 841 60, two males from U.R.K.M. skin 84165, and 
five males and six females from V.S.iY.M, skin 84141). 

A single specimen from a skin, probably 
a contamination. 

*Phtheiropoios pollicaris (Ewing). 

torquatiis section. 
CTENOMYS SYLVANUS Thomas. 

Phtheiropoios forjcztlutus (Neumann). One record of .z single male from 

One record from a wild skin, and one 
a wild skin. 

(of peat numbers) from n wild host. 
tPhtheiropoios wetrnorei (Ewing). 

CTENOMYS BUDINI Thomas. 
Phtheiropoios wetmorei (Ewing). 

CTENOMYS TORQUATUS Liehtenstein. 

One record from a wild skin. 

(*?)tPhtheiropios forjculatus (Neumnnn). Many specimens from three wild 
skins. 

*Eulinognathus arnericanw Ewing. A single female from U.S.N.M. skin 
3252, 1939 (Ctunomy-s b r a s i l i ~ ~ ~ s i ~  Rlninville, of which tov.jun2iis is regardrd 
b) Waterhouse as a synonyni). 
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1~ tci.5 i qec. t ion. 

( 'TEYOMY~ I .EWTT~T Thomas 
*tI%th h / / f J L O S  grypop/ inl l i /  5 (Wrr ncvk). Many ywiinens froin niimeroiis 

wild host\. A sy~ionyrn of 1' I ~ ~ i ~ q i  ( I V e r  n c . c . l \ ) .  

orrim if s ser.tion. 

C T m o x Y 4  OPIMVS Wagner. 
*I-'lrthuiropoiov ruiinqi (Werneck) (synonym . forfiotZa/its Ewing m c  

One male and two females from U.S N.M. skin 121 168 

One recwd (of large numl~~~rs )  

Seumann). 
Possibly a synonym of 0. rcatmorpi Ewing. 

from wild hosts ant1 two from wilt1 skins 
*~P//t/~Piroyoion numatophallun (Werneck). 

S o t  allocateti to a section. 
C'TEUOMYS ROBUSTUS Philippi. 

PhthPiropoios ZatipoZZicnris (Ewing). Two males and thrce females from 
IT.S.N M. skin 84149. 

C'TEYOMY~ '' s E : c v r J A T n  ", from La Rioja, Argentina. 
1'hthLeiropoio.c forjic7tldus (Keiimann). One record of five males and two 

Pre4iimably an errnr in 
females. 

There 1s no C f r u o ~ ~ 1 7 / v  of t h i \  name or anything very 5imilar. 
transcription. 

Family . 1  RROCOXIDAE 
Genus ABKOCOMA 

.~BROCOMA BEXNETTI Waterhouse. 
*tCyropu.s (Mono~/?jropzis) Z O I L ~ I M  Serimaiin Described from R single female 

from this host and two lots from undetermined hosts ; sinre fonntl in 
large iiumbers 011 this host. 

ABROCOMA CINEREA Thomas. 
*Phtliriropcios pparsoni Werneck. 

*Neohaematopinris longus Werneck. 

One r e r o d  of i t  short series, apparently 

A single female, apparently from a 
from a wild host. 

wild host. 

Family E C H I M  Y I D A E .  
Suhfamily Echimyinoe. 

Genus PROECHIMYS. 
Tn this genus the parasite-records seem not to st~pport Elleman's povisional placing 

of most of the forms as subspecies of  cuyennensw. I have, therefore, followed the arrange- 
ment proposed by him (1940, p. 118) to be used in case this placing should prove incorrort. 
I have also tliought it necer5ary to  mention the subspecies from which each Iouw has been 
obtained, both here and in the case of the genus Cercomys. 

Subgenus Pr o e  c h i m  y s. 
cayennensis group. 

PrOECHIMYs CAYENNENSIS (Desmarest). 
Harrison,ia rcnciwta Ferris. (Amb., Trim.) Three males, foiir females and 

three nymphs from a skin of ssp. calidior. 
Gyropufi (Tetragyropus) setoszcs Neumann. Two males and one female 
from a skin of ssp. calidior. 

One record of two males 
#nd nine females from ssp. myennensis. 

*(:liricolu (Paragliricoln) echimydis Werneck. 



(8iricoZa dec~/rtatrts (Xeiiina~iii). Oiw rccorti of a siiiglr inale from sq). 

Oiic i w w r d  of " a niiml)er of an8a.r. (Ferris). (-41~. Hiic.)  
specimens ' '  from a skin, m ( 1  4 speciinciis from t i  skin of ss],. ml id ior .  

PROECHIMYS SEMISPIXOSUS (Tomes). 
Harrisonia irncinata Ferris. A single m 

a 1)air from a skin of ssp. /xouim)/,. 

nymphs from TT.S.lL'.Al. skin 1 l(i(i!) (ssp. 1) 
lleiiig inore proi)itk)l>- the trne host tliiiii ,Yi 
which the types i i ,re si ipposcd to  Iiiivc' I ~ c n  ol)tirinetl. 

( *?) (  ola panam~nxi.c Wernerk. Oiic t w  2 felliales itIi(1 tn.0 
. 1 regard this as 
)idus (1). 473) from 

*Pteropl/f/cirrt.s a/trla.r (Ferris). Proni LT.S.X.J1. skin 11 3 2 i 3  (ss1) .wnti- 

.1 record of' 5 females of G'yropu,y setifer is very cloiibtfiil, the speciinens having been 
collected from U.S.N.M. skin 113273, obtained :It the same locality as t~ skin o f  Hoplojitys 
gymnurus. 

.S'@lb092tS'). 

PROJXHIMYS MINCAE (Allen). 
Narrisonia mizcinata Ferris. 

*QliricoZa colnmha,rLcts Werneck. 
Ptetrroph.thircis a w h r  (Ferris). 

A siiigle male from a, skin. 
One male from U.S.N.M. skin 123486. 

One recorct from 1T.S.X.M. skin I I:i303. 
A single female of Gyropws Liizecitus Neiiranit fisom U.S.N.M. 123400 was prrsurnahly a 

PROECHIMYS RECURUS Thomas. 

contaminat.ion. 

*Gyroptcs (Tetragyropm) .sc.tos/t.s Senmitiin. Two records, probably from wild 
hosts. 

PROECHIMYS TRINITATIS (Allen and. Chapman). 
Harriaonia ~~ncinata Ferris. One male from U.S.N.M. skin 8.5660. 

PROECIIIIVIYS BREVICAUDA (Giinther). 
O?jropis (Tetragy~opits) paracsetoxcis Werneck. One record of two pairs 

One record of many specimens, apparently 
and six nymphs, apparent'ly from a wild host. 

from a wild host. 
"Oliricola aequatorialis Werneck. 

YROECHIMYS ORIS Thomas. 
tlfiarrisonia uncinata Ferris. Three females fkom two wild hosts (also from 

Two records of numeroils 
Itj seems not irnlikely t l l i i t .  

Two r(x:ortls of tlirec. tni1lt.s six 

the same marmoset skin as Oliricola pintoij. 
Gyropus (Tetragyropus) parmetosus Werneck. 
specimens, apparently from wild hosts. 
P. ori.y is the trne host. 

feniales and. two tiyniphs from a skin, atit1 of one n d t :  witlroiit tlt;t.iLils. 
1)escd)ed from c:oritamiriat~iot~s on t i  skin of 

tnarmoset. 
true type-host . 

host,. 

*Gliricvlu (Gliricola) cukariLtiis Wertirck. 

(*)i-(Airicoh r h t o i  Werrieck. 
Many records from P. oris, which Werneck regards ils the 

Ono rec:ortl of numerons specitneas, wi  It1 -i-Pt~ro~hthiru.u I L U ~ ~ L . ~ .  (Ferris). 

P R ~ E C H I M Y S  I)IMTI)JATI-S (Giinther). 
( A p p t s  ('I'c~hc~gyroprrs) .rrLarti,wi martini Werneck. 

I:liricola (P(i,rnyliric.olo) d/inty&s Wrtmv-lc. 

3 h n v  specimens froni 

One recot*rl of two males from 
:I wild host. 

i t  wild host. 
PROC. ZOOL. SOC. L ~ D . - V Q L .  119. 33 
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I l w i n y i  group. 
~'ROECTTT.\fYS IHERTSGT Th0nl:tS. 

ih (2 r i / I ! /  i Wc I' I ieck . Ma iiy s p * i  t t let  is frt J I  11 i wo wi It1 I t ost S. 
,I/&) / ! P / , / ( / . / ( / / / / , S  u / M [ c / / ~ ( ~ / / / . s  \Yr.t~tlr.(~li. St.\.el.;il I Y [ . O I ~ S  I ~ O U I  

Su hgenus T I' i n o m y s. 
PROFXI1 [XYS A1,BTSPI S 1:s ((~eOffi.0~). 

* ( ; y ~ o p  U S  (?ktray?/ro/,/i.s) rriurII,tt i muri 
inides itmi four females from S S ~ ) .  dhi. 

Weriietk. Oiie rccorcl of' three 
w / . s  (Iiost 1)ossibly tiiistleterniinrd ; 

*Gyropis lirn.ai Wertieck. Oiie record f imi  n wilt l  liost . 
U11placetl. 

? PRommrnws sj). 
*(+fro/)rc.s T M J ~ ~ ~ ~ K L  mcc/./lraer:n.ui.s Woriiec.1;. From :ti1 iuideterminect wild 

r a ~ ,  SBo M:iteiis, b h t ) i i i t , o  Satit.u, Bi . ibZi l .  

( k t  11 is HOPI,OII Y S. 

HOPLOMYS c:YMxuRm (Tlionias). 
*flwrrisorziu ctn,cinatcn Ferris. 
*(/yropus (7btrrrg?/ropus) *szt(fer Ewing. 

A single fkmale fisoni a skin. 
A single female from U.S.N.M. 

A record of a single female of G y r o p ~  ovalis Burmeister may hc IX casc of straggling, but 
skin 113270, ant1 3 pairs from 1T.S.N.M. skin 11:3268. 

is more probably contamination. 

Genus EIJRYZYGOMATOMYS. 
EURYZYGOMATOMYS SPINOSIJS (Desmarest) 
* f ~ ? / ~ O p ? I S  (7'~Tct~agyro;ncis) mtxi (Wernrck). Lnrge inimhers from wild hosts, 

Described from one male 
It seems possible t'hat ProPchim:ys oris msy 

Large numbers from wild 

Several records from undetermined rats in 

*(:yropi.rs ( 7'otrag:yropirty) paru.wtosic.r Weriieck. 
and four females from a skill. 
be the brue host. 

hosts. 

company with G. mesomydie. 

*tGliricola (Pnragliricola) mesnmydis Werneck. 

(*?)Gliricola palludiua Kdler. 

-4 record of a single fernaIe of Gyropus oaalis Burmeistrr mn.y be a CRRO of stmgyling, 
bnt is more possibly contamination, 

Genus CERCOMYS. 
CERCOMYS CUSICULARIUS Cuvier. 

*Gyropus cercomydis Werneck. Two records, of 4 ant1 2 spccirncns respec- 

Many records from wild hosts, siibspecies 

Three records of numerous specimens from 

tively from wild hosts, ssp laurenticts. 
*fGyropus .frraita.si Werneck. 

inermis and luurrantiits. 
*?Gyropus scalarin Werneck. 

wild hosts of ssp. laurenfius and ciinicularius. 
*fGyropus Zenti Zenti Werneck. Nnmerous records from subspecies Zniirentiits 

and inermis. 
*?Gyropus Eenti distinctus Werneck. Many specimens from a wild host and 

from U.S.N.M. skin 121408 (both ssp. josteri). 
*tCtewphthirus cercomydis Ferris. (An. ,  Hae.) Very ni:my records from 

wild hosts and skins, subspecies ir / thr . ius ,  JoCstwi (irduding U.S.X.M. 
skin 121408), iner.mia a,nd l a u u d  
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Genus ISOTHRIX. 
ISOTHRIX BISTRIATUS Wagner. 
*tGyropus (Tetragyropun) tfiompsoni Werneck. (Aml)., Gyr.) Several 

*tGliricola m i r a n h i  Werneck. 

ISOTHRIX PICTUS (Pictet). 

records of large numbers from wild hosts. 
Two records from wild hosts. 

*Cyropzin trava.sso.si Werneck. Two records of many specimens from wild 
hosts. 

Genus ECHIMYS. 
dwythrix group. 

ECHIMYS LAMARUM (Thomas). 
*)tfllirieola decurtatus fonsecai Werneck. Two lots from wild hosts later 

determined as Nelomys (=Ech imp)  sp., and five later records from 
E. Zamri tm ; the original hosts may well also have heen of this species. 

armat~ts group. 
ECHIMYS ARMATIJS (Geoffroy). 
*~Gl ir iwla  dacurtafir.~ marujowsis Wernwk. 

grandis gronp. 

Four records, from wild host 8, 
two sources. 

ECHIMYS GRANDIS (Wagner). 
*tGliricola daciirtatris paraemis Werneck. Two records, of 4 males and 1 

female and of many specimens, from wild hosts. 

Subfamily Dactylomyinae. 
Geniis KANNABEOTOMYS. 

K ANNABEOTOMYS AMBLYONY x (Wagner). 
*fOliricda (Gliricola) dPcurtntus drorifntus Neiimann. Many records from 

wild hosts. 
A single record of Hoplopleura trctvoswsi Werneck (An., Hae.) from n wild host is 

robably erroneom, the other hosts being Muntlae. 

Family THRYONOX Y I D r l E .  
Genus THRYONOMYS. 

THRYONOMYS GREGORIANUS (Thomas). (Lesser Cane-Rat.) 
*tScipio aulacodi longiceps Ewing. (An., Hae.) Described from material 

obtained from U.S.N.M. skins 184179,184180 ; since obtained from several 
wild hosts. 

*Proende.rkineZlzts african.zi.s Ewing. (Ann., Hae.) One record of n. single 
male from U.S.N.M. skin no. 184180. 

THRYONOMYS SWINDERIANIJS (Temminck). 
*tScipio a. aztZacodi (Neuniaim). 
*tScipio hrevimps Ferris. 

Perhaps inseparable from S. aulacodi. 

Several records from wild hosts. 
Descrihed from Thryoizomys sp., hiit there is no 

Three records from wild hosts. other Thr,z/onorn?ys in Zuliilantl. 

Family PETKOM YIDdE.  

(Nokey or nassie Itat.) 
Eleven iecoitls from ~viltl Iiost s and 

wild skins, inclucling T.M. 5C,%S, 7942, 7!)44, 70.52, 7!J(il, 7!)74, 797% i1lltl 
9555. 

Genus PETROMUS. 
PETROMUS TYPTCTTS Smith. 
*tScipio (Ijpdfordin) frip~dtrtirs Ferris. 

33* 



? Siilsorder HYSTRICOMORPHA. 
Snperfaniilj BATHYEKGOIDEA. 

Family BATH YERGIBA E .  
Genus BATHYERGUS. 

l % A v > i i y w u A [ r \  \TTir,T,trs (Sclireber) ((’ape Dune Slolr-lht or Sand ’. Jlole “) 
* 1 fju//tyrrqrtoZn lawirnsis Betfiord (A11 , Hiie ) ‘I’\\.o revortls, chfler ent 

s o ~ ~ r ~ e s ,  <ti lewt one record reliable 

Genus CRYPTOMYS 
t ‘RYPTOMYS IIOTTENTOTUS (Lesson) (Hottentot Mole-Rat ) 

*Hat/iyergicoZa hrllr Hedfortl. One probably r.eliat)le record of two males 
,tnd two females 

Cohort MUTICA. 
Order CETACEA. 

No lrce itre lrnown f ~ o m  t h  whales m d  it Ih prnctirally tertain tiiitt none can occur. 
The eiitirc, lack ot ‘I hmry (’oat ,tmong whales means that lice would littve no protection 
against the effects of loiig submergence under water and would rertaiilly be dromied 

(‘ohort FERUNGULATA. 
Superorder Ferae. 
Order CARNIVORA. 
Suborder FISSIPEDA. 

Superfamily CANOIDEA 
Family C’AiVIDAlC. 
Subfamily Caninae. 

Genus CANIS 
Subgenus C a n i s. 

C ~ I S  LUPUS Linn. (Wolf.) 
tTrichodectPs canis (De Geer). (Isc., Tric.) Three records, two (Russia and 

Linognathw sPtosit.9 (von Olfers). (An., Hac ) One record, apparently 
Canada) apparently from wild hosts. 

wild host. 

CANIS FAMILIARIS Linn. (Dog.) 
*tHeterodo.m.y spinigw (Enderlein) (synonym : ormifPru.s). (Amh., Ro ) 

*j-?’ric/~odectrs canis (I)e Clew) (sylonyrns . /lo/ i d w ~ i t a  arid latir v )  Very niitliy 

*tI,ii~ognath /LA sptosris (von Olfers) (synonyms I~zcolor , patvX/c I ,  isoptr 5 arid 

sternuu, Lznognrktkcic vatdi, Plkthrti* piibiu and Perltrirltrs 

Very many records. 

records, iucluding three from (’ f .  dirLgo Rliitrieiibac~h 

pili fema).  Very ninny records 
Records of Haemutopmica 

humanus are obviously due to  contamination. 

CANIS LATRANS Say (Coyote.) 
tHPterodoxtts spinigw (Enderlein). Four records. apparently f i  om wilt1 

-i-7’ric/iodrctrs Lunis (De Geer). One record from a captive, three (one 111 
hosts. 

large rinmhers) from wild hosts. 
Linognhthtra sefosrts (von Olfers). One record, no details 
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Subgenus Thos.  (Jackals.) 
CANIS AUREUS Linn. (Common Jackal.) 

-fHeterodo.i:ux .upiniger (Enderlein). One reliable record and oiie probahlv 
reliable. Xnot,her (from '. .Jackal ", Somalilaiid) may refer t o  this specie 

Trichodectcs ca8.i.s (De Geer). 
Linognathus setosus (voii  Olfers). 

One record from a captive. 
One record (Kolcn;rt~i, 18461, alqjarentrly 

from a wild host. 

(,'AXIS ADUSTITS Huiidevall. (Side-striped .Jackal.) 
I have dissolved two wild skins from Uganda withoilt finding ;Lny lict.. .1 third skin 

I m n  Ugtwidu produced ii short series of Heterodoxus .spirtigw, hilt t hc, record is doubtful 
Iierause the skin was mi old one that may well have IJeen slept 011 hy a dog (see p. 318. 
footnote). 

CANIS >msomm,.ts Schreber. (Black-backed .Jackal.) 
~Li.nognat/itr.s .snto,su.s (vori Olfers). Four relial)le re(-ords. O I I W  as ;L very 

heavy infestation. 
Genus ALOIWX. 

ALOPEX LA(:C)IVS (Li~ui.) ,  (Awt'ic: Box.) 
-jl,irt,ogwath t t s  ~ c t o s t ~ . s  (voii Olfers). Siirrieroiis rccvrds from wild hosts, O ~ C E  

iii great. iiumbers. 

Genus V u ~ r ~ x  
\'cr,r~s Y U I , P ~  (Liiin.). 
* iJ ' id icoh (Suricutocmts) vulpis (Demiy). 

((!ommoil or l tcd Fox.) 
(lsc., Tric.) (synonyms : micropus 

Many records from wild hosts, also from IJ.S.N.hI. skins and a/mormis). 
152620 arid 1732% and skin 3296: of N i i s .  Vert. Zool. California Univ. 

Limg?zathus setosu.s (von Olfers). One record from it capt.ivc. 

Genus UROCYOX. 
~ T R O C Y O S  CiNmbwAttwhTEus (Schreber). 
* t F v l i w l N  (h'uricatoeous) padraticeps (C1iapma.n). l'tirer records from 

(North America11 CArcy bbx.) 

lnseparablc from vtdpis. nppareiit,ly wild hosts, different sources. 

Genus NYCTEREUTES. 
NYCTHEKUTES PRocYoxoIims (Gray). (Long-haired " h c o o n  "-1)og.) 
A single record of Y'richodectes canis from a captive in a zoo must be considered extremely 

tlo u ht ful. 

Genus DLJYICYOS. 
Subgenus D u s i c  y o n .  

(Colpeo Fox.) I )usicYox CnLrAELrs (Molina). 
* 2'richodecte.s canis riveti Neumann. One record of more thaii 100 specimens, 

status of host not recorded. A synonym of 7'. cunis. 

I )USICY~N FULVIPES (Martin). 
* tFeZicola (Suricatoecrts) ,fahrenhoZzi (Werneck). One reliable record. 

Trichodectes cunis (De Geer). 
Linognathus taeniotrichms Werneck. 

DUSICYON SECHURAE (Thomas). 
Enlicola (8uricatoeczLs) ,fahrenhoZri (Wcr~icck). Onc female froiii 1J.S.N .M.  

One record, apprentlk- from a wild host. 
One record from a captive. 

skin no. 127171. 

DUSICY~N T H o m  (Linn.). 

*-fLinognatluus taeniolrich,u.s Werneck. 
tTrichoducten canis (De Geer). Many records froni wild hosts. 

From several wild hosts. 
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Subfamily Sirnocyoninoe. 
Genus SEEOTHOS. 

(LIlll(i). (Btlsil rjog.) 
ns of Tricliodecten horbume is probably due to mislabelling. 

Genus Cuor. 
( I [ - o s  J A V A ~ L S  (I)csniai~c~st). (Intliaii Wild Dog or  Dlrolc.) 
7‘11~ rccortl (Pitine, 1912 : 448) of 

tliw ILost is pc~liaps i i i i  orror i n  1iJ 
hitd \.pry r.c(.t>ntly killtvl nntl w t c n  
(‘alctittii, miylit tw ircwptrtl i i s  gwii 
i t  dliole ottier t t i w  it (,apt 
Afjdhcrg’s ‘‘ mdajsl; hiind 
f c ( 7 ~  iliuris. 

011s of Dco/iuliniu (Cervicola) forficulrc from 
r)ossihly i t 1 1  inclicittion that, tlie dholc-pa(,li 
i w m t l  of Htret,tttbop%u i t s  ~ ‘ i i r y s f e r n  t t s ,  lmn 
ig if‘ (5rlvuttii. wPpw i i  prohttble lornlity h r  

t lw  ;issumption (Eichlcr, 1!N7 : 21) tliat 
i t s  m t l m  tlxm a M&yan breed of Cumis 

Gelins LPC~US.  
LYCAOS IWTL-S (‘~miniiiwk). (African Wild I h y  or Hiiuting Dog.) 
I have dissolved six- frcsli skins of L. pictits Zzcptclinus Tliomw without firidiiig any licc. 

Siil)familJ- Otocyoninoe. 
(kiw 0n)ci-m. 

LOTIS ( I )es i l ra iwt) .  (Rig-twccl Pos.) 
*7’,.ic/codrcfr.s (iSctriccrtoc’c,ccs) q r c  i&i (IVenlevk). ‘ h v  ~~la l c s ,  t h c c  fe11dt.s 

from V.S.N.lL skill 162124. 

Fainily bTh%‘Ii)A4fl. (Bears.) 
Geniis TREMAHCTOS. 

THEIK~HCTOS ORSATITS (F. Ciivie 
* l’ricfiodectes ( Werizeckodectes) , 

pectacled Bear.) 
Werneck. One record (ti rriulcsj 12 

females) from U.S.K.M. skin 6. 

Genus SELEKARCTOS. 
SELENAKCTOS THIBETANTJS (G. Cuvier). (Hiniul 

Tricho&cte.s ( Ursodectes) yinquis Burmeist.er. Oiic record from a captive, 
probably a misdeterminat,ion. 

Genus URYUY. 
U ~ s u s  ARCTOY Linn. (European Brown Bear.) 
*tTriclrodectes (Ursodectes) piinyr1i.s Burmeistcr. Two records, different 

sources. 
Family PliOCYUNIUAE. 

Su bfaniily Procyoninae. 
Genus BAYSARISCUS. 

BASSARISCVS ASTUTUS (Lichtenstein). 
*~Tric7,0dcctccs (i~~?otricfrodectes) thorncicus Osborn. 

(Cacomistle or Ring-tail ‘. Cat.”) 
Several records, a,t least 

w e  from a wild host. 

Genus PROCYOY. (Raccoons.) 
PROCSOS LOTOR (Liiin.). (Rttccooii.) 
*tTricho&cfPs octo~nacrtlutus l’ahic (syiioiiyin : procyonis). Many records 

PROCYON CANCRIVOROTW (a. Cnvier). 
*t7’richodectes fullaz Werneck. 

from wild hosts. 

(Crab-eating Raccoon.) 
Many records from n-iltl hosts. 



Genus N.4sua. (Coatis or Coutiniundis.) 
SASIJA TAKIC'A (Liiin.). (White-tiosccl C'oiLtini~ll~(li.) 
* t [I'ricliodectus (Xeotr  u s  P i t i p i  ( s ~ i i o i i ~ m  : i / c ~ v r / t i .  , 

S ~ s u a  RWA Desrnarest. (Ited Coatimundi.) 

Kumerous records, 

f7'7ichodecte.s (S/.ofric/lod~ct/:s) pallidos I)iagt:t, Sc\- t%~i i  1 I Y ~ ~ ~ O I T L  f ' i c i t t i  

different sources, louse in large nnmtms.  

S A s r - a  c:.<s I)ACE Tllonlas. 
7 ' d c o d d r . s  (,\'c,ofi'ichcidrrfc..s) pullidir.~ J'iicgc.1. O t i c ~  t . c . c . o t . c l .  X ~ I ~ I ~ I Y ~ I I ~  I! 

ndcl host. 
Genrls POTOS. 

(Sclirelm). (Kinkajou.) 
(Pot usdio) pot u s  Werneek. At 1 cast  i i ~  r ~ ~ c ~ , r t l s !  il l  ( 4  [ i t  lii ig 

and Genoa Mus. skin CE. 1106. 

Family JI L'S'I'BLII), 1 1;. 
Su\)faniily Mustelinae. 

Genus M U S T ~ A .  
Sllhgelllls hl I1  s t e I a.  

?IIlJSTEI,.A XIV.ALlS Lillll. 

*?-Tric/Lodectt!,s ( S f ~ / , c h i p l l ~ )  micsfelae (Schr~~11k) ( S ~ I I I J I ~ ~ ~ I I S  : r l ~ b i / ( ~ ~  illld 
1) I(.S ill u s ) .  Many relia hlc rector( Is. 

MGSTELA ERMINEA Linn. (Stoat or Ermine.) 
*fTrichodectes (StaehielZa) e i m k e a e  (Hopkitis). Several r t ~ l i ; ~ I h  recwrtls. 
A record of Febicolu .wb~u.st~ut.trs is due to contuminatiori or rnialahellirig, R I ~  UJW of 

[l'vichodectes galictidis is quite obviously erroneous. 

MUSTEI,.I CICOONANI Bonaparte. 
' (Stachidlu) kin@ MaGregor. 

host. 
Prcto~iirs sp.", from Florence, Montana. 
have been X. cicognani, M. frenata or Jl.  risosu (Bangs). 

A ])air, i~p1)iirciit Iy frorn it wilcl 
The t.ype-series was ohtiiinetl from t1irc.e intlivitliinls of '' wcas(~I, 

Weasels from this locality could 

MUSTELA FRENATA Lichtenstein. 
*tTrichodecte.s (Xeotrichodectes) ininirtus Paine. Several records, different 

(Bridled Weasel .)  

sourctes. 
A single male of' 2'. (N.)  niephitidis was doubt,less a contamination. 

~ ~ I J S T E L A  NIC:RIYES (Aildubon and Backman). 
Trichodectea (Xeotrichodectes) mi.niitus Paine. 

(Black-footrrl \Vwsel.)  
One record, a1)ptrent ly from 

a wild host 
MUSTELA STOLZMANNI Taczanowski. (Peruvian Weasel.) 

Trich,odectm (Xeotrichodectes) minutus Paine. 

Subgenus P i 1  t o r iu s .  

Two m:i.lcs B r i d  i~ female from 
two apparently wild host>s. 

~IITSTELA PVTORJITS Linn. (.€'olecat and Ferret .) 
*Il'richoderta ( S t a c l d l a )  retiis~(.s sjncobi (Eichler). Jk  ihed froiii a single 

female from a wild host ; one other record from the wild form. 
Denny's record of hinognuthus setosus from a ferret has been repented so often that 

Ewing (1929, p. 139) includes the ferret withont coniment in a list of t,he hosts of'this louse. 
I t  is certainly c l w  to contamination. Records (Dudich, 1023) of /'/rt/rC.us prrbis a ~ c l  
Pedicriltis hwrmzus are even more meaningless. 
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Siibgenm L 11 t r e  o 1 a. 

-i-7',ic/lmdrc/r.s (,S/rtr/i i d la )  /,rrni?iPui, (Hoj)kiiir). 
.JIusTEr,a VISON Schre t )er . (Mink.) 

One of t lie five records rif 
7'. ,,c:t/rs/cs frorri this lrost tlefiititrly i.efei.s to this s1,ecies. as itlso does  lit 
ot.lrer recvirtl. 

.A hiiigir rwortl of f)lihpLj?Irus td iss iw i l i s  (k'iagrt) looks like genublc sf raggliug from prey 
t t t t f  i I  o i ~ t -  wiri(-ritber.s t.liiit this is :i Ixistttrd-parasite iLrid t,hat the rang? of PI. cison tiowhere 
~oin(;ides with that of any hustard. 

Genus A l . k m m .  
(Hetch-Ahtcn  o r  Stoiic.-M.Iarttw.) 31 ARTES ] ; ~ I S A  ( Erxlehml). 

*Trichodr<c/ns (,Ytrichiollrr) r .  re/usu.s Kiirnieistw. 'l'wo rccorcts, one ]~ro l~ ;~I ) ly  
SChguy's record of frorn it wild host, the ot,lier (a pair) from it skill. 

w/is$rZac from this host also lirohably refers to rrtusirx. 

; \IAKTRS NAKTES (Lim.).  d pilie-Marten.) 
*Trichodectes (,Yttachirlla) ratiisics ~aLfji (clo1ic.j). Two u:c.ortls, oiic prot)al,IF 

from i~ w i l t 1  host, the other (onc female) from i i  skill. 

MARTES C'AIJK.IXA Merriam. 
/rorhr:/o.s (Stac/ t idlr~)  rrtirsics vrLur/i.v (Wt:r~~et:k).  Tliree males and t wo 

females from two specirncns of "Nnrtcx  q)." frorn Yosemite Kational 
Park, California. 

AIr. Morrison-Scot't tells me that B Murtes from this locality would most probably be 
iM. cuwintr. 

Genus G-~LERA. 
GALJGL~ BARBARA (Linn.). ('l'ayra.) 
*fTlichodectes (Trigomdectes) barbarue Neunianri . Many records, different 

sources. 
Genus GRIYON. 

GEISON CANASTER (Nelson). 
Tric1i.odrcte.s (Galictohii~s) galicfidis Werneck. One rccord, qipLrciit 1)- from 
a wild host. 

GRISOK VITTATA (SChreber). 
*Trichodecte.s (Stachiella) divaricatus Harrison. A single female, apparently 

from a wild host. 
Other records from this host (and perhaps this one also) probably refer to misdetermined 

specimens of (Jrisonellu furas. See Werneck, 1946. 

Gems GRISONBLLA. 
C*EISOsELLA FURAX (Thomas). 
*l-T&%odectes (Galictobiics) gntictidis Werneck (synonym : parane,mi.s). 

Several records from wild lrost,s. Original host misdetermined. 
Therc lms been midi  confirsion betwecn this host and Crkon wittato. 

Genus LCTOSYX. 
lcroxyx sTRrATI'S (Perry). 
*tTrichodoctes (Stach i e k )  oi~alis Bedford. Pour records froni wild llosts. 

Original host misdeberminetl (see Hopliiiis, 1941 a, p. 284 ; 1!)44, 1'. 11.5). 
As Simpson is doubtful if Zorilla really applies to this genus I have provisionally retained 

(Greater African Skuilk.) 

Ictonyx. 
Genus POECILICTIS. 

POECILICTIS LYBICA (Hemprich and Elwenberg). 
*PTrichodectes (S'tachiella) zorillae Stobbe. Two records, froin differelit 

(%orih.)  

subspecies. 
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Subfamily Melinae. 

Geiiiis MELES. 
( l+liirvpeaii Bxclger.) >IEJ,KS mmm (Litin. j .  

*-/Tiiclrodectex rtbelis (,I. (". Fabricius) ( s p o i i ~ ~ n i  r m ~ s . s ~ ~ s ) .  ,Zl)inicl;tiit 

Geiius TAXIDEA. 
?'AXII~EA TAXUS (Sulireber). (American Badger.) 
*tTrickodectes (iVeotrachoukctesj interri~pto-,fa.i.eicct.us Kel loyg ;tiid fr'sr 

A record of 7'. ?iaephitidis from this host (Hall, 1912) is tloiihtlws t lr i i :  to  i r i i s c l r t ( c l . i t i i t i r ~ t i ~ J t i  

records, different sources, wild hosts. 

ol' the above ; a record of a single female was presumably id casc of coiitamiriatioli. 

Genus HELICTIS. 

HELICTIS O R i m T A L I s  Horsfield. (" Ferret "-Badger.) 
A single nymph (apparently from a skin) that. w&s clet.crmilm1 I,y Seiiiiiiiiiii ;IS 7 ' r i cho-  

The determillat ioii is :I, intw s q t ' s k .  dectes iwqhitidis ought never to have been recorded. 

Subfamily Mephitinae. 

Genus MEPHITIS. (Striped Skunks.) 
XWHITIS MEPHITIS (Schreberj. (Skunk.) 
*t!i"richodectes (Naotrichodect~s) mepliitidis (Packard) (synonym : v/witfico/us). 

A single record of Seoliuemutopi~ctu pucZ$cus from 144'. m. occidentalis Haird is certainly 

Very many records. 

not norma,l but may be due to true strllggling from prey. 

MEPHITIS MESOMELAS Lichtenstein. (Louisiana Skunk.) 
j-Trichodectes ( N . )  mephitidis (Packard). Several records froin wilt1 Iivs t s. 

Genus SPILOGALE. (Spotted Skunks.) 
SPILOGALE ARlZONAE (Mearns). (Arizona Spotted Skunk.) 

Trichodectes (Xeotrichodecles) osborni (Kbler). A male, a feniale i d  six 
nymphs, apparently from a wild host.. 



C~OSEPATUS A ~ I A Z O Y L C U S  (Lichtensteiii). 
Y'ricli,od/m%x (S. ) ch i Z m s i . s  (Werneck). T \ v o  recoi~ ls, ;tl)l)wt:iit I!. \ d t l  1 iosts. 

The fact that the series from C'orqutus sp., Choro, Bolivia, that Bellogg imd Ferris 
misidentified as mephitidus inclncles a male of T. woljfhiigeeli as well as 4 males of 2'. chilemis 
tends to confirm the occurrence of the former louse on C'rmepatus. 

Subfamily Lutrinae. 

Genus LUTRA. 

Subgenus L u t r a. 

LITTRA LUTRA (Linri.). (European OtJter.) 
*fTiichodecfcs (L7tfridia) milis h'itzsch. N ~ ~ n ~ e r o ~ i s  records from wild 1iost.s. 

Subgenus H y d r  i c: t i s. 
LUTRA MACULICOLLIS Lichtenstein. 

*I'richodsctsx (Lictridia) matscfiini Btobbe. One probably reliable record 
(two females and a nymph, apparently from a wild host). 

Genus PTERONURA. 
PTERON~JRA BRASJLIENSIS (Rlumenbach). (Brazilian Otter.) 
*tTric/iodccte.s ( Lit f i idia)  lictrac; Wenieck. Tlirec records, two reliable. 

Genus PARAONYX. 
PARAONYX PRILLIPSI Hinton. (Small-t'oothed Clawless Otter.) 
tTrichodectes ( h t r i d i a )  nmtschiei Stobhe. 
The host is probably it subspecies of' Pamotays congica (Lhnberg). 

One reliable record. 
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Superfa,mily FELOIDEA. 
Family VIVERRIDAE. 

Subfamily Viverrinae. 
Tribe Vr v E R R  I N I. 

Genus GENETTA. 

GENETTA GENETTA (Linii.). (Small-spotted Genet.) 
(*?)FeZicola (ParafelicoZa) a.  aczcticeps (Neumann) (synonym : pnet , ta) .  Two 

records (Retiford’s ant1 Conci’s, tjhe latter of many specimens from a skin). 
One record of a male anti a nymph, apparently 

from :L wild host. 
C’onci (1943, p. 20) suggests that yenettue may be a synonym of clcwticeps ; if this is 

*FeZicol(i pnetfa (Fresoa). 

correct (which seems improbable) Fresca‘s figure must be grossly inaccurate. 

GENETTA TICRINA (Schreber). (Large-spotted Genet.) 
tk’elicola (ParafPZicoZa) a. acuticeps (Neumann). Several reliable records, also 

Several records from wild hosts, 
from Genoa Mus. skins 4309, 4310 and 4361. 

also from C. M. M. skins 285 BjlM and 186 and U.S.N.M. skin 61701. 
*j-FelicoZa ( P . )  acziticepu wernacki Hopkins. 

E’elicoZa (P.)  lenicornis (Werneck). A single male from a wild skin. 
The distribut,ion of the forms of F. cccuticeps seems to be geographical rather than 

according to  host. Specimens from G. t .  trngolenaw from the Lower Congo (U.S.N.M. skin 
61701) examined by Werneck, and those I have seen from Geiaetta f i g r i m  erlmllgeri in Kenya 
and G. t. .strrlr/~tian~ni in Uganda are all a.  wernecki, but a male and nine females from a 
skin of the latter host-form from Tanganyilte (Shinyanga.), 16 males and 31 females from 
G. t. ? inoaamwbica in Northern Rhodesia (Mwerowantipe, Kabwe) and a short series collected 
from G. t .  tigTina in Natal (Bedford, 1932, p. 363) are ell a. ucuticepa. But genets are not 
very easy to identify, most of the host-determinations are my own, and it may yet prove 
that the distribution of the lice is governed by the host-form. 

GENETTA VICTORIAE Thomas. (Giant Genet’.) 
*Pelicola (Parafelicola) lenicornis Werneck. One iiialc and fivc fciiiales 

from several wild skins. 

Genus VIVERRICULA. 

. *k’(dicola (Purufelicola) wiwerriczilae (Stobbc). h e  record, prol,ablj, 

Genus CIVETTICTIS. 

tyelicolu (EeZicoZa) subrostratzls (Burmeister). A seuoiiclury infustation but 

VIVEHHICULA I N D ~ C A  (Geoffroy). (Rasse.) 

reliable. 

CIVETTICTIS CIVETTA (Schreber). (African Civet.) 

clcfinitely established. Five reliable records. 

Tribe P R I o N o D o N T I N  I. 

Genus PRIONODON. 
I’RIONOUON LiNsANG (Hardwicke). (Lhsaiig.) 

*Fe,licola (Neofelicola) aspidorhynchus (Werneck) . 

*Felicola (Neofelicola) sumatremis (Werneck). 

One male arid three 

One male froni the saine 
females from U.S.N.M. skin 144108. 

skin. 
Subfamily Paradoxorinae. 

Tribe N n  N D I N  I INI .  

Genus NANDINIA. 
NANDLNIA B i x n x T A  (Keinwardt). 
*tFelicoZa (Nuricatoecus) hopkilzsi Bedford. 

(African Tree-Genet or Yalin-Civet..) 
One reliable record. 

A record of a single female of Felicola a c u t k p s  wernecki from this host is definitely a 
case of contamination, the skin having been stored among skins of Genetta tigrina stuhlrmanni. 



r 7  ’ .I 1’1 bc 14; u I’ r, b; it I s I . 
Genus KuPLEH.k;s. 

EC~PLEHES CiO[jI)OTII Doybre. (Small-toothed Moilgoose.) 
The record of 7’ridiodecte.s i,tcctZoyct,scco.ielrsis &rjihv’g. described from il single spec-ilnen 

supposed to be from this host, is a rase of contaminitt,iorl, tho name being it qxonym of 
L)uviraliniu liriibutu (ti gost-parasite). 

Subfamily Herpestinoe. 

Tribe u R I c A T 1 N I. 

Geniis S u n i c a T a .  

StrRI(:A!t’A S~TKLCA~I’A (Erxleberi). 
*tJ’clicolu (,S,,cl-icatof!cu.s) cooleyi (Bedford). 

(Suricat or Slender-tideri Mkrkat .) 
One recwd froni  i~ wild liot3f , ant1 

iri numbers from eight, skins, including T.M. 1700, 3502, 5328, 6531, 6532, 
and 9701. 

r 7 .  1 ribe HE RP E s T 1 N I. 

Genus HERPESTES. 
Subgenus H e r p e s t e s. 

HERPESTEES ICHNEUMON (Linn.). 
*tFelicoZu (F.)  inaequalis (Piaget) (synonym : rummei). Many reliable 

Stobbe stated that ranwaei was from Herpestes gulera (= Atilux puludinosus) but this. 
unless due to contamination, must be a case of misdeterminat,ion of the host. The species 
does not occur on AtiZuz but has been found abundant.ly on wild specimens of at  least three 
subspecies of H .  ichneumon. I consider the single record of F.  rummei from Gulerellu 
brunneo-ochruceu (probably a form of Myonux san,gztineus) as being due either to mislabelling 
or to misdetermination of the host. 

(African Large Grey Mongoose.) 

records. 

HERPESTES VITTICOLLIS Bennett’. (Indian Stripe-nec ked Mongoose.) 
*Felicolu (3.) ze?ylonicus Bedford. One record, of niirneroiis spwinieiis 

apparently from a wild host. 

HERPESTES URVA (Hodgson). (Crab-eating Mongoose.) 
Felicolu (F . )  inaegualix (Piaget). 
rnisdetermination of the parasite. 

One record, no detitils, p ro tddy  :i 



ATILAX PALUDINOSVR (G. Cnvier). 
*tB’eZieoZa (F.) acictivostrin (Stobbe). 

*tFelicola ( F . )  mncmws Werneck. 
*tFPlicoln ( F . )  pygidinlis Tlierneck. 
*tF&coln ( F . )  ?nin.irrctr.r Wernerk. 

*+Felicola (~Szrricaloec?rs) laticeps (Werneck). 

(Water Mongoose.) 
Kumeroris reliable records, incliiding 

T.M. skin 6191. 
Four records from wilt1 skins. 

Fire records from nihl skins, iric.hirling 

Seven records from wild hosts 

One record from ;t wilt1 

One reliable record. 

U.S.X.M. skin 19776,:35252, and one from it wild host. 

antl mild skins. 

host. 
* FalicoZa (Ahricatoecus) par~laficep~s (Werneck). 

Tlte distribution of the lice of Atilrzs paliidbbosit.s is most puzzling. Having rollected 
8‘. rrc+crtirostris from several wild specimens tilux p. rohusttis, and F. 1aticep.r from one of 
them, 1 regarded the presence of F.  pygid  , 3’. iwinimira and 3’. pnmlriticeps on a wild 
mongoose that 1 captured in Kampala on 1 . 1941 antl determined a.s -4tiZaz paludinoscrs 
ssp. as r*oiiclnsive evidence that my determination was incorrect, bnt the skin and skull of 
this sperimen were lost a.t. sea I)y memy action. Snbseqnent.ly Dr. Werneck obtained 
Felirofn minim us and 3’. ~ i c r w u ~ v  from IL skin determined by Dr. K.emington Kellogg as that 
of an immatiire A .  puktdinosus robitstirs and I obtained the same two species from wild 
skins from t,he Kivn district that I sent, with the skulls, to Dr. J. E. Hill, who found that 
they, also. belonged to t,his siibspecies. No two of the three species Felicola pygidialis, 
P. i icric~witts and F. ~/c~,ttirostri,c have yet h e n  encountered in the same locality, but 
pyyidictl is ,  7 w i ) i i i ) 1  cis a,nd pczrctlnticeps have occurred together on the same individual, and so 
have certain o f  the others. NIuch more evidence is needed, bnt t>here seems to he some 
possibility that the explanation of the piizzle may be geographical. 

Stobbe’s statement that the types of Felicoln rammet‘ were from this host is erroneous, 
possibly it case of czont.amination, bnt many of Stohbe’s mongooses were certainly mis- 
determined. A single record of Pelicolcc swbroqtratits doubtless refers to one of the species 
bsted above. 
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c.eni1s MusGos. 
M r - w o s  W*SWI (C:  me1 in). (Rntidecl Yoiigoosc..) 
*$b’dirolit ( ,S/ / / , ;r / / / i , , !r / / .~)  d ~ , r i p i ~ . ~ t . . ~  Ho1)kiiis. 

A reecaril of tL sin&+ irrnln FeZico[rc rrelom1.u is clue to ctontaminntion. 
Pitiir rtdi:i l i l t .  rtv*ortl~. 

Geniis ICHXJWMIA. 
Tc! I I  s IW M IA .aT,Rr(:AI- I)A (G. (‘iivier). 
*tklelicr,Zu ( P.) ro.drufu.u Bedford. Abuncbmt. Appare~~t 1:. iiiseprnLle 

(Whit e-t;dc*tl 1CIoiqoose.) 

, froiii b’. . ~ i t l ~ r r ~ . ~ / ~ c / / / t . ~ ,  from t h c 8  tlomt4ic C;I t. 

Ckniis H I )EO(:A r x .  
Siibpeniis R tl c o p a. 1 P. 

RLJEt K;:lJ,E CRASSTC.4I’D.A PC‘tC1l.S. 
*t$’r.ZicoZa (P.) ldjordi Hopkins. 3’\vo rccortls from tliffercnt sources (six 

feniales and some nymphs from C.M.M. skin Xo. 290 Ajl597, and seven 
i i i; iIc~s,  ciglii ft:rn;i.lcs ;mtl ttrrer nymphs from ‘l’.Al. skin 9195). 

Sri1)genas C a l c r i s ~ i i s .  
B L)EOCAT,E STCRTPES Piiclicritti. (Black-footed Foiir-t.oct1 Mongoose.) 

. i ~ e l i w Z u  ( kl.) Iiwlfordi Hoqbkins. Three rcrtortls from skins of S S ~ .  jw:ksd  
(;L feniiile from A.M.N.H. 36025, one male, tlirec fenmles frnm A.!k[.X. H. 
36026 and one male, t.wo femdes fioni A.M.N.H. 36W)). 

Genus RHY N C H ~ C :  .4m. 

RHYSCHOGAIX MELLERI (Gray). 
*tFr.licoZu ( F.) rohertsi Hopkiiis. A good series frntii t hrec skins incliiding 

T.M. SOS. t(3G iuid 8368. 

Geiiiis CYXICTIS. 
C.!YSIC:TIS rmIcrLLAT.4 ((+. Cilvier). 
*tkleZicolu (F.) c!jni&s (Bedford). 

(Yellow Monpoos~.) 
Many record$, different. snwccs, incliidilig 

T.M. skins 4959,:5.323,6Ti25,7561 and 7882. 

Subgeniis Par a c y n i c t. i s. 
CYSICTIS S E ~ O U S I  De Winton. 
*tFeZicoZa (F.) W ~ W R  Beclforcl. 

(Selous’s Mongoose.) 
Many specimens froni T.hl. skins 6081, 

@LO\, 6239 and (5536. 

Family H YAENIDAE. 
Subfamily Protelinoe. 

Genus PROTELES. 
PROTELES CRISTATIJS (Sparrman). (Aardwolf.) 
*tFeZic& (Protc?Zicokc) intermadiu.9 (Bedford). Three records, one apparently 

from a wild host, one (three females) from T.M. skin WW2, and one from a 
CTgitntln wild skin. 

Subfamily Hyoeninoe. 
1 have dissolved the hair of three wild specimens of the striped hyaena, Hgaena hyaena 

Linn., and seven of the spotted hyaena, Crocwta croctrta (Erxleben), and nlany scores of tho 
latter species have been examined by .searching, nll without lice being found. It seems 
probable that the hyaenas ow loitse-lree, 
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Family FELIDAE. 
Subfamily felinae. 

Genus FELIS. 
Subgenus F e 1 i s. 

FELIS YILVESTRIS Schreher. (European Wild Cat .) 

one from a wild skin. 
iFeEicoZa ( F . )  subroslratu.9 (Biirmeister). Two records from wild liosts and 

FRLIS CATVS Linn. (Domestic Cat.) 
*tFeZicola ( F . )  attbrosfratus (Biirmeister). 

Records of Pedicdt ts  7i~rnianics from this hoqt arc obvioiis cases of contamination. 
Very many records. 

FELIY LYBIC~A Forster. (African Wild Cat.) 
*Fu.ZicoZn ( F . )  caflra (Betiford). Described from a 

from a wild host, : a second pair froni T.M. skin 
in South Africa). 

tFeZicoZa ( F . )  subrontratus (Burnieister). Four. 
numbers) from wild skins, Belgian (‘ongo. 

The Mallophaga of this host are discussed on p. 548. 

Subgenus H e r 1) a i 1 11 r n s. 
FELIS YAc: iTARmDI Desmarest . (.Jagiinruntli.) 

single pair, apparently 
81 1 (different localities 

ecords (once in huge 

~PeZicola ( F . )  f d i s  (Wernwk). Two records from wiltl skins, (liferelit, 
sources. 

FELIS QEOFFROYI GervRis. 
tFeZicoZa (F.) .fezis (Werneck). One reliable recortl. 

FELIS SALINARIJM Thomas. 
A single record of Heterodozirs Zongita~s~rn is probably due to rontamination. 
, 

Dr. 
Wernerk kindly informs me t.hat the host was raptured very young and WRS already infested 
when hroicglit to  Dr. Mama. The infestat,ion persisted throughout t,he life of the host. (a 
vear). SO thiit, though contamination prior to Dr. Mama’s receipt of the animal i s  extremely 
~ ~ r o h ~ ~ b I e ,  the occurrenre is of considerable biological int,erest.. Thc host is probably a 
siibapeeies o f  F. qeoffroyi. 

Subgenus D e n  d r a  i 111 r 11 s. 
FELIS PAJEROS Desmarest. (Pampas Cat.) 

I”r,licolu ( F . )  fd i s  (Werneck). One record of two males and a female from 
it skin. 

Subgenus P a n t  h e r a .  
FELIS LEO Linn. (Lion.) 
I have dissolved thr hnir of the head and shoulders of one East Africm wild skin. 

FEHS TIGRIS Linn. (Tiger.) 

*7‘richodectes figris Ponton. 

No lire were found. 

One record, almost. certainly from n capt,ivr 
~ n t l  perhaps a contamination. 

The description of T. tiqri.9 is so excessively bnd that almost the only evidence that it, is 
B trichodectid is that Denny saw sperimens and referred i t  to that family. The description, 
such m i t  is, does not, suggest a Felicola, whirh siiggests t,hat. the lowe wm probably a 
contamination. The types cannot he traced. 

FELIS PARDW Linn. (Leopard or Pant.her.) 
I have tlisHolvetl the hair of t,wo East ,4frican skins nncl briislicd several more. N o  lire 

were found, 
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Subgenus b e  o p a r d 11 s. 

FELIS PARUAIJS Iiiiii. (Ocelot,.) 
*B&cola (F.) ,f&s (Weriieck). Oiie i~ecortl of f o i i r  miilvs, sis f m i i i l w  i i i i t l  

some nymphs, prot)ably reliable. 

Suhgenns P 11 m a. 
F ~ r , r s  COTCOI,OR Linn. (Puma.) 

FolicoZa (F.) j'e1i.s (Weriieck). 011~ reoot,tl of i L  sitiglc I t A c  (:ollentetl 
immediately iifter the death of the host in R forest. 

Snhgenris Le 1) t, a i 111 I' 11 s. 

FELTS SERVAL Sc:hreber. 
Three wild skins (Busoga snd Kigezi in Ugandn, ant1 Kiwi arm, Relginii Congo) 

(Large-spot'tetf Serval Cat .) 

tlissolvetl ; no lice found. 

Subgenus L y 11 s. 
F E I ~  Ei:v[:s Schreber. (American Lynx or Robt.:it.) 

d o  (b'.) , f x l i s  (Wcriiec.k). 'I'wo rewrds h t h  of whic:li ~ e e m  reliiikk. 
fk'nlicoltr (h'.) , s / / / ~ ~ ~ ~ , s ~ ~ , f ~ / i i . ~  (Burmcister). M t t i i ~ ~  rcc.orcts from w i l t 1  skills ; m t l  

wilt1 hosts. 

Sti hortler PINNIPEDEA. 
Family OY'ARIIDAE'. (Eared Seals.) 

Genus ARCTOCEPHALUS. 
ARCTOCEPFIALIW ATTSTKALIS (Zimmermami). (Soiithern Fur Seal.) 
A n.turctop//,thiriIs 81). (An., Hae.) One fragmentary specimen froru 
U.S.N.M. skin 16463 (" 16413 " of Ferris). 

Genus CALLORHINUS. 
CALLORHINUS ALASCANUS Jordan and Clark. (Northern Fur Seal.) 

(*)t~rop,chinophthiriIts ~ L I L C ~ I I S  (Ferris). (An., Hae.) Ii'our records, tlifl'erent 

*i=lntul.ctophth,irics (Achimella) callo&ni (Osborn) (synonym : monachus). 

The host from which the original specimens of P. Jlitctus were obta.ined w-as determined 
as Eumetopias jiibntu but TVRS probably R specimen of the present species (see Ferris, 1920- 
1936, p. 481). 

Genus ZALOPHUS. 

sources. See note below. 

Two records, cliKerent soiirces. 

ZALOPIIUS CALIFORNIANIJS (Lesson). (Californian Sea-Lion.) 
.~nturctophtAiriis microchir calijornianms Fahrenholz. Two recortls. 

Genus EUMETOPIAS. 
I';L.MX':'I'OPIAS .J I'HBTA (Schrcher). 

I regard the sk in  of it senl-pup from which Ferris obtained the type-series of Prorcttirm- 

(Northern or Steller's Sea-Lion.) 
*.-I ntwctopht?iivits microchir cal{fornianics Fahrenholz. Two records. 

phtliii-ius j i i e t7 ra  as a mistletermined specimen of C'ullorhinws UlU8cu?Ws.  

Genus OTARIA. 
Subgenus P h o c a r c t o s. 

&ARIA HOOKER1 Gray. (Hooker's Sea-Lion.) 

ma,ny specimens, very probably reliable. 
*.4nlur(:fo~htirirris ri l .  microchir (Trouessart and K"\'ciimanii). One record of' 



Painlly ODOBEXIDAE 
Genus ODOBEYW 

(Walriis ) Oi)om\r 5 RO\MART- \  (Tmn j .  
~ i . l t l t u / ~ t ~ ~ / ~ l i t l / i t  / I \  / lcr~hr (Bohrmann) lIcii1v I N  oitls fi.orii t m t l t  51111 

species 

Family PHOCIDAE (‘I’riie ScJs  ) 
Subfamily Phocinoe. 

Gems Prroc- 4. 

,ROEUI,A~;I)TC I Eruleherr 
n p / i t t i ? r z ~ i ~  hoi r z d i i s  gtoealaiidir r / \  Rccher (syiionjm5 
u s )  (An , Hw ) MCiny records Ferris considers this ins 

(Grperiland Seal or Harp Sw1 j 

from /lo) rzdrrs. 

1’fiociA H I ~ P I D A  Sclireber (Kingetl Seal or Jar  Seal ) 
fl3cl~inophthzri1is horrzdlr E (von 0lfel.s). Maiiy recor (15 E an)? rrlafrls 

(Schilling) is not avnilahle for this form if cbrtiiitd, hecatrw it I \  ,L 920rw )7 

91 irdirm 
PHOCA SIBIRICA Gmeliu 
*t/?(l/iimphfh7i ire, horrzdu 5 Imtalc 9 1  $ 1 5  As5 

(Lake Baihal Sen1 ) 
l)esc~rq)tini~ not wen h i t  t lie 

iecold is reliitblc I.)ec~aii~c~ tlierc I \  onl? on(’ specie\ of w r r l  in 1,:ilw Bnilral. 

Lnm ((’ommon Seal ) 
5 h Irorridrri (voii Olfcrs) ( \po i i?  1x1 phocae) Very ni;tiiy 
etl (.Jaiwl<c. 1038) t o  o c ~ i r  only on the head of the ho5t 

Lucas gives only “ phoque ” 5 % ~  ho\t of pivhoccre, but htei  authors state definitely that ~t 
was P. vitulina. 

PHOCA RICTTARUII (GI .iy) 
Doetschman’s record of Antarctophthzms tt,zcrochzr I$ probably tlue to contamination. 

(L’nczif ics  Hiwhoiir Seal j 

Thn host may be a subspecleg of P. vztzclzna. 

Geniis HALICHOERU~. 
HALICHOERU5 GRYPHUS (Fabricins) (Grey Seal ) 

-fEchinophfiiirzcr.s horrzdtis (von Olferr). Several records. 

Genus ERE A ATHUS. 

ERIGXATHU~ BARBATUS (Erxlebeii). (Bearded Seal.) 
Ecirinophthsuzus howidus (von Olfers). One record, prohahly reliable. 

Suhfamily Lobodontinae. 
Genus LOBODOV. 

I,oaorx).; ( ‘ A R C I X O P I L ~ ( ~ ~ ~ ~  (Jacquinot and T-’iwiicran). 
*+A r~turctuplitliirrc., lo6odontzu Enderlein. 

((‘rzk)-mting Sea1 ) 
Two re1i:Ll)le records 

Genus OMMATOPHOCA . 
OXMATOPHOCA RO Gray. (Ross Seal ) 

*Antarctophthirits muwsonz Harrison. A single female from .‘L wild host. 

Genus HYDRURQA. 

IIY ~ R ~ J R G A  LEPTOSYX (Blamville). 
*i--17Aturctop/itJIit ( (A ogrnothilri (Rnderleiii) 

(Sea-Leopard ) 
Several rreoids from wild hosts 

and skins 
?ROC. 2001,. SOC. LOND,-VOL. 119 34 
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Genus LEPTOTYCHOTE~. 
LEPTOTYCHOTE~ 11 EnDELr>r (Lesson). (Weddell Scal ) 

~ , 4  ntaictophthiyu oywm hitar (Enderlein). ‘I’wo records frorti wild h(itits, 
fifteen nyrnl~lis :Lnd four males, thirty-one females one nymlh respec- 
tively. 

Subfamily Cystophorinae. 
Creniir ( ‘Y~TOPHORA. 

(:YSTOPHOR4 C’Rl5TAT4 (ErXlek’Jl). (Hootled Or ~ ~ a t l t ~ C r - ~ l O W t ~  seal.) 
l ~ ~ / ~ / ~ ~ ~ ~ / ~ / i ~ t / i / / ~ i 5  / ~ 1 7 t  itlii.5 (von Olf’ers) One rccortl 

Genus MIROUNGA. 
XIROUNCA LEONINA (Linn.). (Southern Elephant-Seal.) 
* i L ~ , ~ i d o p l t / h i r / i , ~  mcrrioihini Enderlein. (An , Hac ) Several records from 

wild hosts. 
Superorder Protungulata. 
Order TU BU LI DE NTATA. 

F:inrily OM Y~,’7’h’IZOf’Ol)Il~rl E .  
( h i i s  ORYCTEROPU~. 

ORYCTEROPUS ~ B I : R  (Pal1:is). 
*-fHyliophthrrii.i izofophalliis (Seurniinn) (synonym . c i t y ? (  ropodi).  (An., 

(A:mlv:wk or African Ant -Brnr.) 

Kac ) Several records from wild hosts 

Superorder Paenungulata . 
Order PROBOSCIDEA. 

Sitbordey ELEPHANTOIDEA. 
F:mily ELEPHA ”L’IDA E .  

Subfamily Elephantinae. 
Genus L o x o n o ~ ~ 4 .  

LoxoDnxTA A F R T C ~ N A  (Blnmenbach): (African Elephant.) 
*~Huunutomylrrts Y .  ~ l u p h a n f i s  Pinget (synonyms : loTzyiro,vt 

~ ~ l n h c ) n c i d ~ i i s ) .  (lthyn.) Many records, at  I~iist two from wild hosts. 

Genus ELEPHA5. 

ELEPHAS M A X I N T J ~  Linn. (Indian Elephant.) 
*tHaPmatomyzus &p1-antis sumatranu.c Fahrenl-iolz. 

apparently from wild hoets. 
thrtt this forin is insep:~r:~l)lc from olepimatis. 

Order HYRACOIDEA. 
F:irnily PROC‘A VIIDA fii’. 

Cknus J ) E ? T I ) R O H Y R A X .  

Many records, some 
Fahrenholz ( I  939, 1) .  43) i~gi’eex with Ferris 

T)ENDROHYRAX ARBOREUS ARBOREIJS (A. Smith). 
(Tsc., Tric.) Dusyonyx (I).) 11. vatidits Bedford. 

ably fresh specimen (Port Alfred, Cape Province). 
Procaviphilus granulatus (Ferris) or P. dirbius Werneck. 

Recorded (three females) from T.M skins 1144 and 1164. 
these two species are not separable with certainty. 

(Isc., Tric.) 
Alfred specimen and from T.M. I 144 ant1 1 164. 

the Poit Alfretl slm*imcn atid froin T.M. 11ti4. 

One rerord from a proh- 

(Isc., Tric.) 
Females of 

Obtained from the Port 

M~any spwiinens from 

Procavicola (P . )  / ichlvri Werneck. 

ola (( ‘ i )Adyloc‘~~~/iul l is) h.  L~dfotdi Wernevk * 



DES~)ROHYRAY ARBOKEVS scHm:Lm Rlntscliie. 
J1asyony.r (U.)  1 7 .  ealid7ts Redford. 
Procuviphilzrs g m m l a t c t s  (Ferris). 
Procaviwla (P.) eichleri Weriieck. 

Procavicola (C.) bedfordi dissimilis Werneck. 

Procavicola (C.) hopkinsi Weriieck. 

Procavipldus graniilutirs (Ferris). 
Procavicola (P.)  eiclibri Werneck. 

Procaviwla (Megaiaaiioiioides) co)agoensis (B’erris). 

Procavicola (C.) hdfordi  dissimilis Werneck. 

Procaeicolu (C‘.) /Loy,kin,.si Werneek. 

Oiic rerord fkoiii 13.31. skin 11.4.23.2. 
One record froiii B.M. skin 11.4.23.2. 
One male a id  two females from B.N. 

d few specxinieiis from B.M. 
skin 11.4.23.2. 

skin 11.4.23.2. 
One male from B.M. skin 11.4.63.2. 

DENDROHYRAX ARBOREITS STTJHLMANXT (Natschie). 
Oiie record from B.M. skin 4.2.6.33. 
Oiie male and one female from B.M. 

One record from B.X. 

Two males from R.M. skin 

Orie female from B.M. skin 4.9.(3.32. 

skin 4.2.6.33. 

skin 4.2.6.33. 

4.2.6.32. 

I)ESL)ROHYRAX ARHOREKS A l ) O T , l ~ 7 -  FRIlCT)ERICI (BrallW). 
(*)t~:ur!/trZcl~odnctu,.s yaradozus Stobhc. (rsc., Tric.) Types from I)enclro?iyra.r 

sp., witlioiit fiirtlier Imticwlnrs. Later c:ollcckotl from teir specimeiis of 
the present host, from four different localities. I t  is not at all irn1)rob;Lhle 
that adotfi-jriederici was the host from which the original material was 
obtained. 

Large numbers from iiiinierous fresh 
specimens am1 skins, from five different localities, iricluding A.hI.N.H. 
skin 89439. 

I kscrihed from nil m croii s m d es o1)tainecl 
from several fresh sI)ecirnens. Also ol)tainetl from A.M.X.H. skins 
82439 and 82441. 

*~r’rocuuiphihs yra7au~atir.s (Ferris). Described from :L single f m d e  ; 
sut)sequent,ly found in coiisitlerahle numhers on many fresh spccimcris 
:mtl on A.M.K.H. skins 82439 and 82441. 

Abundant on nimcroiis individiials, 
induding B.M. 28.1.30.29. and A.M.K.H. 82439. 

Many specimens from five different 
individuals from several localities, inchiding B.X. skin 30.8.1.54 and 
A.M.K.H. 82441. 

*tProcavicola (C.) hedfordi disaimi1i.s Werneck. Many, from numerous 
individuals from several localities, including R.M. 30.8.1.54 and A.M N.H. 
82439 and 82441. 

Many, from niimcroiis in.tlivi(hi;ils 
from several tliff(trent, soiirccs, including A.M.N. H. 8244 I . 

*j-Du.syony.z (I).) 71. 7:alidu.q Bedford. 

* ~I’rocavip!,hiZuus d I (  h i i r s  Werneck. 

*l-Procuvicolu (P.)  u,ickleri Werneck. 

*ter.ocavicolu ( J I . )  con~goemi.~ (Ferris). 

*tPrncaaicoln. (0.) hopkinxi Werneck. 

DENT)ROIIYRAX ARBOREUS BETTONT (Thomas antl Scliwanii). 
Ihsyonyz  (n.) v. wulidiits Bedford. Nine males and two femnlcs from 
A.M.N.H. skin 82434, one female from C.M.M. skin 612 R/3117. 

Many males from three fres ti indivitliials 
(Molo and Kiknyu), three males a,id one fern& from A.M.N.H. skin 
82434, two males, six females from C.M.B9. skin 6121106. 

Marly males and females from two 
fresh individuals (Molo and Kikuyu, Kenya), two males and three females 
from A.M.N.H. 82434, one male from C.C.M. skin 612jl06. 

Ten males antl fourteen females from 
A.M.K.H. skins 81434 ant1 82435, maiiy sl)ecimens from C.M.Bl. skiii 
01% H j 3 1  17, foiir malcs, two femiblcs fro111 C.M.M. skin (jl2/lO(j. 

-i-Procavip?iilus dubi?rs Werneck. 

-1ProcaviphiZus granztlatua (Ferris). 

-1I’rocawicoZa (P.) e i chkr i  %‘erneck. 

R4* 



-tPm,r.rrvic.oln (C. )  Imifordi dissimilis Wernecli. One male and two females 
from ;I skin ( K c ~ ~ y w .  Feh. 19:36), tlrrte 1ni11cs o m  fenxile from A.RI.S.H. 
skiii 824:%4. v l v v ( ~ i i  nriiles. fi)iir ti.rri;ilc-s t'roni ('.M.M. skiti 612:IOti. 

(~IJlkY'tetl skiii (Molo. K e n ~ x .  . J i i t w  1!4:1!)). orw fe rnak  frorn A.Yl.N.t~,  
skiit 81434. 

.L 1 / J t , r ~ c . ~ ? ~ k h  (( ' .) / / r q ) k i / / s i  I\Twrir&. l l a i y .  specirrieiis f ro i t i  i i .  rerelit I!-- 

f JES I)KOHYKAX ARBOREITS CKA\ \ 'SHdYT ( ' r h l T l ? l S ) .  

/ h , / p n ~ y . r  (I).) 1 3 .  cal id / t s  Betlfortl. 
/'i.ocu,.;l/,hilirs d t t h i / i s  Werrlrt*k. 

OIK. iria,lr froni A.M.K. H . skill 55878. 
OJW nliile, o11e f . n l i i I ( ~  from A . M  .iY, 11, 

skin 3ti002. 

one rniLlc f imi  C.M.M. 
-~t ' /~ocal~iphrl / / , s  y r / m ( l U / / L Y  ( ) .  OW rec~)rtL fro~il 33.31. skin I1.4.i. I(iI, 

61": I 155, om niale four feninles froni 

Itrcordetl i )y Bedford ( a s  ~wumccn,n,i) 
from B.M. skins 3.4.4.4. a'iitl 3.4.4.6, one inale and four females from 
(! .M.M. skin 61?BB, 1I5.5, foiir nmles, ninc females from -4.M.iS.H. skins 
36003 a.nd 55x78. 

-i-P/~cicrr/~icoln (( I . )  brdfordi di milis Weriieck. Two records from B.M. 
skins 3.4.4.4. ;tntl :1.4.4.6> ni:ile, two fenr:iles from A.M.K.H. skim 
:I(iOOL' i tr i t t  XOO:I, one rnalr:, two f i t ~ ~ d e s  f r o m  iW1.X. H . skiti 55878, 
iiiitiiy s1)ec:irneiis from ~ ' .M.hl .  skill 6[2K 1155. 
I155 (from ti000 feet on Moiint Kenya) is p e r h a p  fl, o. het/ou;,  

H. skill :3MKK33 one inale f i o r n  A.M.X.H. skin 55878. 
o h  (f'.) Pich l r . r i  Welneck. 

CI.M.M. skill Xo. til2B 

n E K  DROHYKAX v.41,~ I) 11 S TERRlCOLA Mollisnn. 
-tDasyon?j.r ( I ) . )  drmlrohyracis (Ferris). Ten males, seventeen females from 

;I fresh slwcirncm (now A.W.N.H.. skill I l8552), six rnales, four females 
from A.M.N.H. skins 55401 and 55410. 

A very long series (akmit thirty of each 
sex) from the fresh specimen, t'wo ninles t i i d  oae fernale from A.M.N.H . 
skins 55408 and 5.54 10. 

f Procavicoln (M.) neurnunni haculutiis (Ferris). Thirty-one males and 
seventy females from the fresh specimen, twenty males and t'hirty 
females from A.N.X.H. skins 55401, 56408 and 55410. 

The fresh specimen WN.S collected specially by Mr. W. V. Harris and had no opportunity 
All bhe specimens examined m r  schitsteri Braiier, 

*fProcutiphiln.s hurrisi Werneck. 

of becoming contamiiiatcd from others. 
if this form is separable from terricolo. 

DENUROHYRAX VALIDUS VALIDW True. 
*tDasyonylc: (U.)  dendrohyracis (Ferris). Tlescribed from t,hree males and 

three females, subsequently obtained in a short series from B.M. skin 
85.1.17.8. 

Described from four males 
and two females, later obtained in a short series from B.M. skin No. 
85.1.17.8, 

*tProca.vicola ( IM.) nrmmamzi huctilatzcx (Ferris). 

Ferris rccoidctl t he lem;tles of P. btcczr2u~u.s lts 1'. congOe7cSin ; thc two species great,ly 
resemble ewh other ill t,tiis sex, tmt eorqoemis is not ki1ou.n fhrn this host. A single record 
of' Daa! jo tayr  (11.) 1'. ? u l ~ d i i s  (Bedford) is probably a misidentification or perhaps contamin- 
ation. 

Pvocacacolu ( i~eyrr r~ur io i~o ice .~ )  colobi (Kellogg), supposedly from Colobus pol:ifko?tio.9, is 
t i hos t  certainly really from Dendrohym.?: vahihds ssp. (see Werneck, 1946 a). 

I ~ E X D I ~ O H Y R A X  V A L I D ~ ~ S  TU'IWMANXI (Matschie). 
T)asyonyz (n.) drndrohyracix (Ferris). One record of two males, foiir 
females. 

Described from :L long 
series prol)at)ly from $1 fresh specimen ; a short series ohtained from 
B.M. skin 13.10.28.5, 

nilis Werneck. A single female from B.M. 
sku1 13.10.28.rl. 

*?ProcaaicoZa (M.) nefumaniai neurnunmi (Stobbe). 

Pitca:.i,r ltr [('.) f i ,c ! f )  d i  d 
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DENDROHYRAX DORSALIS NIGRICANS (Peters). 
Uasyonyx (D.) hopkiwi Werneck. 

ProcavicoZa ( M . )  africaniis Werneck. 
Procaviwla (C . )  bedfordi dis.simiZis Werneck. 

Procuvicoh ( ( . I . )  ? univirgatzis (Neumann). 

Two feinales from A.M.N.H. skin 

Four females from the same skin. 
90064. 

Two males fromrtkitj kame 

One male, t w o  females from 
Determination queried l,ccause I have not) Neen authent ic  

skin. 

t,he same skin. 
material. 

A.M.N.H. skin 90064 may be D. d. adavsetzi (Brauer), which Allen regards as u synonym 

DEN UROHYKAX DOESALTS SYLVESTRIS (Temminck). 

of n+picans. 

*Busyonyx (U.) guinae.nsis Werneck. .Described froiri i t  siiiglc piiir olititiiictl 

A form of Dendro?i.yrax dorsalis from the Gold Coast could hardly be 0. dolnulis dorsalis 

DEN1)HOHYRAX DORSALIS EMINI Thomas. 

from Dendroh,yrtz.c dorsa1i.s at Kumasi, Gold Coast. 

iind must almost certainly have been D.  d. 8yZvestri.s. 

Procavicola (P . )  ugnnde.tui.7 Werneck. OIIC Illill<* from ~ i . h l . N . H .  skill 

Tliree 1iii~1cs itncl iiiiic fcmalcs from 
538 1 !). 

a skin. 
*f’rocacirvlu (J.) qfiicu,riws Werneck. 

Procavicola (d.) scutifer Werneck. 

*tDusyoti.y.c (U.) hopkinxi Wenieck. 

*tProcavicoZa (P.) ugatden& Werneck. 
*tProcavicoZa ( M . )  scutifur Werneck. 

One inalc from ii skill. 

DENUROHYRAX DORSAL18 MARMOTA Thomas. 
A large number of specimens from one 

A series from the same individuai. 
Two males and three females from t,hc 

A few specinlens from tlie 

The above records, though all from one irulividiral, are cntirely reliable. Tho host 
(a topotype) was never in contact with any other h.yrax, dive or (lead, 1ietGet.n its c q t u r o  
and the collection of the parasites, and W R ~ :  determined at the British Museum. 

fresh individual. 

same individual. 

same individual. 
-fProcuvicola (C.) bedjordi dis.simi1,i.s Werueck. 

UENUROHYRAX BOCAGEI (Gray). 
*tProcavicola ( ~ t f . )  anqokn& )3edford. 

from t w o  fresh specimens. 
*tProcauicoZa ( M . )  jordani Bedford. 

fresh specimen ; a single male later identified from t,he ot81ier. 

host-individuals. 

L)escrit,etl froni i i  vor). hiig series 

1)esurit)ed from a short series fiom one 

A number of specimens on Imth 

With regard t,o the host recorded by b d t o r d  as Deidrohyru n.tigolatisis, see Hopkins, 
I have referred bocugcl: to Dendrohyrns (not Heterohyrax. &Y iqtlonc by Allen) 

“y,roca.vicoZa ( C . )  h. hedfordi Wenieck. 

19446, p. 410. 
because its louse-fauna is absolutely typical of Dendrohyrm. 

DENUROHYRAX sp. 
*Dasyo~yx (D.) bedfordi Werneck. 
*Procmicola (C‘.) ?tnivirgatirs (Neumami). 

Described from a siiiple ina,lc.. 
Statctl t.o have heen tlexc.riIi(~(I 

from about twenty specimens, biit it. is not cert.iril1 t,lliLt i i icirc tlinn i i  

single pair were tjliis species, and is estal)lislierl t l i ib t  sonic wcrc not ~ : V C ‘ I L  
(:ongeneric*. 

Procowicola (N.) sp. One female from t’he origiiial host. 
The only available particulars about the host of the above species is tlitit. tlie xptsciinens 

came from “ un Daman (Hyrax sp.) du Congo ” and were collected by A. Mocquerys. IJroni 
the presence of a Procuvicola of the subgenus Condyloceph,haZ.ct.y it seeins iietlrly vertitin that 
the host was i i  Dendrohymx. 
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Genus HETEROHYFCAX. 
HETEI<~I [Y~~AX \\‘lCL\\’ITSCIlIL OTJl\VARO?;UE.\’SIS 1iolXIds. 

*&u.spr(yx (Seodusyo?Ly.u) zcute,.l)~,yr:,i.sis Bcdfortl. Ucscribetl from i b  h r t  
1 subseyucntly obtaiiied a furtlicr two ~rlalcs 

Many spcuimciis from T.M. 

series froni T.M. skin 53%. 
und four fcniales from the same skin. 

skin 533% 
P r o l b q m t h  z(.s leploci<phaZus (Ehrenbcrg). 

T.M. skin 5338 is tlrc ‘I’ype of vljzwurvizqeicsis ; Uedfc~rrl’s rcoorcling 0 1  it iw wutclber!/rirris 
wviw prohbhly due t.o thc fiwt l.ht the Traiisvintl bZWetml contains tul, skitw wit.1, 1 h: 
iitiinlar 3:)43. In Allen’s Clmc.klist rixlu-ifscltii is plttccd ILS 4 )  fbn)i of Prwuaiu ccqwusi.s, wliile 
Dr. Hotysts coiwiders it to be certiiinly t> cliatixict species auld refers it. to Hetero1byru.c ; 1 Iiarc 
followcd Dr. Roberts on the principle that the m n  on the spot is usually right. 

HETEROHYRAX \VELWlTSCHIl WEI.\VJTSC‘H.II (OI’ilY). 
~ l h z y o n y x  (A’.) wutcrbrrgcmi.~ Bcdford. 

-fProZiq/nuth US kp!imq/tuhs (Etironhorg) . 

HurEHoii YKA x s YHJ AU I iS  (;HA s TJ ( Wrorcgl~ton). 
*j-Prmavipiyhil/ca sc1croLi.s Bcclfiircl. 

*.ifJrcmt:irolu (f’.) /wlt:rohyruci.s Bcdford. 

Prom T.M. skins 8:: I!) (3.. ), 

&I iLIiy H] w i ~ i i ( ~ i  IS frc in I ‘r.Al. 
X321( l‘?), 8324 ( 1 3  md 8325 (lo“, 13). 
~ k h ~  8317, 8318, 8319, 8320, 8321, 8323, 3324, 8325, 83Z(i i U d  9622. 

Obtiiilld iu liwiibcrs from ‘l’.M. skim 

Ob~iiilled frou ‘r.fi1. skiis 3044, 

.jf’roc.aaicoZn (C.) lindjrldi (Hill). Yroni T.M.skiiis 3373 (4Jt l:f), 3!)83 (3:$)1 

A aingh female of Dusyonylla: ( X . )  trunavu&iiviS from T.M. skiu 4490 wus almost certrtcrialy 

HETERUHYRAX SYRIACUS RUWI (Wroughtoil). 
*I)ccx~onyx (I ) . )  ocu2atu.s (Bedford). Only kiiowii Kroni tlie holotZypc. 

*tPrwviphilus rotwki (Bedforti). Described from a single male ; lat.er 

*tPrmavicoh (P . )  cmargincil?c.s (Bedford). Described from i b  single male ; 

tt’rocovicoh (C.) ZindjieZdi (Hill). Numerous specimens from T.M. skhis 

Prolinognathus kptmephalus (Ehrenberg). One record from T.M. ski11 

Tho types of D. oculatus. Procuwipfilua roberlai and IJrocclvicoh ouarginutw were tdl 

HETEROHYRAX SYRIACUS HINDEI (Wroughton). 

:$O44, :I.j?Tt$, 3574, :j!)83, 44!)O, 4774 i l i t l  4773. 

3.573, 3554 and 44’30. 

4490 (Id, I?) illld 4775 (18, 2‘9. 

a contamination. 

obt.ainec1 from T.M. skins 588.5 (88, I()?), fV2l5 (IS, I!,?) and 6216 (15,19). 

later obtained from T.M. skins 6215 (2dl 29) and Ci2lti (Id). 
5885, 5886, ci215 and 6226. 

6215. 

obtcbined from one individual host, apparently a fresh specimen (but we p. 4%). 

*A.ocaviphilus fewisi hindei Werneck. A series from C.M.M. skin 617/1%1(. 
Procavicola (P . )  emarginatiis (Bedford). A series from the same skhi. 

HETER~HYRAX SYRIACUS KUDOLPI (Thomas). 
*tPmcaviphilus f. ferrivi Bedford. Recorded by Ferris (1YW0, p. 1028 as 

sewaticus) from possibly fresh wild hosts. Many specimens from C.M.M. 
skins 6171)/3122 and 6171)/3124. 

*tYroEinqpaathus ferrisi Fahrenholz. Three records, that of Ferris and from 
C.M.M. skins 617D/3122 and 617D/3124. 

HETEROHYEAX SYRIACUS BAKERI (Gray). 
*iDasyonyx (D.) validus ugandae Werneck. Described from abundant 

material from fresh wild hosts at Umi Rocks, East Madi, Uganda. Later 
obtained in numbers from two fresh wild hosts (now A.M.N.H. nos. 
118G69 and 118780) in Acholi District, Uganda. 



*tl’roc.uiipld 11.s f err i s i  gmizri1oide.s Bedford (synonym : s c r r d c r r s ,  .Ferris 
71w Hill). 1)escribed from t i  long series obtained from tlic \viltl liosts at 
Ymi Rocks. 

1)esc:ribecl from a Iuiig series from tlie 
Unii Rocks hosts and obtained in quantity from tlie hosts wliich are now 
d.M.X.H . skins 1 186BO i ~ i i d  1 187.50. 

One record by Ferris ( I  930, 1) .  102%). 
*-jl’i~oct~uicoZa (Y.) h i i c e i  ’lVeriieck. 

nined c t t  t l i c  British M i i s r : i i i ~ ~  its H.  s. hritcr 
lity in A1)yssini;t i ~ i i d  tlic r1otermiii:~troli 
ble. It is r-wertlirigly prot):Lt)le t list t I I ( * ~  
I 111e t,ypc-lo(.illity of tliis f ( i rn i ,  011 tlir S ~ L I I ) . ~ ’  

hitill; of tlic Silc. (wf: Morwii, lfopkiii,s mid tI;~yin;m, [!Mi, J).  431) tiritl  i i r  rJc.(.olog,c.idly 
similitr cwurit,ry, diilc. t h e  spwmwns from Avlinli I)istric.t were 1)ra(~ti(~ally topot,vv]w~s ol’ 
lmkeri. ‘l’lie liost from which I”wris ol)tililietl material W:LS f i w u  Niirii~lv, a l ) o i i t ,  20 ~r~.iIc.s 
downst.remn f r o m  Umi a~id  on the same bank of  the Xik, itird uius tletermined as 6u/cui. 

tl WEMIHYRAX Sk-iirA s Y m A c [ ’ s  (S(hreLcr). 
*l)u.~,ymy.i~ (.\..) diar (1.Y (1:hl:c~nbcrg). Only l < 1 1 0 \ ~ 1 1  fronr UILC: 1nulc a1111 

Fivc rccorcls, iii~~lii~liiig t1irc.e 
two fend t .  w t y j  ies, t )lit record ])roI)iil) l y reliii 1)l o. 

from uiicoiitl~rtiiri,~ted wild skitis. 
oqnrc th~i . s  / ~ ~ / / ~ ) ~ / , ~ / / / , ~ L ~ / I . s  ( IChren~ier~) .  

(:ellllS 1’ltOCA VIA.  
l ’ ~ ~ f l ~ ’ , i ~ ~ l , ~  ( ’ .  (!Al’P;ssIs (l’dl:Ls). 

*-tf’mcua%cola (Y.) vieinus Werneck. 

/ J r o c u x i p / /  il U S  . ~ w r c ~ t i c  u s  (Hill). ‘I’Mw t y - t w I i i i a  1 c‘s m 1 1  1 t \ m i  t $--,seven 

‘f’en miilcs iind n i i ~ i i j ~  fernt~les from 

h i i y  si)cc:iriieris froiri five 

Tlirce records, including from 

Maiiy slieciriicw from S.A.M. 

fc~ri;~les ~ W I I I  S.A.hI. skins l!J448, 1!944!1 i L I i d  I !J450. 

S.Ll.M. skins I88!J!J, 1!)44% iilid 1!1449. 

skins, including S.A.M. nos. 18899, 19448, 1!)449 ;tnd 19430. 

S A M .  skins 18899 and l!1449. 

skins 1889!) and 19449. 

-1-Procavicola (C‘ondylocc!r,hnl~rrs) l indjeldi  (Hill). 

*i-l-’roZin,ognathzt,r caviae-cnpen.si.7 (Pallas). 

tProlinognath,?rs Zeptocephal?~.~ (Elirenhrg). 

The skias mentioned above tire all topotypes of f’. (:. ccqif”i,8i.s. 

PROCAWA CAPEKSIS MARLOTHI Bri t~er .  

v’lireo of them were 
orjginnlly recorded under their field-numbers, Y.M. I 1 ti, 1 I 7  end 1 18. 

From T.M. skin 114% Procaviphilus serruticus (Hill). 
*f’rocavicoZn (Y.) parvus Bedford. Descril~ed from “ males and females ” 

Pro1inognathu.s cuviae-cupnsis (Pallas). Pourt eeii specimens from T.M. 

Prolinogizuth~u-s 1eptocephnZit.s (Elirenlwry). Prom T.M. sliiiis 21 44 

A single male Procuvicolu (P.) subpurws Bedford from T.M. akin 2147 was probably a 

PROCAVIA CAPENSIS KLAVERENSIS Roberts. 

from T.M. skin 2148. 

skin 2144, and m e  from 2147. 

(t,went,y-eight specimens) and 2148. 

contamination. 

-fProcuviphiZ.us ssrruticzrs (Hill). From T.M. skins 2145, 21 49 and 2150. 
Three males froin T.M. skin 21 50. 

A pair from T.M. skin 114.5,3d, 2?frorri 

Two specimens from T.A.I. skin 

Twcnt y-one b l ~ ~ i n i e i i s  from 

ProcuvicoZu. ( P . )  .subparv?~s Bedford. 
Pyoca.tieoEa (G.) Z ~ n d ~ e l d i  (HiIl). 

Prolinopat u s  eaaiac-capensix (Palhs). 
2150. 

2149, three from 2150. 

T.M. skin 2145, eleven from 2146 and three from 2149. 
~Prolinognathits leptocephalus (Ehrenberg). 

T.M. skin 2145 is the holotype of Icluverensis. 

PROCAVIA CAPENSIS VANDERHORSTI Roberts. 
ProcuuipliiZiis sermticzis (Hill). Three males from T.M. skins 7796 a n d  

7797. 



1 9 ~ 0 ~ ~ ~ 7 ~  GAPENSIS UHIVERSI Roberts. 
I-“ocauiphil/r.s . s ~ , r r ~ t i c i ~ , s  (Hill). 28, 1 y front appa 

.Descril)ed fro11 o b  (P.)  .77,~/)pa7-7j//.y Be&’ord. 
from T.11. skin 4861. 

T.M. skin 4861 is the holotype of P.  capensis chivemi. 
~ J C A V I A  CAPENSIS URIQCAE: R.oherts. 

procavicola (p.) ,~/ihpurctr.v Bedford. 
Prolinog?7,ath?~.s cai.iae-cay,e?r.~i.~ ( k’allas). 
Prolinognatktis IrptocfiphaLtis (Ehreiiberg). 

4$* 2$ front T.M. skill. 9607. 
Prom T.M. skin !K331 . 

38, 4: from T.M. skill 9331. 

PROCATTA CAPESSIS ALBASIESSIS KQbertS. 
.i-Procaviphiltc.s sewaticica (Hit I ) .  

6755, 67.76, 67.57, 6758 aid 6759. 
f.f’rocauicola (Y.) natulwisix Bedford. 

ti758 a i d  6759. 
-i-I’ror.aaicola (C.) lin@/fr.Zdi (Hill). 

(2d, 2 9 )  and 67.5!3 (18: 2:) .  

skins 6756 anti 67.57. 

and 6759. 

A long series froni Y’.AI. skins 6749, Vi.2,  

.From T.31. sliirrs fi74!1> 6752, 67.57 

Fiwii T.31. skins ti755 (23, 1?), 6758 

Two specinicirs e d i  f iwn T.N . 

From T.M. skins 674!), 6757 

1’i.oZinognuthus cuv iae -capmv i  (Pdlas). 

.i-l-’,,olinog?~at//~rs Zeptocephcil/i.u (Mire1il)erg). 

PROCAT-IA c.4 P ~ S I  AT.iLx:Ssis Roberts. 
jP~~.ocul;i~~hiZ/i.s wrratic?rs (Hill). From T.M. skins I. 168, 2905, 2006, !13.’G 

Describccl from ” males aiid females’‘ 
Later 

In iiunibers from T.M. skins 1168 aiid 

Six specimens from T.M. skin 

Prom T.M. skins 2005 and 

and 9330. 
*fYtwmicoZn (P.) ?ru/nle~csi.s Bedforcl. 

froin T.M. skills 1 I (i8, 2005, 2006, and from ii fresh individual. 
obtained from T.R.1. skill 2919. 

~ProcuvicoZa (C.) Zindfieldi (Hill). 
2005 and from t,lie fresh specimen. 

9326. 

9326. 

YroZi.nog?zathus ca,viae-cape?zsis (Pallas). 

Pyolinognath u s  leptocep11,u~lus (Ehrenberg). 

T.M. skin 4005 is the holotype of P. c. natalensis. 

h W C A V I A  CAPEXSlS ORANGIAE Roberts. 
*Busyonyx (B.) minoi Bedford. 

*Procavicola (P.)  j ’ /~~m Bedford. 

Described from two females found on 

Described from two males from T.N. 
T.M. skin 4324. 

skin 4324. 
T.M. skin 4324 (accidentally recorded by Bedford as 1824) is determined by Dr. Roberts . 

l’RocAT‘rA CAPBNSIS MI). (from Mtal~antlilol)i, Estoourt district, Natd).  
as 1’. capensis ssp. near orangiae. 

*Procaviph ihts .swruticir.~ (Hill). Described from “several males aiitl 
females” foiind on a hyrax collected at Mtabamhlopi (see note below). 

*ProcavieoZa (C.) EindjeZdi (Hill). “ Kumerous males and females ” from 
the Mtabamhlopi hyrax must have iiichded stematus, which Hill did not 
distinguish. 

*PmcaviwZu (P . )  .sternatus (Bedford). Described from “ females and 
males ” from the same hyrax. 

I’1dinognaih7is Zepforep/ialzrs (Elireuherg). From t,he same hyrax. 
The hyrax from which d l  the above werc obtained was a fresh specimen a i d  was 

tletormiiied a t  the time as f’?ocawiu capensis [ s . L . ] .  Apparently the skin and skull were not 
pr9served. Bedford (1928,~. 845) suggodecl that it was P. c. natalensis, probably because 
of the locnlity, but Liter (1932, 1). 718) considered (as T (lo) that the presence on it of 
ProcavicoZu s t e r n a h ,  which has not been obt,itined again, indicates that it belonged to mi 
urxleacribed form of Procaviu cupensis. 



~ 'RCJUAVIA CAPEXSIS COOMBSI Rol)er.ts. 
- f / ) ! i , s !p  ii y v  (A\./ o d u y o  ) I  r )  t ra U.Y caii In i t  .Y i.s B t v  lti 1 I , (  I .  J I i i  I ! y s I .irii t'i I f'n 11 I I 

liil/t.s sc1rroti.v Bc I .  A ft'inalc a l i t I  i i  i i i i i l v  h i n  ' l l . l l .  skiiis 
id 7575 respective 

- .' frcini \\-list i1,11l 

'l'.N. skills 348!J. :i.TOCi, 4:I.C.C a t i t 1  7575. 

olrr (P . )  /)ret!)t% Bedford. I k s c r i h l  f i ~ ~ i i i  . '  iiidos 
to Iii~vc I)ceit i i  frcsli s1)winit'il (Oiitlt 

])(JOrt. iieiii' ~ ' i ~ ~ t o i ~ i a ) .  
(1 18, 16%) ant1 '757.5 ( I  38, 8';). 

11yrax a i i t l  T.31. skins 3489 ant1 4344. 

Obtaiiictl from rr.hI. skills :i.?(17 ( Y j .  1 ?). 

-i-f'l'o/inoyl~tc////cs lc~Z)for/.I)//al//.S ( ~ i ~ h ~ C d l f 3 ~ ) .  li'r(J1ll tllc' ~llt~C'I'StC'])(JOl't  

Spc(,irriciis from t h ~  
Jiiistmhwg ilntl Zoiitlxiiisbcrg areas of' thc. Transvad, drtcrmiiirtl 1)y I>r. Rol)r*rtx as 
P. c. c.oo/,ihsi, arv lwpt scpa,ra.tr becii,iiw they htl\x! ?I, tliff'ewnt loiisc~-fir,iiiia. 

1 am (wi.t iiwwl tliat Lk/.syoy+i, (U.)  o f d i s  Betlf'ortl is ii contaniiiiirtioii, ; & t i t l - l ) e l i t . \ . f ~  i t  t o  
l x *  it11 viirlivr nmnc for I ) .  (U.) wiid / tuk i .  I t  w a s  (1escril)ctl fiooi " I I ~ ~ L ~ L ' S  i r r d  f h l i i l w  " 
from T.M. skit i  33Oti, h i t  only out) male, oiit: fernalc anti i~ nympli i l l  thc t y p  sorit-, arc. 
ovalis, the rest being D. (AY.! trtriisvualensis. 

'l'.M. skin 8489 is the liolotype of P. c. comirbsi, 4344 is 11, topotypv. 

IS COOMIUS1 l<Ok)C'rtS." ( ~ ~ ~ l S ~ t ' l l ~ ~ l l l ~ ~  illl(1 ~ O l I ~ ~ J 2 l l l S ~ , ( ' I ~ ~  

*i-Dii.s!joiiy.r (AY.) tiunxl.uwk:iisis hXlfiJld. 1)esc.l.I t i t ' t t  f ' i ~ ) n l  i t  siirglc 1t.rii;iic~ 
f t . o ~ l l  I<ooikraus. l < ~ i s t c ~ i l ~ ~ p  ( ~ J I Y ) ~ I J I ~ ~  f i o ~ ~ l  i l  ski,,). I A ~ c ' I '  OtJi i i i i i d  

from T.M. skim I545 ( I $ ? ) ,  1348 (28, 3?), 1805 ( I $ ) ,  3X!J (3d, !I?) and 
:1.?70 ( 2 9 ) .  

tPrcn.az:z;uhiZr:s .d/,1.ot%.s H d f ~ n d .  Ohtainetl from 'I". skins 1345 (Is), 
See iirst note l~elou.. 

j-Pi~ocri/~ico/cc (P . )  nLoX,or:t.ui Tktlfbrtl. Obtained fi~oni T ,hI ,  skills I54i ( 12). 
See second 

Proni T.M. skins 1548 (3J, Q), 1804 

From T.M. skins 1548 (tliirtj,- 

From T.M. skins 154t5, 1.548 

The males of Procr~r.ipliilus .scZerotin were accompanied by numeroils females of' wliivlt 
(iising the cliamcter by which Bedford separated these forms) some wen' rrlkrable 1 o 
sclerotis and some to 1'. serrtrtzcus (Hill). Dr. Wereck and I b0t.h consider that this means 
vither that there liad been *onturnination or that the character by which Bedfortl 
scparated the females of scl nd serrutictts (the degree of development of the sclerotic 
sternal bar) is unreliable. In view of the fact that the females showed all degrees of t ran-  
sition between the form of sternal bar characteristic of serraticus and that found in sclerotis, 
I think it nearly cert:tiii that the form of this bar is governed by the degree of sclerotization 
of the speeimeii and is quite rinreliable as a specific character. Only a single malt: obtained 
from these skins was serruticzts, and this van certainly be regarded as a contamination. 

The extraordinary anomaly whereby Procrcvicola pretorien.sis, characteristic of Yrocuiiia 
c u p t s i s  coourbsi, is replaced on specimens from the Rustenburg and Zoutpansberg tireits 
which Dr. Roberts considers to bv c o o i t h i  by I'rocuvicoZw wtokeetsi, characteristic of P. c. 
letubae, is discussed on p. 42 I .  

(3$) ,  3.56:) (2;)  aiid 35'70 (1;). 

1548 (33, 42), 1805 (68, 5$?), 3.568 (:33,19) aii t lSt5t i9  (98, 4y). 

( I . )  liizdfi~kii (Hill). 
(Id, 3?) iLtld :1569 (38, 2$) .  

~ Y w l i i i o g t m t h  u s  cawiap-capensis (Pallas). 
five sperirnens) and 1805, 3568 a i d  3569 (one each). 

-l-P~rolinognwfh /IS 1eptocephal.us (Ehrenberg). 
(twenty specimens), 1806, 3.568 and 3569. 

PROCAVIA CAPENSIS LETABAE Roberts. 
-~busyo~~y .c  (h'.) t~ansvaalerLsis Bedford. From T.M. skim 3043 (I<?), 

5276 (l?), 3981 (28,8$?), 4488 (18,2$?), and 6883 (19). 
I'rocavipldus sclerotis Bedforcl. Tlircc males from T.M. skin 4488 

(records of fernales ignored for reasons given under last host-form). 
Described from 23, 2T from T.11. 

skin 3275 ; also obtained from T.M. skins 3981 (76, 39) ,  4488 (dd, 7 3 ) ,  
5881 (38 ,  ti$?), 5882 (Q, 2 9 )  i~nd  6883 (2$,59). 

A male aiid i i  ft,tiiirlc t imi  'l.'.M. skiiis 
4484 and 4489 respectively. 

*.~l-'rocavicola (P.) mokeetsi Bedford. 

Procoricola (L'.) h d / i r l &  (Hill). 
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ProlZ,uuymt/1 cts ( . ~ ~ ~ i u t : - c c / ~ , c , ~ i . s i . s  (L’allas). 

/ ’ r ~ h ~ y ~ m / / /  I ~ S  lr~p/occ.lhulctv (1~;Ii~~c~iil~ci~g). 

r l ‘~ .o  spccinieiis from T.M. skhl 

01)i ; i i i i c . t l  f i m i  ’l’.Al. skill 3882. 
.j881. 

T.U. skin 3043 is tlic holotype u l  letubuc, 3 1 7 S  a d  3276 are  ~ J ~ W L ~ ~ ~ I J W .  

PROCAWA CAPENSIS ? SCIIUI,TZEI Braucr. 
/)u,x!jony,r (U.) v;i,srlk/tki H(ac1fi)ixl. 

*I~roruui/:oZrl ( f ’ , )  ~ ! f f i / c i . s  l V ( ~ i . i l v ( ~ l i ,  

*4 siiigl(s k i i i a I ( ~  ~IX)JII ‘ll.JI. s k i i i  KXM. 
! I ’N.I )  I I I ~ I I C S  ;rlltl 11111.v f i ~ m i ~ l e ~  ~IX)III 

‘l’.3,l, Skill 8:5:w. 

8338. 
f+d iu ,oywt /c  U.Y cuviur,-cul,e ,/..;is ( I ’a I I t  i s  j . FOI I I .  si u . i  nivi is f ’ ~ ~ o n i  ‘l‘ .31. slt i i  I 

Or. Iioberts c i i ier iw tliv tlt.tt,l.iiiiiiiitioii or I J o t I I  t l l c w  skiw. 

l’1COCA [‘IA CAP i ~ i 1 - 1 ) ~  CKI 13rauer. 
iitwl l’t.om ;I hi i~g sc.rit%s fr~onr a 

wild host (later tlctcrniiried i L t  tl ic,  l<r i t  ~l i isci i rn)  : o l ) t i i i i i c : t l  J I I  i i i i r i i t ) ( m  

from T.M. skim ! ) G I ( ) ,  !jtjl:j, !Kjl4, !)ti17 ;11rtl ! j t i l X .  
tf’i.,r,aoi~hillls .wrrutic/iii (Hi l l ) .  From T.M. skins !Hi1 I ,  !Mil;%> !t(i14, !HjI.>. 

!Njl(i, (3617, !Nil8 i t n d  !Nil!). 
I’,.oli,aognuth/(.(. caciuc-crr2,e~c.~is (L)ahs). PUIIII  ‘l’.JI. sliins !)filU, !Hjl3, 

i i i d  !+GI 5 (two, onc anti three s~ ie& i~c i i s  rc~sl~cctivc!ly). 
f’rolirwytubhux 1rptocephuZci.s (Klircnlwg). Frclni ’T.31. skills W14, Wl 7 

a i ~ l  !Hi19 (oiie, tn.o aiid one s1)cciniciis). 

L’HOCAYIA C A P ~ S I S  ? REUNISGI Brauer. 
(U.) i a i ~ Z h  ttki Bedford. Fi.oni T.X. sliiiis 833.5 (4<, Kc), YSSG 

Froni T.X. skins 8335 (IS), 833;  (68, X’), 

Prolinognathits cawiae-capensis (Pallas). Eleven specimeiis from T.M . 
Proli~~wgnathus Zeptocephalus (Ehrenberg). Twcnty-two sl)eciniciis from 

( 2 3 ,  59)  and 96’0 (52). 
tProcavip1iilzt.s ssrraticus (Hill). 

9620 ( 2 8 ,  49) and 9621 (23, 49). 

skin 8336 and one each from ! W O  and !fli%l. 

T.M. skin 8336. 
The determination of a11 these skins is given with it query by Ur. Iluberts. 

PROCAVIA CAPENSIS WATERBERGENSIS Brauer. 
~L)a.syo?zy.x (U.) wilzdhuki Bedford. ’ From T.M. skins 8333 (174, l??), 

TProcawiphilus serraticus (Hill). From T.M. skins 8333 (2$ ,  I?), 8334 

tProZinognathus caviue-capensis (Pallas). 111 numbers from T.M. skins 

tProEinognathus Zeptocephalus (Ehrenberg). Numerous on thc same three 

8334 (16, 19) and 8335 A (38, 29) .  

(16, 89) and 8335 A (13, 19). 

8333, 8334 and 8336A. 

skins. 
Bedford’s statement (1932 b, p. 724) that the type series of‘ Dusyonyx ( N . )  waterbergensis 

wits obtained from this form is erroneous, for Dr. Roberts informs me that the skin from 
which the Iice were obtained (T.M. 6335) is Heterohyras welwitscliii otjiwurongensis. A 
single male of D. wuterbergelzsis obtained from T.M. skin 8534 represents a contamination. 

PROCAVIA JOHNSTONI JOHNSTONI Thomas. 
tDusyonyn: ( N . )  nairobieizsis Bedford. 

from T.M. skins 9294 and 9295. 
Tl’iocavicola (P.) thointoni Hopkins. 

from the same two skins. 

9294. 

skins. 

Fourteen males and thirty females 
Perhaps subspecifically distinct. 
Twenty-six males and thirty females 

Three specimens from T.M. skin 

Many specimens from both 

Proliwgnathus caviae-cupemis (Pallas). 

tProlin~ysiath us leptocepl/ulits (Elirenberg). 
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PROCAVIA JOHNSTON MATSCHIEI Neumann. 

the skin of a freshly-collected topotype. 

from the same skin. 

same skin. 

tDasyonyz ( N . )  nairobiensis Bedford. Three males and six females from 

Seven males and twenty-four females 

tProlinognathus leptocephalus (Ehrenberg). Maiiy specimens from t,hc 

*fProcavicola (P.) thorntoni Hopkins. 

The above records arc wholly reliable, the skin iievcr having beer1 in wntiwt with any 
The skull of this specimen is now A.M.N.M. other hyrax-skins ufter the animal WRS killed. 

No. 118748. 

PROCAVIA JOHNSTON1 B1ACKIKL)ERI Thomas. 
-1Ou.syony.r (iy.) nuirobiensis Bedford. A large iiunilxr from one iiicliviclrial 

Two 

A few specinlens froiri C 3 l . M .  

from Mount Kenya (specimens sent to Dr. Werneck hy Miss Clay). 
males and three females from C.M.M. skin 62lAjl33. 

skin 62lAjl33. 
l’t~c~li~twqtzntilus leptocsphulzis (Ehrenberg). 

1’ROCAVJA JOHNSTON1 LOPE81 Thonias and Wroughton. 
jOa.syony.z (A’.) nuirobisnsis Bectford. Largc aumbcrs from several fresli 

Vcry large nunibcrs from scvcral fresh 

Large n u m b ~ ~ s  from several 

The specimens from which the above parasites werc obtained wore collected a t  Unii 

specimens. 

s~”imens. 

fresh specimeiis. 

*-tYrocavicola ( P . )  1 0 p ~ i  Bedford. 

-/-l’roliiloynathiis Zrpfocepftulirs (Elirerilrerg). 

Hocks, East Madi, Uganda, and were determined a t  the British Museum. 

PROCAVIA HABESSINICA ZELOTES Osgood. 
*tOa.syonyx (i!.) nairobiensis Bedford. Described from i~ long series froin 

a fresh specimen. Two males and two females later obtained from 
another host-individual, and ten males and six females from another 
fresh specimen (now A.M.N.H. skin 118749). 

Fifteen males and niiictceii fenialcs frmi 
i~ fresh specimen (now A.M.N.H. skin 11874!)). 

Many speciniciis on tlic host 
which is now A.M.N.H. 118749. 

-/-l’rocavicola (P.)  lopesi Bedford. 

jPro1inognathii.s Zeptoceph.alus (Ehrenberg). 

The specimen which later became A.M.N.H. 118749 wus collectod by mytiulf uid  the 
possibility of contamination was excluded. 

PROCAVIA HABESSINICA SCIONA (Giglioli). 
*ProcaviphiZws sclwotis major Maltbaek. Tlie number of s1)er:imlrns iii tho 

*Procavicola (P.) shoanus Maltbaek. Described from “ one millc and 

*Prolinognathus aethiopic us Fahrenholz. 
*Prolinognat?tiis arcwttus Fahrenholz. One record. 

type-series is not recorded. 

several females.” 
One record. 

The host of all the aboxe was a “ Hyrax shouna from Abyssinia, that had once been held 
in the Zoo of Kobenhawi.” A hosbrecord of this nature very badly needs confirmation, 
but Fahrenholz’s doubts because of two species of Prolinoynath~llls being recorded from the 
same host are unfounded ; the occurrence of two species of this genus on the same host- 
individual in nature is well-established. 

PROCAVIA RUFICEPS BOUNHIOLI Kollmann. 
*Prolinognathus foleyi Fahrenholz. One record, apparently from a wild 

host. 
Order SIRENIA. (Dugongs and Manatees.) 

No lice are known from the members of this order, nor is it probable that any could 
Dr. Werneck informs me that he has examined survive on almost hairless aquatic hosts. 

several manatees but has found no lice on them. 
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Siipcrorder Mesaxonia. 
Order PERISSODACTYLA. 
Su tioi.tler. HIPPOMORPHA. 
S iq )ertlirnily 13QUOlDb!A. 

Family EQUIDAE 
SnbfaniilJ- Eqoinae. 

(:ellus E Q U U S .  

Subgcnns X s i 11 I I  s. 

h 1 .5  Liiiii. (Ass or Ijoiikey.) 
ZZn) q ~ i  (I)eiiii>,) (Is(*.. 'I'rit..) J l m , ~ .  iwortls. 
(Liiiii.) ( s jmui j~n  : c.ulo,~tfu.v). (An. ,  t1:te.) Il;tii .~. 

i,c(*( )rtls. 
(*)tllutf,Tr/ic/ . v / / / ( / / I I  / / l a f a  Seuniaiiii). (Ai.. Hiit . . )  J)csc*ril)etl froni t 11 IY 

fcnialcs obtaiued at  l)irc~-Uawa, Ethiopia, " sans indication tl'liGtc. 
Obtaiiied in great immhcrs froni a donkey in  Uptit la.  

inti H ola ku rt ikos  pi1o.s 1 1  s (Pi aget ) ( Singlv records of Duiiicrliiiiu Do 13. CIUSS , j w s )  In JI II  

this hwt itre wrtainly erroneinis, ;ind riaget's mcrition o f l C y r r u s  c d w l l i r s  in rwnrront ion witli 
pilosits is i i  quotatioil from Uiebcl, whose p i l o s ~ t s  l'iaget tliorrght he wiis reclescrrbirig. 

Suhgeiii~s H i 1) 1) o t i g r i s. 

I':Qu u s  ~ ~ ~ H E L L I  (Gray). 
*-fDa,amaZi4tia ( CIZrmckirlla) ocdlatu (Piiiget). Original record froni ;I capt,ive ; 

Kot a synonym 

(C'ornnion Zebra.) 

five African records, of which at  least three arc reliat)le. 
of epui as  Iias been sup1)osed. 

*jl!arnuZi.nia, ( Werrwckiella) sp. nov. 
*jHaematoy,inus usini minor k'alirenliolz. Several reliable IWYJIY~S. Xot ;I 

*-tHrcematopiniis acuticeps Ferris. 

One reliable record. 

synonym of a. a.sini. 
Two records, i ~ t  least oil(: rchbIc. 

iHaum,atopiniis burchtllli Wehb.1: 
-~Krclcm.im .~ptamuZafa (Neumanii). 
I t .  s ~ e i n s  to mc t,liat the diff'crenw in Iiet~d-slii~~~e ~ f '  t l i is  forin i s  s r i t f i i ~ i t ~ i i t  t o  nriypit 

o d d  be regartled as ii species rather than i~ subspecies. 
(1920-1935, p. 468) ronsidered i t  improhahle t)hat two disth:t spcvies of l i a e r w / o -  

The occurrence of three perfwtly diatinc*t> forins is now established, 
The two species of 

Several reliatile records. 
Four reliahle records. 

 pi,^ 11,s occiir on zebras. 
Init I have not had cccirticeps and bwrclwlli from thc same locality. 
Uai/iuliruia are also not found together. 

SubgenUs E: (1 11 11 s. 

b:Q[JUS CALIALLUS Linn. (Horse.) 
*tL)amulinia ( Wempckiella) equi (Denny) (synonyms : ~ i u r ~ ~ ~ t i 1 ~ i l r ~ s u s ,  11ilo.vrrs 

(hcbel, p//hescew.s ,  farsatus a i d  71~.st~b?ts). 
*iHn/!mafOyJinlrc./~~~.~ a,si??i mucrmqJh~~z1.s (Burriieister) (sj-iloliyins : rqui  a i d  

elega.u.s). liinurnerable records. Ferris coiisiders this a, syiioiiym of 
a x m a .  

tmiidant. 

Records of Pedicltlus lku?narLus on this host are meaningless cases of' contamination. 

Sulr)order CERATOMORPHA. 
Superfamily TAPIROIDEA. 

l~ainily TL-4PIKfl)d E .  (Ta1)irx.) 
Dr I T  r i n e r k  trlls me kit. ha\ unrucwxsfiilly exdmined a fair15 l ~ g e  niiinl)cr of tapir\ for 

( I (  e. &A\, Iiowe\ er, some tapirs are well-clothed with hair and tlrr Eoc*anr forms wrre vrry 
cloqely related to the cwntemporary members of the Equoidw, I expert both Mdlophaga 
and Anophira to be found on tapirs. definite w \ e  of 
secondary absence 

If the group 19 redly l o i i v  flee it 15  
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Superfamily RHINOCEROTOIDEA. 
There arc no reliable records of lice from t,he rhinoceroses, a single record of Hamizatornyzvs 

e2ephanti.s from an Indian rhinoreros (Rhinoceros trnicwnis Linn.) in an Austrian ZOO being 
certainly due to cbont,amination. The almost heirless condition and thick skin of' these 
animals wodtl render survival of lice tlifficiilt, though obviously not impossible since the 
elephants are irifest~ed. I n  this c.onnert,ion, examination of the hair of ice-preserved 
specimens of the ext.inct, woolly rhinoceros woiild be of immense interest. 

Superorder Paraxonia. 
Order ARTIODACTYLA. 

SII 1)orcler SUIFORMES. 
Infraorder Suina. 

Siiperfami1,v SUOIDEA. 
FRniily ,YUID.-IE. (Pigs, Hogs or Swine.) 

Subfamily Suinoe. 

Cenrrs POTAMOCHOERIJS. 

PC)TAL%IOCHOE;RITS PORC!llS (fAinn.). 
* t ~ f ~ ~ r . ~ n t r t o / i % . ~ ~ t t s  l n t ~ s  Ntiumimt1 (syIIotlyn1s : i , ~ i . s t / . r  :~11(1 l a f ~ i s s i ~ ~ / l / / . s ) .  (An. ,  

HM.) JMiLtlJI reliablc recortls. 
Stobbe's belief t,hat his Trichdectes vosseleri came from this host was due to his having 

( h t l  I<, iVW'-ffOg 01' RllSll-Pig.) 

been misinformed ; the triie host is MeZZivorn capen.9is. 

Genus PHACOCHOERTJS. 

PHACOCHOERUS AETHIOPICKS (Pallas). (Wart-Hog.) 
*tHaP.matopin.~rRphncochop,.i Enclerlein (spiionym : peristict~rs). Ma.ny relial)le 

records. 

Gem 1 s H Y LOC H o ERU s . 
HYLOCHOERITS METNERTZHACIENI Thomas. (Giant ForesLHog.) 
tHnrninfop,irz ~ r s  sp. nov. near Zatirs and p?racochoeri. Two relid)lc rccords. 

Genus S~JS. 
For t,he synonymy of lice found on this genus see p. 438. 

SITS SCROFA Linn. 
*tHa~,mafopin7ts S I ~  apri Goureau (synonym : u p r i s ) .  

(European Wild Boar.) 
Kumerous records 

from wild hosts. Fahrenholz considers that this form must have been t,he 
louse of domestic pigs in Europe during the eighteenth century antl 
therefore valls it, H .  .s. suis (Linn.). 

Single rworcls of' Liiioyncrth?rs t>itu/i  and Htrrwdopinrrs /trbcrculcrttr.s from t.hia host. are 
probsldy tluv t o  rnislirt~rlling hut possildy to contaminntion. 

SIJS sp. or spp. 
*tHnevnutopi?lillus s i r  i s  s u i a  (Linn.) (synonyms : chinmsis,  germnnicirs, 

(Er~ro~~eai i  Domestic Pigs.) 

yurvnn~ii ii 7 ,  . i t . d ( m ~ ,  m r d i n i r . n . k  and .?rrius). Innnmerrthle records. 
Records of I'adiczt/it.s I~uuiun IIY from domest.ic pigs are obvious cases of eontamination. 
Various aiit.hors have statecl that modern domefltic pigs in Europe and ilmerira have IL 

large irifitsion of the blood ot'Sit.s /e?ccoit/:/y.stuz. hit this species is the Japanese pig, and I t ~ m  
informed that, modern European antl Ameriran pigs derive their oriental strain from the 
C'liinwe pig, which is I L  siibspecies of 9. scrofu. In the circiimstanres I can only record tho 
facts antl state my belief t,hnt miirh more work is neressrwy (esperinlly much more 
collecting of materid from wilt1 swine) before we ~(111 explain the apparent anomaly of the 
yccurreiice of very different forms of Hnelmtopintra on wild and t,ame swine in Europe, 



Sr-s CRISTATA TVayner. (Iiidiaii Wild Boar.) 
iHurnzatopii%u.s a u i s  s u i s  (Liiin. j .  

SrTs VITTATUS Jhdler and  Schlegel. 

Four records, different srwrces, at Ic<l-i 
one of which appears to he from a wild liost. 

(Malayan Banded Pig.) 
*Hnmnufopin 11.0 s i t i s  atlwnticiux Neumann. One record. 

Family T A  YdSh'UIDAE. 
Subfamily Jayassuinae. 

Cienns TA YSssTr.  (T'eccaries.) 
T.4Y.4SSTr PECARI (Fisclier). (%%ite-lipped F%ccary.) 
t,tfacrogyrop?cs d i c o t y h  (&facajister). (Amb. Gyr.) Several reliabk 

records. 

TAYASST; TAJACU (Linn.). (Collared Peccary.) 
*t.Macrog?/ropus rlicotyZi.9 (Macalister) (synonym : ( J P  us).  Several rfwmls 

*i'I',:c'ciinc,c:cc.v j m d i ' i  B:Lt)cock nntt Ewing. ( A n . ,  FIno.) OIW reli;Lhle wcwrd. 
from wild host H, different sources. 

Infraortler Ancodonta. 

Stiperfamily A?;THltAC:OTH 1CRIOIT)RA. 
Fam i I y HIP POP0 Td 3 I DL4 E . 

mrhecl two s1Jecimen.s of tho common liippopotamns, Hippopota?n7is a m p h i b i ~ . ~  
Linn., without rcsnlt, and consider i t  very improbable t,h;tt this animal, almost hairless m t l  
spcncling u great part of its life in water, has any lice. Lice can tolerate aqnatic hahit,n in 
t~ well-clothed host or hairlessness in a terrestrial one, bllt the combination of the two fkctors 
is probably f'utal to them. Owiirrence o f  lice on the m w h  more trrrestrinl pigmy hippopi)ti~- 
miis, ( ' l r o ~ r o p i s  l ib~ri~rrsis  (Morton) m-oiiltl not he very surprising. 

Sii border JYL OPODA. 
Family C-4 X E L l l > d  E .  
Subfamily Carnelinoe. 

Genus LAMA. 
LAMA TIIJASACA (Linn.). 
*-/-Lepikmt,.o?z Or~viceps (Rudow). (Isc., Tric.) (syiion~ms : ntirlieninr- 

*tMio-othoracius pradongiceps (Neumann). (An., Hae.) Many records, 

*-l-.lZicrothomcizcs mnzzmi Werneek. 
*,~Z,icr.ot~iolaci?rs minor Werneck. 

(Cnanaco, Llama ancl Alpar:i.) 

lumae and inaequalernaculatus). 

from all three forms. 

Many records, from all three forms. 

Many records, from all tliree forms. 
Two recortls, i t  ])air from :It) alt)it(':t slid a 

ferrisle froin llama. 

Cieniis CAMELUS. 
CAXE1,TTS DROMEDARIUS Linn. (One-humped Camel.) 
*i,llicrothoracirr.c cam& (Liim.). One record in  1668, anot,lier (of al)irntlnnt 

Har,rnatopinu,r tuberculatzts (Burmeister). Four records from different' 
Certainly contamination in domestication hi t  louse perfiaps 

A single record of Hnematopin?ts s u i s  (Linn.) is almost certainly a case of mislabelIing. 

(~AMELUS BACTRIAN ITS I h n .  

miiterial) in 1934 ! 

sources. 
established. 

(Two-humped Camel .) 
Torrp (1908) givcs n record of M~erothorclcias crfvrePi from this host, but, appears to have 

misquoted Uervitk ( I844), who rrierrly seys " cllalneau ". 



1 I c s TI ACTS RII -x TJA K (z irn mcimaiin). ( A h 1 1  it j ak ,  h i . k  iiig h e r  ()I’ J i  I t igl cb 
“ Slieep.”) 

coln) sp. nnv. ?To. 3. Two records, one reliahlc 
*i,Volu.,/,oy,,,tf:u m/c~nt ;ur II.Y ‘ I ’hoi iq  )soil. (An., H xe. ) ‘l’wo rwoix 1s f‘rorii \ \  i I (  L 

IlOSt s. 

Snhfnmily Cervinae. 

Genus MECALOCE:KOS. 
~ ~ E c A L o c E R o s  GIGANTEITS (Bhimenbach). (ciant F i l l l o w - k x  or Trisli 

( I  920-1 936, p. 395) shtes  that he is jnclinetl t.o t.he view that. Solenopotes capiZlcctTts 
“ was originitlly a deer-infesting form which has transferred to cattle and that i t  will 
rventually be found iipon some (’ervid.” K o t  only do I share this view, but I suggest the 
probability that, if AS. ctrpdlat?ts is not eventually fonnd upon Alce ulces (the only existing 
European deer of whirh the Solenopotes remains unknown) it will he because its original 
host was IW. giganteits, now extinct but very common in parts of Europe as late as the Bronze 
,4ge. Use of the same rubbing-tree is a possible method for tr,msfer of this louse from clerr 
to domestic cattle. 

Genus DAMA. 
DAMA I I A M A  (l i t in.) .  (Fidlow Deer..) 

oba) t i6i t~l is  (Piityet.) (syiionyiii : p m c f 1 /  nz ) .  Several 
reliable iwordx. 

Ckniis Axrs. 
Siihgenus A x  i H. 

(Spotted Deer or Chital.) A x r s  AXIS (Erxlehen). 
jT.amrrli?i,ia (C‘cr?iieoln) , f o ~ f i c / t h  (Piaget). Several records, at least one 

froni ;I wilt1 Iiost. 

Siibgenus H y e l a p  11 11 N 

AXIS PURC‘ISI:~  (Zitiiinerrti~illll). (Hog-l)eer.) 
*&a7/~&/Lju (6’err:icoZa) Ji i / ; f icr tZa (Piaget ). One recortl froin a capt,ive, 
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Genus CERVPS. 
Suhgern1s t i t  11 s a .  

( ' t; R Y  1.s I- z I c 'o i ,o  R K c  1.1.. (Sam t )ar.) 
*tiuetnu/opitt  '1s h i / y ~ . s  Sciimann. -4 singlcx record (ot' t\\o i d e s  iitid foiir- 

teen females) whic.11 hadlj- needs confirniatiori h i t  is 1)rol)t~hly correct, tht. 
louse beiiig very nillike an!' other species of its geriiix. 

Snbgeiius R, 11 c e r v 11 8. 

('I'hamin or Eld's 1)cer.) 'EHVI:S Ei, i) i  Giithrie. 
1ir.oZa) ti/)iali.s (I'iagel j .  OII(* rw.ot.tl f i ~ , i i i  i t  c y ) f  ive, 

( loii I)t less ;I, i n  isdet erniin& 11 I. 

Snhgeniis S i k a. 
( ' E K ~ S  SIPPOX !l'ernminck. (Sika or ,Ja])anese Park 1)eer.) 

tSolenopotecs sp. iiear bttr ? ~ r i  (Pnhrenliolz). Oiie reco rd  uf niitiiy 
specirrieiis from :t captive. 

Subgemis C e r v 1 1  s 

( E : u r o ~ ) w i  lied h x r .  j ('ERYI'S ET,APJI 17s T i t i n .  
*-t I)armli~r~ Io (Mi of tdnt iPdr lo , r )  1orryir.o (Si txscl i j  (~y1~011yn : . x ; m ; L s ) .  

*iA'oleno;r,ote.~ / ) ~ r m e i s t ~ r i  (Pwh reiiliolzj. Six iwortls, several different 
Jlany rec.ortls fkom wilt1 hosts. 

sollrces. 

Erx1ei)en. (W:ti)iti.) 
*tL)nmnlinic~ (Khabdop~dilo~77) ccmi;ricanzr.s (Jellisoil). Many recwcls from 

This host should probably br regarded as a subspecies of elnphus. 
wild hosts. Yossihly a synonym of lomjcoruis.  

Subfamily Odocoleinae. 
Tribe O I I O C O L E I X I .  

Gems ODOCOTLECS. 
OoocorLETjs VIRGINIANITS (Boddaert). (White-tailed Deer.) 
*-fL)amalinia, (C'waicola) lipeuroidex (MBgnin) (synonyms : maxarnu, mexicawus, 

uirginianunj. Very many records, various sources, including hosts often 
referred to  a different species (cozresi). 

(*)tDamalinia (Cemicolaj parallskis (Osborn). Original record from 1117- 

identified deer believed to he zx?giniunzis. Two subseqnent records from 
uild hosts and one (Kellogg and Ferris, 1916 b, p. 59) from " red deer " in 
Michigan, which probably means this host. 

OI)OCOILEl!S 13 1;s Rafinesque. (J9nle-T)eer and Black-tailed 1 )eel..) 
o h )  ZipeiiroidP.s (Mbgnin). Three r e ~ ~ r d s  frurii wiltl 

Eleven records, at least six 

Four records, at  least two from wiltl hosts. 

11OStS. 

of them from wild host,s. 
*-fSolenopte,sfemisi (Fahrenholz). 

ODOCOILEC~ CHIRIQITENSI~ Allen. 

fUarnaZinin (Ckrvicolu) parallelus (Osborn). 

;ill the lice are known from hotti the r d e - d e e r  and the black-tail. 

(Panama. Whit,e-tailed Deer.) 
*,SoZenopote.s paname,/zsi.s (Ewing). One record of a few females froin 

U.S.N.M. skin 440845. Ferris considers t,liis t>he same as bi.rzipi1osci.s but 
1 tliiiik they shoirld t )v  kept sepmate, :it least. riiit.il t he rrialr of puanuww 
i a  discovered, 
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Genus MAZAMA. 
~ ~ Z A M A  AMERICANA (Ersleben). (Red Brocket.) 
*tDamalinia (Cervicola) albdmarginatn (Werneck). Foiir records, a t  least, 

two reliable. 
Solenopotes hinipiloms (Pahreiiholz). One record from a wild host. 

MAZAMA SIMPLICICORNIS (Illiger). (Grey Brocket .) 
TDamalinia (C.)  albimarginafa (Werneck). Two records, a t  least one 

reliable. 
(*? )fSoknopotes binipilosus (Fahrenholz). Three records, two from wild 

hosts ; original record from ' *  Mazama Hirsch (Reditcina spec.) " ; 
original record of coassiis (which Ferris considers a synonym) from 
'' Coasssts spec." 

MAZAMA SARTORII (Saussure). 

MAZAMA RONDONI Riberio. 
Uamalin>ia (C.) a1bimargin.ata (Werneck). 

'yDamaliiLia (C. )  alhimnrginatu (Werneck). 

Two records. 

Four records, at, least, two 
reliable. 

Sohnopotas 0iiiipiZus.w (Falirenliolz). One record, wild host. 

( ~ e n l l ~  B1,ASTOCERTTS. 

BLASTOCERUS BEZOARTICIJS (Linn.).  (Pampas Deer.) 
*I)amalinia (Ceruicolu) dorcelaphi (Werneck). One record, probably 

I consider 
reliable. 

Simpson places this species in Ozotoceras but admits to much misgiving. 
such changes should not be made on doubtful grounds. 

Tribe A L C I N I .  

Genus AWE. 
ALCE ALCES (Linn.). 
Olsen and Fenstermaclier (1942) summarize the resu1t.s of examinations for parasites of 

n large number of specimens of the European elk and its American subspecies, the moose 
(Alee ulces amcricanlccr). No lice have been recorded from either form, but many of the 
searches were primarily for internal parasites and i t  is most improbable that t,he apparent 
absence of lice is genuine. The elk is one of the two powible original hosts ot Solenopotca 
ca~rillatzts, now known only from domestic cattle. 

(Elk or Moose.) 

Tribe ft A N Q I F  E R I N  I. 

Genus RANGIVER. 
RANGIFER TARANDUS (Linn.). 
*tDamalinia (Rhabukpadilon) tarandi (Mjoberg). Four records, three 

*tSolen.opotrs tarnndi (Mjoberg). 

(Reindeer and Caribou.) 

different sources, two from each host-form. 
Two protiably reliable records. 

Tribe C A P R E  O L I  K I. 
Gerius (!APREOLUY. 

:APHEUI.IIS ( :APREoI.I~S ( J i n i i . ) .  ( h e  Deer.) 
tUu~wiaZi.rLir~ (( ' v r u i r d u )  rrlryrri ('1'asc.heiil)rrg). 

itnder t,he riiisclet,erminatioii fihialis Pinget. 
Many rccortls, almost. all 

Superfamily GIRAFFOIDEA. 
Family GIRAFFIDAE.  
Subfamily Palaeotraginae. 

Genus OKAPIA . 
OKAPTA JOHSSTONI (P. I,. Sclater). 

pRoc. ZOOL. SOC. LOND.-VOL. 119, 

(Okapi.) 
I have unsuccessfiilly dissolved t,lie hair of small port ions of ono wild skin. 

36 
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Su bfa mi 1 y Girafinoe. 

Siiyerfamily ROVOIDEA 
Family J W  C’Z/)Ak:.  
Stibfamily Bovinae. 

Tribe s T R  E PS 1 c E K O  1’ I T r .  
Genus STREPS ICEROS. 

Subgenus 8 t r e  I, s i c e r o s. 

STREPSICEROS STREPSICEROS (Pallas). ((4re:ttef’ K L I ~ ~ I . )  
fiu.rr~nZinia (f).), sp. nov. KO. 4. Onc ~ ~ r o l ~ l i t y  reliwhici rec~ml .  

u s  tawrotray% (:unimings. Onc r’t’(’lJl‘(l. 

l ,iwqnath//s sp, One reliiible record. 

Suhgeniis T r a g e 1 ;I 11 11 I I  s. 

STREFSICEROS ANGASTT (6r,1y). (T\TYalEl.) 
DamaZinia (D.), sp. nov. 
J,inognnth~i.r sp. 

Xo. B. One revord from a wild sliin 
Two records from wild skins. 

STREPSICEROS SCRIPTITS (Pallas). (Bush buck.) 
*SDamaZiniu (U.) nnnrctms Hopkins. 
*TLinognath us ,fracfus Ferris. 
SLinognuthiis lirnnotragi Cummings. 

STREPSICEROS SPEKII (P. L. Sclater). 
tDamaZinia (D.) annectens Hopkins. 
tLinogiaathua fractus Ferris. 

Many reliable records. 
Many relia.l)lr records. 

Many reliable records. 

(Situtunga.) 
One reliable record. 

Two reliable records. 
Three reliable records. *tLinognath I M  lirnnotragi Cummings. 

The bushbuck and situtnnga are often placed in different genera and Simspon retains 
Livinotragus as a snbgenns, but I believe them to be very closelyrelated and certainly not 
rven subgenerically distinct. The situtunga on Nkosi Island in Lake Victoria, on which 
there is little papyri’s-swamp, have reverted to B bushbuck mode of life and their hoofs hare 
become like those of bushbuck.’ Furthermore, a doe of a bushbuck-sitatunga cross, bred 
tit Entebbe, was mated with a situtunga ram, and on dissection after accidental death was 
found to be pregnant. This latter observation suggests the two forms being conspecific, 
since hybrids (unlike mongrels) arc iisiially sterile, hit2 thP differmves are rather too greLttl 
for this suggest,ion to be probable. 

Genus TAUROTRAGITS. 
Subgenus T a u  r o t r a g  i i  s. 

TAUROTRAGUS ORYX (Pallas). (Eland.) 
*tDamaEinia (D.) hopkiwi Bedford. 
*tHamatopinus taiirotragi Cummings. 
*tLirmyriai’hus tuurotrugun Bedford. 

One reliable record. 

Five records from a i lt l  hosts. 
Five records, some from wild Iiosts. 

‘rAUROTRACIJS 1)ERBIASUS (Gray). (Giant Eland.) 
Linoynathus, sp. nov. near taurotragic.u. A long series from a captiw i n  

Khartoum zoo, 
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Tribe B O V I N I .  
Genus BUBALUS. 

BIJBALIJS BITBALIS (Linn.). (Indian Buffalo.) 
*-tHaernatopinus tiiberciilatm (Burmeister). Numeroiis records. It seems 

nearly certain that H .  bzifali-eiiropaei (Latreille) is an earlier name for 
this species. 

A single record of Haemutopinus s. sziis is probably an instance of mislabelling, but the 
habit of both huffalos and pigs of nsing mid-wallows makes natiirnl straggling a possible 
explanation. 

Genus Bos. 
Subgenus B o s. 

Bos TAURUS Linn. (Domestic Ox.) 
*tl)amalinia (Bovicola) hovis (Linn.) (s.ynonyms : sca1ari.s and tairri). 

*?Haemutopinus eurysternus Nitzsch . Abundant,. 
*tI,inognathus iiituli (Linn.) (synonyms : ox~jrrli ynchirn and ten;irirostrin). 

*tSobnopotes c q d l a t i t s  Enderlein. Many records. Doubtless once a 

Ros INDICUS Linn. 

Very 
many records. 

Very many records. 

deer-parasite (see 1). 523) ,  but now definit,ely established. 

(Zebu or Humped C‘at’t’le.) 
Hneniatopin.trs ~ ~ r r y s t e r n i i ~  Nitzsch. Two apparently reliable records. 

Piaget described Huenialopinrts peiiicilkatus from this host,, but the record is due to 
contamination in Rotterdam zoo. lq’erris (1920-1935, p. 428) considers the name n synonym 
of Huernntopiriita sitis, but Ewirig (1934 b )  Rt,ntes that Piaget’s descript,ion and figure represent 
a form of Haemcrtopin.?ts ktberc.trlut7ts. Possibly t,he specimens seen by Ferris were not the 
types. 

Fahrenholz’s two supposed spwios, Hrte,,tntopi?aus qiiudripertusirs (from Ros, sp.) nntl 
H .  pnrviprocrirs~rs (assumed to he from Bos, six) are the sexes of one species which Ferris 
finds inseparable from H .  eur~~stertuts .  As they are from Africa the host must have been 
either Bos indicrrs or Bos tairrus, protmbly the former. 

Subgenus P o B p l ~ a g u s .  
Bos GRUNNIENS Liiui. (Yak.) 

cont,amination in a zoo. 
from H .  trrhe~crilntris. 

*Haematopl:nua pzindat r r s  Rutlow. A single record, probably due to 
Ferris SILW the types and found them inseparable 

Genus SYNCERUS. 

SYNCERUS CAFFER (Sparman). (African Buffalo.) 
*tHaematopiniin hiifali (De Geer) (synonyms : hirfali-cap~n.~is, neiimrinxi 

and phth ir iopis ) .  Numerous reliable records. 

a mud-wallow, more probably mislabelling or ront,aminnt ion. 
from n captive is certainly due to contamination. 

A single record of Hoenmfopinus phacochorri is possibly cliio to natiirnl straggling 7:iu 
A record of H .  f t t b ~ ) . ~ r t / d t r ~  

Genus BISON. 
BISON BISON (Linn.). (American Bison or ‘ ’ BufCnlo.”) 
A single record of Hueiiiutopinus tiibercirlutits is probably n case of contamination in a 

Cameron (1923) records examination of 250 individuals without any lice being found, zoo. 
hut this is by no meam conclusive since only the searching technique was employed. 

BISON BONASUS (Linn.). (European Bison or Wisent .) 
*DamaZinia (Boaicola) sederimdr.rr.rr,brii (Eichlrr). One almost, certainly 

reliable record. 
35* 
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Subfamily Cephalophinae. 
Tribe C E P H  A L o P H  I N I. 

Genus CEPHALOPHUS. 

CEPHALOPHUS SYLVICULTOR (Afzelins). (Yellow-backed Duiker.) 
Linognathz~, sp. nov. A few females from a wild skin (C.M.M. No. 657 A: 

3422). 

CEPHALOPHUS SATALENSIS A. Smith. (South African Red Duiker.) 
One record of many specimens, apparently 

This louse has no proper type-host, the original 
It seems certain that the host, was a 

Linognath;us gazella Mjoberg. 
from a wild host. 
record being '' von einer Gazelle." 
duiker and not. a gazelle. 

CEPHALOPHUS NIORIFRONS Gray. (Black-fronted Duiker.) 
*~Da'malinia (Tricholipeurus) Iwtdrickri Hopkins. 
*tLinognath.us ungziZaf.us (Piaget ) (nynonyai : ung.uZatu.v). 

CEPHALOPHUS HAHVEYI Thomas. 
Linoynath.u.9 sp. near yaze12a. 

CEPHALOPHUS ADERSJ Thomas. 
*tDamalinia (Trich.olipeurua) pakmhami (Werneck). 

tLimgnathws ~ p .  near gazellu. 

Two reliable records. 
Two records, one 

of them reliable. 

(Harvey's KRd Ouiker.) 
One record of three males and two females 

from a wild skill. 

(Zanzibar Red Duiker.) 
One r*elia.blr record 

One reliable record. 

Genus PHILANTOMBA. 

PHILANTOMBA MAXWELLI (Hamilbon-Smith). (Maxwell's h i k e r . )  
*Linognath:tt~ hrr.8icap.u (Piaget). One record, no details. 

PHILANTOMBA CAERULEA (Hanliltoil-Smith). (Blue Duiker.) 
*Uamlinia (Tricholi~rurtr.s) hedfordi (Hill). One record from a wild host. 
tDamalinia (Tricholipertrtr,u) pakenharni (Werneck) Il'unieroiis records 

tLinognathus guzpl la  Mjiiherg. 
from wild hosts. 

Many records from wild host 8. 

Genus SYJ~VICAPRA. 

SYLVICAPRA CRIMMI (Linn.). (Common or Brown Duiker.) 
*Damalinia (7'richoZipstwu.v) /er0?1.~'1' (Bedford). Two rtwwtlt; froin wild 

tDmnalir~iu (7'richoZipv u i . i ( . s )  pakrnhami (W'erncck). Several records fioni 

tLinognathz~8 gazella Mj6k)erg. 

hosts. 

wild houts. 
Mmy records from wild hosts. 

Subfaiiiily Hippotraginae. 

Genus KOBUS. 

Tribe 1C. E u u N c I N I. 

KOBUS ELLIPSIPRYMNUS (Ogilby). (Waterbuck.) 
*tDama.linia (Bovicota) hdli (Bedford). 

K .  ellipaipymnzis and K. ckfauuu (Riippell) arc' iixuelly considered distinct species. but 
their ranges are pure% geographical ant1 in Kenyn, wdiere they meet, they interbreed Bnct 
form intenqediatt. herd#: 

Many reliable records. 

Tht. Jc)we orriirs on lmth fonna, 
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l ) A m i , i s c  1:s KOKHLL: i T M  (Ogil hy). 
*-jJhrrtulisiia ( / I . )  ba.ci Hopkins. 

Liwynuthi is  d n . ~ r i u l i . c c i i ~  ssp. 

(Topi, Korrigu rn or  'rixng.) 
'rhree records, at least one rclixtdc. 

Tliree males from one wild skill. 

Genus ALCELAPHUS. 
ALCP;J,.\PHT:Y HrsEL.iPFi 11s (Pallas). 
*i /hrnrr l in ia  (/ZoficoZa) ~ h o i  k!yi (Hopkiiisj. 

A\ll(m places t h  colcii and lelzuel groups as forms of one species, lint as this is riot  i i i i i -  
1-crsally accepted i t  may be 21s well to ment.ion that a11 t.he records are from i~ Eelzud f'orlrl. 

=\LC~.:I,..\ PHI'S v.\ .II\I-\ (C. f 'iivicr.), 
Tlic origirml record of Liwyuatluus u t c f e ~ ~ ~ t u t . ~ ~ . ~  (Piaget) was from " Sntilope, sp." i n  

stiites that the types are labelled as bring from Anfdope C U U J I ! O .  
iiiseprablc t'rom t i b id i s ,  i n  which CILSC the record must bc due. 

(Bubal Hartebeest or Kongoiii.) 
Severill rclialilc i ~ ~ : o r t l s .  

(Cape Hartebeest .) 

l<otterdam zoo, h i t  Fe 
Ferris voiisi&.rs ct ir te171z 
t o  either minld~clling or coritamination. 

A~LC!MAPHI:S LlCH EISI (Peters). (Lichenstein's H:trtel.)cest). 
One wild skin exaniii the dissolving technique but no lice fomid. 

Genus CONEOCHAETEY. 
COSXOCHBETES (:SOU (Zirriniermann). (Black Wildebeest or White-tailcd 

*'i-l)cxw I /  I i 1 2  i t r  ( l 'o ricola ) h (i o ~ i  (Ciunimings). Three records, diRerent 

One record of t MW females, appareritlj. froin it  

Gilll.) 

soiii~es. 

wilt1 host). 
*Liizog)iath I I S  ytacc Uetlfortl. 

Genus GORGOK. 
C ~ R G O X  TAUXISTY (Burchell). 
*l-l)ainalinia (U.)  th i ler i  Bedford. 

*tlhzognat/ms gorgonu.7 Bedford (synonym : ferrisi Bedford). 

(Blue Wildebeest or Brindled GULL) 

Two females from a wild skin. 
Two records, different sources. 

Hamrzatopincts sp. near taurotrayi. 
Threc records, 

One record of two pairs, app~reritly 
different soirces. 

from a wild host. 
*Linognathus IioZogastms Werneck. 

*tLinognat/ius spicatirs Ferris. Two records, different sources. 
The occiirrence of three species of' one louse-genus on one host-species is unusual and 

needs confirmiltion, but several parallel cases are well-established. 

Subfamily Antilopinae. 
Tribe TU' E o T R A G I  K I. 

Genus OREOTRAGUS. 
ORICOTRA(:US (Zimmermann). (Klipspringer .) 

* t D t c w i a l i n k  coianectms Hopkins. 
A single record of Linogizathws ovifownis (Rudow) is probably due to contaminittion. 

Genus OUREBIA. 

Two reliable rceords. 

O ~ J K E B I A  OVILEBI (Zirnrnermann). (Common Orihi.) 
*tlhmaZinin (Tricholipeurma) owrebiae Hopkiiis. Numeroris rccords from 

wild hosts. 
Linognathua sp. near gazdla. Several reliable records. 

Geiius RAPH 1 CERGS. 

J ~ , A P ~ I I C E K . U S  CAm%sTK.is (Thuiiberg). (Curnmori Stc.iiil)ok.) 
*-fDumalinia (TrickoEiypeu~rws) Eineafa (Bedford). 

A record of D. bedfordi is almost certainly due to mislabelling. 

Three recortks, wild Iiost s 
-i-l;inogn~uthrs sp. near gadla.  One reliable recortl. 
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RAPHICERUS SHARPEI Thomas. (@have's Steinbok.) 
tDamaliniu (T.)  lineata (Bedford). Very large numbers from one wild 

skin. 
Genus NEOTRAGUS. 

*L)amalinia (Z'richolipeurus) clayi (Werneck). 
NEOTRAUUS PYUMAEUY (Linn.). (Royal Antelope.) 

Two records, one apparently 
from a wild host. 

Genus RHY NCHOTRAGUS. 

EHY N c ~ o m ~ c :  US KIRKII (Gimther). 
*fDamali/aia. ( Tricholipeurus) victoriae Hopkins. 

t L  inognathus sp., probably new. 
The chief charactcr used for the separatim of R. kirkii and R. guentheri intergrades 

(Kirk's Long-snouted Dik-dik.) 
Five reliable records. 

Several reliable records. 

coinplctely. Both lice occur on both forms. 

Tribe A N T  I L o PI  N I. 

Genus ANTILOPE. 
AXWLWE CEitvIcAPRA Linn. (Blackbuck.) 
*tDamaliniw (Tricholipeuriis) balanica (Wenieck). Three records, t v  o 

*tLinognathu$ cervimprae (Lucas). 
*fLinoynathus pithodm Cummings. 

AEPYCEROS MELAMPUS (Lichtenstein). (Mpala.) 
*tBamalinia (Tricholipeurus) elongata (Bedford). 

different sources. 
Two records, different sources. 
Four records, three different sourceb. 

Genus AEPYCEROS. 

Several reliable records. 
*DamaZinia (T.) aepycerox (Bedford). 
*tLinognathus aepycerus Bedford. 

One record, wild host. 
Four records from wild hosts. 

There is some doubt about the host of D. uepyceros. Bedford first stated it was Aepgce? 0s 
vielampus, but on discovermg U .  rlongata he considered that the host of D. aepyceros must 
have been A. petersi; the latter, however, is only a subspecies of A. rnelampus. The 
occurrence of two species of Damalinia on one host-species is uncommon, but cf. C'uprci 
hircws and Odocoileus hemionus. 

Genus LITOCRANIUS. 
LLTOCRANIUS WALLMU (Brooke). (Gerenuk.) 

Bumalinia (Tricholipeurus), sp. nov. 
Linognathus sp. 

No. 6 .  One female from a wild skin. 
A short series from the same skin. 

Genus GAZELLA. 
BAZ~;I,I,A AItAUlCA Lichtenstein. (Arabian Gazelle.) 

*Dumaliniu ( T r i c h o l i p , ~ ~ ~ )  loilgiceps (Rudow). One record, probitbly 

A record of D. appendiculata from a captive in London zoo is probably due to contamina- 
from a captive. 

tion. 

GAZELLA imRcAs (Linn.). (Dorcas Gazelle.) 
*tDnmalinia (Tricholipeuruts) cornuta (Gervais). Three records frorii 

One record from a cq't  ivc, priibtibly 
captives, different sources. 

misdeterminat ion. 
Linognathus ntmopsis (Burmeister). 

(AAZ~;LI,A SUBUUTTUROSA Buldenstadt . 
*tDam,alinia (Tricholipeurus) appendiculata (Piaget). Scvcr;d i~cc~irds, 

One record froni it capt i w .  

(Persian Gazelle.) 

different sources. 

Ferris considers this inseparable from tibialis. 
*Linognath us tihiahis uppendicwZatu=s (Piaget). 



GAZBLLA (:RAKTT Brooke. (Grant’s Gazelle), 
*il)arMdi,)l ia (‘I’,.ic//olipc:ur,t,s) s/,i.rtifrr Hopkiiw. Alait~~ rcliaI)le I 

-f[,i7aoy)irtth /IS sp. near tihiuhi.~. X:LIIJ~ relialde recorctc;. 

(GAZELLA I)AJIA (I’allns). (Saiiger, 1)a1na, Mliorr or Acldra CA~zelle.) 
I’iayet (1 880, 11. 646) describcd Lir~oputhus tibiulis from specimens obtainwl from 

I ‘  Antilope mrtoii ” in 1Cottertlam m o .  There is cqqmrently no antelope wit,h this specific- 
01‘ s1OJspec:itic ir&rne aiitl I s u y g c 4  the jirobabdity thiil. the animal ma,y haw been i l n t i l v p  
inhorr, now known as Gc~zeZZc dawu  mhow (Bennett’). 

Ii~~etri.~.?) p w k ~ i i  ( Hopkins). 
Betlford. 
)v. near tihiu1i.s. 

Five reliablt: I 

l’hrec records from wild hosts. 
Scveral records from wild hosts. 

(~er i i i s  A x  TI  I N  ~ C A S  

I I)OM;AS M A K S  r i 1’1 A L ~ S  (%irnmwrn;ttui). (Hpririg t ~ i k . )  

( ~ ~ ~ ~ / / / J ~ / ~ ~ / ~ I ~ ~ / / . s )  wt i / id(rrms ( Bdforr l ) .  ‘I!lirw rewirtls, cliffrrwif 
sollrces. 

i Frvis. One tword. 
c.uc:horp. Wa,terstort. Stwm I reri)rds lrorn riiKerc.lr1 

para I)le from t i h i d i . 5 .  

Siihfamily Coprime. 
Tribe S A  I U J  s I .  

Genus SAIUA 
SALGA TATARICA (Linn.). (8;liga. Antelope.) 

fkmuliniu. (2’iicholipwrir.s) c:owrirfa (Uerwiis). One record froni a (:apt ive, 
doubt’less a niisdeterminatiori. 

Tri tw .l<, I I  1’ I (! A I’ FL I x I .  

(hnllS h’ A EMORHE U l i S  

KAEMORHEDCS WRAL (Hardwickc). (Grey G o d . )  
(?*)DumuZin,iu (Bovicolu) dimorph,u (Bedford). Two records from ” wild 

It seems most improbable, from the clistinctivc characl ers of L)oritul&iu dhiorph,u, that 
Serow and grey g o d  occur in the Hangchow neighbourhood, and 

goat ”, Hmgchow, China. 

the host WLS a true goat. 
1 suggest the probability that the host was the latter species. 

Genus CAPRICORNIS. 
CAPRICORN18 SUMATRAENSlS (Bechstein). (&row.) 

*Damalinia (Bovicola) thompsoni (Bedford). One record, apparently from 
a wild host. 

Genus RUPICAPRA. 
BUPICAPRA RUPICAPRA (Linn.). (Chamois.) 
*TDamulinia (BovicoEa) alpina (Kkler) (synonym : r trpicuyrae) . Threc 

Two records, 
Ferris considered this a synonym of sknopsis but had 

records, different sources, one in great numbers. 

different sources. 
not seen males. 

*Linngnuthus schistopygus (Nitzsch) (synonym : rzipicuprue). 

h single record (without details) of’ DusiruZiniu (23.) cuprue from this host may be due to  
eontamination or to misdetenninatioii of D .  uZpirtu. 



Tribe C A P H I N T .  
(4 eiiiis H  EM^ TIZA ( 4  1 s . 

H ~ ; . \ I I T I M ~ L S  J K M L  IICUS (Hamiltoil-Snlit,h). ('l'dir.) 

*Ih[widi,ni(t (Hocicok~) /rw/itragi (Cummings). 01ic i . t ~ ~ ) r . t l  of' I :I I h a l e s  
from a t~i])t iw. 

( ;"I 11 IS ( '.-I I' I<.\ . 

*l,irroy//rr/h / I .Y  .sfwo/rsis ,for:fic~(Zct.s (Rude\\.). O i i t h  ~~ecoixl. .L.'c-r 
( 'AIW.\ IUES Iiiiii. ( l<uroi)eaii Ibex.) 

this iiise11aral)le from .sk/ro/,.ui.s. 

a )  cupr'ue (Cur l t )  (s>m)ii>ws : ~ ~ / I I U ~ ; I U / I ~  c / i 7 m i . .  

(Ilocicdu) /i?vihafn (Gwvais) (syiioiiJ.itis : ,,r,cricr!/ir.scr/i.ic.ri.\.;.u. 

d / / s ) .  vet.>- IllH11J' I~CC~Ol~ClS.  

wri~jor,  . w C / I t / f ' / J w / ~ i  and 7 r ~ r t t ~ c k i ) .  V'erj. man>- 1 

*-i-llolit km I' f i1co.u e m  P.S ( K i ~ t l o ~ v )  (syiioii>-nis : 

* -1 I, i.il o p  d,// .s 0 I i f b r ~ i  i . ~  ( Ritdo\v) 
* -1 I, i I I  of/ II o / h  I (  .s . S / P  ) /  D/IS i . ~  ( H i i  r m ei 

Si~liiiriiiru~r's 7'rickorlcctes L t r o r l ~ r . s  MXS tlc t a l l  { O  l l > l \ t '  ~ ~ l ~ ~ I l ~ ~ ~ J ~ ~ ~ ~ ~ 1 ~ ~ ~ ~  

trorn sevclal go;Lts in Cpper Bavmia, h i t  1 (lo not helicvv it to  tw i~ goat-ptrasitt.. It 
i i  ppears to hc either i~ tricholipeiiroid D u ~ i d i ~ b i u  or a member of thc strbgenlls Oervicolo. 

D u ~ ~ ) n ! i m k  cupprrte appears to hv 
iiormrtlly confined to ~~ommo11 goats iiiid to htl found on .Angora goats (0. I/iprc7t.s u / a y o r e ~ s i s  
Sliaw) only when these hare been i i i  contact mitli the (:o1nn~o11 form ; the same app1ic.s 
inversely to U .  li,/rbuttr (tlescrihetl from the Abgora form), whilc Holaknrtikos crussipes is 
only known from Angora goztts. These f'twts could be explained either by a polyphyletic 
origin of our tame goats (the common antl Angora forms having separate wild ancestors) or 
by t,he tliKerenoe in coat-testiirc having favoured thc suri.ival on each 
membors of a multiple infest;tt,ion, bnt mammalogists whom I have 
i ndined lo ac:cept the former suggestion. A similar phenomenon occurs 
t>wo species of  L i ~ ~ o g n i i t h ~ t . ~  : the only specties recorded in Enrope is L. sten 
species I have encountered on native goats in Kenya antl Uganda is L. 
itnd Ihiiie. which I t,hereforc! assume to be it synonym of L. owijom,zis (Jhdow), which ww 
t1esc:rihetl frommaterial obtained from a West African goat. I have not been able to discover 
whether common and Angora goats have different species of Liirognuthzt.~. " Merino " 
yoiit (Kellogg and Nakayama, 1915) is an obvious slip for Angora goat. 

The " Boirc d'Egypte ", in a zoo, from which Gervais described Li i?oy t tdbi in  .~c~cccrl~~.s,  
Iias been mistranslated as " C'apra uegyptimu ", but t,here is not  t h c  slightrst, warrant for 
itssitming t,lie host to have been R goat, and the host of suecwtus will ulwtays remain unknown 
iinless the types arc still in existence. 

The tiistrihiition of' thr: got&-p:t.rasitcs is 3-ery peculiar. 

Genus AMMoTRaous. 

AMMOTRAGUS LEWIA (Pallas). 
*tDumaZi.nia ( WPmeckieZZa) rceglecta KBler. Three records, differelit sources. 
A single record of I) .  0th from a captive specimen of this host may have been a zoo- 

(Barbary Sheep, Arui or Udad.) 

contamination or perhaps a misidentification of' D. neglecto. 

Genus OVIS. 
OVIS MUSIMON Linn. (Monflon.) 

Bamalinia (Bowicola) owis (Schraik) Y'wo records, ktt least oiie fioni ;i 

captive. 

Ovrs A R ~ E S  Linii. (Ihmestic Sheep.) 
*fI,nrnalinia (Rovicola) owis (Schrank) (syrioiiym : ~ S ~ l / / ~ ~ e r o c ~ ~ ~ J / / ~ L ~ / ~ . S ~ .  i l hu i i -  

tXant.. 

I~oubtless secoiidary but possibly est ablislied. 
JIGS  kudo^). TWO I ~ C O ~ X ~ S .  OIIC o f i ~  IICitVJ' iiitc~st;itioii. 



.Jordi~n (1042, 1). 27) wrote, with special ieferencc to fleas, " the ] ) i ~ r c + h i t e ~  

d i ~ p t ( ~ i  to a host are a part of the host and, as a rule, being more cunservativc 
iii their morphology than their host, ma> somctimes he a better guide to the 
study of the ancestral histor?, of the host than fiir or feathers." This statcmriit 
iil)])lies still more strongly to tlie case of the lice I)ec*ause of the extreniclJ- 
specific- natiire of their Iiost-associations and the great rarity of anomalies in 
these associations. In my opinion (and I know of no rnoderii writer on licc 
who opposes this view) tlie facts set out on pages 41!)-423 admit of onlj- one 
cxplanation . that ,  in the vast majority of instances, lice we1.e present on t!w 
original ancestors of the group" of mammals and birds on which we find them 
today, and that the lice have diverged as their hosts have diverged, thoiigh 
iisually more slowly. 1 have pointed out elsewhere (Hopkins, I942 a ) ,  as hibve 
iiii~ny other authors before me (see Metcalf, lSdY) ,  the value of this relative 
slowness of the evohition of the parasites in enabling lJS to draw usefiil cleduc- 
lions as to the relationships and phylogeny of their hosts. 

The existence of secondary absence entails the me of very great caution in 
mtking phylogenetic dednctions from the clistrihutiori of Iicc, becalm we dare 
imt argue much from the fact that the lice oeenrring on the hosts under consider- 
ation may not be c+~sely related. Kor niust we forget the occasional cases of 
wcondary infestation, in spite of their great rarity, and we niust cease buikiiiig 
theories 011 records which are doubtful or even certainly erroneous. Notwith- 
standing these difficulties, however, much useful information about host-relation- 
ships may be ttectucetl froni the lice . tlie oucu~~ei icc '  of very closely related lice 
oil two hosts is an excellent, tliougli iiot nifrtllil)le, indication that the hosts are 



(1). G e s  ERAI,. 

The class hlaninialia is apliarently desceiitletl f i ~ ~ i i i  tlie t ( , ~ i ( l ( ; ~ i ~ i i i , i t i i i  i q ) t  i1c.s. 
which lived during the later part of the Triassic l)eriotl i t i i t l  \vhic.li \ v ( ~ i x ~  t I iv i i i -  
selves derived from the  Banriamorpha of the earlier part of the 1'rimsic. ' l ' l i ( b  

most ancient known rnamnialiaii fossils are from the 1jq)er Triassic aiit l  aix, 
regarded by Simpson as not to be placedwitli confidence in a i i ~ ,  sul)class. 7'lioii. 
only importance to our present theme is that they prove that n1iiI~iliiitIs i v c i ~ *  
in existence during the period. Similarly, tlie ~lnltit~lberc!ulat:~ (kiiowii fi.oiii 
tlie Jurassic period and possibly earlier but' now wholly extinct) iir" of l i f t  I ( %  
interest to  us because they .+ probably represent oiie 01' ntor'e liiies derivc.tl fixmi 

tlie Reptilia independently of other known mammals, b u t  iievertlicless (lwi\ml 
froin the same limited reptilian stock " (Simpsoii, 1). 169) aiid I)ecms(> tlrcy do  
not seem to  have given rise to any of the extant, groups of mamnials. Tlic 
Pantotheria, on the other hand, whose most a,iicieiit lmown rcm;bins ilre fiuiir 
Jurassic strata, are believed to  be very close to the comnion stock n-liicli g ;~ve  
rise to modern marsupials and placentals. 

All living mammals fall into t,he two sul)classes I'rototlieria and Tliwia, 01' 
which t'he former contains the Monotremata or egg-laying mammals aritl t Iic 
latter the Metatheria or marsupials and tlie Eutheris or placentals. 'I'Jrc 
Moriotremata are of very obscure origin ; t,hcy mtLy have ~' cvolved inclq)(>ti- 
dently . . . from a very early period of mammalian history, perhaps eveii fi.oiii 
the reptilian ancestry " (Simpson, 1). 168) or t'liey may be derived from vcv.y 
early marsupials. 

The marsupials and placeritals are appirently both derived fwni t l w  l ' w i i -  
totheria and are not far apart, either in (irigiti or iii time of :ilq)ear.aiic:c.. i ] I ( ,  

marsupials and first placentals seeming to ]lave diverged froni oiie anotller earl>, 
in the Creta,ceaus period, while a'r)out, the middle of thc smie pe ikd  tlie tirst 
placentals split u ] )  into tlic nittiii hiittIies n-liich Iiitur. ix-tlivitle(1 to fortir t lie 
modern orders of nianiiiiiils:. Early iii thc f'ollowiiig 1)eriod (tlie Eoceiie) t'lte 



pinceiitals were alread)~ dominitiit inid ail the l ? h r g w  orders of living pbc:ental 
alreitdy extant : the smaller o r t k i x  M' cIoiil)tlc*ss also iii 

11 R few are ?lot known a s  fossils fionJ tlrc. b; 
tlctitils will I)e meiitionetl iilitier the 1ic.atlings of the riiriotls o~c1e1.s. 

( 2 ) .  ? r l C  )S( ) T K  E l l  .%I.\ 
l'i~ii(~ti(*itllj~ iiotliiitg is kiiown iis to t l ic origiii (JI '  t l i ( .  ~ l ~ ~ i ~ o t ~ ~ ( ~ ~ ~ i i i t i i ,  all t t i ( '  

fossils rcferat)lr 1ritJi (xsrtiaiiLtj, t o  tliis siit)c,lirss liciii,g of c l i i i t t x  r ( v , ( s i i l  ( h a t ( *  
(l'leistoc*enc). 111 vicu, of oiir lac]< of kito\vletlyc~ i t s  to tlic origiii of' tlie ~ I I ~ J ~ I , O -  

iiitl :is to n+ictlicr the!- are loiisc,-infi.stetl, tliv giniq) wiil iiot t i ( \  tliscwsstvl 
furtliei.. 

( 3 ) .  JIARSCYJ.~LIA 
H c * r c . .  i t p t i i i ,  our kito\\\-lc!tlgc~ i s  r i t t l i w  ~ i i c a g i ~ ,  I)llt 1 1 1 i i i ~ ~ 1 ) i : t I  i . ( s r r r i t i i r s  ~ L I Y -  

1i)iiiid j i i  the [ ~ l i ] ~ ! r  (!rr~titocoiis, i~ird tluiiiig the I ~ h c ~ i i t ~  ;tiicl Oligowi.(h j)(:rii~tls 
riiost of the ~riiirsul)ials werv: i i l r c d ? -  refrral)lc. to  existing families. So rtmi~i~rs 
definitely rrfera1,le t o  t lie 3larsiq )ia I ia arc. knou-i i from forniiat ioiw earl iw t Iiitii 
t I i c  ('retacwris, mtl it Iryy ii I'OSC~ f r o ~ t l  tlr c P i i  lit ot I wi:i 
early i i i  that 1)criotl. s tllitt 11i i11~i11) i i i l~  niiij' I I ~ I V C B  ~ I I T ~ V W I  
ji I A l i s t  ra lia during tii 

seeni i i t  first sigtii ttlitt oiir kiio\vl(vlgc. 
of t l r c b  lousc-faiina of the ti~arsii~)iiiIs is rather goc1tl. 1)iit ii(*tiiiillj. this is licit tht: 
(~;L,SC.  IT'c kiiou- vcr>- littlc, about the foi~iis foiiiitl 011 Anie~ic i~ i i  ~ ~ i ~ t r s ~ ~ ~ ~ i i ~ l s ~  
; i i d  (as pointed out by Werneck and 'L'honqwil.) iL very Iiigh ~~rop(irtion of tlw 
k1io\ix rnilteriiil froni Aiistraliiiii foi-ms l i w  k e i ~  co1lt:etetl ~ W I ~ I  i i i~i~~ials  in 
c:rptivit?* iintl tlicrdol,e ex l~~sc t l  to coiitamiimtion, so t lint eoiitir~rnation of most 
of the records is much needed. :Fiirthermore, Weriieck (1911 u ,  1). 54) has 
pt~inted ont that nnder the name Hete:,~odo.r/ts lon!/ifccr:str.s (Piayet) are cmnprisecl 
it numher of species which lie considers siioulcl not be nariied until more reliable 
iiii~teri;~l is available. 

iZt the same time. the iist is sufficient to give u s  a fkirly clear picturc: of the 
~OllSe-f~,tUJl~ of the groiip as ;I u-hole. s o  siteking lice iLre kilowii fronr t>lic 
J I I : I ~ . S ~ I ~ ) ~ ~ ~ I S  and theii. Nalloyliaga all belong to  t'lie more jirimit'ivc su t)ortier, 
hi hlyceri~. The dist>ributioJi on niarsul)ials of the latter groiq) of lice is 
pc~uliar and interesting, the Boopidae occurring only on Australian marsiipiak, 
whereas the Trimenoponidae occur 011 South American marsupials and also on 
certain South Anierican rodents. To the statement just made there is one 
curious exception : Hsteroodox.cts .+,iniger (Enderlein), very closely related t o  the 
kangaroo-parasite N. lort,gitulaus (Piaget) (with which it was long confused), 
has at sonie time transferred to the dog (perhaps tshrougJi the intervention of' 
t,he dingo), and has been carried to many parts of the world with its new host ; 
that the transfer is no affair of recent date is indicated by t'lie fact that tjhe 
parasit,e has beconte specifically distinct. The very ancient nature of the 
occurrence of Boopidae on the Australian niarsupials is 3)rovetl by the fact that 
they have differentiated into scveii genera, comprised in two siibfamilies. 

The case of the Trimerioponinae* is puzzling a.nd of such importance t,hat 
it must be considered at some length. Since it  seems improbable (though not 
impossible) that  the infestation of Marsupialia and Rodentia by this subfamily 
dates back to  a common ancestor of these two host-groups, i t  must be assumed 
that the infestation of one of the groups is secondary. Ewing (1929, p. 94) 
boldly puts forward as fact the assumption that the American marsupials 
derived their Trimenoponinae from rodents, but 1 am in no way inclined to 
accept this view without conclusive proof, and in my opinion such proof is 

* This group has usually been regarded a.3 ~1 family bnt Werneck (1948) does not consider 
i t  deserving of' this rank. I have 110 particular views on this point, but the three genera 
referred to the group are apparently more closely related to each other than to  other 
Amblycera and I am calling them the Trimenoponinae merely to have a group-name for them 

From tlie list 011 1)ag 
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altogether wanting. The two tests which we can apply are the sporadic or 
general occurrence of the parasites on the orders concerned and the relationships 
of the parasites themselves. 

Of the three known genera of the Trimenoponinae, Cumminpia occurs on all 
three genera of South American marsupials from which any records are available 
(Dr. Werneck tells me that the larger species apparently have no lice and that 
lice are very rare on the small species). Trimenopon has a distinctly sporadic 
distribution : it occurs on the rodent families Chinchillidae and Caviidae, but 
(in the latter case, a t  least) apparently only on a very small proportion of the 
species, though on these there is no doubt that it is established *. It is certainly 
not significant that Werneck ( I  936b, p. 477) records finding Trimmopon hispidum 
in large numbers on a marsupial, i lf~tachir?rs opo.s.wm, because this louse was in 
company with other guineapig parasites and the host was a captive. The 
remaining genus, Harrisonia, is monotypical and was described from three single 
specimens collected from museum-skins of two genera (Hoplomys and Proechimys) 
of ecliimyid rodents ; Werneck (1936 h,  p. 4x8) obt,nined three adults and a nymph 
from a museum-skin of a marmoset and correctly regarded the ocacurrence as 
being due to contamination, nnd it is now practically c.ertain that members of 
the genus ProPchimys are the true hosts of Harrimnia, for Mr. O’Mahony has 
obtained several more specimens from dry skins of this genus of rodents ( H  opkins, 
1948, 1). 100). 

(hming to the relationslii1)s of the Trimenoponinae with other families of 
lice, it may hc stated at  once that they show no evidence of any very close 
relationship with the only other group of Amblycera (the fanlily Gyropidae) 
found on rodents, although this fitmily is also confined to South America and 
reaches its greatest development on the rodent families Caviiclae and Echiniydae 
together with other rather calosely related families of rodents. But :ire the 
Trimenoponinae related to the Boopidae ? Harrison (1925, 1). 124) thought 
these groups to he both very isolated among the Amhlycera. He did not 
explicitly state that  he considered them to  be related, but placed them next to 
one another in his list and noted that they have in common the possession of R 
posterior commissure in the tracheal system, a feature which he did not find in 
i ~ n y  other Mallophagan genera examined by him but which he iiotecl a s  chartic- 
teristic of the Anoplura (which suggests that i t  may be an mcient cliaracter). 
He stated that Trimmopoiz ‘ ‘ shows a superficial resemblance to the Boopihe, 
hii t  is without the accessory sac in the 8 genitalia and the special sensory organs 
of the first abdominal segments which characterize that family. I n  addition, 
it exhibits a fusion of prothorax and metathorax ri. P .  pterothorax], a condition 
not seen elsewhere in the He also mentions the fact that 
‘I’rim,enopon possesses spiracles on abdominal segments 3-7, whereas in the 
Boopidae they occur on segments 2-7, but that  this latter point is of little 
importance is shown by the presence of exactly similar differences between the 
two subfamilies of the Gyropidae. It is interesting to note that he prophesied 
( 1916 0, 1). 257) that  Mallophaga woulcl be found on American marsupials, and 
would prove to be very closely related to the Boopidae : he was ihle to  describe 
swh n form later (1922) and cwnsidered it to approach the Boopitlae. In a still 
later payer (1926, p. 15%) he thought the Boopidae to be most cloeely relitted 
to the Gyropidae, :iiid suggested the possibility that the discovery of fiirtlier 
forms might cause these two families and the Trimenoponidae to be united into 
one group. Subsequent discoveries have, however, not markedly narrowed the 
gap between the Gyropidae and the other two groups. 

My own belief is that the two groups are quite closely related, that the 
tlifferences between them can he accounted for by evolution during the very 
grwt lengtli of time which has ela1)Ned since the Australian and South Amerimn 

* One supposed membrr of this grnus, PhiZunde8icl fox; Ewing, is bltsed on two Riiigle 
specimens which Dr. Wernwk htir rxnmiiied and which he finds to brlong to the birrl- 
biifexting genus MenmnthuR ( 8  

Mallophaga.” 

Thry wrc vrrp obvious rontaminntions. 



n1.a q>i.As s e p ~ ~ ~ i t c c l  off froni t l i t i i  coiiinioii itoc.l\. <in(l tliat their iilfestation of 
~naisiil)ials i i  1)rok)aI)lj- 1)i'irna -. ;ind Harriron ( I  922. 1) 1.X . 1928 CL, 11. sxvii) 
!\<is also o f  tlrii o1)iiiioii If 11 5 be1 ief IS erroiieoi is,  t lien the Trimeriopoiiin~e 

riot serioiibl\ 
t the ~~osi t lon of the Hoopiclae 
)ii on \vitlel> -tliffering g r o u p  of m,trsiipials (hotli flecli-eaters arid herl)ivorc-,) 

I)e of sccmiclai 1- o( ( iirrenw oil maisiq~ials, I ) i i t  tliis does 
The latter ,ire t ~ f  sii(  h wvides1)read di 

t I i ,Lt  I ~ i i n i i o t  regard their owiii-iciic.e on niarsq)iaI\ as otlicr than 1)rimaIy. 

(4). l \ 'hECTI\OR4 

irilj I)elongiiig to tliii ortler ;tie fomid ;IS early as tlie Cretaceoiis 
1)cr i o t l  ilrltl remains from tlie Oligocene 1-ocks are rrfcrnblr to existing families 
:ind sometimes ~ m h a p s  even to existing gSener;L The hsectivora probably split 
off from the main stem of t he  earliest placental mammals before the middle of 
thc Pretiic.eo1is period Sim1)wn (1) 175) states The insectivores arc of 
c,utrernelj i ~ i (  ient origin m t l  differeiitiatioii The cliaracters that  unite them 
axe i n  great part prjinitive for a l l  placental mammals, and in this sense the 
( ommon view that the insertivores are the most primitive of placentals and 
i t a r i t l  near the origin of all other groiips is apparently true." There is no 
( I(.ilr-(.ilt tlivision t)etweeii the Lnsectivora and the Primates, and tlie 'I'np~iicl;it~ 
( h c w  p lucd ,  following Sini1)son. in the  Prirnates) are often referred to the Tnsw- 
t I v o ~ a  ant1 placed near the Jlacrosc.elitlae 

SO 3Tallophag:i ni e known f rom tlie lnsectivora, hiit Xnoplura of tlic family 
HCiernatol)initlae o w u r  on Tal ldae  ;tiid Soriritkte, ant1 .~eoZsiaotli2nth/L.~, for 
11 h k h  F:threnholz has erected the family Seoliiiog11atI-iitlae, on the 11Iacioicrlitlae. 

iimetl to iepresent <I 1)r 1I.Y lllf€'htdt 1011 ff NCT/l l l l fOJJ/ IlOidC. 5 .  fOlll l( l  O I I  

l'alpitlae, IS repartled I)! Fer (I!)ZO-I 93.5, 1)  1.50) a s  betng cpiite closely 
related I' to Schizophthirus, genus foiintl on rotleiits (tlormicc). Waterstoii 
(I!)?!), 1'. 161) ant1 Ferris (1!)20-1!)35, 1) 308) ate in ngreenicnt that m-istroolar, 
1 ecorcletl from a sliren of tlie genus ('ro( idurn ,  is closelj related to ~ S c / ~ i z o p h t / ~ z r i t s  
and H(xPmatopznozder, of'uhic~li ' to a certain extent it c~oml~ines the characters .' 
(Ferris, 1. c . )  , Webb (1926, p. 66) finds the spir,iele-straeture to be very similar 
111 Sch izophthiurs and Aiicistl-opZa.c., Polyplax, ocwrring on Soricidae, has a 
very wide distribution on rodents and it seems probable that its occurrence on 
Soricidae is secondary, though it must be noted that the occnrrence, on shrews 
from Europe, Southern Asia and C'entral Africa, of forms wliicli are so closely 
related that they Iiave mostl? been considered to  helong to one species is very 
.;trong evidence that if the iiifestation is indeed secondary the transfer must 
have taken place at a rather remote date, hefore the Ethiopian, P;xlaearctic and 
Oriental regions became separated and hefore the divergence of the genera 
S ' O ~ P J .  Crocidiil-a and Scuficowr from a common stock. Too much stress must 
not be laid on d ~ ~ z s f r o p l a n .  when considering the primary or secondary nature 
of the loirse-infestittion of Insectivora, hecaiise we have only a single unconfirmed 
rccwtl whirh may be erroneous, but it is worth noting that Webb finds that 
.-I rwistroplax and HarmatopinoidPo (together M it11 Docophthirzi c,  from a tupaiid) 
have very similar spiracle-structure and that he states (1946, p. 62) that  ' It is 
of particular interest that  the three genera of sucking-lice occurring on three 
distinct families of the Znsectivora*, the most primitive placental mammals, 
should agree in possessing spiracles of the simplest and presumably most 
primitive type yet found 111 the Snborder." The occiirrenre of ;2nci.stl-opZax 
and HawnatopiiLoirlr on Insectivora may well be primary and that of Srolino- 
gnathzrn must be assumed t o  he primary : the fact that Webb (1948, p. 116) 
finds that its spiracle-stnictiire suggests the probability of a relationship to  
Pdirinu.7 (from Primates) is most interesting and probably significant, for the 
Primate3 arc almost certainly derived from Insectivora. I t  is cmweivablc 

* Wrbb rcimns the Tupltiitl~e in thc, h s E C t l V O I O .  



that Yolyplrr r occiirred on <I (~niiinoii iincchto~ of rodent3 aiitl insertivores : as 
we knou nothing of the origiir of the iotieiiti this siiggestioii cannot bc wholl>- 
r&tl out, I ) r i t  I rcpirrtl it a\ vet.\- inil)i~olxible, I)ecaiisc the t~escnit)l;mc~es 
t)etweeii tlie species of ~ ’OhJ jJ / ( l  I f o u  t i t1  on s l i r e ~  s aiid thow whirh occiir on 
roderits seem to  rn(> to be far too close to admit of a likelihood that tlrc infes- 
tation of tlic former c .or i l ( l  I)c icwiote in time :is it uonl t l  1i;rvc to  l)e if it 
were to (late 1)iic.k to r~ cotnn1oli ;\II 
repeated c~oppirig up in the  lice of I 
rotletits is striking mid 1)c~rha])\ inc1iciitc.s that  tlrc, lilt tci. c ~ r ( l  t l c . r t r c ~ l  frorri t h(. 
;Jtiwstrill stock of’thr formrr. 

01’ of the two gi’oii1)s of  ho 
c*tivora of resem t)l:inces to t 

(.?). 1)ERTfOPTERA. 

The Cynocephalidae or c~olugos are among the most interesting of mammals 
hecause tlwy rclmwnt thc siir\-ival of an extremely gmeriilizetl type, 
characters w.ttic~lt have c.ari~er1 tlicrn to be ])laced by tliffercrit iLiitliors among 
the lemurs, the  bats antl tlic Iiisectivora. They arc now considered to  be  
derived from the same Imncli of the 1)rimitive insectivore stock from which the 
t)ats :ire tlwc~iictetl Fossils attri1)iitiiI)le t o  this oi tler :ire know1 fioni l ’ i t l (~o(~(~i i t~  
;3t rata. 

‘I’h unique sy\tcmilti(. position of the C Y J ~ I I ~ O S  gives w r y  special iritet cst t o  
th(. ~l i~t i1)1l i t111)~ o f t  heir ano~)Iuran I).LI ;tsit(l, Ef~nrr~o/,hIhi/i/e.c I / u l r o p L t / t c  r.i 3fJf)kWrg 
(H~t ( ’ i~ i i t t f ) l ) l t i l (~ :~ (~ ) ,  and it 15 c~stt ernel) iI1ifoit1niate tlrat tlrls louse seems to have. 
been encwriritercd only o i i ( ~  irrul  h i l h  ~ tev(~i  hceri atleqrrately tlescrilretl. Suffiaierit 
is known of the insect, Iiowrver, to s h o w  that  it is “ possibly more o r  less related 
to f)ocophtiiirics althongti in cwtaiii respects . . it suggests L r r v ~ / c 7 ~ ~ / i t h / , , r c . ~  ’‘ 
(Ferris, I W-I 93.7, 1). 306) Hut 1)ocophthirus parasitises 1111 Asliltic tree-shren- 
of the family Trrpaiitlae, and. L~7nctrphthirit.9 an African lemur, SO that  if we 
accept the helief that  the colrigo.;, lemurs and tree-shrews are fairly closely 
related (Simpson plilces them in the same cohort), the relationships of Harnoph- 
thiriits give strong support to tlie vim that its infestation of the CJ nocc1)halidae 
is primary. A further 1)iece of evidence uhicli points in the same direction 15 

that  the colugos are herbivorous and therefore could not acquire a h s e  secon- 
darily in devouring prey-by far the most likely way in which :L secwnc1tn-y 
infestation ronld be acquired. 

(6). (>H IROPTER 4.  

Fossil bats are known as far back as the Eocene period, and are a11 fairly 
closely related to existing forms, so it seems certain that the order must have 
heen in existence not later than the earliest Eocene. 

A very considerable number of parasitic mites and insects are known from 
the hats, and it seems highly improbable that lice could have escaped notice 
if they were present. I have suggested (see p. 432) that  this abundanc.e of 
other parasites ant1 absence of lire are cause antl effect, and it only remains to 
acltl that, if my belief that tlie presence of a louse on the C~~ioc.ei)halitl~Le is 
primary and tlie suggestion that this group is very close to the original stock of 
the bats are both well foiintletl, the absence of lice on tlie bats must necessarily 
be secondary. 

( 7 ) .  PRIMATES. 
The Primates seem to be quite definitely derived from Insectivora and the 

relationship is so close that  there is still no agreement among mammalogists as 
to whether the Tupaiiilae are ‘ *  the most primate-like insectivores or the most 
insectivore-like primates ’. (Simpson, 1). 183). The same iinthor notes ( 1 .  c . )  that 
the only unquestionable tupaioid fossil (early Oligocene in date) is in some 
respects even more lemur-like than the living forms. Lemuroidea (the 
Plesiadapitlae) are kiiown from the Paleocene strata. The oldest known 
remains of nimml)t*rs of t tic, Anthropoiden (monkeys, apes and man) are from 



1,ower Oligocene locks, imtli (’erco~)itlic(’oid~,a Hoininoiclea being tlieii 
extant. The Cehoitlea. RS known fossilh, on1y date 1)ac.l; to  the 3liocwie pvriod. 
t)iit are tlonhtless much earlicr Sirnpwn ( 1 ) .  1S.i) c.onslders it l)~’ol);~t)le that they 
have been c~~nfiiirtl t o  South America almost tliroiiglioiit theJl’ Iiistor). It IS 
likely thdt tlie Celmiclea, C‘ercopithecoidea anti Honiinoitle;i diverged from ewli 
other early in the Eocene p r i o d  and that man h a d  alreacly diverged from the 
main stock of hominoirls in the early Miocene 

The Priniates AIY infested I)>- Amblgcwa, I ic~hnorer,~ and Ano1)Iiir:i 
.\ml)lyccroi~s Mallophaga are i.eprrsenteci only by the f i l d y  Gyro1)idae. o f  
which one species o ( ~ i i r ~  oii R roiqilr of species of c ~ h i t l  inonkc 
( crtainly not \-er> 1 ewnt (the sjiwies tliflers much from o t l i c v  i n  

genus </y/opt/.\), this infestation 15 111 ol-)iihly w m d a r y .  
The same might be written of the lsclinocera (Trichodectidae) found on 

Primates hut for the very interesting fact that Lorisirola, which ocwrs on an 
,2si;iti(. lemur, and Cebidirola, M 1iic.h is found on several Aineric:in niernbers of 
t tie family C‘ehidae, are oh\ iouxly closely related I t  seems highly sipific.iillt 
both that the hmiiroidea and reboidea are the two most primitive groups of 
tlir Primates after the Tupaiidac, a m t l  that  those (’ebiclae on wliich ( ‘ ~ l d i c o l r i  
OC(.III*\  are precisely those which a1)pearnot to  I)e normally infested w t h  Ariolt111ra. 
1 .un c.oiiviiicec1 that LOI isirola and ( ‘ehidiedn are the remnants of  a, once bet y 
wide- sl )read primary infest at  1 of the Primates with ‘I’rirhodertidac!, hi t  thc. 
s i ~ p p s e d  occun ence of Ptoca olu c010Ct on ii monkey i r io t  evicteiic.~ i i i  t hi* 
( oiinection twc.airse it is i i l m o  w r t  ainl > (> rrone( i i  i s ;in( 1 ( oriwt is obvioiisly 
seconclary 

Our ii~forniation ii1)oiit thc tlistrihution of Tric/ro~hzlopteltr.c (Ischnocei.;i. 
l’liilopterictae) 1h taiitalisiiiyly meagre Stohbe gives 110 mc\ic.ation wlietlic1. the 
-,prcirrien o f  I d /  i ~17dri from which lie ohtainetl his original pair W:LS wild-killed, 
it museum-skin, or a11 animal which had been in captivity, and Mjoberg’s 
supposed new sl’ecies has never been clescribed. Ferris obtained eleven adults 
from a11 apl)arentJy wild skin in  a museum, this number being crrtainly suficienl 
to suggest that  I.rmro. mow,yon i, it genuine host of the parasite. The belief 
that T1icho~hiZoptPl.irs is a geiinine ])masite of  lemurs seenis to he well fhnndetl, 
I)ut the c~ucsttion of whether it lins rx w i c k  clistrilnition on illailagtisc-an Iemiirs 
remains olwij in this connection the Iiahit of c8al)tive lemurs of hu~l~lling to- 
getlirr for wiirmth must iiot be forgotteii. The relationships of t he  insect :ire 
ohsciire ; it is perhap  ;L trxnsitional stage in the evolution of the Trichodectitlae 
from R philopteroid form, hiit may be R comparatively recent a~qiiisition by the 
lemnrs from birds. Ferris (19330, 1) 471) considers that the similarities to the 
Trichodectidae may be misleading and due to  convergence, though he does not 
exclude the possibility that  the genus may be an aniiectant form between the 
Philopteridae and the Trichodectidae ; Eichler (19416, 1). 3.36) refers i t  to the 
‘I’richodectiformia. Unfortunately we know very little about the mallophagaii 
fauna of lemurs , intensive collecting of their lice woiild probably prothiw 
results of exceptional interest. 

g to  the Anophira, three genera of HaematopinitXae, l hcoph th i ru .~ .  
1.1, i /  /(A and Yhthirprdicztlrts are recordetlfrom Tiipaiitlae and from iUricmi 
:I11 gasenn lemurs respe(+vel>-. Ihcophthirits  is of very special iiit 
I)ec~;iuse “ the absence of the 1)rothor:tcic. pleural apodemc and the ~ r o t l i o  
I)leural ridge seems to connert this genus with P/itl.LirpPrZiectZc/,~ ” (Ferris, I!M- 
t 93.5, p. 303), which supports both the placing of the Tupaiidae among the lemuri- 
form primates and a belief that  the occurrence of Anoplura on the lemuriforms 
is primary Phthirpediculus .‘ is apparently related in general to tlie rodent- 
infesting Anoplura ’‘ (Ferris, Z . C . ,  13. 296). Lemurphthirns does not seem to be 
closely related to  the other two genera under discussion, Ferris being of the 
opinion (1920-1 93.5, 1). 300) that  i t  is more closely connertetl with ,Yroha~rnci/o- 
panus (foinid on squirrels and other rodents) than with any other group, wliilc 
Webb (1!)46, p. 78) conies tCJ the samt> c~onc~lusion on, different grounds. I t  



tllerefore seenis likely tliilt / .c / / i  / / / , /d / f / /  i / , / r s  i i i t i ~ .  i~c~l~rcsr~i i t  i i  scc.oiic1iii.j~ i i i  
b u t  it must be noted that :iOscirc.t~ (~f (' rrlat ioushil) I ) c ~ t w ~ c ~ i i  t \\-o I(JUS('-gNl(sf',i 

tions is sccondary, bect~r ise iJotli pc'i niay rc~pi~w~iit  i ) i i i i i iw,v iid'wtatioiis 
and one genus may have died out on oiie scrtion of the Iionts and tlic ot1ic.i. gcarnis 
on t,he other group, as in the casc of S~~oiirrpniofo2,i.ri / i s  antl E'=r/drrlriudrc.s oi i  
different species of Xerw (see 1). 4%). X fwtlirr line of exiimiiiatioii is as to 
the relationships of t'lie lice found on Lcniurifornies with the lice of t  Ii(1 , l i i thro-  
poidea, but we get little help froiii this exaniiiiatioii. fOl' t l i c w  tl(~cs i i o t  a ] J ] l C ~ a i '  

to be any close relationship. iwl Phth ir /wdir  i i l  u s  
to be very close to the lice of the ~ ~ i ~ t l i r o ~ ~ t ~ i c l c ~ t .  hiit, 
states t h t  this belief is erroneous. In any w s e  the 2 

genera from Lemuriformes places them OK tlie direct line of tlesceiit of' tlie gciic~a 
found on the Anthropoidea. all of rnhic.11 have ej-es. The cvidcnw is insiifYkiic.icnt 
to  enable us to  decide whether thc infestation of tlie I,enim,iformes nith sucking 
lice is primary or secondary, but the apparentl3. rather close relatioilship Iwt \ v w n  
Docoplt,thirzts (on Asiatic tree-shrews), Hamophfhi&Ls (on a nienil)rr of tlic 
Dermoptera) and Lemzwphthirus (on African leniiirs) suggests tlic stroiig 11ro- 
bability that the infestation may riot only he primary hit ,  may go h . k  lwjmid 
the order Primates to the cohort Vngi~iculata. 

There is no iloiibt whatever that  the sucking lice of tlic family Petlimlitliw 
which are found on tIic Anthropoitlea rcprcsent, ;I niainlj- 1)rirnary infestatioii. 
Prdicinzis, known from a great variety of c,crc:oy)itl-iecoitl nionkcys, is iintllou t)tc$dlJ- 
very closely related to Pediculus, which replaces it on man and some of the other 
great apes ; Phfhirzts, ahinidant on man and possibly occurring also on the 
gorilla and chimpmzee (see p. 451) is also oviclcnt~ly nearer relattd to  these two 
genera than to any others. 

requires furt,her investigation. The fact. that a Prcliczclu.~ o(:curs on the chim - 
panzee is established, but we have no conclusive evidence with regard to t l i v  
status of Ph,thiru.s on the chimpanzee and gorilla, ;ind no knowledge wh:ttcvcr 
as to whether the orang-outang is infested with lice. Fahrenholz's two siip~)osed 
species of Pwdiculus on gibbons are almost certainly mere contaminations with 
Pediculus hu,manii.s, for the gibbons are much further reniovctl from man in :L 
phylogenetic sense than is the chimpanzee, yet the lice clcescritjetl by Falirenliolz 
appear not to difTer froni P. humm,nus while the P~cl ic i rZu .~  of the c.himpanzcc is 
very distinct. If the gibbons are really louse-free thc case must lie one of 
secondary absence, for they ought to possess either a Prdiculus showing cliaractcrs 
somewhat annectant to Pedicinus or (much less pro1d)ly) ;L f'dic 
chnracters approaching those of Pedicu1u.c. 

The quest'ion of the forms of Pwhkulzis 011 tlic South Anicric~;~n spitlor- 
monkeys is one of cxtrenie interest :ml consider,zt)lc> c1.iffir:iilty. There is 110 

difficulty : h u t  the relationship of tlir form (or forms) : it, is c~xceetlingly 
closely relatetl to the I'edic,/~Zus of man, much niorc c~losrly rela1 rtl to the latter 
t h i  is the PrdicirZw found on man's near relativr., the c.him])anzee. Fiirt'lic:r- 
more, P. hurr.anus varies in ,a way which brings certain forms of it very near to  
the lice of Ateles, and ihere is an  apparently authentic record of one of the forms 
of Atrles-lice on man. Until a few years ago all records of Pedicu1u.r from Ateles 
(except for certain eggs obtained by  Ewing from wild skins) were from captive 
hosts, and " Mr. L. H. Dunn . . . states that  tlie examination of more than a 
hundred monkeys killed in the wild has revealed no lice. All of his specimens 
came from hosts which had been in captivity for some time " (Ferris, 1920-1 935, 
p. 598). Werneck, however (1937d, pp. I61-163), while confirming the freqiient 
occurrence of bhis group of lice on captive A t d e s  and tlie extrvme rarity of 
infestations of wild hosts, put the natiiral occ.urrcnce of P ~ d ~ k t ( / u . s  on SJ 
monkeys heyond doubt by finding a heavy inftstation on a wild A 4 t ~ ~ l e s  p a  
killed in virgin forest, in Brazil. 

found. 011 one gr0u-p of hosts is t iot  Il(' i r i l j -  c.\%Icit(.it t I i a t  om' c ~ f t  iw  i i i t ( s s t : i -  

Ewing ( 1  923. 1 ) .  149) 

The occurrence of lice on man's nearest living relatives is a siihj 

The host tlisti ilnition of t lw 1 ' ~ d i ~ u l ~ i . s  of 
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spider-monkeys is also moderately clear : accepting Ewing’s contention that he 
is able to determine eggs of Pediculus, there are a number of authentic records 
from wild-killed specimens of several forms of d trle.s, whereas all the records 
from other groups of South American monkeys are from captive animals and 
very probably due to contamination. 

The host-distribution of Pediculus is, therefore, wholly a t  variance with any 
theory that the forms found on A f e k s  represent a primary infestation, since they 
are far more closely related to man’s Pediculus than is the corresponding form 
( PedicuZu.9 schrifi) on man’s much nearer relative, the chimpanzee. Wiggles- 
worth ( I  929, 1). 830) makes a most interesting observation in this connection : 
“ It has been shown by Friedenthal that both the blood and the hair of the 
spider-monkey present characters which approximate more closely to those of 
the anthropoid apes and man than is generally the case with the lower monkeys, 
and it appears probable that-perhaps in virtue of this fact-Pedicir1u.s crossed 
over from ail anthropoid host to the ancestor of the modern Ate le s .”  Ewing 
(1924d ; 1926,p. 25 ; 1938, pp. 31-33) had independently put forward the same 
hypotliesis, hit substituting the American Indian for Wigglesworth’s “ antliro- 
poicl. host.” I believe that this hypothesis, in the form given to i t  by Ewing, 
represents as dose an approximation to t h  truth as we can hope to obtain 
without actual experiment. I suggest that .-I t d r s  had, a t  some period probably 
rnuch later than the time when the r e h i d  groiip diverged from the rest of thc 
anthropoids, bwomr free from sucking lice, hut that at a date not much later 
than the historically remote but geologically very recent period when man 
entered South America, captive AtrZes acyuiretl from man a stock of his charac- 
teristic louse. It is known that the Indians were in the habit of keeping Atelus 
as pets before white men entered the country, and there is very strong evidence 
that captivity favours in some way the multiplication of lice on Ateles. From 
time to time a captive d t e l e s  escaped and rejoined his brethren, to  whom he 
passed on the undesired gift that man had bestowed on him. It is not necessary 
to assume, as is done by Ewing (1926, p. 28), that all this took place before the 
divergence of the various species of r l t r l r s ,  for the captives would naturally not 
all be of one form and they would (if possible) rejoin their own kind and not 
another species. On its new host PedicvZus humanus (an exceptionally labile 
species) began to alter and in some ways to revert to a form showing more 
resemblance to the lice of man’s Old World relatives : it seems entirely pomible 
that the degrees of cliifi’erence between the various “ species ” recognized by 
Ewing are an indication of the lengths of time which have elapsed since a captive 
mem her of any particular species of Aft lrs succeeded in infesting its wild relatives, 
and t hat all the members oft he lobutir c-group would be best regarded as subspecies 
of Prdiciilws humanus. Obviously our knowledge of the status of these forms 
vannot be much advanced without the aid of much more material from un- 
questionably wild hosts, and especially without experiment. lt would be of 
irnmense interest if it11 investigator were to transfer Pedicul7r.s huma.nrrs of a 
lillowrl human strain to louse-frcw specimens of .Jfrlrs and were to examine the 
c.h~~ri1c.teristic.s of the resultant louse-l)opulatioii a t  intervals over as long a 
yerictl as possible. In  any (‘ase, the Pedici1Zu.s lobutus group must be dismissed 
from consideration in any examination of the primary or secondary nature of 
the louse-infestation of the Primates ; the group is a relatively recent secondary 
acquisition from another branch of the primate stock. 

(8). EDENTATA. 
Simpson (1). 191), considers that the evidence “strongly suggests that the 

edentates arose from proto-lnsectivora, along with several other archaic orders, 
ahcut the beginning of the Paleocene.” The living members of the order 
include Myrmeroph.zgicLte (ant -eat em), Brarlyptfidae (doths), and Daslvpodidae 
(armartillos). 
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S o  lice are recmt-led f i ~ ~ n i  tlrc ant-ciit w s  or fi.oin the armwtlillos. Tlic 
armoured do~sa I slil.fil(.t: i~ntl t 11 iiity-l~i~i iw 1 11 1 i t  lrixit tc ( )t‘ t l i c  i\rmadillos jvoi I I t 1 
riot provide very f:lvouriIOle cwiditiolis f u r  1 ic:c imtl it would not Iw surprising 
if this family of mammals is louse-free, hut tlie ant-caters are well-clothed with 
hair and n q -  he expected to Inve lice. ‘rhe single niember of’ the A4mhl)-c:etn 
recorded from a sloth is certainly i~ mere c:oiit~Liniiiatioii, !)tit, the two records of 
Trichodeotidae of the genus Lynwm, t liorigh iiisnffic:ieritly cxmfirmetl, itre l i e r l i q ~  
correct. the strongest point in t’lieir favour being that both are from the 
Neotropical Itegion. There is certainly IIO obvious reasoil why the sloths should 
riot lie infested with Trichotlec:ticlae, but it seems to me that the sup1)osecl 
oc:ciirrence shoii Id be left out of consider~ztion rrrit,il more confirmation is fortli- 
coming. The uncomfortably close resem hlance Ijetween Lymeon and Pro- 
cal;icoZu is (if the occurrence of the former genus on sloths is confirmed) possibly 
accounted for by the stock which gave rise to the Etlentata, and that which was 
ancestral to the  Piocuviitlae Iraving origiimtecl from the I)rOto-Jiisec.tivOr:L close 
together. We do not know c~~lough iLl)Olit tltc. origili of the EderltiLtiL to he :tt)le 
t.ci sav whrtlirr t.liis suggctstiori i s  p r o I d ) k .  

(9) f’HOLI I ) (  ) T A  . 
Ttit- Mtuii(la(~ ot ii:tiigoliti\ weiv I o r t t i t * i  Iy included i l l  t l i t .  Etlciitat(1, 1,111 it is 

11ow c~orlsltlet~ecl tItr1t u1iy ( 011111lO11 WllI.(’htf IlIllSt 1I;LvC b t W l  ex( 
(probably Ilefore the (dent;it(’s \ \ ( ’ I  (1 ( 

insectivores)” (Simpson, 1) I 
I t  would riot I)e sirrprisni 

for the hame rtmson t h a t  ri 

armadillos. 

the 1),1npolin~ 4ioul t l  hr found to he louse-free, 
s i I / J w n (  r of liw ~JrOk)~lbk in ttic. ( ~ ( 1  of tlie 

(10). L~CXIMORPHA. 
The Layornorplia. were formerly placed in the Rodentia as  the su 

Dupiicidentattt, and tlteit separation as ;L distinct order is still riot univ 
accepted, o m  view lieiiig t h t  tile two groups diverged from ;L common stork 
before all the typical rodent characters had heen acquired, while the opponents 
of this view point out that  a rodent-like type of dentition has certainly been 
acquired independently in several different groups (in the aye-aye among the 
Primates, for example) mid that no fossils intermediate betweeii the Lapomorpha 
and Rodentia have been found. Simpson places the two groups as orders of 
the same cohort, though admitting that this is rather because of the absence of 
evidence against this course than I)ecanse of the existence of evidence in its 
favour. Lagomorpha from the Eocene rocks were apparently already direr- 
entiated into the two existing families. and nothing is known about the earlier 
history of the group. 

Each of the two families which constitute this order is infested by one genus 
of surking lice. but the genera, concerned are not particularly vlosely reht etl. 
Hoplopkul-a (occurring on the Ochotonidae) is ver?. witlcly tlixtriliuted among 
tlie rodents, while Haemodip5i4.c. (from Le~)oriclae) seems lo  I)e closelj, relntect t o  
EuEinoynafic us,  which lias ;I wide distrihtion on otlier rodent-families. There 
seems to be little ctouht t h a t  Ha~modi~iuiic, at least, represents R primary infes- 
tation, for it occurs on Lel~oridae ill a t  least the Holarctic and Ethiopian regions. 
Another p i n t  of interest about Hapmcdilisci.5 is that a t  least one of the s p e c k  
seems to  be verg rare and possilol) in tkiriger of Iiecwriinp rstinct. The louse- 
evidence is defiiiitell in favour. of 1,agomorpha and Rodentia having liad a 
common origin. 

The rather numerous records of Linog7zafhc~s setosus from Leporidae are 
almost certainly ctue to cmnt;imination from dogs cmplo>-e(I in halitiiiq thesc 
itnim a1 8. 

<x* 
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(1  I ) .  KOIIEI\TIA. 
Renisins of n rcvlrnt occur in Paleocene strata, ant1 ~II:IJI;* of tlie modern 

families are known to Iiave become differentiated by  the tinie the Oligocene 
periotl was reached : the earliest of these rodents seem to have belonged to the 
Sciuronior~)lia, thoiiph the Myomorpha and Hystricomorphn were well established 
in the Oligocene and therefore must surely have made their first a]ipearance 
JWt 1;itw than  thc Eocenc. This fact is of‘ some significance, for I t  suggests that 
the Mnroitlca, which now completely dominate the order, were of Ii~ter origin 
than the otlier main groups. This, in turn, will be of great importance in 
wnsiderinp \\ hich of the genera of rodent-lice are to  be considered the more 
iirimitive, hecause among such a group as the lice simplicity may well mean 
simplification from a more complex tyiie. 

Rodents are infested by Amblycera of two families, by one family (Trivho- 
dwtidae) of 1 schnocera. and by very numerous Anoplurii. 

The amhlycrrous siibfamilj Trimenoponiiiae has already been tlisciissetl 
(1). XWj) in connection with its occurrence on marsupials , it is confined to  South 
Anrerica and oc( iirs on the rodent-families I!khiniyidae, Chinrhillidac and 
(‘avii(la~, all belonging to the Hystricomorpha. C>yropidae are also confined 
I o S(Jutkl America, where they arc abundant on tlie hystricomorph ftmiilics 
khymyichc,  1 )asj-proctidae, (%inchillidae and Caviitbt. , thc o(*ctirrencc of CJne 
riic~rnhei of‘ tlw (~;~ropiilae on the genus ,Smpfpromy.s of the niuroitl fiimily 
( ‘ricetitlac is confirmed but seems ohiously secondary. Outside the order 
Rodentia the Gyropidae occur on one genus of the Primates and on the family 
Tayassuidae (peccaries) of the Suina, both these infestations being in all 
prol)ahility secondary. 1 think it almost certain that the infestation of the 
Hystricomorpha with Gyropidae is primary and very probable that  the family 
once had a \vide distribution on the early rodents hiit has died out on those 
groups on u~liicli Isclinocera or Anoplura havc become abundant. I t  seems 
liighly significant in this connection that on those groups of rodents which are 
heavily infested with Gyropidae the Ischnocwa and Anophira are absent or 
verv rare, and vice-versa. 

Ischnocera are only known to occur on two families of rodents, the 
Ih-ethizontidae and Geomyidae, which Ijelong to  the Hystricomorpha and 
Scjuromorpha respectively. The two genera of Trichodectitiae concerned, 
I<ulrichophiZit.s arid C~omydoec~rs ,  do not appear to he at  all closely related to  
onc another. but are both somewhat isolated from the other members of the 
famill- : 1 have 17 little doubt that  they are relics of a once universal infes- 
tation of the rodents with a wide variety of Trichodeectidae, and I consider it 
significant that Anoplura are absent or very rare on these two families of rodents. 
.JdIison (1942, 1). 249) has endeavoured to interpret the anorrialies in the 
tlistrihiion of tlie different groups of lice on Xcw World rodents in terms of 
pography, h i t  tliesr momalies secm much more reatlilj, cxplicatilc in terms of 
phybg(wy, rnr,diticd t,y (.f)mJWtitiOn :l?ld o thc r  fiict Or5 contliicing t(J scw)ntl:irg 
:Ll)SeWe. 

There is no possible doul)t ztl)oiit the status of thc infestakjon of’ the rotlrrits 
with Anoplura of the family Haematopinitlac ; it is undoubtedly primary. 
Sucking lice occur on all  rodents which have been atleyuately examined (including 
memhers of nearly all the families) except some of those whi& are heavily 
infested with MaIlophaga ; on soiiie of these latter sucking lice appear to k)e 
absent and on others they are very rare. The distribution of the genera of 
iic.e is of considerable interest, but we know too little about their relationshiys 
for :t discussion of them to lie rcry ])rofitahle at this time. I t  must sufYice to 
rlotc that  a11 tlie genera are rather closely related (to the extent that  S O ~ I C  of 
thern are difficult to  define) and that parallelism seems to have phyed :&]most 
,IS large a part in their cvolution as it has in that of their hosts. Very c~mmoiily 
;L g1vc11 family of rodmts is infested by only one geniis of Anopliir:l, lrut two 



genera are normal in many cases ; fourgeneix are known from the Sciuridae, Init 
of t,hese Jlict.~l,/Lthirrt.s is clearly a modification of I”;nderZri,tidl/t.s, whicli it 
re~)laces, mid Hoploplr:/tru is prohtt)ly i t  secwndary itcyuisitiuri fivm Muroideii. 

The rehtionships of the Haeinatupinidae of rodents wit11 those of othc.1, 
groups of mammals arc very ot ire. We have seen that there are suggestiw 

lances Ijetweeii certain e of tlic lnscctivora (Ha~matopinnid~s n n c l  
opZu.r) ;ind the rodent-infesting genus ,Schizo7~,ht//il.rtx, wlri 
i.r is common to the two orders of mammtils I)ut is idin 

sec~nit1:iry (though fiLr from iecent) acyiiisitioii as f i L r  a s  the 1 

is I)elicvetl to lie fairly close to ,\:r,ohucrnci/opincts, fount1 011 rotleiits, iiiitl  I’/t/hii.- 
pdicuZu.s, anothw lcniiir-iiifest,jng~ciiiis, is sh ted  to tlc .’ relirtctt jJi  gcnerd t o  tlic 
rodent-infesting Anoplura ” (Ferris, 1 !12O-l!K15, 1). 2!16). It is ilot surj)risiiig 
h i t  t Iic lice of I,agomorl)ha iirc rloscly ralat,ed to t.liosc of thc rc;tlents, t)cyausc 
s1)wi;ilists on mammals  arc not coinplutcly t ed as to dletlI(T thcsc Iw-0 
giuur)s oiiglit to coiistitirte sel)ar;rte orders. Ye has 1)oiiitetl out, the i~p1)arciit 
close rel;itionshil) of‘ tiyOopht/t irwx, oii 0ryclwopu.i. (t,he sole living rc1)resentative 
(Jf tlrc ‘I’nC)ulitlcntat;t) with iYcipio, occiirrjng on rodents, but has omit,tetl to 
rnt:tit ioll onc rcscrn t)I:incc in this c.oiiiicc.t ioii which I find rather si~iiificiLiit~~~-tji;it 
ill  I)ot I i  these gc:ncr:L, iLs also in Ill<: rcitl(.iit-irifest.itig gcrius Sert//.ti.arrt,utrtitil, u s  
(0~1)~~: i i~ l ly  S. j h m i ) ,  tlicrc arc indications of that production of tlie heat1 hchincl 
the i~ite1iiiir wlii(*Ii is so characteristic i i  feature of thc: geriris Hrr,arnatopin?rs 
(fourid 011 Suidac, Equidic, Bovjtlac and. pwhq’s Ccrvitbc) and of certiiiri of 
tlic licc of seals. The significance of these resemblances of the Anoplura ol‘ 
rodents to those of other groups is not clear to me, particularly the degree to 
which they should be regarded as evidence of real relationship or as examples 
of retention of similar primitive features or acquisition of similar specializations, 
but I suspect that the t’ruth may be that we are dealing with a case of secondary 
absence on a large scale, and that the rodents have rctained a more representative 
selectioii of the Anoplura of the very early placental manimds than have other 
groups tlcsuended from these latter. 

( 1  2). CETACEA. 
‘IYW whales 1ii~vc commonly been consitlcrct I to h i~v t :  I ) c e i ~  ~ L I L  early off-shout 

fro111 t)lic Creodonta, but Simpsori (1945, p. 614) considers this suggestion im- 
1jrot)ak)le and suggests taliat their true origin is more remotc. Their mode of lifc 
would render the survival of lice on them quite impossihle. 

c:ollc~erllctt. rrile gelllls ~ ~ m , c ~ ~ , / / f / / i , . ~ / . ~ ,  f o u ~ t  ()11 il felV tilc. I (  

(13). CARNIVORA. 
Modern Carnivora (Pissipcda and Pinnipedia) certainly R ~ U S C :  froni 111~: 

Creodonta, a primitive flesh-eat iiig group whose members flourished during 
probably the whole of the Paleocene and Eocene periods ; the Creodonts ill 
turn were apparently derived from t,he primitive insectivoroid stock, from wJiich 
they may have diverged early in the last third of the Cretaceous period. Late 
Creodonts and early Fissipeda are so much alike t’hat itJ is often a matter of 
p e a t  difficulty to  decide to  wliich group remains should be assigned. A cpest,ioil 
of particular importance in. connection with several points of my argument is t . h t  
ofthe origin of t,he Pinnipedia or seals. These cert;binly arose from the Creodoiita, 
perhaps in the late Eocene period, and are known as fossils from t,he Lower 
Miocene. A former suggestion that the Phocidae or true scals might have arisen 
from a different group of the Creodonta than that, from which the other Piimipedia 
originated is now considered to be improbable. The two main brniiches of the 
Fissipeda (Canoidea and Feloidea) must have diverged not very long after the 
origin of Fissi1)eda from the Creodonta, since fossils attributed by Simpson t.o 
t,he Canidae and the Felidae are known from tJpper Eocene roraks. 

Tile lice of seals and of Fissipeda are discussed separately. 



‘I’lit. licr. of’ tlie scals i ~ t ~  of c x ( ~ l ) t i o i ~ l  iiitercst Itecaiise of tlieni:t~’i~ic. liabits 
of I Iicir Irosts. Alalio1)liagit. : ~ I X >  al)seiit i u i t l  l iai  c ~ )ro l )a l ) l j -  I)eeii tlrou-net[ out,  
for tlrcl ;iliiiost (itti\-c>rsi~I o ( ~ ( ~ i i r t x ~ t i ( ~ c ~  of h ~ ~ ~ ~ O 1 J ~ l + l g ~ l  o i i  t l i c  Pissi1)etla suggests 
stiungly t tiat the oi,ipiiial stock of tlw l’iniiipe(lia niiist ;~ lso  have I)een iiLfestetl. 
rl’lic fact tliat JIallo1)lraga ;ire prcseiit on the, otters is iio inrpetlimciit to niy 
suggestion 11s to the fate of tlir 1iyl)otlietic;tl Mallophaga of the seals, for the 
otters ;ire h i .  less aqiiatic in their habits. 

,Aiiol)liira, on tlic other. hand, h:ave su fully survived the returii of seals 

I Iirii. hos ts  of a deiisc t i n ~ l e t ~ - f i i t ~  \vlii(,ii de he iwtting of t I I C  surface of tlic: 
I)ocly. T l ~ e  fact that ;ill tllree f‘itniilies ( seals are iilfested \+it11 eloselj, 

arasites is t in cxceediiigly strong ilidic*iit,ion that the infestittioil is 
especially in view of the fhct tltiit the se;t.ls (:an Iiavc! hat1 ?)rac:tic:iiiI~- 
t with otlier louse-itfcsted niamnids siiiw t tool; to an it(1liiitic lifi.”. 
mly to IIC expected, t>lic sea-lice have been sidcra I) I y niotlifiet l fro111 

the: t y ] ~  fonnd on their iiearest living relatives. Th differences I i n w  caused 
I ti(, groiq) to he @en farnilj- rank, h t  this seems to ine to exaggcnbtc tIit~ir 
t l t y r c ,  of’ I ~ C ~ I O ~ O ~ C S S ,  au t t  I l iavc~ no real tlouht that they sl ioi i l t l  be rc.ferretl t o  
tlic Haeninto])iiiidac illltL arc tlcrivctl fivm forms closelj, related to tlie ttnc:c:stoi~s 
o f  /,inoc/itrt/h us.  Tlie niost, t.xt remr fornis ot’ thc scal-liw iirc :~tlrnittcdIy 
( ~ s ( w (  Ii ng l j- uril ik  c 1. i ny  )?o / h  us,  1) I 11 if 01 it> P( ) n i p  rcs f’rordi i.n oph i / i  i i .  i / / A ,  t 1 i (; 
rriost  j)riinitive of t i ) (>  sml-lic.e (Pcrris, l!I20-1!~33, figs. 27!), 280. 1)p. 482, 48:<)! 
wi th  the tjrpe s1)ccies of Linopathus (Ferris, d .  c., figs. 206, 20’7, I)@. 243, 343) or 
1vit.1~ one of tEic less-specialized forms of Huematopinus (Ferris, 1. c., figs. 163, 264) 
it is ;it once clear that the resemblances are very great. The chief differences 
from Linoynat.hus arc that in Pi~o~c/iinophf?/,iii~t.s the antennae are composeetl of 
4 segments instead of 5 ,  the spiracles are very small and possess a spec:i;tlIzetl 
(.losing tlwiw, ant1 gonapophyses in the female genital region are Iwking, while 

tjhe atldit,ionill difference that, the fore-legs itre similar to t,hts 
The number of segments in the antennae is obviously 

siicli it chsrxcter has uncioubtedly arisen quite independently 
at least thretx t’imes ill the Aiioplura ” (Ferris, l!+20--1!X<5, 11. 481) ; furthermore, 
ill one of t,he seal-infestiripgener;l. (,‘I wtnrrfophthir?rs) tfhe antennae are ,‘,-segmented. 
Nor do 1 attach murh greater import’ance to thc ahsencc of gonapophyses, for 
ill a,ll the genera of seal-lice a. densc: patch of setne on each side of the genital 
rcgioii marks their former position, suggesting t.)iat they have not long been lost. 
rrhrx st,rurtnre of the spiracles is interesting and important,, hut  is very obviously 
; ~ l  :tda])t,atioii to life oil aquatic: host,s, and Webb (1946, pp. 95, 96) finds ail 
interesting resemblance between the prothoracic spiracle of seal-lice and that 
of Hriern,atoy,in,us, tliough he refuses to regard i t  as iiecessarily indicative of 
relationship. Tlie unmodified fore-legs of Haematopinus are shared by 
l<&inophthirizts among t,he seal-lice. There is another character of Haemah- 
p i ~ , ~ y  which is shared by the seal-lice and not by Linognathus : in Hap.m,atopinus 
the head has the post-antenna1 angles acute and directed anteriorly, giving this 
region an ext>remely characteristic appearance and forming a very conspiciious 
projection ; in the seal-lice hhis project,ion is not only always present (least so 
in Iqidophth.irrrs) but is sometimes (e. y. in Anturctophthirus t ~ ~ c ~ e c ~ i ~ )  almost 
I)reoisely of t,he same form a.s in Haematopinus ; in Linognathus the projection 
is absent. Tlie seal-lice may have originated from t’he Haematopinus-stock or 
t,hc Li~/,og.nath,us-stoc:li (I t’hink it certain that, they arose from one or the other), 
[Iut if from the latter it was at  a time before the fore-legsof Linognathms had beer1 
reduced and before tlie post-antenna1 angles had been smoothed off. 

* The seals of t,he Arctic are a favourite prey of the Polar bear, but a seal whch came 
illto C ~ O S C ~  enoirgh coiit;~ct with :I bear to have an opportiuiity of acquiring lice from it would 
l)c most unlikely to snrvive. Seals in the Ant’arctic cannot rome into corititct with any 
other mammals except whales. 



HOST-ASSOCIATIONS OF THE LICE OY MAMMALS 547 

I have dealt with this matter of the relationships of the seal-lice a t  some 
length because of the unusual importance of the light it throws on the relation- 
ships of the lice of the Carnivora to those of the rest of the cohort Ferungulata, 
and the very fortunate fact that the primitive characters retained by certain of 
the seal-lice are sufficient to demonstrate these relationships very clearly. 
The deductions which may be drawn from these relationships are discussed 
elsewhere (p. 556). 

Fissipeda. 
On the land-Carnivora or Fissipeda, Ischnocera of the family TrichotlectitliLe 

iirc of almost universal occurrence on every family, Anoplura of the genus 
Linognnthus are confined to the family Canidae, and a single meniber of the 
amblyceran family Boopidae occurs on the domestic dog ancl some other hosts. 

Perhaps the most interesting feature of the Trichodectidae of Fissipeda is 
that they are all much more closely related to one another than to the Tricho- 
tlectitke of the Artiotlactyla ancl Yerissodactyla, because this disposes of any 
suggestion that the land-Carnivora could have derived their Trichodectidae 
from their prey ; the differences I)ctween the Tric*hotlectinae of FissipecliL i~nd  
Uamaliniinae of Artiodactyla and Perissodactyla arc I)roI)iLbly great cnough to 
justify the siibfamilc rank given to these groiips. Ariothw Iioiiit of soiw 
im1iort;iiic.c is thitt the division hetwccn the hasls of the genus Tvichodcrtvs .s.s/r. 
and t h c  sc of FPZirnEa s . s t r .  is i t I S 0  the tlivisioii Iictwcer.11 the, superfamilies 
Canoitlea i d  Feloklea. 111 niy opinioi~ this constitutes proof that the Fissipeda 
werc iLII(’atly infested with a TrirhodectPs-like form before these two supcrfamilirs 
began to diverge. 

With regard to the Anolilura of the Eissipeda the position is difYerent. 
Fcrris ( 1910-1!)33, 1). 344) noted the close resemblance between Linognalhus 
s~to,szc.s and 1,. ppdalis (Osborn), the latter from domestic sheep, a i d  put forward 
very tentatively the suggestion that the long assouid ion between clogs and sheel) 
might have something to (lo with the apparent anomaly of the occurrence of it 

Linqnath u s  on i~ c:arnivore. He found the o(wrrence of a similar Linognath7~ 
on foxes in the Arctic regions not very consistent with this suggestion, and the 
discovery, since Ferris wrote, of a closely-itllied h i t  quite distinct species of 
Linognuth ILS on Brazilian Canidae of the genus I)ti.siry/on 11;~s thrown still further 
doillit or1 the hypothesis. The final blow to it is, in my opinion, given by my 
demonstration (p. 546) of the relationship between Haomatopinu.~ or Linognathus 
(which I think to he ancestrally not far apart) i d  thc seal-lice. It still remains 
possible that the Carnivora acquired their Anoplura from somc primitive 
member of the ungulate stock, but the time a t  which this c:ould have occurred 
cannot have been later than the divergence of thc k’issipeda and Piunipedia, 
and it seems to me to be simpler to suppose that the original stock of the whole 
cohort Ferungulata was infested with Anoplura not distantly related t>o 
Haematoir;in?is and Linognathus and that these have I)ecomc extinct 011 a l l  
groups of Carnivora except the Pinnipedia and the Canidar. 

The case of the genus Heterodoxus (Amblycera, Boopidae), found on the 
domestic dog and certain other Canidae as well as on Australian marsupials, is 
a difficult one. So long as it was believed that the species on the dog was the 
same as that on kangaroos i t  was obvious that the infestat ions must be secondary 
and quite recent (probably since the cliscovery of Aiistralii~ by Europeans), 
but it is now known that the species on the dog is clisiinct from any known 
from kangaroos unless Ylomley’s record of two males and seven females of 
Heterodoxus spiniger from Wallabia bicolor is reliable, vr-hich it probably is not. 
Unless WaEEabia bicolor, or some kangaroo or wallaby of which the parasites arc 
not yet known, is the origjllal host of H .  spiniger, the parasite must almost of 
necessity have transferred to domestic dogs through the (lingo, for the diKerences 
from the other known forms of the genus, though almost confined to the nit~le 
genitalia, are considerable ; although Australia appears to have been known 



to tlic tlliiiiese (luring tlic tliirtceiitli c e n t u r ~ ,  n lwriod of seven or eight hundrecl 
yvitrs does iiot seem aclcquirtc for tlic tlevc~lo~~rrient of siic.h tlifferen 
1 Iiave littlc clouht that the suggested kangaroo-origin of the p r  
the geograpltical evicleiicc is rather against it. H .  5 p i n i p ~  Irils first collected 
in Martinique in 1896 (Plomley, 1940). I t  occursiii many part sof Africa, Australia, 
America and Asia, but qiparentl?* not in Eirolx, the nortliern 1)art of the 
Ciiitctl States, nor ~ ’ a n i d a ,  tlioirglr these are the itreas where the occiirrcncc of 
i i  ])u’asite transporte(l froin diistralia i ) ~  man LvouitL seem most probable. 
‘Ylierc ;LIT largc numbers of records from tlie domestic dog and tlefinitely reliatrlc 
records from jackals arid cuyotcs. itecmds from hosts not kwloiiginp to the 
genus C‘ania arc cloithtful : u skin of (,’iwttictis civrtta from the Belgian Congo 
from whic:li 1 once obtaiiictl ;L short series of H .  spiniyar, antl a skin of (,(1.mifu 
cl-ocicta from which 1 took a pair of the samc sI)euies in Uganda werc both old 
ones which rr1it.y very .well hi~vc scrvcrl ;IS kxtltiirig f o r  ;L (log.* C:unirnings’ rccortl 
from i i  crow iuirl 1’lonilt:y’s from mitii itrv t)otli ohvious itonscnsc. \Veriiec*li’s 
rcror~ 1 from fi’~1i.s .scilinur i m ,  is ni 0s t irit crvsting 1) ioloyi ( : i i  1 I y ~ 1)  11 t, t 11 1: circ umst a n ccs 
o f  thc rwortl (sec 1). 507) arc not siiuli iis to givc rise to ariy cwiifitlencc that  tlrc 
ocwrrence wits ;L ~ i i ~ t ~ ~ r a l  one, pit r t idar ly  as H .  .spini!yw is iL1)untl;tnt on dogs 
in Brazil. The cvitfencc that H .  .spin,iyw reprwents i L  scc:ondary itntl relativel\- 

recent infestation on iioii-i~iiirs~ii)i~tl hosts is v w y  strong, but it rtmiairis 
j tist possiblc that Hr,fcvdo.x.cr.s oii(*c h;ttl it much a-ictcr distrit~ution. on 1)lii(:(~ntnl 
niiinimiils, of which its wcurrencc OII tliv (hriiclitc: is ii relic. 

Thc o(‘currence of Fvlicolrr sr thro .v fra / / t . s  (helonging to thc rl’ric~liocIcctirl;l(.) O I L  

the domestic cat a d  on P~1i.s .silve.stri.s, arid of E’elicolu cuJra (as well i ~ s  P. rub-  
mstrntzc.s) on Felis l y t k a ,  is a very interesting apparent anomaly, t)ecause 
Y e t i s  lyhicu is stated to be the ancestor of the domestic: cat and should, therefore, 
have the same parasites. The available evidence for the natural occurrence of 
Eelicola caffra on Pelis lyhica is weak, but confirmation of the occurrence would 
suggest that  this cat may not be the ancestor of F ~ l i s  cutvs and that, it was 
originally infested by Faticola cuffra only. Another possible solution of t.his 
problem is suggested by the facts that  Feticola subrostratirs is often abundant 
on its hosts whereas F .  caflra (of whose host I have dissolved or brushed many 
skins) is al’parent’ly exceedingly rare, and that Pelis catus antl Fdis  s i l twtr is ,  
as   ell as Felis catus antl 3’. lybica, are known to interbreed on occasion. It 
seems conceivable that Erlicola caflm was the uriginal louse of both Felis hybica 
and its derivative, E’. catua, but has been almost swamped out on these hosts by 
competition from the morc vigorous E’elicola suhrostratus, acquired by thc 
domestic cat from Felis silcestris. Examination of ancient cat-mummies from 
Egypt might perhaps throw light on this problem, of which a further complication 
is that Fslicola rostratus, occurring on two not very closely related members of 
the Viverridae, appears to be inseparable from F.  subrostratus. 

(14). TUBULIUEKTATA. 
The sole modern representative of this order, Urycteropus afrr, was formerly 

included in the Edentata d., but its resemblances to the true Edentata are IIOW 

considered to  be convergent and not, indicat.ive of any close relationship. The 
true position of the order is still not clear, but it has been suggested that the 
group is a very ancient derivative from the proto-ungulate stock, perhaps the 
Condylarthra. Simpson expresses this belief by placing the Tubulidentata in 
the superorder Protungulata of the cohort Ferungulata. Fossil remains of the 
Tubulidentata are extremely meagre, but the genus existed in the Pliocene and 
forms doubtfully referable to the order occur in much eadier rocks, including 
Lower Eocene. 

Orycferopits is infested by a single sucking louse, Hybophthirzts notophallus, 
;I rather remltrknlh menilrer of thc fmiily Haem~t01rinit1ae. Ferris (1920-19:35, 

* I once found a number ol‘ specimens in Kcnya on sacks used as a dog’s bed. 



111). 1’70, 175) regards Hylioplithii~~ta as heing verj* closely related to the iw.lent- 
iiifestiiig gciiiis 8r ip io .  I f  this is corrert there can be but little doubt fhiht thc 
iiifvstation of Ouyrt/~i‘opcr.s is ~ t ? c o ~ ~ t l i ~ r j . ,  arltl in this ronnection it rn:iy ~ v c l l  l)c 
signifkitit that  1)otli O y c f r r o p r t s  ant1 t tic tiosts of S+io live in hiirrows and may 
a t  times erilarye or  utilize each others‘ dwellings. But J retain an  open mind as 
to tlie primary or secondary natiire of this infestation, because 1 do not think 
that tlw p s s i M i t y  tliiit the rcseml)lances between thc two genera arc drro to 
thc rrtcntion hy h t l i  of similar 1)rimitive c:haracters or the acquisition hy tmtli 
of similar s1)cciiilizations is wlio11y excluded. Webb ( 1946, 1) .  !11 ) notes possil)l>- 
signifiicunt. resem1il;iiic:cs I)cLtweeu the sl)iracle-striictirre of H!/bop/rt?&x.s and of 
Hai . rn l l l~~/~ i l i , ,c .~,  t lie former being the more ~)rirnitivc. 

(16). YHososalDEa. 
7 1  I I i c  ciri.licst k i i o ~ v n  fossils hcloiiging to tliis order arc from tho U1)jier JCo(.(%ii(*,  

i i i i ( 1  I iavc I i c ~ n  on tlic direct linc of clesc~nt of tlic rnoclcni clepl~ants. ‘Hie 
groiq) ]iroC)al)ly split of from the proto-ungulate stock a t  a date about thc last 
tliirtt of the Cretaceous period. The motlern genera E1Pphu.s and Lorodon arc: 
rc1)rcsciitetl 1))- fossils iii the l’lcistocene ~ierictl. hu t  other cvidenw suggests i t  

t n i i c l i  earlier tlivergencc : the connection of Africa with Asia through AraI)ia 
i s  I)clici-ctl to have hecome inipassshle to most niainmals (prohalily owing l o  
(1cssic.atioii) in the Eocene or Miocene periods. so that it is most improt)al)lc 
t l i i b t  t l i c w  h a s  tjcen i l l l x  contact I)etwen the two genera since the Illioccnc at 
hitest, until man’s intervention Iiroiiglit tlieni together in captivitJ-. ‘l’his 
point is of g w t t  importance with regard to the distribution of tlie elephant- 
loiise, Huemutorn,yms. 

The group P\1.i~iicol)Iitliiri~i~i, whose sole representativc is Haem~torrq:ii.s 
Plephuntis, is of exceptional interest Imause to  some extent it stands between 
the Mallophaga and Anoplura ; its systematic ‘position has been very briefij. 
discussed above (11. N O ) ,  A very full account of its morphology has been 

, 1!)31) and it only remains to  note that itsresemblances to the 
Trichodeotitlae and the Anoplura are sufficiently marked as to leave little doubt 
(in my mind, a t  least) that  it lies but a short distance OF the direct line along 
which the former evolved into the latter. This opinion is less a t  variance with 
that, of Webb (1946, 1). 98) than might be assumed from our very differcilt 
translations of the facts into classifications. 

In t,liis order of hosts we have one of our best chances of obtaining fossil 
I’lithiraptera, for the occasional specimens of the mammoth which are found 
ice-preserved and with the skin and hair still more or less intact would be very 
well worth examining for lice by the dissolving technique. I venture to  prophesy 
that if any lice are found they will include a form very similar to  Haematonzyzus 
elephantis and perhaps inseparable from modern specimens of that  spxies. 

(16). HYRACOIDEA. 
!Che hyraxes are another very ancient group and an unusually coiiservilt,ive 

one. They are known fossil from as far back as the Lower Oligocene, when il 
number of genera existed of which Simpson refers two to the extant famil?. 
Procaviidae. He refers the order Hyracoidea to  the superorder Paenungulata, 
regarding them as being sufficient,ly related to  the Proboscidea to  be included in 
the same superorder. The Hyracoidea probably diverged from the general 
proto-ungulate stock at some time in the Cretaceous period. 

The hyraxes are infested wit,h both Isclinocera and Anoplura, and their 
infestation with tjhe former is exceptional in that as many as eight species, 
belonging to four genera and six subgenera, may occur on the same host-form 
(Bendrohyran: arboreus udolfi-friederici,p. 51 1 ) in the same locality, and doubtless 
occasionally on tlic same individual. On the other hand, certain other hyraxes 
whose parasite-fauna is fairly adequately known seem to  possess only three 
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genera of Ischnocera (Heterohyrax 8. bakeri, p. 514) or even only two (Procauk 
johnstoni lopesi, p. 519). 

The relationships of the Trichodecticlae of hyraxes (with the possible exception 
of Dasyonyx) are undoubtedly with the genera found on Artiodactyla and 
Perissodactyla, though they also exhibit some interesting and probably signi- 
ficant resemblances to the genera which infest tlie Carnivora. Dasyonyx differs 
from every other known genus of lice in that the claws of the posterior two pairs 
of legs are spinose-serrate, and for this reason has been accorded family or 
subfamily rank, but in other respects it fits in so well with the rest of the group 
that I am inclined to consider the claw-character as a specialization of little 
phylogenetic importance. There can be no reasonable doubt that the infestation 
of the hyraxes with Trichodectidae is primary. It is worth noting that 
h’urytrichodectPs seems to be possibly on the verge of extinction, for it is known 
from only one subspecies of Ikndrohyrax arhoreu.u, although large numbers of 
other forms of Dendrohymx (including numerous s u  bspecies of I). U ~ N J R W . V )  
have heen searched for lice, ant1 evm on this one form it is decidedly rare. 

Only one genus of Anoplura (ProZinollnathIts, beloriging to the Hnenlilto- 
1)initLac) occurs on thc Prc caviidac, and its distribution affords further strong 
support t o  tlic theory of secondary ihw~ncc, for it owurs only on Procawia and 
Hcteroh?/llar-geiier~~ in which infestations of Trichodectidae arc: much lightcr, 
hotlt in number of sl’ecics antl in number of inciivitluals, than in 1kndroILyru.r. 
There ciLn be no reasonable doubt tllitt the infestation is primary, arid 1 suggest 
that ProZinognathzt.s was once present on all three genera, h u t  has been ‘ *  crowded 
oirt * ’  on Uend~~1t~yra.r by the extreme success of the Trichodectidae. Prolino- 
n a l h ~ r . s  is stated by Ferris (1920-1935, 1). 409) to be “ exceedingly close to 
Li)zognathus ”: the latter genus (or slight modifications of it) occurs on most of 
the Artiodactyla and also on the most primituve family (Canidae) of thecarnivora. 
Webb (1947,p. 578) suggests that Yrolinognathus h i ~ s  affinities with the sucking 
lice of rodents antl is close to the ancestral form that gave rise to Linognathzts. 

(17). L S IRENIA. 

The Qireiiiit arc of little interest, in the present connection because of tlie 
in11)rol)abilit> of tlieir coml)illitt,ion of aqua! ic habits and lack of hair permitting 
tho siirvjval of lice. They perhaps 
itrose from the ])iteiuirigulate stock close to the clephents, and arc known as 
fossils from the Eocene period. 

Simpson refers them to the Paenungulata. 

(18). P E  1 RIYSODACTYLA. 

The odd-toed ungulates undoubtedly arose from the Condylartlira, like 
tlicir even-toed relations, but they appear to have diverged from these latter 
at a very early stage, perhaps in the late Cretaceous. Certain Early Paleocene 
condylartlis are very like early perissodactyls. Perissodactyla are definitely 
known from the Lower Eocene and some of the Eocene forms are separable into 
Equoidea, Tapiroidea and Ithinocerotoidea. 

The relationships of the genera of lice foimd on Equidae are quite clear, 
with the possible exception of Ratemia. The trichodectid genus Damalinia, 
known from all three Equidae which have been examined, also occurs almost 
universally on the Artiodactyla ; the anopluran genus Haematopinus is also 
characteristic of both Equidae and Artiodactyla. Ratemia (also belonging to 
the Haematopinidae) is unknown except from the Equidae. Ferris (1920-1935, 
1). 156) writes of Ratemia ‘‘ This is a peculiar genus of somewhat doubtful 
a,finities. It is possibly related to  the forms now placed under Linognathodes 
rather than to Linognathus as was suggested by Neumann.” My own view is 
that it, is a form whose specialization has taken the form of simplification and that 
it is quite closely related to Linognathzis. This view, if correct, would fit in 
well with tlic relationships of the other lice of the Equidac, for Linog?tathus and 
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its near relatives are extremely well distributed on the Artiodactyla. Ratemia 
has a very striking superficial resemblance to Pedicinus (found on Old World 
monkeys) but I believe this to be wholly misleading. 

This, like the Probosciden, is a group from which there is a possibility of 
obtaining fossil lice, for ice-preserved specimens of the woolly rhinoceros are 
occasionally found. These would be much niore likely to be infested than their 
nearly naked modern relations. 

(19). ARTIODAGTYLA. 
The even-toed uiigulates probably diverged from tlie Contl.ylartlira in thc 

late Cretaceous period or Early Paleocene, for members of one group of the 
Early Paleocene condylarths are very like early mtiodactyls. The Condylnrt hra 
themselves seem to have had but a short existence ; they are lriiowri from Lower 
Paleocene deposits and were extinct as a group by the end of the Eocene, though 
inany of them must have left descendants in the form of true iinpilntes. T h  
carliest known forms of the Condylarthra are very close in rnaiiy respects t o  
the early Creodonta (ancestors of the Carnivora), and it seems ext remely proh;iMe 
that tlicse two groups had a common ancestor in the lowest Paleocene or 1)erlial)s 
tlie h t e  Cretaceous ; the deeper origin of both groups must have been tlie first 
placentals of the mid-Cretaceous. The Condylarthra also show r e s c ~ ~ i ~ ~ l i ~ l ~ t ~ ~  
t o  the ancestrill Primates, ant1 the original stock of the k’erungulata imt l  t l i a t  
of the Ungiiiuulata may have diverged from tlie stem of the first placentals vcry 
close together, if not at the same point. 

Of the main groups of the Artiodactyla, the Suiformes had become recognu- 
itble by Lower Eocene h i e s  and the Tylopotln by the middle of the same period. 
The earliest known fossil Tragulina in the strict sense are from the Miocene, 
but certain late Eocene and Oligocene fossils apparently represent a stock 
ancestral to both Tragulina and Pecora. The Cervidae are known from the 
Lower Oligocene, the Giraffidae from the Lower Miocene, but many of the earlier 
fossils might almost AS well be called giraffes as deer and it is regarded by 
Simpson as certain that these two families had a common ancestry. The 
Bovoidea may have arisen from Upper Eocene forms referred to the Tragulina 
but the first fossils certainly referable to the group are of Lower Miocene date. 

The lice of the main divisions of the Artiodactyla arc discussed below undcr 
separate headings. 

S U i U U .  

The only Mallophaga known from the Suiiin belong to the anil)lycrroris 
fitrnily Gyropidae. This is a purely South American family which has a very 
ext ensive distribution on South American hyst ricomorph rodents belonging to 
the Cavioidea, Chinchilloidea and Octodontoidea, and also occurs rather 
sporadically on several other orders of mammals. I ts  occurrence on the pec- 
caries is probably secondary, though it is not wholly impossible that the present- 
(lay distribution of the family is residual and that it formerly had a much wider 
distribution, both geographically and zoologically. 

All the genera of Anoplura found on the ungulates belong to the Haemato- 
pinidae. Of those found on the Suina, Haematopinus is characteristic of t,he 
Artiodactyla and Perissodactyla ; besides its very general occurrence on the 
pigs it has a rather sporadic distribution on the Bovidae, is known from all 
Equidae which have been examined, and there is one unconfirmed but probably 
correct record from a member of the Cervidae. Pecaroecus (confined to the 
Suina) is of special interest, since Babcock and Ewing regard it as the most 
generalized member of the Anoplura recorded from an ungulate host ; they state 
that it is most nearly related to Microthracius (from the Camelidae), though 
showing some resemblances to  Hnemutopin,us, and it seems likely that Pecaroecrra 
is a specialized early off shoot from the stock which later gave rise to Haematopinua. 
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Its possession of eyes is a primitive charaeter *, but the structure of the thorax 
is more specialized than in Haemutopinus. The absence of Linognathus, or 
some modification of this genus, on the Suina is to be regarded as secondary. 

l ’ y  lopoda . 
The Trichoclectidac are represented on the family Canielitlae, tlic only living 

family of the order Tylopoda, by thc genus Lvpilcrintron, w1iic.h is very close to 
Uamalinia and possibly inseparable from it. 

The only anopluran genus known from tlie Tylopcda is ilIierotkovacizrs, 
which (like Pecaroecus) appears to be it specialized development from the 
Haemutopinus-stock. Although in several respects it is more specialized than 
Huematopinus, this genus possesses eyes, though these have lcst their pigment 
and are doubtlcss on tlie way towards complete suppression. 

Tray iilina. 
Our kiiowledge of the licc of this group is exceedingly scaiit.y, hit wc liow 

hitow that the chevrotains are infested with chewing licc of the genus lluwialiniu. 
As would be expected from the small size of the hosts (see Hopkins, 1943) 
thcsc lice are of tricholipeuroid form. No Anoplura arc yet known from thc 
Tragulina, but their occurrence is very probable. 

Pr.coru. 
The deer are infested with Trichtidectidae of the subgenus C‘r.r/icolu, wliic4 

shows an almost exactly parallel series of forms with the Uamalii~ia of Bovidac, 
elongate forms with a concave or notched frons occurring on the smaller species 
of hosts and broader species, usually with a convex frons (Rhabdopedilon), on 
the larger species. The differences from Dnmaliniu s.str. are very small but 
I think that C’ervicola is a valid subgenus. 

Two genera of Anoplura seem to occur on deer, hut the occurrence of 
Hawnatopinus on this family rests on one unconfirmed record; this is very 
tantalizing, for if the record were confirmed it would fit in excellently with the 
somewhat sporadic occurrence of the genus 011 other ungulates and with the 
principle of secondary absence; the characters of the species are such as to 
suggest that the record may very proohably be correct. The other genus, 
Solenopotes, is undoubtedly very closely related to Linognathus, the comnionevt 
genus on the Bovidae, and apparently occurs on all deer. 

Ferris (1920-1935, p. 365) very rightly thought that the occurrence of 
Linognathus on the Giraffidae needed confirmation because both records were 
from zoos in Holland and the giraffes might well have been contaminated from 
a common source. But I have now collected L. brevicornis in very large 
numbers from the skin of a giraffe calf that  had not left Kenya and had only been 
in captivity a very short time, and have also obtained it in considerable numbers 
from two wild skins. The fact that  giraffes and Bovidae are infested with 
Linognuthus while the deer possess the closely-related genus Solenopotes can be 
regarded as support for the belief of some mammalogists that the Giraffidae are 
more closely related to  the Bovidae than to  the deer, but may mean Soleno- 
potes evolved from Linognathus on the deer after the latter had diverged from 
the common stock from which it seems to be accepted that all three main 
divisions of the Pecora arose, while the Bovidae and Giraffidae have retained 
relatively unchanged the Linognathus which infested the original stock of the 
Artiodactvla. Especially because of the occurrence of Linogntathus oi? Carnivora 
T greatlj prefeI the second alternative, which is consistent with the suggestion 
(Simpson, 1945, p. 26‘7) that  the common stock of Giraffidae and Cervidae 
perhaps ought to he “ considered giraffid, with cervids arising from giraffids.” 

* Though Webb (1948 u)  has shown that vestigial eyes are present in Huematopinus. 



The Bovidae are universallj- infested. wt l i  iscliiioceivns Jlallopliaga belonging 
to tlie family Trichodectidae ~ n t l  (with tlic 1)o~siblc exception of Holakartikos) 
to thc genus Jlamalinirr. Holnkrrrtikoj is at  least 1-ei.j- closely wlatcd t o  
Dnmcrlinia. 

l'racticallj- all Bovidae are also infested with fdi~iog~zafliu.s,  and veq frequentlj- 
hy two species of the gemis, of wl1ic.h one is alwsvs long-headed arid the ofttcr' 
ilioi.t-licatletl Hn~Tnatoy,inu\ is iwt iiifreqiirwt OII t tic hvitlac. I)ut is c.onfinctl 
to  ttrcs Lirpc o r  vcry I : IT~P spccics of hosts. 

~i itiodnctyla i,? g c w t w l  
We krio\v the lice of8rtiodactyla very much hetter than tliosc of most groiil)s, 

i i i d  the outlines of the IJicGture :ire perfectly ctc-ar. t iiouyii nirrch tletzil remains 
to  be filled in. .4 gratifyingly large immher of the records are from ~ i l d  hosts 
nnt l  wholly reliable. 

So Amblycera owur, cxcept for the 1trol)xhly secontlary infestation of tlir 
peccaries with Gyropitlac. Zschnoccrtt are not known from the Siiina nor from 
the Ciraffitlae h i t  t hesc latter ha\ t= certainly not heen sufficientl~ cxaminetl 
On t lit, remilining y r o r q ~  'I'rit'hotlcc.titt:~e are universal mid all belo~ig to the 
g:pnu\ fhmaZirLia or very closcly-related gcners . t tic sltec*ics on tlifferent spccies 
of hosts i ~ i  c dmost invariably tliflerent, the f r w  exceptions ih1tl)earing to  he 
inostl\, ( h i t  not all) t h e  either to mistletrrmiiintions of the I)ardsitcs or to  the 
Iio5ts not hcing i cally SlJe('jficdl\. distinct. 

With regard to the Xiio1)liira. of Artiodactyla, the genus Liizognnthzc,q is 
inziversal on the Bovidae and occurs also 011 the Giraffidae. 8oknoptPs,  011 
the Crrvidae with one probably secondary occurrence on cattle, has evolvetl 
from a. form similar to  Liiiogizath us, while P~cnro~cux and JZicrothol-acitts are 
closer to  Haematopims, a more primitive genus than Linogizathics. The 
distribution of this Hap,matopiizits-groiii) of genera i s  of great interest : PecaroPc?iR 
is in a t  least one respect the most primitive of them, since it possesses well- 
tleveloperl eyes ; i t  occurs on the peccaries, belonging to the most primitive 
extant suborder (the Suiformes) of the Artiodactyla, and is replaced on the true 
pigs by Ha~matopiizus, which bas only vestigial eyes. 0 1 1  the Camelidae the 
group is represented hy Jfici.otliomciun, which also has vestigial eyes. The 
genus Hnematopinus occurs universally on the true pigs and sporadicallj- on 
a few of the Bovidae, in the latter case only on the larger members of the family- 
a n  obvious case of secondary absence on tlie smaller forms. This group of 
genera exhibits well one of the great difficulties in the imy of thesystematist 
who attempts to erect a. natural classification of the Anoplura the combin- 
ation of primitive and specialized characters in the same genus, with the prob- 
ability that similar specializations (particularly the loss of eyes) have taken 
place independently in different groups. Instances of this phenomenon are 
numerous : a reduction in the number of antenna1 segments to four .' h;is 
iintk)iibtctlly arisen quite inde~tcntlently at least three times in the Anoplurit ' 
(Ferris, 1920-19.3.7, 1'. 481) ; in the tlistantljr related genera Iiatemia arid 
I'Pdicinirs the number of ahtlominal pleural plates has in each case been reduced 
to three, giving the two genera a misleading appearance of close relationshili, 
and the first pair of legs has become reduced in size in at least two wholly inde- 
Tiendent cases (the Linognathus grou], and the lice of seals). 

There can be no doubt whatever that  the infestation of the Artiodactyla 
with kJoth Tricliodectitlae and Haematopinidae is primary ; in hoth g r o u p  of 
lice the genera are so widely distributed on this order of hosts, so closely related 
among themselves, and so different from those of other orders of mammals 
(except in the case of orders also belonging t o  the cohort Feriingulata) that  the 
i1ifest:ttions c ~ u l t l  not possibly have had a secondary origin. Moreover, the fact 
that  the relationships of the lire of various very distinct branches of the Ferun- 
gulata are nearly all with one wnothcr rather than with thc  lice of other cdiorts 
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not only supports the view that the cohorts are natural divisions but also suggests 
strongly that the louse infestations are primary so far as the cohort is concerned, 
and not merely the orders composing it. Liwgriathus and Haematopinus (or 
very close relatives) both have such a wide distribution on the Ferungulatrt 
that it is certain that both must represent primary infestation of the ungulates 
(s.Z.) a t  least and almost certainly of the Carnivora as well. 

VT. THE ANTIQUITY OF LICE AS PARASITES OF VERTEBRATES. 
Since lice are unknown as fossils, any evidence as to their antiquity must ba 

indirect and must be based on examination of their present distribution on 
groups of hosts the antiquity of which is approximately known from the direct 
evidence of fossils. and occasionally in geographical areas the approximate age 
of which is known. The argument is a simple one : that if two branches of a 
rnamnialian stock are both infested with closely-related lice, then the stock 
from which both branches diverged must also have been infested with similar 
lice ; if therefore, we can establish the date at which divergence of the host- 
branches took place we have set an upper time-limit for the infestation of the 
grorip with lice, which may be earlier but cannot he later. In  any such examinrt- 
tion of the antiquity of mammal-lice the Anophira and Rhyncophthirina are of 
special significance hecause they we unknown except on mnmnials and must be 
:txsumetl to have evolved on this group of hosts, whereas the ArnMyucra and 
1sc.hnocera occur even more abundantly on birds and their infestation of mammals 
m a \  perhaps be sec-ondary. Any deductions we may obtain must, of course, be 
inconclusive, the evidence being of such a nature as to permit of our establishing 
probabilities hut not facts. Our argument must be based almost exclusively 
on those instances in which there is no reason to suspect that an infestation may 
he secondary, and we are not entitled to draw any weighty deduction from the 
absence of lice (or any group of them) on a particular group of hosts, because of 
the probability that this absence may be secondary. Making all allowances for 
the imperfection of the evidence i~nd its contamination by cases of secondary 
infestation, 1 believe that from the present host-distribution of the Piithiraptera 
it is possible to make deductions which, while inevitably falling short of scientific 
proof, havo as their basis sufficient evidence to establish a very high degree of 
prohhility. 

(1). PREVIOUS ATTEMPTS TO UTILISE THE EV1I)C 4 KCK. 

Tlic earliest attempt to deduce the antiquity of lice from their host-distri- 
1)ution of which I am aware was made by Harrison (1914, 1). 9) when he put 
forward a tentative suggestion that " the adoption of a parasitic habit by 
Mallophagous insects occurred even as far back as late Mesozoic time "; two 
years later ( 1  916 a ,  p. 257) he restated his belief that this mode of life dated 
" from late ,Jurassic. or Cretaceous times ", and still later (1928 a,  p. ix) he 
suggested that the period was the Jurassic.. He accepted withoiit question thc 
:~ssumption that the first Mallophaga 1)arasitized hirds (an assumption which I 
regard as probable but unsupportecl by conclusive evidence) and consideretl 
that they took to a parasitic life on vertebrates a t  a time when they had not 
evolved beyond the stage represented by the most primitive of the Aniblycera 
.' and that they parasitized both birds and marsupials before the true mammals 
had differentiated out." My own deductions from the evidence not only fully 
support Harrison's main contention, but suggest a still earlier date for the origin 
of the Mallophaga as parasites of vertebrates. 

Ewiiig (1929, p. 93), though not concerned with deducing a date for the origin 
of the Mallophaga, attempts to prove that they originated on birds. He asserts 
that Harrison " considers the Mallophaga of the Australian marsupials (family 
Boopidae Mjoberg) as being the most primitive "-a statement for which I can 
find no basis in Harriaon's work, He then states that the conclusion as to the 
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primitive nature of the Boopidae “ is based upon a highly debatable assumption. 
i. e .  that t,he biting lice originated as mammal parasites ”, whereas in reality 
Harrison made no such assumption hut  accepted the assumed origin of the 
group on birds. After reminding us that t,he Mallophaga are pract,ically 
universally present on a11 birds but are absent on several large and important 
groups of mammals, Ewing continues as follows :- 

“ Then since the evidence is so strong indicating the origin of the biting lice from 
the Corrodentia would one not look for the most generalized types on the more ancient 
of the land birds ? Here we are met by the fact that tJhe lice upon the large flightless 
birds, the Palaeognathae, belong to the more specialized order, or the Ischnocera. 
Evidently these lice, some of which are peculiarly specialized in being asymmetrical, 
are of a relatively recent. acquisition by the hosts. Of t,he land groups of birds of flight it 
is precisely upon the commonly acrepted most ancient group, the Galliformes, that we 
find the most generalized forms of lice, those of t,he genera Menopon and Menucunthnrs and 
other nearly relat8ed genera. These lice are di~tinguished from those occurring on the 
Anstralian marsupials hy only trivial characters hardly of sufficient. importance to be 
accorded generic signifirance. Could not the Aiistrdian marsupials have obtained their 
lice from birds just as the domestic dog in North America has obtained one of its louse 
species. HPterodomts Zonyitarsrts, from an AiLrtrelian marsupial ? Certainly American 
marmpials did not get biting lice from Aiistralian marsupials, but rather from rodents 
with which t,hry were associated.” 

Ewing’s argunient is so full of flaws that i t  becomes difficult. to (leal with it. 
I m i  qiiite unable to understand why the admitted descent of a11 lice from th(a 
Psocolitera (Corrodentia) should be considered to be evidence for the evol ( i t  ion 
of the Mallophilgs on birds rather than on ma,ninials. I think I have proved 
(pp. 427-432) t,ha.t’ the absence of Mallopliaga on certain groups of mammalian 
hosts is almost certainly secondary, but I must modify Ewing’s statement 
about the distribution on birds of the groups Amblycera and Ischnocera, for 
Amblycera are absent or very rare, not only on the Pala8eognathae, but also on 
the Tinamiformes, Sphenisciformes and Gaviformes, all very primitive groups. 
The c:tse of the Tinamifornies is particularly instructive because (in spite of 
Ewing’s statement that the Galliformes are commonly accepted as t,he most, 
arioient group of terrestrial birds offlight’) ornithologists are in general agreement, 
that the Tinarniformes are considerably more mrient. On t’lie Tinamiformes 
we find an enormoils development of t#he Ischnocera and onl?- two 01’ three, 
exceedingly rare species of Amblycera. It, seems to me that it would be more 
1ogica.l to argue that), since all the most primitive groups of birds are devoid of 
Aniblycera (or nearly so), the birds must have acquired t,heir amI)lycerous fauna 
from marsupials, t’haii that the marsupials derived their Amblycera from birds. 
1 (lo not, however, argue in this way hecause 1 consider that the absence of 
Amblycera 011 the more primitive birds is very probably secondary. 

Nor do I agree with Ewing’s statement that t)he diflerences between the 
Mallophaga found on Australian marsupials and t,lie bird-infesting genera 
Menopon and Menacan.thms are t,rivial ; Harrison (191 5 ,  13. 124) considered that, 
these differences were wort,hy offamilyrank. Further, althoiigh t he acquisition by 
the great, flightless birds (ostric:li, emu and rhea) of their ohviously dosely-related 
Mallophaga may perhaps have heen “ relittively recent, ” it, oaruiot hitve occurred 
later than the Cretaceous period, when the land-bridge between Africa i d  

South America broke down. I have already stated (1). 538) my belief that 
there is no certainty that the American marsupials derived their bit,ing lice 
from American rodents instead of vice-versa. 

Webb (1946, p. 100) has also dealt with the origin of lice and considers that. 
they originated on birds. His argument would be much more convincing if 
he had been able t,o examine members of the Boopidae and had found t.hat these 
had spiracles of a less primitive type than those of bird-infesting Amblycera. 
Moreover, I cannot see that development of Aniblycera from psocids is more 
likely to  have taken place in a bird’s nest than in a mammal’s nest. The balltiice 
of probability seems to me to be very slightly in favour ofthe Amblycera having 
originated on birds, and a. little pore strongly i l l  favour. of the Ischnocera 



Iiaviiig migrated from birds to nii~niniiils (prticularly iii the wbe of ’I’riclro- 
phi loptrr i r .~) .  I entirely agree, on totally nidependent grormtls, jiitli ITCbb’S 
suggestion that the Anoplura are tleriwtl from the same ancestral rtovli <is the 
Tricliotlectitliic. 

(2).  EVIDENCE BRON M 4MMSLS. 

.-L nopliwa. 
l’ncloiibtctll~y primary infestations of sucking lice occur on the Perissoclactyla, 

Art iodac*tyla, HyrilcoitleiL, I’innipedia, llotlentia, Lagomorplia antl Primates ; 
those of the land-carnivores, the Dermoptera nnd the Jnsectivorn are probably 
primary (though Polyplax on Insectivora is here regnrdetl as secondary), ancl 
that of the Tuhulidentata is perhaps secoiidary. 

The first two of these host-groups are derived froni tlie Condylarthra and 
their Anoplura are very closely related, so it seems certain that the C’ondy- 
larthra were infested with Anoplura ; in this connection it is to be noted that 
Itoth groups of IioYts are herbivorous, rendering acquisition of lice from other 
inarnmals excessively improbable. The H>racoidea, if not derived from the 
~‘ontlylarthra, must he tlescendetl from a kindred Init still older stock ; their 
A4noplur:i are very close to Linoqnath u s ,  so that they affor t l  strong confirmation 
of tlic suggestion that the earliest ungulatc rnnmmals must have hccn irtfcstctl 
with :L Linoynafhu r-like geliris of lice. 

The Pinrtipedia are mainly flesh-caters, but their food docs not incliitlc other 
m:nnrnals, so tlmt it ~~-oul t l  be almost impossiltlc fat. thcnt to hiL\rc ttecomc 
sccwitlarily infested. But the J’innipedia are derived from the Creotlonta, so 
t liese also must have Imne Anoplura Moreover, the seal-lice show ohvions 
t r ims  of derivation froni a form not distantly related to  Hapmatopimcs, linking 
these lice closelj. with the HarmaloZ,i,zu.s-groiiy of genera found 011 so many 
different groups of the ungulates (both Perissodactyla and Artiotlactgla) and 
making i t  almost certain that the original stock of the Fernngulatn must h:tve 
been infested with a louse very near to Haematopinus. Similarly, the almost 
certainly primary infestation of the ungulates with Liizognath7ia or related forms 
links 111) with the occurrence of this genus on Canidae ant1 greatly adds to the 
proha2blity that the sucking lice of the Canidae are a resitlital infestation and that 
the absence of such lice on the other land-Carnivora is secondary. There is 
fossil evidence which suggests that  the Condylarthra and the Creotlonta had a, 

common ancestor, and the relationships between their sucking lice very strongly 
siqq)ort this suggestion, but the geological evidence sliows that such an ancestor 
cwultl not have existed later than tlie lowest Eocene antl wm more ~ ) ~ ) k ) i ~ h l y  
of late Cretaceous date. The latest (late we can assign to  the Anopliira, on the 
evidence just discussed, is the lowest Eocene period. 

Rut the Anoplura also orcur as inidoii~~tedly priniarj infestations on the 
T’uotlentia antl the Primates. The origins of the Rotlentia are so poorly under- 
stood that, the group is of but little use to  us in drawing our deductions, Itut 
rotlc~nts are known from the Paleocene ant1 it seems iml”ul)nblr thiit they h i l t 1  :I 

common stock with any other ortlers of mamntds (esre ld  ~) (~ r l iq ) s  the Lago- 
morpha) later than the niicldle of the (‘retaccous 1)eriotl. The origins of the 
Primates are better known, antl their relationships to the Contlylarthra- 
Creodonta stem are not very close (it seems significant that the Anoplura of these 
two stocks are also apparently not very closely related) It  seems certain that 
these two stocks cannot have had a common ancestor later than the first 
placental mammals, before the middle of the Cretaceous period. 

The evidence is all in agreement and makes i t  very nearly certain that the 
Anoplura infested the first placental mammals during the middle of the 
Cretaceous period. Moreover, these lice must have been true Anoplura and not 
arinectant forms between the Mallophaga ancl Anopliira, because all three 
host-stocks discussed (Primates, Hodentia ant1 the descendants of the Condy- 
Inrthra Ant1 Crcodonta) arc infested with licc of the tnie mopluran type. It 
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ih lwrni isdh to  suggest the pnsihility that the Anoplura iirc not nllkoll older 
than the mid-('retaceous period, because of the apparent absence of tile gro111) 
on non-plnccntal mammnls, but this absence may be secondary. 

With regard to the (late of the evolution of tlie Anoplura, the distribution 
of genera may be used as a check on what has been argued from the distribution 
of the group as a whole. The Camelidae of South America (llamas) are infested 
with Microthoracius, a highly distinctive genus which has recently been re- 
discovered on the true camels of Xorth Africa, the species found on the African 
camels being very closely related to those found on llamas. The latest kiiowtl 
fossils of Old World Camelidae which share the characters distinctive of tlie 
llamas come from Lower Pliocene deposits, so the genus ,Wicrothoracius must 
then have been already differentiated and may, of course, be very much older. 
But Camelidae are known from the Upper Eocene, so it is altogether improbable 
that the genus Jficrothoracius had not already begun to differentiate from the 
common stock of the Anoplura of ungulates in Eocene times. If the genus 
~~licrothoracius is of at least Eocene date, it seems practically impossible for the 
family Haematopinidae to be later than the Paleocene, or for the suborder 
Anoplura to be later than the Cretaceous, which is the date suggested by the 
evidence previously discussed. Similarly, I have argued above that genera 
akin to Lirwgmthus and Haematopinus probably existed in the late Cretaceous 
period. 

Again, the genus Pediculus is common to man and the chimpanzee, and man 
is believed to have diverged from the rest of the great apes in the early Miocene, 
so Pediculus must have existed a t  least in the early Miocene. But Pediciilirs is 
closely related to Pedicinus, which infests the rercopithecoid monkeys. The 
latter probably date from the Eocene period, so a genus ancestral to Pedicirlus 
and Pedicinus was probably extant during the Eocene. 

* I . )  I 

Rhyncophthirina. 
The occurrence of the same species of Haematomyzus on both Elephas and 

Lozodonta is of very great interest, for these two genera are both known as fossils 
from Pleistocene rocks. The fact that the two genera are not only both 
infested by Haematomyzus, but by the same species of that genus, gives an 
indication of the enormous length of time during which a parasite may persist 
unaltered, and suggests that the species Haematomyzus elephantis may already 
have been a very ancient form during the Pleistocene. In  any case the species 
can hardly be later than the Pleistocene period, and the genus must obviously 
be very much older. 

In  considering the earlier history of the Rhyncophthirina we are faced with 
the difficulty that the only two twigs of the elephant-stem which have persisted 
to the present day diverged relatively recently. In this connection the alleged 
occurrence of Haematomyzus on a rhinoceros would be of immense interest if 
there were the slightest reason for supposing i t  to be natural, but this is not the 
case. Not only does the sole record come from a ZOO, but the Rhinocerotidae 
are widely sundered phylogenetically from the elephants, so that it is excessively 
improbable that any member of the Rhyncophthirina which occurred naturally 
on them would belong to Haematomyzus and still more unlikely that it would be 
H .  elephantis. 

I n  the absence of better evidence we can only suggest the probability that 
the original Eocene stock from which the Proboscidea evolved was infested with 
Rhyncophthirina, and the further probability that the group is much older than 
this. Since the much more specialized Anoplura have been shown (p. 556) to 
have been almost certainly widely distributed not later than the middle of the 
Cretaceous period, it seems unlikely that the relatively primitive Rhynco- 
phthkina are of later date than the early Cretaceous, but the evidence is too 
weak to permit ofmore than suggesting this date as a possibility. 
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as 1vcI1 <is 11i;~iiiiii~tl o t11 ,~ t  t Ilc I l i f i . d < i t i o l i  of t lw  I,ittrr may lmvc been dcrived 
from the fornier. his ol)jrc.tioii is prticwlarly qqilicahle in the casc of 
Trichophilopfmcs, which perhaps originated relatively recently from a bird- 
infesting form and whiclh will not, therefore, he discussed. It hardly applies to 
the Trichotlectidac, which possess at  least one feature (the presence of gonap-  
physes in the fernale) that IS absent, in all the known lice of birds cxce1)t 
Osculotfv. Moreover, the Trichodectidae of different groups of mammals are 
all so obviously inter-related as t o  make it certain that the surviving groups arc 
a11 descended from one common ancestor, whether that ancestor evolved 011 a 
mammal or was an acquisition from a bird. The Trichodectidae seem to me to 
be very close to the stem from which the Anoplura branched off, and I strongly 
suspect that they arc the relatively unchanged descendants of the common 
ancestor of Ischnocera, Rhynchophthirina and Anoplura. 

The present distribution of the Trichodectidae on the orders of mammals 
closely resembles that of the Anoplura, undoubtedly primary infestations 
occurring on the ungulates and Carnivora, while the infestations of the Rodentia 
and Primates are very probably primary. The chief difference is that among 
the carnivores the seals lack Trichodectidae while the land-carnivores are almost 
universally infested with this family of lice. This distribution doesnot, of course, 
mean that there has been a parallel evolution of Anoplura from Ischnocera on 
each of the mammalian stems concerned, but that the original common stock 
from which these stems diverged must have been infested with Trichodectidae 
as well as with Anoplura. Trichodectidae must have been mammal-parasites 
during the Cretaceous period and must then have parasitized the first placentals. 
Below this point we are reduced to  conjecture, for Trichodectidae are not 
known from any non-placental mammals. But i t  is altogether possible that 
the ancestors of the Trichodectidae parasitized the Pantotheria during the later 
part of the Jurassic period. 

Again valuable confirmatory evidence can be obtained from the distribution 
of groups within the family Trichodectidae. The Carnivora are infested with a 
number of natural groups which merge into one another so completely that I 
refuse to  regard most of them even as subgenera though others regard them as 
genera. Of these groups Trichodectes s.str. occurs exclusively on Canoidea, as 
also do various groups that I regard as referable to  this rather than to Felicola, 
the latter group is confined (as Felicola s.str.) to the Feloidea, while Suricatoecus, 
which I consider to  represent a stage in the evolution of Felicola from Tricho- 
dectes, occurs on both Canoidea and Feloidea. Far the simplest explanation 
of these facts seems to me to  be that the original Fissipeda were infested with 
a genus extremely similar t o  Trichodectes sstr.,  that this had already given rise 
to  Suricatoecus before the Canoidea and Feloidea diverged, and that on the 
Feloidea (but not on the Canoidea) Suricatoecus evolved further to produce 
Felicola sstr.,  Suricatoecus subsequently dying out on most of the forms of both 
Canoidea and Feloidea. But if Suricatoecus was present on the common stock 
of the Canoidea and Feloidea i t  must have existed in the Upper Eocene period, 
when these two superfamilies had apparently already diverged. And if an 
extant genus (or subgenus) of Trichodectidae was in existence during the Eocene 
period, then the lowest Eocene or even the Paleocene is surely too late a date 
for the evolution of the family as a whole, and an early date in the Cretaceous 
is much more probable ; a still earlier date is, of course, not excluded. 

Amblycera. 
Here, again, we are dealing with a group which parasitizes birds as well as 

mammals, and which may have heen secondarily acqnirecl from the former by 
the latter. 
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.\inl)lywr~i owrir  on Ttotlclitiil, Primates, Siiina and marsiipidh, t Iio fibmilies 
c~)iiccriictl l)oiiig t I I (~  (:yrol)icl:w ,L i1(1 Ih)1)icl,ic.. ‘l’li(~ ~ ~ ~ ~ t ~ o ~ i ( i i t c  i ~ r o  so tiistinut 
from all  other . \ inI) ly(w~~* iiiid 51) wiclcI> clistt i l i i i t c ~ t l  o i i  ( . ( , i . ~ ~ t i i i ~ i . o i i j ) s  ofro(1ciits 
that their infestaiion of tlic roclcnts tnrist he i u g ~ ~ r c l c d  :LS 1)ihiiwy, I)nt tlwy ovcur 
so sporadically on Pritnntes and Suina that their infestations of these groups 
must be assumed to be secondary. A primary infestation of the rodents takes 
us It;Lck to about the micltlle of the Cretaceons per id ,  below which (late mr are 
retlncetl to guess-work on account of the obscure relationships of the Gyropid:ce. 
One is a t  liberty to assume either that the Gyropidae were then of much wider 
distrihition on mammals and wcre linked up with the other mammal-infesting 
Amblycera, or that they were independently acquired by the ancestors of the 
rodents from birds. I greatly prefer the former hypothesis because of the 
isolation of the Gyropidae from a11 bird-infesting genera antl the fact that they 
seem to have a distant relationship to the Boopidae. 

The Trimenoponinae and Boopinae are of much greater interest because they 
are the only lice known to occur naturally on non-placental mammals. I have 
discussed these groups above (pp. 536-538) and have stated my belief that they 
are closely related and that the occurrence of Trimenoponinae on South 
American marsupials is probably primary, while the infestation of the Australian 
marsupials with Boopinae is certainly primary. From this there follows a very 
strong probability that the original stock of the marsupials was infested, antl 
since marsupials are known to have existed in the Cretaceous period it seems 
exceedingly probable that Amblycera were then parasites of marsupials. Therc 
is no reason to suppose that they are not very much older than this, and it is 
entirely possible that they occurred on the Pantotheria. If the marsupials 
acquired their Amblycera from birds this may have happened during the 
Jiirassir period or a t  the very beginning of the Cretaceous, but if Amblyrera 
evolved on mammals the group may have parasitized the original stock of the 
mammals at  the end of the Triassic period. In this connection the absence or 
great rarity of Amblycera on the most primitive surviving groups of birds is 
interesting but by no means conclusive because of the probability of it being 
secondary. Nor is it necessary to assume that Amblycera cannot have infested 
the ancestors of mammals earlier in the Triassic period before true mammals 
(even of the monotreme type) had appeared, for the fact that the moliotremes 
have hair not differing in essentials from that of marsupials and placentals 
shows that hair must have been evolved at  the time the first mammals appeared, 
and suggests the possibility that some of the later ictidosaurian ancestors of 
mammals may also have been hairy. Even if this was not the case, the evolution 
of hair from scales must have involved the appearance of intermediate conditions 
and there is no reason to suppose that none of these intermediate types of skin- 
covering provided suitable food and shelter for the hypothetical very un- 
specialized Amblycera which are the only type of lice that could then have been 
in existence 

Phthiraptera. 
Considering the whole of the evidence derived from the distribution of lice on 

the mammals, and taking first the more specialized (and therefore presumably 
younger) groups, the Anoplura can hardly be more recent than the period when 
the Condylarthra, the Creodonta, the Primates and the Rodentia were all 
represented by one common stock, which is about the middle of the Cretaceous 
period. 

The available evidence with regard to the Rhyncophthirina is too scanty to 
permit of more than a suggestion that the group probably occurred before the 
Eocene period and is not likely to be younger than the Anoplura. 

The Ischnocera as parasites of birds will be considered later, but as parasites 
* Their affinities perhaps lie with the Boopidae rather than with any bird-infesting 

group. 
37* 
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of mammals they iiot oiily tiirist llikvc occiirred i n  the Paleocc~ic~, I)ut tit that 
(late the princip I mammal-inf~stiii~ family was the Tricliodecticlac, just as i t  is 
t,oday. The lsclinocera must have oc~iirretl on mammals in the Cretaceous and 
the infestation may even go back to the Jurassic but the absence of this group 
on the marsupials, though inconclusive, is somewhat against so remote an 
origin : an early Cretaceous date is more probable. 

If we accept my suggestion that, the resemblances between the Boopinae and 
the Trimenoponinae are evidence of genuine relationship and not of convergence. 
then the Amblycera probably infested marsupials at a date not much later than 
the origin of the latter, which is at latest the early Cretaceous period. Attempts 
to  trace the Anihlycera as mammal-parasites beyond this period are frustrated 
by the possibility that the earliest marsupials may have acquired their Amblycera 
from birds. 

(3). EVIDENCE PROM BIRDS. 

The ancestry of the birds is, unfortunately, much less well established than 
that of the mammals, a t  least so far as the different orders are concerned. The 
first known bird is Archaeopteryx, from the Upper Jurassic, and the group prob- 
ably evolved in the Upper Triassic period, but the first unquestioned ancestors 
of modern groups occur in the Upper Eocene, when the main orders and families 
were already well marked. There can be no doubt that these must have arisen 
from the rich and varied avifauna of the Lower Eocene, and these, in turn, from 
the toothed birds of the Cretaceous, but the affinities of all the forms which 
are older than the Upper Eocene are in dispute. 

No birds are infested with Anoplura, but all which have been adequately 
examined possess Mallophaga. The most primitive groups are apparently 
almost or entirely devoid of Amblycera, but on the higher groups both Amblycera 
and Ischnocera are universally present. An interesting point is that the 
Ischnocera of the most primitive groups of living birds almost all possess the 
primitive ‘. circumfasciate ” type of head-structure which is also the only t o e  
found in the Trichodectidae ; this type of head-structure persists in lice from 
b ids  a t  least as high up the scale as woodpeckers, but on all the higher groups of 
birds non-circumfasciate genera of Ischnocera tend to be dominant. 

I have formerly used the absence of Amblycera as an argument for the 
ancient nature of certain groups of birds, but if we are to accept the unproved 
but generally accepted assumption that the Mallophaga evolved on birds, this 
is too bold an argument, forif this assumptionis correct the absence of Amblycera 
on the lowest orders of birds must necessarily be secondary. Without accepting 
or rejecting the assumption that the Mallophaga arose on birds, I agree that the 
absence (or great rarity) of Amblycera on the most primitive groups is probably 
secondary. 

The facts that no birds which have been sufficiently examined are without 
Mallophaga, and that each order of birds has a t  least some genera of Mallophaga 
which are not found on any other order, are conclusive proof that Mallophaga 
must have occurred on birds a t  a time before the present orders had evolved, 
i. e . ,  not later than the Lower Eocene and in all probability very much earlier. 
On this point there is very strong supporting evidence : the ostrich, emu and 
rhea, Ethiopian, Australian and South American respectively, are all infested 
with Ischnocera which are obviously closely related, and which therefore 
cannot have been independently acquired by each of these hosts. But all three 
hosts are flightless and the land bridge between Africa and South America 
broke down during or before the Cretaceous period, since when there can have 
been hardly any contact between ostriches and rheas, though it is possible that 
there may have been a certain amount of later contact through Holarctica. 
The ancestors of these birds must, therefore, in all probability have been infested 
by Ischnocera during the Cretaceous period. Since a t  that date the Ischnocera 
were already in existence, it seems impossible that the much more primitive 
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dmblycera began to be parasites of vertebrates later tliaii tlic ,Iiir;issi(,. i i l l t l  

entirely possible that the period was the Upper Triassic, when t'lie first ltirtls a 1'1' 

believed to have appeared ; the uncertainty as to whether t.lic, 31;iIlopl~iiga 
evolved on mammals or on birds forbids our asserting on whir11 group of host-: 
these very early Mallophaga occurred, but 1 consider it' c s t i ~ i n c l y  ~ ) ~ Y J ~ M I I ~ ( \  
that during the Jurassic period, at least', Mallopliap. occurred on bot 1 1  hirtls ; 1 1 d  

mammals. 

(4). EVIDENCE FROM iwssiLs. 
We have now discussed the distribution of the Plit1iiixpter;i (111 m i l  i1111i : i  l h  

and on birds aiid have deduced from the evidence u verj' carly date, for thc, oiigiii 
of t'he group as parasites of these two classes. Before ire proc~e(1  t o  niakc. ;lit> 

deductions from the distribution of lice on the mammals antl birds togetlicr, i t  
is incumbent on us to see if there is any geological evidence wliic+li cwiflicks \\,it 11 
t,he deductions we have so far drawn. Although lice arc not Imowii as fossils. 
many other groups of insects are, and it is from these latter pwnl)s that 0 1 1 1 '  

evidence must be drawn. In this connection we must remember t l i t t t  t I i ( ,  

Phthiraptera belong to the more primitive hemimet~aholous division of tlic. 
insects. 

The first undoubted known remains of insects occur in the Devonian, antl I)). 
the Carboniferous period they are not only numerous but begin to show st'roitg 
affinities to many of the extant orders of the hemirnetabolous group. In t.lir 
Triassic most of the insect-remains are referable with confidence to the existing 
orders and by the Jurassic many of them can clearly be referred to esisting 
families ; Baker (1931, p. 191) notes the occurrence in the Lower Eocene strata 
of fossil larvae of the Oestridae or bot-flies, parasites belonging to one of tAe 
highest groups of one of the most specialized orders of insects (the Diptera). So 
date, later than the Carboniferous, which we care to suggest for the origin of a11 

extant order of hemimetabolous insects would be at variance with t'lie geological 
evidence, and the fact that the Jurassic insect-remains are oft,eii referahlc t o  
existing families even suggests that the Jurassic is too recent a date to look for t Iic 
emergence of an order, though it must be admitted that a new order iiiiglit' iti.is(* 

at  any time when conditions (in this case the existence of hosts wit11 a suitLtljlc: 
skin-covering) became favourable. 

(5) .  THE EVIDENCE -4s A WHOLE:. 

I have summarized above tlic 
evidence derived from the distribution of lice on the various groups of mammals, 
and claim to have proved (as nearly as is possible from the available evidence) 
that the Anoplura must have existed in the mid-Cretaceous period, the ischno- 
cerous family Trichodectidae in the early Cretaceous period or perhaps the 
Jurassic, and the Amblycera in the Jurassic. All these dates are the latest 
which I consider i t  justifiable to suggest on the evidence ; earlier dates are by 
no means excluded, though there is a little evidence which suggests that the 
Anoplura may not be much older than the middle of the Cretaceous period. 

The evidence derivable from the distribution of the Mallophaga on birds is 
much less satisfactory because we know far less about the origins of the different 
orders of birds than of those of mammals, but it demonstrates the great prob- 
ability of the presence of Ischnocera on birds in the Cretaceous period aiid 
suggests the improbability of a later date than the Jurassic period for the first 
infestation of birds by Mallophaga, with nothing to suggest that an earlier date 
is unlikely. 

The evidence of fossil insects not only does not conflict, with the deductions 
drawn from the present-day distribution of lice, but even suggests the possibility 
that the Jurassic may be too late a date to expect the emergence of a new order, 
and that for t.his we ought to seek not later t'han the Triassic periocl. 

Now let us take the evidence as a whole. 
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It i b  l)articiiIarIy to be noted that the var iou~ Iiiieh of evitlciicc, cacli incoii- 
cliisivc wlicii taken by itself, all s~ipport one another. Xot one of thcrii is incon- 
sistent wit11 my suggestion that the first Mallophaga must have been parasite5 
of vertebrates not later than the early Jurassic period, and in all probability 
in tlie Triassic. 

The almost universal occurrence of lice on both mammals and birds llievitihly 
suggests the possibility that they occurred on J, vommoii ancestor of thcsc two 
groiips, but Professor Broom tells mc that no such common ancestor could liavc 
existed later than the Lower Permian period. The complete absence of tlic 
Phthiraptera on modern reptiles seems to exclude so early an origin for tlic 
order, though it is doubtful if lice could live on a scale-covered skin. Unfortnii- 
atcly we do not know what was the skin-covering of the Cotylosauria of tlic 
Lower Permian. 

I suggest that  the sequence of events was more or less as follows : in the late 
Ti iassic period primitive hemimetabolous insects of tlie same stock as tlic 
Psocoptera found food and lodging of a suitable kind on the skin of either tlic 
ancestors of the mammals (possibly still reptilian) or the very early birds ; both 
the ancestors of the mammals and the early birds were for the most part carni- 
voroiis, the Proto-Mallophaga were not yet a t  all specific in their choice of host, 
;tiid transfer took place from the mammal-ancestors to the birds (or vice-vrrsa) 
as the successful predator devoured its prey. It is tempting to suggest that  tlic 
Amblycera may have arisen on one of the groups of hosts and the lschnocera 011 
tlic other, but there seems t o  be no evidence whatever in favour of such a sugges- 
tion and I think i t  much more probable that both groups developed on the same 
host-class and transferred to the other before even feebly specific host- 
associations had developed. It seems impossible to decide whether the ancestors 
of mammals or the early birds were the first groups to be infested by Mallophaga. 
By the time the main branches of the placental mammals had diverged (probably 
in the mid-Cretaceous) not only had the Ischnocera evolved (probably iii the 
Jurassic or earlier) from the Amblycera, but the existing family Trichodectidae 
mas already extant and host-specificity must have already appeared, for after 
this period i t  would have been practically impossiblc for the herbivorous 
Condylarthra to  become secondarily infested. The Anoplura probably first 
appeared during the Cretaceous period and in any case not later than the 
divergence of the main branches of the placeiital mammals. 

VII. SUMMARY. 
The Phthiraptera or lice are divided into three main groups or suhorclers 

Mallopliaga, Rhyncophthirina and Anoplura, of which the first-named is further 
divided into the superfamilies Amblycera and Ischnocera. All the Phthiraptera 
are derived from one stock, which appears to have been an off-shoot of the 
Psocoptera. 

All the lice are obligatory ectoparasites of mammals or birds ; the Rhynco- 
pht hirina and Anoplura occur exclusively on mammals, while the Amblycera 
and lschnocera are found on both mammals and birds, though the families 
found on the two host-classes arc different. Lice belonging to at least one of 
the main divisions occur on all the large orders of mammals except the 
Chiroptera. Evidence is produced that lack of lice (or of certain groups of lice) 
011 given groups of hosts is very often due to  secondary absence, and it is suggested 
that  such iiistaiices of secondary absence are frequently due to  competition, 
either between the different groups of lice or with other groups of ectoparasites. 
A host-list of the lice of mammals is provitleci, so that the r e d w  may evaluate 
for himself the deductions made. 

The entire life-history of all the lice takes place on the host, and the food is 
blood, hair or feathers, skin-debris, and probably niucus and sebaceous matter, 
all provided by the host ; the food is different for each of tlie suborders of hce. 
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‘I’lic. absence of the necessity for any part of the life-liistorj to t d i c  1)Ixe ()if‘ 
tlic host has made possible host-associations which are more extreme1 1 sliwific 
than in the case of any other large group of ectoparnsites, and this in tiim Iias 
rendered successful interspecific transfer of louse-species escessivcl>- difficult. 
Even transfers which result in the death of the transferred lice ~ i t h i n  n I)ricf’ 
pcriod are very uncommon in natural conditions except in the case of prctlator 
aiitl victim, but in the latter instance opportunities for such tran5fers must I)c 
coninion. The paucity of authentic records of lice occurring in natural coiitlt- 
tions on a host to  which they are not normal must mean that there is some 
f k t o r  which inhibits tlie successful establishment on the predator of a loiise- 
infestation derived from its prey, and there is strong evidence that this f;tc*tor 
is that  the food-supply available on the strange host is, with rare exceptions, 
unsuitable, or even lethal, to tlie invading lice. 

The extreme specificity of the host-associations of the lice leads to the most 
interesting feature in the study of the order, because there is overwhelming 
cvidence that the vast majority of lice have infested the groups of hosts on whiclt 
they now occur ever since the date when these host-groups became differentiated 
from their parent stocks. Because evolution has almost invariably proceeded 
niore slowly in the lice than in their hosts, the relationships between the fornicr 
may often be used to trace the phylogeny of tlie hosts in cases in which evoliitioii 
of the latter has proceeded so far that  their relationships have become obscure. 

No lice are known as fossils, but their present host-distribution can be used, 
coupled with the evidence derived from fossils of the host-groups, to furnish 
evidence as to the antiquity of the various groups of lice. From such evidence 
I have deduced that the Anoplura cannot be of later origin than the middle of 
the Cretaceous period, that  the Ischnocera existed in the early Cretaceous or the 
Jurassic, and the Amblycera in the Jurassic, earlier dates not being in any way 
excluded ; the evidence with regard to  the Rhyncophthirina is too scanty to 
permit of more than a suggestion that this group is probably much older than the 
Eocene period and may well have existed in the Cretaceous. It is perfectly 
possible that the ancestors of the Amblycera (the most primitive of extant 
groups of lice) may have begun to be ectoparasites of vertebrates during the 
later part of the Triassic period, and that they then parasitized either the very 
earliest mammals and birds or the still reptilian ancestors o f  these two groups. 

It may be useful to  summarise also the lines along which it seems to  me that 
future work should proceed in order to make the maximum adations to  our 
knowledge of lice :- 

(i). Collecting.-Very much more collecting is necessary, especially in the 
Oriental Region, and so far as possible this should be combined with population- 
studies such as have been carried out in the case of Pediculus humanus ; these 
studies are likely to  give results of particular interest in cases of multiple 
infestation. I n  this connection the dissolving-technique has given us a method 
whereby big game hunters can add very greatly to our knowledge with very 
little trouble to themselves, for many who would be unable to spare the time to 
collect lice by other methods would find it easy to rip off and dry a few skins for 
subsequent examination. It should not be forgotten that many large mammals 
are inevitably doomed to become very rare or even extinct with the development 
of the countries in which they dwell, so that no time should be lost in ascertaining 
the parasite-fauna of such threatened species before it is too late. Collections 
made from captive hosts or from skins in museums are capable of being of great 
value, and museums should never destroy unwanted specimens (such as faded 
skins from specimens which have been on exhihition) withont giving a specialist 
on lice the opportunity of dissolving them, but such collections are far less 
reliable then those from wild hosts and slioidd only he regarded as supplementary 
to the latter ; single specimens from captive hosts or from skins should not be 
described. Mucli remains to  be ertained about the parasites of our coninion 
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domestie mammals, and some of these offer a particularly fruitful field for obser- 
vations on the question of ecological niches. The specialist should show much 
more care than is often the case with regard to the recording of data concerning 
tlie host of his parasites ; all available relevant facts should be placed on record, 
particularly the number of lice obtained, the number of host-individuals from 
which they were collected, and whether the host was wild or captive. Thc 
collector often does not yet realize how easily contamination may occur, and the 
specialist too frequently shares his failure to appreciate this point and thereforc 
publishes ‘ I  facts ” which are sheer nonsense ; in my opinion it is the duty of the 
specialist to refrain from publishing records which are not almost certainlj 
reliable. 

(ii). A‘ystematic wovk.--The quality of our systematic work on lice ha& 
improved immensely in the last thirty years, though there is still room for 
further improvement, especially with regard to very closely related species and 
subspecies ; in my opinion any constant difference (however small) between 
different communities of lice should be recognized, and this is a strong argument 
for the examination of long series whenever possible. Bad methods of mounting 
specimens for examination have been responsible lor much bad systematic work 
and must be abandoned, and we must also cease identifying specimens with 
inadequately-described species from another host from which material is not 
available. We still badly need a good super-generic classification of tlic 
Anoplura. Description of new species from material the host of which is not 
linown serves, in my opinion, no useful purpose. Revisions should be directed 
to genera (or groups of genera) of lice, not to the fauna of geographical areas. 

(iii). Experimental work.-Experiments on the biology of lice are so few, 
except in the case of Pediculus humanus, that they can hardly be regarded as 
having begun. Points on which information is specially desirable include the 
factors which result in host-specificity, the degrees of relationship between hosts 
within which these factors operate, and the results of transferring lice of a 
given species to a host already infested with a closely related species or with it 
different subspecies of the same louse. It would also be of very special interest 
to  observe whether successful transfer of a louse to an abnormal host will 
eventually result in morphological changes in the louse, and this could probably 
most easily be done by transferring specimens of a known human strain of 
P&xkts humanus to uninfested individuals of Ateles (spider-monkeys) and 
examining samples of the resulting populations a t  intervals over a long period. 
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I'ithlished name or sul)sp,evific I A ~ I I ~ C .  

nberti, Scirirlis. 
ctblusus, C'itelliia. 
Abrocoiiia sp. (from V&im~, C l d e ) .  
It byss in i c  t t s, A4 roicai~t ir  is. 
rrcoiiciiy, Dasyprocttc, l ~ f I J O l J l ' O Y 1 .  

l iduriietzi,  Dendrohyrcrc. 

rrilolfi-friederici, Dendr,o/iyrri.c, I',OCCLC~CC. 
ritltt.stiis, Canis, Thos. 
fitluabus, Pithecus. 
rrc!/tcgrus, Capra. 
" aegyptiaca, Capru ". 
uequatorialis, Philanto1116u. 
tierams, Akodon. 

uestuans, Sciuru s . 
tkcthiOpiCu8, Phmociioerlis. 
uethiops, Cercopitheotx. 
u fcr, Orgcteropus. 
icfrfricana, Elephcrs, L o u h , t l u .  
tifricanus, Potciiiroclroe,u.s. 

irgrcrritts, Apodemus, X t i s .  

ugrestis, Aroicola, Hgpiidaeirs, :I1 icrulirs, J I u b .  
uyuti, Du.syprocta. 
(tlascanus, Callorhill i r s .  

ulascensis, Lemilairs. 
ulascensis, Vulpes. 
cclbuniensis, PTOCUU~U. 
ulbata, Ochotona. 
idbibarbatus, Pithecua. 
ulbicuuda, Ichneurnia. 
ctlbqrons, Antilope, .Dairialia, U U I I L ~ ~ ~ S G U S .  
ulbigena,, Cercoeebus. 
idbigula, Neotoma. 
ulbigularis, Lwiopygia. 
tclbinucha, Poecilogale. 
irlbirostris, Pecari, Tayassu, l'uyasaus. 
it lbispinus, Proechiinys. 
olbolimbatus, Sciurus. 
ulces, Alce. 
tclexandri, Paraxerus, ~ ' U l l k i U C J . C i u r t l S .  
ulexundrinus, Rattus. 
d e n i ,  Hodomys, Neotovair. 
olleni, Scizirus. 
ulleni, Tamiccs. 
cdlstoni, Neotomodoti. 
idopez, Vulpes. 
rtlpinus, Eutawius, Y ' U I I L ~ U S .  
ulstoni, Neotowaodolz. 
rtlticola, C'laviglis, Gruphiiircta. 
crtmzonicus, Coneputus. 
(1 iiiburualis, Spilogale. 
ioiablyonyx, Ductylmi~ys, Xannubeotoiilys. 
rtiiicr, Benetta. 
uriiericaiw, Mazauiw.  
iinkericanzcs, Alee. 
roiiericanus, BisorL. 
utimenus, EutQmnks, l%ii&s. [Pct~lcidicoltr. 
aiivphibius, Arvicola, Hypuclaeus, Leiiainur.9, 
f r r i i ~ g d i ~ b ~ i c s ,  H ~ I j I i o ~ ~ t j t t i ~ i i i i . ~ .  

'' unceps ' I ,  Meriones. 
ai idainensis, iWmaea. 
andersoni, Cricetulua. 
rrngasii, Rtrepkeros, TrugeLrpli ua. 
rcngolae, Tateru, Tateronu. 
' ' angolensis ", Dendrohyraz. 

UCSti&'U, MUS.kkZ. 

(cgilis, Mucrop us, P,.oter,r lwdo~c, I I l l  Jl(C0 i l l .  

X~ui ie  used in preseiit list, 
Sci i t rus uberti. 
Citeltus parrjj i i .  
Abroconm bennetti. 
.Ir.aicaiithis ub!/ssiniui.x 
Myoprocta acozick!/. 

C'ephalop1~u.s aderui. 
f!endro?i?jru.c (1. tidolji-Ji.icdcrici. 
Ctcnis ud?istirs. 
Macaco neirtastrittu. 
Capra hire u R. 
See C'upra hircirs. 
Ptcilaiatoo,iiba crceivlrci. 
ilkodon aerosua. 
Xirs tek  ermineci. 
Sciurus aestwns. 

I~endrohyI~c1.?: d. ii?.yrk!u/m 

Orycteropus u f e ,  
Loxodonta clfricur 1 < I .  

Protemrwdon 

Microtus agrestis. 
Yusyprocta uguti. 
Callorhinus alascanita. 
Lenavius alascensis. 
Vulpes vulpes. 

Ochotona schisticeps. 
iilacaca silenus. 
Ichneunaia albicaurlu, 
Uamaliscus pygargits. 
Cercocebus albigentc. 
iVeotoma albigula. 
Cercopitheeus naitb 
Poecilogale albinucha. 
Taymsu pecari. 
Proechivnys albispiit i ts .  
Tamiaseiur us douglus i i . 
Blce alces. 
Paraxerus alexaiidri. 
Rattus rattus. 
Neotoina alleni. 
iSciurus alleni. 
Taniias alleni. 
Neotoinodon alstoni. 
IWpes vulpes. 
Tamias alpiuus. 
Neotomodon alstorai. 
Graphiurus alticolu. 
Conepatus ainazonicua. 
Spilogale ambarvalis. 
Kannabeotorizys a ? I  kblgoi kyx. 
Genetta tyr ina .  
Mamina americana. 
Alee alces. 
Bison bisou. 
Tarnias amoenus. 

la alnpllibil~s. 
potuiritrs amph ibius. 
ies ~izeridianzts. 

Mmocu nemestrina. 
Cricetulus 1ongicazcdatu.s. 
S t  reps ieeros athgasii. 
7'uter.u uiigolae. 
Dedrohyrax bocagei. 



crpoeusis, Ruttiss, ?'ur.xo/rrys. 
rrfp/clticUs, Sctslopus. 
l l ~ l t i / 7 l S ,  LOphUrO?lL!JS. 

tr rctbictr, Air tilope, (ki : iJl l ( i .  
urcichnoides, Ateles, Umcliytelcs, 8r.Wdc.:. 

IIl'CtiCepS', O?L, lJChOll i?JS.  
(ireticus, Lepus. 
trrctoides, Lyssodes, ill ucucuh, 
tirctos, Ursus. 
in den,.^, Le innisco~~~ys .  
cirenarius, Ckornys. 
trrenarius, Phyllotis. 
urenicolu, Akodon. 
togentatus, Sealops. 
ctries, Ovis. 
uritonae, Spilogale. 
cirizonensis, S'ciurus. 
trrmatus, Echiiuys, Loncllurr,.r. 
ur undinu 111 , Cervicupra, Redu i 
crrvalis, Arvicola, H,ypudoezts, 
Llroicola, sp. (from California, Fahrenholz's 

material). 
urviculoides, Akodoii. 
usinus, Equzcs. 
dss. 
ostut?cs, Bassaris, Bussariscus. 
citer, Atetes. 
utkinsoni, Helogale. 
uuceps, Meriones. 
uzcdux, Tnchyorytes. 
' uuifcr ", Epinzys. 
uulmodua, Thryonomp. 
aureogaster, Sciurus. 
uureus, Canis, Thos. 
aurea, Marmotu. 
wureus, Oreotragus. 
aureus, Thoinomya. 

uu,rosus ", Akodon. 
uusensis, Petromus. 
utmtralis, Arctocephulus. 
australis, Catriella, Kerodon, l\I icroca uiu. 
avellanarius, Muscardinus. 
a@&, Mephitis. 
axis, Axis, Cervus. 
azarae, Canis, Dusicyon, Pseudalope.?:. 
amrm, Cavia . 
azarue, Dasyproctu. 
bacchante, Oenornys. 
bactrianus, Camelus. 
' I  badiirs ", Herpestes (from Zanzibar). 
boicalensi.7, Phoca, 

Sciurus apache. 
Cuvia aperea. 
Rattzrs apoensis. 
b'culopu,s aquaticits. 
Lophuronays up  uil i ts ,  

Cazella arabica. 
Hruchyteles uracfmoiefc ... 
Sore.?: aruneus. 
Nundiniu binottrtcr. 
Uendrohyras u. arborelcs. 
Onychomys leucogaster. 
Lepus arcticus. 
Macaca speciosus. 
U r s w  urctos. 
Lenmiscoinys striutrtn. 
Ceoniys arenarius. 
Phyllotis arenorius. 
Akodon urenicolu. 
S%alopus aquaticus. 
Ovis aries. 
Spilogale aritonue. 
Sciurus arizonensis. 
Echimys armatus. 
Redunca arundinuiii. 
Microtus arvalis. 
Microtus caliifornicus. 

Akodon arviculoides. 
8yuus  asinus. 
Equus asinus. 
Bussariseus astutus. 
Ateles ater. 
Helogule undulata. 
Meriones ?i~,eridianw~. 
Tuchyoryctes splendeus. 
Rattus surifer. 
Thryonomys swindericcnus. 
8ciurus aureogaster. 
C'anis aureus. 
Mannota aureu. 
Ureotrayus oreotruyus. 
Thonbornys perpallidirs. 
&odon aerosus. 
Petrolnus typicus. 
ilretocephalus austml is. 
ilficrocawia australis. 
Muscardinus avellanciriim. 
Mephitis mesomelas. 
Axis axis  
Dusicyon fulvipes. 
liauia upereu. 
Dasyprocta azarae. 
Oenoin ys hypozantls ir s. 
C'amel.us buetricLnus. 
Herpestes sanguineus. 
Phoca sibirica. 



Piitilislled iiii.nle or sul>rpwific, iiitiiic 

Ortileyi, Thoriioinya. 
hnlierl, Heterohyrax. 
l~ultiearii~ii~, Holocliilirs. 
lio iqs i ,  Tuyussir . 
lirirbarci, Galeru, Grilictis, 'l'rtym. 
I~icrburcts, Ctenonj!js. 
horburris, Leiirii i seo iup ,  .11 us .  
Barbary Ape. 
hurbat i ~ ,  Erignotliics, PI1 O I X .  

bnrbatic.s ", Mzrs. 
lirrrdus, Aponrys. 
Iitrrrowensis, Citellits. 
l~tttiruiaa, Petarrristtr. 
bcu, Protoxerus. 
Beaver, American. 
beecheyi, Citellus. 
beelzebul, Alouottu. 
beldingi, Gitelhs. 
belzebul, Alouatta, C ' c 4 i r . ~ .  
bengalensis, Bandieoh,  rYiruoi~i!ja. 
brnnetti, Abroconm. 
beiinettii, Cynogule. 
beimetti, Mnwopns. 
bentinckunus, Sciciltrics. 
berdrnorei. Merietes. 
brttoni, Dendrohyrccr, I'riii:cti~iu. 
hezoarticus, Blustocerirs, Dorcek~ph!ta. 
hicolor, Protemnodon, Wullabia. 
billurdieri, Thylogale. 
binotatu, N u n d i n k .  
biologiae, Galera. 
bison, Bison,  Bos. 
bistriutus, Isothrix. 
" Hlaubock ". 
bocegei, Dendroh yrcr.c, Proco  oiu. 
li6hwi, Gerbilliscus, Tutcru, Tuterouu. 
boliviensis, Aotes, Aotua. 
holiuieizxis, Auliseo~~iys,  I'ltgllotis. 
bonapartei, Genetta. 
bwttasus, Bisou. 
bootltiue, Sciuru,s. 
bor, Strepsiceros, Truyehpiiuu. 
borealis, Eutamias, Tuniias. 
boreulis, Synaptoni ys. 
borneunus, hlycticebus. 
bort beams, Trugulus , 
borneoensis, Sciurus. 
bottne, Thmnontys. 
" Booc d'Egypte ". 
boiiniiioli, Procuviu. 
boylii, Peromysczts. 
brnccutiis, Galago. 
bracliyceros, Buffeelus. 
bracliyrhynchus, Nasi l io .  
handmaus. 
brantsi, Tatera. 
brantsii, Otoniys, Purotoiiiys. 
lirasiliensis, Cunis, Dusicyon, Psertdulopec. 
brasiliensis, Ctenmizys. 
brmiliensis, Lutru, Pteronurn. 
hrusiliensis, S!jlvilagits. 
brevicmdu, Proecliiiit!ls. 
brevicoudus, MWUCU, Pittiecits. 
breviceps, Geoiitya. 
breweri, Microtus. 
brighti, Gazella. 
britannicus, Clethrioiiowpy. [Rocks). 
brucei, Heterohyrux, Procawia (from Umi 

/dythi, PlULioacya. 

Sailre t i 4  111 piewil t  list. 
'L1lioiiio~ir~js banle(1i. 
Heterohyrux 9. bnhrrr. 
Holochilita balnearcttii. 
Tflyassll tu]tlclr. 
Caleru bci rba r(i 
('tenoinys bird?iiL 
Lciiitaiscouiy3 baihit 113.  

Jfucucu hylvnnu\. 
13rzgnuthii.s barbolic\ 
Lernniscotriys bni bui i t b .  

Proto Lerira stanqc i i .  

('astor canude?u$s 
Citellirs beecheyi. 
Aloiiuttct heelzrbut 
(htelltrv beldznqz 
.Uoiiutta beelzebul. 
13ccndzcotu benguleriii \. 
Llbrocoincr beri 

Protetnnodon rrtfotii L>( u. 
C'alloscaurus can ncrp .  
Neneteh berdniorez. 
I)endrohyrax u. beitoti i 
Blnstocerus bezourtieit>. 
I'roteninodon bzcolor. 
Thylogale billurdzerz. 
Xandin iu  binotutu. 
Galeru barbam. 
13zson bzaon. 
Isothrix bistriatus. 
Hippotrag us leiccopli uLus. 
&IacrotiLs leucurw. 
Dendrohyrae bocage 1. 

l'nteru b 6 h n i  
Aotes boliviensw. . 
Phyllotis boliviem tb. 

Genetta genetta. 
Bwon bonusus. 
Scaurus vuriegatotdes. 
Strepsiceros scriptzrs. 
Tuqnias nvininius. 
Synuptomys boreulis. 
LXycticebus eoucang. 
Tragulus juvanicus. 
Cullosciiirus prrvo,l c. 
TItviiiowys bottue. 
See C u p a  hircw 
l'rocuviu r. bounlitols. 
Peroiiiymm boylai. 
Gulag0 senegalenhis. 
Syncems Gaffer. 
L\*uuilio brachyriiyncliiis. 
dpodenws  agrarzus. 
Tatera brantsi. 
Parotonzys bruntszi. 
Drisicyon thous. 
Ctenoniys torquutus. 
Pteronuru braszliensas. 
Syluilagzis brusilienszs. 
P i  oecliiinys b e t  zc tr i id i i .  
Muwlcu tnulatta. 
Croiriys brevzceps. 
Microtus breweri. 
Gazellu grunti. 
Clethrionomys glureolus. 
Heterohyrax s. bakeri. 

46ti 
533 
519 
47 1 
446 
a2 7 
443 
479 
477 
484 
497 
49 1 
502 
454 
49 3 
448 
465 
476 
632 
475 
614 



Publislmtl name or snbspecific nanic. 
biiii~iieo-ocliracea, Oalerelln, HerpestPs. 
briinnula, Helogale. 
bitbalis, Bos, Bubalil.\. 
bnckteyi, Citeltits. 
bitdini, Ctenoniy.~. 
Buffalo, African. 
Hiiffalo, Asiatic. 
lififfrlus, Bos, Bi.ibnlii.~. 
6 i i  kn . Nycticebzcs . 
/ > I t  flutw, Nasua. 
bcirchellii, Equus, Hippnt i q r ; ~  
' '  hurtvrinus ", Qeon~!ls. 
biirsririus, Geona/.s. 
Lia.seluphus, Alcelapli 11s. 

bitxtoni, Citellus. 
liioeha, Cunis, Tkos. 
cu*tnu~,  Alcelaph us ,  ..I i r t i l o p .  

Caenolestes sp. ( f rom Gtlrolmmba Riims. 
cuerulea, Cephubphu,s, Biiet,ei, Philrrnfoinhn. 
cuerulea, Crocidiirn. Snnc i rs .  
cujer, Bos. 
cufer, Pedetes. 
caffer, Bas, Btiffelus. Syncerus. 
cuffer, Herpestes, Munqos. 
cu&, Felis, 
cuhirinus, Acoinys.  
rialci.s, Epiniys, Rattus. 
c&dior, Proechiniys. 
cuPlforniunw, Zuloph i i s .  

cul'qornica, Aplodontiu. 
rul$ornicii.s, Dipodont!ls. 
rulif ornicus, Felis, L!I i i 2'. 
cuJt&rnicus, Lepus. 
cdifwrnicus, Microtiis. 
californicus, Perognathus. 
californicus, Peromyscits. 
' '  cullidor ", Proechiniys. 
callosus, Hesperomys. 
Camel. 
cumelopardalis, Gira f fo  . 
carnpestris, Lepus. 
cunapestris, Raphicerus. 
cainpestris, Saccostomus. 
canadensis, Castor. 
canadensis, C ervus. 
canadensis, Hystrix. 
canaster, Qrison, Grisonia. 
cancrivorus, Canis, Dw.c!pn, Pseddopex. 
cancrivorus, Procyon. 
candace, Nasua. 
caniceps, Callosciurus. 
" cannabinus, Lepus ". 
cansus, Ochotona. 
canus, Eropeplus. 
canu8, Liomys. 
canus, Paradoxurus. 
capensis, Geoscinrns, X r r i i s .  
cupensis, Lepus. 
capensis, Mellivora. 
capensis, Orycteropus. 
rapensis, Procavia (Rooi Krans. Transvaal). 
capensis, Procavia (Houtbay, C.P.). 
capensis, Procavia (Mtabamhlope, Natal). 
mpensis, Procavia (T.M. 2148). 
capensis, Procavia (T.M. 2150). 

capitis, Paraxerus. 
caprea, Capreohis. 

cabullus, Equus. Prn1). 

CUF'7%8k,  Procavk (T. M. 4861). 

Nitme nsed in prescnt list. 
Pee Herpestes ich ntviiirou. 
Helogale parviilo. 
Bttbalus bubali,Y. 
Citclbiix varieqaiiis. 
Ctenomys budini. 

.\'?/rt icab i t s  roiicu i ! : / .  

Geont ys b urm v i i r s .  
241celuph us brr.selupli i f  r. 
Citellrts euersiuitii i i  i .  
Gcrnis adnst fi.?. 

Alcelaphus c(i(ttiiii. 
Eqnus caballits. 
Orolestes incae. 
Philantonibn cuerulrn, 
iTumcus caeruleiis. 
4'9,yncerns caffri,. 
Pedetes cufer. 
Ryncerus caffer. 
Herpestes ich'neiinioti. 
Felis lybica. 
-4coniys cahirinus. 
Ruttus exuluns. 

ilplodontiu rufu. 
Dipodonys hwrntutrii i .  
Pelis rufus. 
Lepus culiforniccis, 
hf'krotus CUl'lfOTlliCllS. 

Peroinyscus calijorn ' 
Proechinays cayenne 
Hesperornys callosus. 
Camelus dronredarius. 
Giraffa carnelopardali.~. 
Lepus townsendii. 
Raphicerus carnpestris. 
Saccostornus canipestris. 
Castor canadensis. 
Cervus canadensis, 
Erethioon dorsatuiii. 
Criipon canaster. 
Dusicyon tlwus. 
Procyon cancrivorus. 
Nasua candace. 
Callosciurus caniceps. 
' I  Lepus cannabinus ". 
Ochotona thibetana. 
Eropeplus canus. 
Liomys irroratus. 
Paradoxurus herniaphrodif n s .  
Xerus inauris. 
Lepus cnpenxis. 
Mellivora capensis. 
Orycteropua afer. 
Procavia c. coonibsi. 
Procavia c. cupensis. 
Procavia capensis ssp. 
Procuvia e. ntarlotki. 
Procavin c. kluuerensix. 
Procuzia c. chiversi. 
Paruxerns ocfiraceun. 
Cnpreolirs capreoliis. 



ix7rcI,l/n, A(olcuttu, 1lly"'slr.s. 
r ~ r t r c i i t o p h o ~ ~ i ~ s ,  Lobodotl, 

i~rr.spiu.s, L q m  

ctr roliti a n s i s .  Sc i i i r  i t s .  

c,rsccidensin, T ' i r i l x , . s ,  

cir .dri i tops,  ('rutoqeoiii!/s. 

C U ~ U ~ i r k U l ' ,  ~ ? O C { / O l i .  
rrtbelliis, Eur? /z~ /go i t i r r to i i , ! /~ .  
cutus, F e l i s .  
rtr?idutiis, CoZob7i.s. 
" ccriidutus, (!oloBiis " (lirllogg. I91 0). 
riiiirinu, Mar.te.y. 

crrdrridis, Pi,oecliini!fis. 
rt!rvieci.prrt, d i i  t i h p ,  
wyloniccr, T(ttrrrc. 
c h upareti s i s  , 0 r!/;o?ii !/.\ , 

cl~iupensis, S'ciuvus. 
cli ibigoi mzott., F d i s  . 
cti ilensis, Conepot i i s .  

Chimpanzee. 
cli inchilla, Erioinya. 
chinensis, Meles.  
chinga, Conepatus. 
chiriquensis, Odocoileu,s. 
I' chiriquens'a ", Proecliini p .  
chiriquensis, Siginodon. 
cliiriquinus, Proechinays. 
chiversi, Procnvia. 
choeropotniniss, Potamoc1ioeru.s. 

clirysogaster, Hyd 
chrysophilw. Aethoniqs. M i i s .  

cicognani, M tistela. 
cimiolus, Dipodoinys. 
cinderella, Cynicti.7. 
cinerea, Abrocomo. 
cinerea, Neotoinu. 
cinereoargentezss, Urocgon . 
cinereus, Thonimoni ys. 
cinnamomeun, Sciirr?i.s. 
civetta, Civett ictis. 
Coassus sp. 
cobaya, Caviu, Saviu. 
colbwrni, Ctenonqs. 
colliaei, Sciu.rus. 
' ' colliseae ", Eligmodontin. 
colonus, Geoinys. 
colonus, Mungos. 
columbianus, Cnriucns, Odocoi1Pu.s. 
col umbianus, Citellir,.?, Sprritzopli i1ii.Q. 
concolor, Pelis. 
concolor, Hylobaten. 
concolor, Rattits. 

Same iinctl in prrwnt list. 
Onpreolus caprrolirn. 
Pelerr cripreolir.?. 
I ' r h i i s  crrpticii i  ( i s .  

I'ulpes ou1pc.s. 
h p  us eii ropueus. 
I 'rilto{/l'oln~/.s ca.stnllo], Y. 

S w  I )P~ td ro t i ? / ra~ ,  i v i i i (1 i i . s .  

1Murtes ctcurinu. 
Herpestcs cuuiii. 
Rli!pchotrcqus kir 
,Wicrocrcricr ccustrd . . 
Galecs ,vau.steloides. 
Microcuvia olistvo1i.v 
l+oec/iiin!j.y ciqercnr 
Hrrpestes i c h  neiiniot 
0reotrcip.s oreot,rqti.s. 
Proeclr iniys censisp i, i 0.77 i s  . 
'l'trtewc inrilictr. 
.4 t i t i /@/?? ccrlictrprn. 

o n y s  cliupii reii sin. 
?us yrixeofluvris. 
s pardalis. 

( 'ouepot u s  clkingcr . 
Pun troglodytes. 
Clii'nchilla Inniger. 
Meles iizeles. 
C'onepatus chinga. 
Odocoileus chiriquensi.9. 
Proeelhays seiuispinosirn. 
Signsodon hispidus. 
Proechimys seinispinomrs. 
Procavia c. chiversi. 
Potansochoerus potcus. 
Citelltss Ioterali.s. 
Hydromys chrysogastev. 
Aethomys chrysopliilus. 
Nustela cicognani. 
Dipodoiizys merriniii<. 
Cynictis penicillatu. 
Abrocoina cinerea. 
Neotonaa cineren. 
Urocgon ci,Lercoar~ete,Lteirs. 
l'homrssonays cinereus. 
Collosciurus ferrugineits. 
Civettictis civetta. 
See Maznma siiiipIicicor?i is. 
Pam's porcellus. 
Ctenornys colburni. 
LSciurus colliaei. 
Hesperomys callosus. 
Geornys tuza. 
Mungos nzuwo. 
Odocoile?i,s hemionii,.s. 
Citelhss colwnbinrms. 
Felis concolor. 
H~ylobates coracolor. 
Rattics r.crcltcns. 



Puhlishetl name or s11hpe<,ific niimr. 
mricolor, (Viinias. 
coiiyirus, iVoitisore:i. 
constr ictus,  M i c r o f  i i . s ,  

coiLtinentalis, Sits. 
cooiii bsi, Cynictis. 

coronatus, Leincir. 
coseirsi, Cricetorygs. 
coiacony, Nycticebus. 
~oi.iClu/., M U S ~ ~ I ~ W J S ,  M1i.s. Rnttrt.q. 
ror,ns?., odoco7:le?4s. 
roxenii, ' I ' l ~ ~ ~ l o ~ ~ i i l r .  
('oyote. 
roqp / I %S, 1Myocastor. 
oussicuirda, Bdeogulc. 
ri'ri rfislruyi, Dend~o/t!jrcr:r,, Procai*iri, 
I ' r icetonip sp. (from %;mzihai). 

oristutu, Presb?/tia, Seirinopitlirois. 
cristota, C'ystophorrr. 

CYiStfJtfl, L%IN. 

C ??Sf U t  11 .S, Prof  d Q S  . 
('locidlrla sp. (u.s.N.nr. 201 120). 
croetrtcc, Crocirtrr. 

rril~rtorir~~ri, Unttrts. 
oilpaens, Canis, Dnsicyoii, Psrrir1trlopp.r:. 
c i c i i i b e r l ~ i i i d i ~ ~ s ,  Upo~n!y.s. 

~'truicnloider. Rritltrodoii. 
cmiculus ,  Lepucs ,  Oryctolrigirs. 
rir ningharnei, M,ylonz?/~s. 
" cripus ", Canis (from Krivipnt. ( 'ro:itiw). 
c i I rsor, Akodon . 
c u tleri, Cavia . 
cuuieri, Lagotis. 
c?/clopsis, Macucus, Pithecits.  
c!jnonrolgus, Cercopithecns, Mncncirs. 
rlanm, Cerws .  Dawn. 
d a m ,  Cazella. 
rlanurica, Ochotona. 
dariensis, Ateles. 
daitcinus, Helioscizrrits. 
daicricus, Citellus. 
davidianus, Sciurotnniios. 
dnvisoni, Sciurzts. 
rlecnrnanu.s, M us, Rntt us. 
defussu, Kobus. 
I '  dejessus ", Nezoryzoiiiys. 
degus, Octodon. 
ddawnri, Xnsilio. 
denaidouii, Calago, Hemigulaqo. 
denaunis, Pota~~rochoerms. [materi:tl). 
"dertzunis, Potamoch.oerus ' I  ('3toblw's 
Dendrohyrax sp. (Stobbe's spwimen). 
deppei, Sciurus. 
derbian,ics, Taurotragus. 
deserti, Dipodomys. 
deserticola, Lepus. 
rliadema, Propithecus. 
diana, Cercopithecus. 
diardi. Rattus. 
rlichriwus, Apodenr?c~. 
didactylus, Choloepua. 
dilectus, R ~ a u b d o i ~ i , ~ ~ ~ .  
rlim,idiutus, Proechiin!/.s. 
rliininutus, Rhtibdoiii!ys, 

clrnicltl~lri?t.s, ~"ercoin!J.Y. 

Nume used in prewnt list. 
,Yini icr.s concolar. 
Sczr tisorex coiagici I .s. 
dficrotiis califoriiic,is. 
Sus sp. or spp. 
(7ynictis penicillattr. 
Procavia c. coontbni. 

Len) ir i ,  iriongoz. 
(:?.icctoin!js cosnnsi. 
iVycticeb?ts coirctrii!g. 
Itrrltlls corrcho. 
0docoii~o.r v i i y in  Gin nc. 
7'h / j l oy ide  co.rpii i ; . 

S.lJ napto II / ( lS  coopel,;. 

Bdeogale cr~,,s<sicrllrdrr. 

Pre.sb!jtis cristcit i i s .  

f'roortrc crocntrr. 
' I ' t i ! / r rssn  tajacn. 
('trnonl!/.s lat,.o. 
S W  f ' tCnoln~Jrs  tilcllliir~n ? I S .  

l2mttns cfllniol~llili. 
Dusicyon c 1 ~ 1 p u ~ i i . s .  
Ceo7n!/s t u x .  
f 'erconii/s ciinicirlrr?iwv. 
Reitti rodon cri iiic1iloidi,~,. 
0r~ictolagic.s ciiiiic/rlrts. 
~ ~ / ~ O l l l ~ J S  C l l ~ i l ? ( / h ~ l ? / / P ' / ~ .  

Panis 1 lrpua. 
d Eodoi L urvic N lo it1r.Y. 
CazGz poreellus. 
Lugidiziin periiunirni. 
Macaca c.yclop+. 
Macacn irrts. 
Duma d a i m .  
Gazellu duma. 
Ochotona dnnztricrc. 
Bteles dariensis. 
Heliosciurits gainbio,n?ir. 
Citelhts dauricua. 
Sciwoturnias davidiun 1l.s. 

Galloficirtrus canice p s .  
Ilattos norvegicus. 
Kobits ellipsipryinnzcn. 
Or!lzomys indefesscra, 
Octodon degus. 
L%Tus&o brachyr~t.yncAirs. 
Galago denridovii. 
Potaniochoerus porcirs. 
Mellivora capensis. 
Deridrohyrax a. adolfi-frisrlPrici. 
Sciuracs deppei. 
Tuurotragus derbinnw.  
Dipodomys desert;. 
Lepus californicus. 
Propithecus diadewr . 
Cercopitliecus d iuna  . 
Rattus rnttun. 
Apodernus sylvaticns. 

Aoechi inys  diinidicms. 
Rhnbdoniys p i i ? i ? ~ ~ i O ,  



rloggetti,  I'oeciloqdr. 
tiogiterci, Papio. 
rloliclb I t r us, Grim 1 i i  i o i i  1 p. Kii / / 14 .Y , 

rloi~rrlrnsis, Sc i r i r t i s ,  
doiiw.*tiu;, c!iipw. 
iloinrstica, Pel& 
tioiiir.sticus, Lopris. 
rloino.sficiis, l t fOn0ddphi.7,  I'rwiiii!g<, 
rloii,r.stiors, Sus.  
~ / O ? l i o ~ l i i l l ,  Graoncys, Ph,?j!/o/;x. 
ilorcns, A nt i lope ,  Cazellcr . 
rlorcus, Tkl??lLLlisCu*s. 
ilo7:scilis, Arvicwntl~is. 
dorstilin. Deizdroh!yrun: (from liiimnsi). 
~lorsulits, Mucropus. Proteiirirotloii, Ilsrllcrbin. 

" rlmoidiri ILUS ' ', Scitr rotrrnr itcs. 
rfroinpduriils. ~ ~ i J ~ P f 7 ~ 7 ,  

i l i i ~ : l i i i i i e ~ i . ~ i . s ,  ('lion, C!/oir. 
dioid&, T a t ~ r n .  

dqJju%?. Cerwis.  
rldi, Cercus, 1 I imrr i i . s .  
r Irc ti s, Procyon 
degans, Citellnfi. 
Ekphant, African. 
Elephant, Indian, Snmatran. 
rlgonae, Cunis, T/kos. 

. elgonensis, Icton?jz. 
elgonis, Otoiirys. 
cliurus, Oryzomys. 
elltoti, Anuthana, Tupcriu. 
ellipsipryninus, Kobus. 
elongata, Mephitis. 

ernerebti ' I ,  Helictis. 
einini, Cricetornys. 
riitini, Dendrohyrux. 
rinini, Taterillus. 
rnguvi, Cricetoui ys. 
rntellus, Presbytis,Pygnthrirc, ,~~iiiiiopi,hrciin. 
rpixanthum, Erethizon . 
equinus, Hippotragus. 
Equus sp. (from Gobahis, Southwmt Africa). 
eremnicus, Sipnodon. 
crlangeri, Genetta. 
erminea, Musteb, Putorins. 
erythraeus, Macacus. 
erythrogenys, Citellus. 
Prythroleucus, Mastomnys. 
erythropus, Euxerus, Xerus. 
euchore, Antidorcas, Antilope, Gazdln. 
Euneontys sp. (U.B.N.M. 194544). 
europaea, Tulpa. 
europaeus, Erinaceiix. 
europaeus, Leputs. 
e wow,  Rattus. 
everetti, Helictis. 
eversmanni, Citellus, Spergimphiliis. 
cxu,hns, Mas,  Rattnr. 
f trl klandicus. Arctocephrd 11s I 

Xmne used in p r ~ v n t  list. 
f ifl.li i s  f ccllziliari.s. 

c 'rrnis fumiiiliuris. 
I'oecilogale albinucliu. 

Orainnioinys dolicliirrii.~, 
PClpiO dogUEX1, 

b%kis catus. 

+St/,? sp. or spp. 
G m o m  IJS griseojn 1.1 i .c . 
f h e l l u  dorcas. 

R . 
PToteni imdon dorsalis. 

Erethison dorsatuni. 
Gitell us beechep i. 
Ta?ikiasciu rtr 8 do ti g l n s  i i . 
7'hoinoiqs talpoides. 
Sci,urotmnzias da.uidiciv~ii.~. 
Cunielus dwtnednrriic.s. 
Cnon ,iavanici i .s , 
Il'citera liodon. 
PrcefLyisrornyss dnpmxi .  
Echinzys lainaruiii. 
Propithecns dirdijiiiu. 
('erznrx elapli 11s. 

f'ert>ii.s eldi.  
Procyon lotor. 
Citellus richmdsoni. 
Lozodonla africuntr. 
Elephas maxiusus. 
Canis mesomnelnn. 
Ictonyx striatus. 
Ofoniys tropica.lis. 
Orysornys eliums. 
Anathana ellioti. 
Kobus ellipsiprynznics. 
Mephitis mephitis. 
Helictis orientalis. 
Crketomys emnini. 
Dendrohyrax d. eniini. 
Taterillus enaini. 
Crketonsys gambiunws. 
Presbytis entellus. 
Erethizon epixanthirn7. 
Hippotragus equiir,irs. 
Equus burchellii. 
Signwdon hispidna. 
Genetta tigri,na. 
Mustela erminea. 
Macaca mulatta. 
Citellus rufescens. 
Rattus coucha. 
Xerus erythropus. 
Antidorcas nbarsu,pialis. 
Phyllotis pictus. 
Talpa europaea. 
Erinaceus europaeus. 
Lepus europaem. 
Rattus ezulans. 
Helictis orientalis. 
Citellus eversm.anni. 
Ra t tm  ezuluns. 
Arctocephalus auvtralis. 
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T’itl~li~lletl name or siil>spPr.ific II;III~C 

fiellaz, C:eoin!ys. 

,frciii , C‘rriti.?. 
, f i l l 1  . S n . s l l c l .  
fuse 
fatuellvs, Cebus. 
,favonicits, B’~tn~iiiil~trlt~.s. 
I~’e1dspitzmaus (Germany). 
Ferret. 
ferrezea, Scii irus.  
f erruyineus, Calloscitrms, S c i t i r i ~ s .  

fisheri, Citellws. 
flavescen.s, 0ryzowi:ys. 
Jtovicollis, Apodemus. 
jlavipes, Antech in.ees, Pl in.sco{pl~.  
jlaviventer, Arctonys. M r i r n w / i i .  
jlaviventris, Mnrniotrc. 
jlavus, Potos. 
floridanus, Geonqs. 
floridanus, Sylvi1agrc.s. 
,foeticla, Phoca. 
f oetidus, Putoriits. 
foina, Martes, M i t s t e k .  
folletti, Sciurirs. 
fonnowa, PerognnA~us. 
fossor, Phascolomis, T’oiiihn f u s .  
fossor, Thonaovujs. 
,foster& Cerconi!y~. 
Fox. 
Pox, blue (froin Alwkii). 
Fox Squirrel. 
franklinii, Citellus, S~i~~i i io ,nhi l t~s .  
f raseri, Aizomalurus. 
f rater, Eutamias. 
fremonti, Sciurus. 
frenata, Mustela. 
fulgida, Cavia. 
f uliginosa, Dasyproctci. 
f ulva, Vulpes. 
fulvescem, Oryzonzys. 
julvipes, Dusicyon, Psewlalopex. 
fidvorufula, Cerwicupru, Reduncn. 
funestus, Herpestes, MungoP. 
f w a x ,  Grison, Grisonella. 
furo, Xustela. 
fusmtus, Lyssodes, Macaca, Pithecirs. 
fuscipes, Neotoma. 
fuscipes, Procyon. 
fuscoater, Sciurus. 
f uscus, Alouatta, Cebirs, Mycestes. 
fuseus, Thmnoliays. 
‘ ‘ gadat, Paderoryctes ”. 
Qaleopithecus sp. (North Borneo). 
galbus, Herpestes, Myonarc. [from Amani). 
I ‘  galera ”, Herpestes (Stobbe’ specimens 
galera, Herpestes (Stobbe’s speci.men from 
gambeli, Permyscus. [Pemba). 
gambianus, Cricetomys. 
gambianzls, He1iosciuru.s. 
gamus, Mus. 
gapperi, Clethrionomys. 
“ Gazella ” (Mjoberg’s material). 
genetta, Genetkc, Viverra. 
“ Genette ” (from Abyssinia). 
geoffroyi, Ateles. 
geoffroyi, Dasyurinus, Dasy~cr~~s .  
yeoffroyi, Pelis. 
germaini, Presbytis, Semnopitlr ecus. 

, f f t k l ’ ,  PFlolJl !hS. 

k,  itfucctocs, Pitlt p c  its. 

Name used in present list. 
Geoniys breviceps. 
Pe1oiyy.s fallax. 
( ‘ t i i t i s  ,f~riiifliiiTf.v. 
-\-ii.sicic iircricii. 
Macacrc i r i ts .  
(‘?bl/S ffrt/rt~l/ll~s. 
PltncZ?t/bt(l /c~ p u [ / ~ / r c r ~ / ~ , c .  
Crociduru leucodoil . 
Xztstelu piitoriirs. 
,Sciicrus a,berti. 
I ‘o llosciuru,s f erri rgiii e i i s. 
( ’ulloscizrnts j i n l q p o t i  i. 
Citellus beecheyi. 
Oryzom ys jlavescens. 
Apodemus jlavicollis. 
Phascogale f l w  vipea. 
Marrnota flaviventr 

Potos jlavus. 
G‘eomys t,uza. 
Sylvilayus jloridnnvc. 
P?zoca hispida. 
Mtistelri piitor i I I s. 
Martes ,foinu. 
(!allosciiirus jinlrt!y.son i. 
Peroqnathus forniosiis. 
Phascolonzin ursinics. 
Thonaomys talpoides. 
Csrconzys cunicirlnriirs. 
Vulpes vulpes. 

Sciu,rus niger. 
Citellus ,franklirbii. 
Ano?nalunts fraseri. 
Tamias quadkvittatzrs. 
Tamiasciurus frenioiit i. 
Mustela frenata. 
Cavia fulgida. 
Dasyprocta fuliyinosa. 
Vulpes vulpes. 
Oryzom,ys fulvescens. 
Dusicyon fulvipes. 
Redunca fulvorufula. 
Herpestes ichneunion. 
Grisonella furaz. 
Mustela puputorius. 
Macaca fusmtus. 
Neotoma fuscipes. 
Procyon lotor. 
&iurus vulgaris. 
Alouatta ursina. 
l%onaontys talpoides. 
See Tmhywyctes splendens. 
Cynocephalus variegatws. 
Herpestes sanguineus. 
Herpestes ichneumon. 
A t i h x  paludimsus. 
Permyscus manicuhtus. . 
Cricetonz ys gambianus. 
Heliosciurus gambianus. 
,Wus nzusculus. 
Clethrionomys gapperi. 
See Cephalophus natalenm’9. 
Genetta genetta. 
See Genetta genetta. 
Ateles geoflroyi. 
Da-yzwus geoffroyi. * 

Pelis geoffroyi. 
Presbytis p~jrrh i t~ .  

illopen: lckgop.2l.s. 

5811 

Page 
46: 
480 
490 
49!j 
440 
447 
4.5h 
443 
499 
4 .Xi 
Wl 
421 
463 
4 tr CI 

479 
4 x 1  
46 1 
46 I 
490 
465 
434 
A09 
499 
300 
459 
467 
440 
466 
494 
497 
497 
4.56 
463 
468 
464 
458 
499 
487 
489 
497 
469 
497 
529 
304 
500 
499 
449 
473 
498 
454 
447 
466 
478 
444 
605 
504 
50 6 
470 
484 
469 
482 
475 
,528 
Z03 
603 
447 
440 
507 
K?I) 
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Publislietl iiitnic or ~iihspwifit: nitnw. . . 
qeron iin ens is, Phocu . 
qerrurdi, S'ciririi.c. 
qeticli:.~, Atlantozei~cts, S i , i . c i , s .  

qigunterts, Halniutvrns, Ilfccrropri.y. 
gigunte i i~ ,  Megaloccros. 
yiganteus, Szc tacu.5. 
yigas,' l'uurotrugus. 
giruffu, Canz elopardrii i s .  
glacialis, Lepus. 
yluiiia, Auchenia, Latnu. 
&areohts, Clethriouoinys. 
(+laucoinys sp. (froin Hvoannvillc, Ow.). 
ykiroides, 0ctodontoirq.s. 
!inainbipiearae, h'capteroni!is. 
ynou, Connochaetes. 
g i i i c ,  Connochaetes. 
Goat, domestic. 
Goat, " merino ". 
'' Goat, wild " (from China). 
goldmani, Heteronays. 
goldmani, Sciurus. 
" Gopher " (McGregor's sperimrn). 
goral, Naemorhedus. 
gorilla, Gorilla. 
qoudotii, Eupleres. 
grucilis, Herpestes. 
gracilis, Peromyscus. 
,qrahanai, Aethomys. 
qrammurus, Citellus. 
yrampia, Felis. 
!rrandis, Eelrimys, L o i a e l ~ r ~ ~ .  
granti, Gazella. 
qrunti, Heterohyrax, Procavirr. 
!iratus, Limnotragus, Tru~qrf(rp1iie.x. 
! /ruyi,  Dendrohyraz. 
grayi, Pagutru, Poiudozurus. 
gregwianus, Choerom ys, T h  qonorn ys. 
grimnii, Sylvicapra. 
griquae, Procavia. 
griselda, Lenmiseomya. 
griswjlavus, Graomya. 
griseojlavus, Sciurus. 
yriseogena, Scium~s. 
yriseoviridis, Cercopithmcs. 
griseus, Sciurus. 
qroenlandicay, Phoca. [Abyssinia). 
" Gros rats 
grunniens, Bos, Poeplmguts. 
gryphus, Halichoerus. 
guentheri, Rhynchotragus. 
guereza, Colobus. [Brazil). 
'' guiara, Mesoniys " (from Bittantan, 
guineae, Capra. 
Guinea-pig. 
gulo, Gulo. 
gunnisoni, Cynomys. 

guttulus I ) ,  Xerus. 
gymnurus, Hoplomys. 
gymnurus, Platygeoniy.9. 
ka?ini, Suricata. 
hallucatus, Dasyurus. 
hamadryas, Comopithmcs, CynocPp1irrlii.s. 
Hamadryas sp. 
hamiltoni, Suricata. 
hardwickii, Nesokiu. 
harrisii, Amniosper~iso~li i : .s ,  Citc2lit.x. 
harveyi, Cephalophits. 
hatcheri, Reithrodon. 
huuniimnis, Rntttts. 

(Neumann's matoriitl froin 

Xamr wtd in p r ~ w n t  l i y t ,  
Pli o m  r iclin rd i i .  

i:rir.s germre!;. 

.l.lacropits niujor. 
Megutoceros q i g m  it I I .Y.  
S'trricns cueruleus. 
'L'aurotragzrr derbitrii i i a .  

Giraffa cunrelopndnii.~. 
Lepus arcticus. 
Lama li~ituncicct . 
('iethriononcyn glnrrolii.<. 
Cluuconzys sa,hrinus. 
Oetodontoirqs g1iroi:lr.v. 
Scupterom,ys ~n-nroii l i ic/ i : , : i~eic.  
Connochaetes gtioec. 
Connochaetes gnoti. 
(Japra hircus. 
Capra hirms. 
see Naemorhedus gornl. 
Heteroniys goldmani. 
8ciurus variegatoides. 
(r'eomys tuza. 
Naemorhedus gortcl. 
Gorilla gorilla. 
Eupleres goudotii. 
Herpestes sanguir 

Thalloniys namaq?e ~n s%q. 

Citellus variqntiis. 
Felis silvestris. 
Echiniy8 gra'altdis. 
Gazella granti. 
Heterohyraz R .  g m n i i .  
JCtrepsiceros spekii. 
Dendrohyrax bocxcqr i .  
Pagurm larvatw. 
Thryonomys g.,.egoriara?:a. 
Sylvicapra grirnnai. 
Procavia c. griquae. 
Lemniscomys grisefdu. 
Graomys griseojlavns. 
Sciurus griseojlavus. 
Sciurus griseogena. 
Cercopithecus aethiopa. 
Sciurus grisezts. 
Phoca groenlandica. 
Tatera nigricauda. 
Bos grunniens. 
Halichoerus gryphus. 
Rhynchotragus kirkii. 
Colobus polykomos. 
Euryzygomatomys spino.sns. 
Capra hircus. 
Cavia porcellus. 
Gulo gulo. 
Cynomys gunnisoni. 
Atlantoxerus getulus. 
Hoplomys gymnurus. 
Platygeomys gtpmtrrns. 
Suricda suricatta. 
Dasyurus hullucatus. 
Conzopithecus hanaadrynn. 
Gomopithecats hamudr!/nn. 
Suricata suricatta. 
Nesokia i,ndica. 
Citellus Jmrrisii. 
Cephalophus harveyi. 
Reithrodon cuniczcloides. 
Kattns exulaw, 

ntLto.rol'lt.s !/etitllc.Y, 



Jltis. 
imhausi, Lophioni ?ips. 
inzitator, Cebus. 
inauris, Geosciurus, Xenrs. 
inca, Lagidium, Vizcacim. 
incae, Caenolestes, Oroleatrs. 
incuna, Marm,osa. 
i,ncanus, Cricetultis. 
incomtus, Dasynys. 
inconsonans, Allouatta. 
indefmsus, Nesoryzmy, O r ~ ~ z o u i ~ ~ s .  
indica, Gerbillus, Tatera. 
indica, Nesokia. 
indica, Trizrerricitlcr. 
indicus, Bos. 
indiczcs, Elephus. 
indieus, Rhinoceros. 
indri, Indri, Liclhonotus. 
inermis, Cercomys. 
infulatus, Aotes. 
ingranii, Guerlingurtirs, Srkr i rs .  
innuitus, Alopez. 
i,nornuta, Petuuristn. 
insignis, Aport, ys. 

Name 11sec1 in present list. 

I’tirirdo.i.rrrii.s l ~ e r t i r t r ~ ~ b ~ ~ ~ ~ l i t t t . s .  

I l fns tr lu  eriniurtc. 
Z:Ploto?l1?/.s / i i ldegurdrt/ t~.  
Hetero/r,!/rax s. /r.lntlpi. 
Tmnian ulleni. 
P u p a  Jhircus. 
Plicc.scolol~ri.s hir.snt7rs. 
Al/licrotus agrestis. 
Mus  inzrscu1~i.s. 
Plioca liispida. 
h’rm?ypus tridact?/lir 

.lfoero~/eoIIr~/A /Mtrriidtt.s, 

<cciuPU.s ho~nrc i~ l  i. 
Otaria hookeri. 
Eqnus caballus. 
C’rocidura hor.sjieldi. 
Prypto7 n ys h ottrntot I r x. 
Sciurus arironwnais. 
Lanitr / I  ncr~nuc(I. 

Tunriasciztrus lwdsonieus. 
Conepatus hwnholtii. 
Hyaena hyaenu. 
.4 teles h!lbridirs. 
H~/rlroehoervs Iqdroclirtcri‘s. 
< ‘rbrts cupuciniss. 
~ S e i r r r ~ r . ~  aureog(L.strr. 
Onnonry.9 hypoxantlarrs. 
Dendrolr~yrccz .sp. 
Aconiys hystrella. 
Ichneumia albicaudn. 
Gran~ntomys surdaster. 
Perodicticus potto. 
Capra ibex. 
Herpestes ichneunzon. 
Erinaceus europa 
Sciurus ignitus. 
A c i u ~ u s  igniventris. 
Proechiniys iheriinqi. 
Ceomys bwrsarivs. 
Mustela putori,us. 
Lophwmys inihausi. 
Cebus capzccinus. 
Xerus inuu,ris. 
Lagidiur,z. perteanuin. 
Orolestes incae. 
Murmosa incanu. 
Cricetulus triton. 
Dasymys incomtus. 
Alouattu palliata. 
Oryzontys indefessws. 
Tatera indim. 
Nesokia indica. 
Yiverricztla indicu. 
Bos indicus. 
Elephas nzaximus. 
Rhinoceros unicornis. 
f ndr i  indri. 
Cercomys cun%culnriur. 
Aotes infulatus. 
Sciurus ingranri. 
-4 lopez 1LZgoplt.s. 
I’rtaiiri.sta inornnlrrn. 
Apoirr~/s  insignis. 

dV!/lephitis ?Irephitis. 

Pago 
46 7 
.+7!)  
.524 
3 0 4  
46i 
491) 
4S2 
J 1 4 
46.4 
3 3  
44(1 
,471; 
4S? 
S O ! )  
4 7 .  d.2 

4li7 
473 
457 
508 
620 
41 3 
496 
457 
532 
GO I 
45s 
j O ?  
.XN; 
417 
4Y!) 
447 
4.5; 
47!J 
513 
483 
501; 
479 
445 
533 
504 
442 
467 
457 
494 
4ti5 
499 
474 
447 
48 I 
4N!) 
440 
439 
474 
479 
446 
489 
477 
483 
503 
527 
510 
521 
445 
494 
44ti 
457 
497 
464 
4U2 
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l’~1b1ished iiitine or sii1,spccific nnmc. 
h s i g i i i s ,  Dendroiii r i s .  
insignis, Lan’sei(.s. 
insulann, Nciecrccr. 
interniedius, Microtii.s, Plirrrrrcoiri~p. 
in ter ri r pta, Spiiogci I,.. 
iuhztdetzs, Png717iin. 
i t i?i ir .s,  Macuecis. 
iridescens, Peloiiays. 
irroratus, Liomys. 
irroratus, Otoniys. 
i rus, Macaca, Pithecirs. 
isolatus, Graphinrus. 
Jackal (from Somalilaiirl). 
jmksoni, Anomalumu. 

jacksoni, Bdeogale, Chi 
jucksoni, Paraxeriir. 
jacksoni, Praonzys. 

jaguarundi, Belis. 
jakutensis, Citellus. 
jalicensis, Liom,ys. 
jamesoni, Elephan.tdtrs. 
javanicus, Czron. 
jacanicus, Tragulus. 
jemlaicus, Hen, itrag i I S .  

jinaela, Damaliscu.y. 
joanae, Tatera. 
johnstoni, Cephalophus. 
johnstoni, Okapiu. 
johnstoni, Proeuvicc. 
jiibata, Eumeiopias, 
j ubatus, Sus. 
j udex, Oxymycterus. 
juvencus, Callosciurus, ,‘?riiiriis. 
lcufir, Bos. 
kaibabensis, Sciurrrs. 
kalaharkus, Cynictis. 
kanchil, Tragulus. 
k a d t i ,  Cercopithecus. 
kandyanus, Rattus. 
kenke,  Heliosciurus. 
kibonotensis, Lasiop ygia. 
kijabius, Epimys, Rattus. 
kirkii, Rhynchotragus. 
klaverensis, Procavia. [specimen). 
I ‘  kleiner Ratte ” (Speiser’s Abyssinian 
kob, Adenota. 
kobosensis, Petrmnus. 
kolbi, Lasiopygia. 
konigum, Damaliscus. 
kudu, Strepsiceros. 
laenatus, Coendou. 
lagopus, Alopex, Canis. 
2 a g u ~ s ,  Hypudaeus, Lagurus. 
lamarum, Echimys, Nelwmys. 
‘ I  Lamprotornis sp.” (Piaget, 18%). 
loncavensis, Rattus. 
lancavensis. Sciurus. 
langheldi, Hippotragus. 
langi, Rhynchogale. 
langsdorffi,, Sciurus, TJro 
laniger, Chinchilla. 
larvalis, Nasalis. 
larvalis, Pedetes. 
larvata, Pagumo. 
larvatus, Nasalis. 
Iu.&vtts, G~uuco?~~.~, , ~ ‘ ~ r i ~ ~ i ~ r ~ ~ ~ f P r ~ i . S ,  
Irs.+rrua, Zygodontnn,ys. 

;acu1vs, Jaculus. 

N~IIIP  wed in present list. 
1I)eucli~oinu~ i~nsi~qi1 is. 
,!,Ui’iSC?lS iJL.Sigt1i.S. 

A5’piloqule interr?rptii. 
Pni~umn Iccrwta. 
.Mocaca sylcaisirs. 
Pelovays fa l la i .  
Liomys irrorntus. 
Otonqs irrora.tns. 
Macaca i rns .  
( h p h i u r u s  nznriii i i s .  

See Canis aureus. 
A.iionralurus frasrrd. 
Hdeogale nigripes. 
Pciraserus ochrocPris. 
Ruttus tullbergi. 
.Juculus jaculua. 
Pelis yaguarondi. 
(,’itellus eversmanni. 
Liomys irroratns. 
Elephantulus rupestiis. 
Cuon javanicus. 
Tragulus javanicus. 
Hemitrag us jemlaic i i s .  

Damaliscus korriguni . 
Tatera joanae. 
Cephalophus harve?] i .  
Okupia johnstoni. 
Procauia j .  johiwtoui. 
Eumetopias juhatri. 
Sus  cristata. 
Ozynzycterus judex. 
Callosciurus ju2iencu.c. 
Syncerus caffer. 
Sciurus kaibnbensid. 
Cynictis penicillata. 
Tragulus kanchil. 
Cercopithecus mitis. 
Rattus rattus. 
Heliosciurus gambianus. 
Cercopithecus mitis. 
Rattus rattus. 
Rhynchotragus kirkii. 
Procavia c. klaverensis. 
Acomys sp. 
Adenotu kob. 
Petromus typicus. 
Cercopithecus mit is. 
Damliscns k m i g w n  . 
Strepsiceros strepsiceros. 
Coendou laenatus. 
Alopex lagopus. 
Lagurus lagums. 
Echimys lamrum. 
Dama duma. 
Rattus sabanus. 
Callosciurus canieeps. 
Hippotragus equinzrs. 
Rhynchogale m,elleri. 
Sciurus langsdcn$i. 
Chinchilla Laniger. 
-Vasalis larvatus. 
Pedetes surdaster. 
Paquma larvata. 
Nasalis larvatu 

%!lgodontortiys lasiuriis. 

4X I 
53 1 
516 ’ 
483 
529 
496 
450 
530 
526 
48ti 
497 
476 
496 
523 
48 1 
460 
529 
606 
457 
490 
450 
469 
504 
450 
465 
471 



I’nblished iiaine or subspecific: name. 
luterulis, Citellzrs. 
Iuticeps, 0,ysoI l lys.  
IntqrolLs, Lclsiorliirlll~~. 
Intimanus, Scapurua. 
kctrans, Canis. 
Itrtro, Ctenomys. 
lairrentius, Cercoiiip. 
Icche, 0 i lot rugits. 
/&riel, A lceluphus. 
/co, Felis, Leo, PnritlcPrci. 
lroniratrs, Mueroriiiii ! I S ,  ibl i w i i i i y i .  

Leopard. 
/eptodmtylus, Gitellus, S ~ ’ Y I . I I I O ~ J I I ~ ~ O ~ ~ Y I S .  
leptonyz, Hydrurgu, Oyrwrliitws. 
leraiu, Ammotragzts. 
letnbae, Procuvia. 
leucoblephora, Galeu. 
Ieiicodmtylus, Rhipidomys. 
leucodon, Crocidura, S‘orex. 
leucogaster, Onychowiys. 
leucoinystax, Sus. 
leucophaeus, Hippotragus. 
ieucophaea, iVeotorim. 
leucopus, Hesperornys, Perorriyscriu. 
“ leucopus ”, Neotoma. 
leucopyga, Caoia. 
leucotis, Sciurus. 
leucurus, Cynomys. 
leucurus, Microtus, Phoiotirys. 
lewisi, Ctenomys. 
liberiensis, Choeropsis, Hippopotul,rus. 
lichtensteini, Alcelaphws. 
linsang, Prionodon. 
liodon, Tatera, Taterono. 
Lion. 
littoralis, &lea. 
llama, Auchenici. 
lobengulae, Tatera. 
longicaudatus, Cricet tc l  ( i s .  

longicaudus, Onyclioni 97. 
longicaudus, Phenacomys. 
longior, Allactuga. 
longipes, Ovk .  
lopesi, Procavur. 
loquax, Sciurus, I’uniicisciirrus. 
loringii, Rattus, TIkalloiit!/s. 
lotor, Procyon. 
lucus, Sciurus. 
ludia, Genetta. 
ludovicianus, Sciur us. 
lunaholtzi, Dendroluqus. 
lupulinus, Lycaon. 
lupus, Canis. 
tuscus, Gulo. 
l.uteolus, Ctenowig.9. 
luteolus, Otomys, Purotolriys. 
Izctescens, Geomys. 
lutra, Lutra. 
luzonensis, Pachyuru, S‘urtclts. 
lybica, Felis. 
lybica, Poecilictis, Zorilla. 
Lycaon, Canis. 
itiacaco, Lemur. 
machrinoides, Scalopus. 
muchriuus, Scalopus. 
mackinderi, Procavia. 
maclellandi, Callosciurus. 
imcrotis, Xeotoma. 

Name used in preseiit !ist, 
Oitellus luteralis. 
Oryzomys Zaticeps. 
Lasiorhirius latifrous. 
Scapanus latini un i i  R. 
Canis latrans. 
Ctenomys Iutro. 
Cercomys eur~iciiltcr~irt~. 
Onotragus leche. 
Alcelaphus buseluplt ( i s .  
Felis Eeo. 
Xirounyu leou itiu , 
Felis purdus. 
jSperinophilopsis leptoducigltts. 
Hydrwga leptonyx. 
Ammotragus lerviti. 
Procnvia c. letabae. 
Galen nvusteloides. 
Rhipidornys 1eucodactylir.v. 
Crocidura leucodon. 
Onychomys leucogaster. 
Sus  sp. or spp. 
Hippotragus leucopliuctts. 
Neotormz fniCTOpU,uS. 
Peromyscus leu,copii.s. 
Xeotoma micropus. 
Cavin aperea. 
Sciurus carolinenuis. 
Cynornys leucurus. 
Mkrotus leucurus. 
Ctenomys lewisi. 
Choeropsis liberieiiuis. 
Alcelaphus lichtensteiui. 
Prionodon linsang. 
Tatera liodon. 
Felis leo. 
Galea n~uzlsteloides. 
Lama lcuanaca. 
Tatera lobengulae. 
Cricetulus bngicuutlu~crs. 
Onychornys t o w i d m .  
Phenacomys longicaitdus. 
Allactaga sibirica. 
Ocis longipes. 
Procavia j .  lopesi. 
Tanziasciurus hudsonicus. 
Thallomys nigricaudu. 
Procyon lotor. 
Callosciurus caniceps. 
Genetta genetta. 
Sciurus niger. 
Dendrolagus 1umhollz.i. 
Lycaon p&u.9. 
Canis lupus. 
Gulo gulo. 
Cteriomys opiiwus. 
Parotomys brantsii. 
Geomys lutescens. 
Lutra lutra. 
Suncus luzouensis. 
Felis lybica. 
Poecilictis lybica. 
Canis lupus. 
Lemur mcaco. 
Sculopus aquaticus. 
Scalopus aquaticus. 
Procavia j .  mackinderi. 
Callosciurua maclellandi. 
Neotomca fuscipa. 

456 
477 
496 
460 
503 
456 
442 
498 
496 
;n 1 
’492 
484 
465 
502 
444 
50 7 
500 
496 
44 5 
444 
444 
519 
459 
473 



J ' i i h l i s h d  Iiame or subspecific, 1111,111~. 

7iinrrourii.V. Orloeoilrirs. 
? i i w r o r r r i t s .  Ppru i i i c l r s ,  Y'hy1trci.v. 
?iittri'i/ro, Mephitis. 
i ~ r r ~ c r i i r ~ t ~ s ,  Mwngos. 
llllle7l!ofw8. Dn.s~/llrop.s, l h Y ~ ~ l l r l l . v ,  

~~llcrculicolfis, Lll t l~/ / .  
,ii i ridigcr P . Helioscilt ) , I  t .5. 

owdrensis, Cullns~er)trol,JriIr,s, 
wrcgellunrnicm. ('ctrtis, Dwsityon, 

" iiitign<ficus ", Hircwc. 
iiiujor, Macropits. 
iiiajori, 'Premarctos. 
?iirrlabarica, Bandieotu. 
7irrtlubaricws, Mwntiacns. I b'r 
Molucothrix sp. (Rothaville, 0 
i i run i  brieics, Kircws. 
Man. 
?namMwbris, Presbytis. 
~ircnnicitlotw.~, Perorii,.yscus. 
" iiinrrifriciri ", ('nprn, Hirorv. 
iircinni, C'rocidtrru. 
wansaln&, Macucu. 
iitnntehwricus, Apodplrc ( i s .  

'' nianwhricn ", Caprii. 
" i,iaori ", Aiitilopr. 
iiiarginatus, Ate1e.s. 
maritinm.~, Buthyergws. 
ninrjorita, Lepus,  Podla,giis. 
marlothi, Procaviu. 
1iiurn7otu, Arctom,ys, ~Mamiottr, 
winrmota, Dendroh?yrax, Procavicr . 
i i  r n rsvpialis, Antidorcas . 
riinrtes, itfartes, Mwsteku. 
Mtrrtea sp., Yosemite, Califoniici. 
iiiwtini, Pithecws. 
3lart.in's Cercopj thecus. 
w~o.ssnicus, Phacochorrws. 
iirtrf.schiei, Lutra. 
rmt.whiei, Promvia. 
i i iawus, Semnopithecits, il'rtrcIi~~~itlic~cua, 
o i n x i ~ i ~ u . ~ ,  Elephas. 
nctc.xwelli, Cephalopl~ns, Pliilantowrba. 
Mazama Hirsch. 
wearnsi, Lininwirys, flnttws. 
megalotis, Otocyon. 
?iieinertzhageni, H:/lochoertis. 
melan?p7m, Sepyceros. 
iuelania, Scitirus. 
'iiielanocephultts, 0vi.s. 
nielanotis, Lepws. 

l t l l 7 g e ~ l U 7 l ~ C l U 8 .  ( ' f e M l ? l / ! J ~ S .  

melleri, Rhynchogalc. 
11 I ~ p h  itis, Mephitis. 
,iiteriderLsis, Sciurws. 
qiieridianus, Meriones. 
iiieridiensis, Potos. 
iiieridionalis, Sits. 
Xeriones sp. 
?iierrian~i, Dipodoniys. 
werrir~mi,  Hodotii?ys. 
werricoi~i, Toniias. 
iiiesolewctis, C'oneputirs. 
~iiesontelus. Canis, Thos. 
wiesoiiielaa, Mephitis. 
tire.ricana, C"eir.ir.s, Mazuiitu. 
iite.xicanus, Cercolabes, L'oendou. 

Name i x w l  in  pmwt  iist , 
0rc'ocoilrir.s rirqiii,ktiiws. 

~ ~ ? /  I l f J0 .S  ?nW 7igO. 

Uas~/trrli.s qwoli. 
Littru nioculicollis. 
HdioscitLrir.s gn~i~bi t r i r  I I ~ .  

Citelhrs nirrdr~ii~.~i.s. 

( ! t e i i on ry~  i t i ccg~l (a i i zcrr ,v .  
C'apra hircus. 
Macropus viu,jor. 
'l'remarctos ornatita. 
Bundicotu ~izal(ihrrri4xt. 
M w  ntiacus rt? w ritjtr 1;. 
Malacothrix typic it.^. 
Cnpra J U ~ T C ~ I S .  
Homo sapiens. 
Presbytis pyrrhus. 
Peronzyscus nt unic 11 lrr L I c s , 
Capra hircua. 
Crociduru manni .  
Hacffiu irus. 
Apodemws agiurivs. 
Capra hirctta. 
See Gazella donra. 
Ateles marginatus. 
Bathyergus suillws. 
Lepus ~narjorita. 
P ~ o e a v i a  c. niarlotli~i. 
Marwiota v~,ar~notir. 
Dendrohyrax d .  ~ I k U ~ l l l O t ~ .  
Antidorem iiiarstipialis. 
Martes mattes. 
Martes caurinu. 
Cercopithecus nictittor s. 
Cercopithecus nictituna. 
Phacochoerns aethiopiccis. 
L.irtra viucw,licollis. 
Procavia j. ozatschiei. 
Presbytis cristatus. 
Elephas maximus. 
Philantomba maxwelli. 
See Muzania simplicicorii ix. 
Rattus nzeurnsi. 
Otocljon megalotis. 
Hylochoerzts nLeinertzhugeni. 
d epyceros ni.elampus. 
Sciurus variegatoides. 
Ocis aries. 
Lepzts califwnicus. 
Nannosciurus ~neluwotis. 
Mekes meles. 
Rhymhogale ,iiiellwi. 
Mephitis mephitis. 
Scierus griseogerm. 
Meriones meridianiis. 

Sus scrofa. 
M e r i o w  sp. 
Dipodmnys naerriaini. 
Neotoma alleni. 
Tamias merriami. 
Co i i  eput t1.s mesoleztcits. 
Canis  mesonielas. 
Mephitis mesonzelus. 
OdOCO~~ettS vtkg&&w&u8. 
Coendou mexicanuni. 

I~usic,l/oli c11lpacws. 

Potos Jlavus. 

IhgP 
524 
t40 
30 1 
306 
440 
3OL' 
IT,!) 
4Ki 
1!)7 
1!l I 
ti:Ki 
4-12 
S!lh 

5 2 3  
4b I 
333 
452 
4.50 
470 
633 
463 
4.19 
479 
T,:i:< 
532 
447 
6!)6 
453 
515 
4(i  I 
513 
532 
501 ) 
500 
44!) 
449 
3 2  I 
,502 
j l ! )  
450 
610 
628 
525 
482 
498 
521 
5 3  1 
455 
53:s 
453 
460 
50 I 
506 
rin 1 
457 
47 8 
499 
521 
478 
468 
473 
464 
502 
497 
80 1 
224 
486 

4a:i 



PubIished iume or subspecific I I ~ I U ~ .  

ine.cicniizts, Citellus. 
iiie.r2cun~cs, Keit7truilolitoiiiya. 
microdon, Eurerus. 
naicropus, Neotomu. 
micropus, Phyllotis. 
Microtus sp. (Altxssca). 
inigratorius, Gricetulzts. 
ticilleri, Apodeiiius. 

nainaulus, Microsciunts. 
mincae, Proechiuiys. 
mindanensis, Macaca, 1~'itkwi.s. 
mindorus, Macacu, Pithecir.~. 
minimus, Entunrins, Tunrius. 
Mink. 
?lciWUtus, f%fiCl'Onkys, nf I ($ .  

" mirue ", Ncloinys. 
mitchelli, Phascoloniis, lioinDui(t6 
w&&elli, Tatera. 
mitis, Cercopithecus. 
mow, Kerodon. 
moggi, Tha2loncy.s. 
nwholi, Galugus. 
mollipilosus, Sciurus. 
mollis, Akodon. 
mollis, Citellus. 
mombassac, Tatera, 2TatwoiLit. 
mona, Cercopithecus. 
monuchus, Pithecia. 
monax, Marmota. 
mongolicus, Citellus. 
snongoliztm, i W ~ s .  
naongoz, Lemur. 
montunus, Dipodoiirp.. 
oioutauu, Vulpes. 
montensis, Akodoi~.  
nionticolu, Cephalopkn.~, l'hiluutun&i. 
nionticolu., Thoi~eo~i~!j.s. 
iiionticularis, Pra0nly.s. 
nwrdnx, Microtus. 
mossumbica, Genetta. 
iiruktta, Macaca. 
miilberi, Hylobates. 
muds, Mu,steln. 
mungo, Mungos. 
inuntjal;, Muntiacus. 
murinus, Claviglis, Grapliiurus. 
inusculus, Mu.?. 
musimon. Ovis. 

narriaguensis, Aetliomys, l ' r c ~ o t n ~ ~ s ,  Xuttus, 
namaquensis, Pe'etromtts. 
i t  a m ,  Sus. 
'iinnus, Claviglis, Graphiiirti,s. 
ikarboroughi, A'ezorgzowys, O t y x n ~ ~ { s .  
narica, Nasua. 
nasalis, Gazellu, 
nasua, Nasua. 
nasuta, Perawieles. 
natalensis, Ceplcalopht~s. 
natalensis, Procavia. 
r '  natalensis '' Procuvia (Mtabamh1ope). 
natronensis, Pwchyuronays. 
nayaritensis, Rciurus. 
Nelomys sp. (from S .  Paulo, Brazil). 
nelsoni, Amntosperii2ophilus, Citel1u.s. 
nclsoni, Sciurus. 
nelsoni, Xenomys. 
newatrinu, Inuocs, Macaca, Pithecus. 

nciiiii1u.s ", Microscint,tis. 

iiiusteloides, Calea. I 7~i lu l lo in~~s .  

Same u i c d  ill lirezciit li-c 
L'iteilus iiie.cicaut/s. 

Se ,us  erythropus. 
Seotonia nticropus. 

f~eit/irOdO7Ltolil~JR 7 l l e . G k ( ! l l  l i  5. 

P l b ~ ~ ! O t ~ S  9lliCl'V]Jli.S. 
-lficrotns sp. 
C'r icetzt 1 i ts m iy rrc to,, i ii .\, 
Apodentzts s,t/loutCtr.~. 
-Microscizc~tts ~ I I , ~ I I ~ I ~ / I I . Y .  

AVicrosciurris n i i n t ~ ~ t h ~ ,  
l'roechiinys ?uiucue. 
.Lf UCUCt!. irus. 
Ltlucucu irtrs. 
1 arnias ncinii,icc.+. 
-,W~ci&ela vision. 
Microiizys ?niuutus. 
Proechimys mincnr. 
rikuscolo9lkis hirsulttl.s. 
il'utera lobengicln~. 
Cercopithecus niitis. 
Kerodon rupestris. 

Gnlago senegalensis. 
Taliziasciurus dozryluaii. 
Skudon mollis. 
C'itellus townsendii. 
Xatcra vicinu. 
Cercopithectts iiiouu. 
Pithecia naonachus. 
Marmota niona.z. 
Citellzis duuric i i  .s , 
Afus 9nuscu.lzls. 
Lcniur ntongoz. 
J l  ipodoiii y.5 ord i i , 
15tlpe,s vulpes. 

:I kodon trrviclrloirlrs. 
I'h i Im  tontba cuerulu~, 
Y ~ O ~ I ~ O I I L ~ S  tuipolrk~.v. 
Thcdloirqp nauzn~tc c I L.> is I 
Miootus mordnx. 
Genetta tigrinu. 
Macacu n~dattn. 
Hylobates concolor. 
Mustela frenatu. 
Mtcngos mungo. 
Muntiacus wiuntjuc. 
Graphiurus murinus. 
Mus rnusculus. 
Ouis 7ILUsinLOn. 
Gulea musteloides. 
Thal7omys naruaq itc.ii.jis. 
Peiromus iypiciw 
Sus scrofn. 
Graphiurus ~uun it.<. 

Orgzomys narborouyhi. 
Nnsua narica. 
Gazella thomsonii. 
X m u a  nurica. 
Perameles nasuta. 
Gephalophus natuleiisiu. 
Procavia c. natalens i s .  
Procuvia capeiwis ssp. 
Pachyuroiisvs duprasi. 
Sciurus nayaritansis. 
Xchi7i~gs Iatizaruni. 
Citellus nelsoni. 
Sciurzis nelsoni. 

l ,  

~'hallo1nys snoggi. 



.S!j(i i:. H. E. HOPKINS 

Published name or subspecific name. 
?iernorivag~~s, Mamnio. 

ircsofestes, Miistelu. 
iioiniaiani, Dendrohyrri.r, L'/,ocrrcitr. 

I U ? S ~ P U S ,  ~ ~ C i t W U S .  

irqan~ieiwi.~. Cynictis. Partrcyiiiclirs. 
uictitms, C'ercopithecrcn. 
/ t iger,  C?ynopithrcus, M a c a w .  
Iiiger, Hippotragus, Ozaiiua. 
niger,  Macroxus, Sciurire. 
ti igratus, Herpestes, Mportcr.c. 
7 1  igriatsa, Cavielkc. 
iaigricana, Dendrohyrax. 
&grkn.itda, Rattm, Thullowcys. 
iaigricauda, Tatera. 
uigricollis, Leontocebiis. 
iaigrijkons, Cephaloph its. 

ir,iyripes, Bdeogale, Galeriscirs. 
i i  igripes, Mustela. 
nigripes, Sciuriits. 
,idoticus. itrcicuirtltr'n. 
?iippori, Cerwia. 

' I  nitela," Myozys. 
czioolis, 4rvicoln, Miootus.  
nicalia, Leptoriycteris. 
uioolis, Mustela. 
nivarius, GlPtliriwiontys, Ecototovvys. 
Nokey. 
norvegicus, Bpinays, Battus. 
iiosophora, Murmota. 
novae-hispaniae, Coendu. 
noveboracensis, iVlzrstela, Putorbus. 
noeenilineotus, !l'amiop+g. 
w,biluns: Articunthits. 
uyanra, Tatera. 
nyansae, Helio.sclurucs. 
iiyassae, Potmmochoerus. 
obensis, Lemmus. 
obesus, Odobenus, l'riclrechiis. 
obscura, Presbytis, Pugnthrix, Swi iiopithecud. 
obscurus, Heteromnys. 
obsci~rus, Lariscus. 
obscurus, Sorer. 
occidentalis, Aruicantfiisy. 
occidentalis, Cervus. 

occidenttciis, Xeotonrri. 
ochruceus, Puruxerits. 
ochrogenys, Eutuniiw. 
oclirogmathus, 8igmodow. 
ocu Zatiis, Seiurus. 
ogilbyi, Cynictin. 
olianceous, Peroguatlius. 
oinnicora, Bdeogale. 
upinius,  C'tenonzys. [ Pllila ndar. 
opo~sszini, Melachirops, Metachirrrs, 
oraagiae, Promcia. 
ordii, Dipodomys. 
oreas, Boseluphus. 
oregonits, Citellus. 
oreotroyiis, Oreotrqus. 
urestes, Herpestes, Myonax. 
orientalis, Helictis. 
orientalis, Mus. 
oris, Proechinqs. 
ornata, Ovis. 
ornatus, Dipoclorny8. 

tb'&dUkL, nr!JOill!JS. 

Name used in presciit list. 
Xciruniu, sivrplicicorn is. 
Scii cri LS nesae u s .  
.Wri.steln viso?i. 
Ihdro'r?yrm 1 ' .  i i r i o i i i i i i i i i .  

C?/nictis mlousi. 
(:crcopith~ciis nictikzir,s. 

Hippotragua niyer. 
Sciur1i.P migo.. 
Herpestes rbigrui ris. 
111 icrocnvia azrstra 1 is. 
Deiadrohyrarc d .  nigriccius. 
Il'ltallorn,ys nigricn iida, 
'I'uteru nigricnuda. 

-%fUCUCfJ 'tl%er'. 

Bdeogale ,nigripes. 
MuseLa nigripes. 
~ciciurus griseus. 
Srvicanthis niloticua. 
Cereus mippon. 
Drjyonrys nite~dicln. 
J3ryomny.s nitedula. 
Wicrotus nivalis. 
Leptonycteris ~iivcilis. 
Austela nicn1i.s. 
Clethriononqs nivuriu8. 
Petromus typicus. 
Rattiis rkorvegicus. 
Marrnota Javiventria. 
Goendou ?itexicanuni. 
Mustela frenata. 
Callosciurus maclellaudi. 
Srriccmthis abyssinicits. 
Tatera riigrimuda. 
Heliosciurus ganzbiuuirs. 
Potanaochoerus porcus. 
3,ew~mus obensir. 
Odobenzts ros?narus. 
Presbytis obscuru. 
Liornys pictus. 
Lariscus insignis. 
Sorex obscurus. 
drvicnnthis niloticus. 
Cewtis canadensis. 
Mephitis mephitis. 
Keotonza ei,nerea. 
Paraxews ochraceus. 
Tainias towmendii. 
Signbodon ochrognathus. 
SCiUTtLS oculatus. 
Cynictia penicibkata , 
Perognathiis parvus. 
Bdeogale crassicauda. 
Cteizomnys opinzus. 
Metachirus op"sszi?u. 
Procavia c. orangiae. 
Dipodonzys mdii. 
Taurotragus oryx. 
Citellus belrlingi. 
Oreotragiis oreotragua. 
Herpestes sunpineus.  
HePictis o r i en tah  
MILS musculus. 
Proechimys oris. 
AmwLotrugus lervin. 
Dipodomys ornatus. 

.4HS 
3Oli 
.11!l 
.1 $!I 
..i?!J 

4.5G 
,?lKi 
-I ss 
5 I 3 
480 
477 
44s 
52s 
3Oti 
.$!I!) 
45f.i 
47!) 
.324 
485 
486 
4 7 6  
444 
49!J 
473 
4!46 
4x1 
461 
486 
499 
43!) 
. M U  
87 7 
484 
391 
474 
50!) 
450 
468 
460 
443 
479 
524 
50 1 
473 
438 
464 
474 
456 
506 
467 
506 
492 
439 
516 
468 
526 
462 
530 
505 
50 1 
482 
493 
533 
468 



HOST-ASSOCIATIONS OP THE LICE OP &IA&fMAf,b 

L’uhlished iiwine or subspecific iiamc. 
ort ir i tus ,  Parcr.ccrirs. 
orrirrtus, Tremrrrctos. 
oryx ,  Taurotrugus. 
osceolu, Odocoileus. 
myoodi, Gitellus. 
osyoodi, Cricetoni!js 
ospoodi, Ctenoniya. 
o!jrutc~roiEgensis, HetrwJi!/ru.z. 
oiircbi, Ourebia. 
oris, Capra. 
0.cy;iycLeris sp. (U.S.X.N. 1947Ul). 
pucrr, C:oelogen,ys, Cioaiculua. 
pucos, Auchania. 
pojeros, Felis. 
p‘”lliutn, Z2louuttu. 
pulliutus, Hrlioscitwuv, i’uru,cel,ics. 
pullidior, Apodemus. 
p l l i d i o r ,  C h ~ i u .  
pullidus, C;‘itellus. 
p t i l l i dZ lS ,  Eliomys. 
pullipes, Lagidiuiii. 
paltnartim, Funumbul us, Sciurue. 
prilmeri, Microsciurus. 
pciliiuipes, Mectornys. 
pddinosus,  Atilax, M u  iiyos. 
pulustris, Ay ldagus .  
pamnpuruui, Cavia. 
pun, Ateles. 
panamensis, Nasuu. 
punun~e?tsG., Proecliiinys. 
pouiscus, Ateles. 
paraensis, Mustela, Putorius. 
parugmaus, Oryzomys. 
paragayensis, Coendou. 
paramensis, Ozynaycterus. 
paranensis, Lutra. 
pardalis, Felis. 
purdus, Pelis, Pantheru. 
purryii, Citellus. 
parvipes, Herpestes, ik1yonu.c. 
parvula, Helogale. 
purvus, Perognathus. 
patus, Cercopitheeu.s, Erythiocebus, Pithecus. 
pecuri, Tuyassu. 
penicillatu, Cynietis. 
penicilluta Macropus, Petrogule. 
penicillatus, .Perognathus. 
peninsulae, Apodemus. 
pennsylvanicus, Arvicola, Microtus. 
pentaductylus, AteEes. 
percivuli, Awmys. 
pernyi, Dremmys. 
Perognuthus sp. (Chapman’s specimen). 
peromyscuu, Pruoinys, Rattus. 
perpullidus, Thomomys. 
personatus, Geomys. 
perspicillutum, Hem zder;tiu. 
peruanum, Lagidiuna. 
peruanus, Signtodon. 
pervugus, Thomomys. 
peburistu, Petaurista. 
petersi, Aepyceros. 
petulans, Sciurus. 
phueus, Crieetulus, Crieetus. 
phmus, Elephantulus. 
PhuiOmys sp. (U.S.N.M. 198570). 
phenax, Spilaguk. 
philippinensis, Macuca, Pithecus. 
philippsi, Dipodmys. 

Name used in present list. 
i’uwzerus pullicctus. 
Trevi urctos ornut u s .  
Taurotngus oryx. 
Odocoileus virgiuiuti ti,?, 

Citellus osgoodi. 
Cricetornys guukbbr,r ! is  
Ctenoncp.~ osgoodi. 
Heterohyrax us. o[jjicwt.o,rprLr) 1’0. 

Ourebia ourebi. 
Ouis nries. 
Ozymgcteriis ~xrrut i iensi .v .  
C’miculus pmu. 
Lama lmunacu. 
Felis pajeros. 
,4 lountta. pulliutu. 
i’aranerus pulliatus. 
Apodemus agrarius. 
Caviu tschudii. 
C’itelhs tridecimlinrrLtlis. 
Elwmys quercinus. 
Lugidiurn peruaizuitl. 
Funarnbulus pa Emarum . 
Xicrosciurus miniulus. 
Nectomys squumipes. 
-4 tilux puludinosus. 
Sylvilagus palustri.9. 
Cuvia pumparum. 
Ateles pun. 
Nusua nariea. 
Proechimys semispinosus. 
Ateles paniscus. 
Mustela stolzmanui. 
Orgzomys ratticeps. 
Coendou paragayensis. 
Oxynaycterus purumnaxia. 
Pteronura brasiliensis. 
Felis pardalis, 
Fe lk  purdus. 
Citellus pawyii. 
Ilerpestes sanguineus. 
Helogale purvu.la. 
Perognathus puruus. 
Erythrocebus putus. 
Tuymsu pecuri. 
Cynictis penicilkzta. 
Phuscogale tupoutafu. 
Perognathus penicillatus. 
Apodemus speciostis. 
Microtus pennsylvanicus. 
Ateles paniscus. 
Aconiys percivali. 
Dremonzys perriyi. 
Perognuthus sp. 
Ruttus tullbergi. 
Thomomys perpal1idii.s. 
G‘eornys breuiceps. 
Hemiderrnu perspicilluta. 
Lagidiwin peruunurn. 
Sigmodon peruanus. 
Thomomys bottue. 
Petuuristu petuuristu. 
Aepyceros melampus. 
iramiosciurus hudsonicus. 
C’ricetulus migratorius. 
Elephuntulus rufescens. 
Microtus leucurus. 
Spilogule pkenax. 
Mucaca irus. 
Dt$odamye phi l ipp i .  



J’ublishetl name or su1)spccific iiam(’, 
11 billipsi, Puraon yx. 
pict,iis, Euneoviw. l’lryilotis. 
pictus, Heterowzys, Lioiri+s. 
pictiis, Isothrix. 
pictzcs, Lycaon. 
Pig, domestic. 
pilorides, C ’ q n o r y p .  

J’itliecus sp. (U.S.N.I\I. 10443!)). 
Pithemis sp. (U.S.N.M. 104440). 
J’itlcecus sp. (U.S.N.M. 114559). 
pfutycentrotus, Coendow. 
pliito, Herpestes. 
polionops, &U9?unOllk!~S,  ?%uiil i i w i ! p y .  

polionotus, iMicrodipodops. 
poliopus, 8ciuru.s. 
polykomos, Colobus. 
porcellus. Caziu, Miis. 
‘‘ pweelhts ”, Cavia (from l ’ t 4 r r ~ i w ~ ) .  
poreinus. Ax is ,  Cervus, H;yelaplcitLs. 
porcus, Potumochorriia. 
portus, Bcizirus. 

Coeii do t i ,  Sphiyywu s. 
pretoriae, OtomyIs. 
prevostennis, Peromy.mis. 
prevosti, Callosciztrus, Scitii~ris. 
lirinmus, Presbytis, Pyguthrix. 
pricei, Eutamias. 
princeps, M u s .  
Procavia sp. (T.M. 2148). 
Procuvia sp. (T.M. 3919). 
Procauia sp. (T.M. ‘‘ 1424 ”, 4324). 
Procavia sp. (T.M. 327.5). 
pocerus,  C‘allosciurzts, 8cirtrit.s. 
procyonoides, Canis, hT;yctererrtes. 
proparutor, Cricetomys. 
protetcs, Herpestes, Myonex. 
pruinosus, Cercopithecus, Senino~~itliecii.s 
pruinosus, Coendoir . 
‘ I  pruneri, Lutra.” 
psummophilus, Meriones. 
psoru, Procyon. 
pufchelltis, L~,nmisconrys. 
pulcher, Onychomys. 
pitlcherrintzts, Akodon, C‘liroeomys. 
pulchra, Genetta. 
pillutu, Presbytis. 
pwlnerulentus, Calogtrlc, Herpestes, Myoi~c iz .  
priiiiilio, Arvicantlii-s, Rhuhdoniys. 
/ ~ i i . s i / l i i s ,  I’hryonottiys. 
piitoritis, Mustelu., P,utoriu.s. 
Pictoritis sp. (from Florence, Morit aiiia). 
pygurqufi, Cervus. 
pygurgus, Damaliscus. 
pygerythrus, Cercopithecns. 
pyginaeus, Neotragtcs. 
pyranridum, Gerbillus. 
pyrrhonottrs, Sciurtis, Urosckurits. 
pyrrhus, Loph’icroin ys. 
pyrrlius, I’resbytis, ~Sernnopithecus. 
tliiudrivittutus, Eutaiirins, Tuncius. 
quercinus, Eliomys. 
qtciqiti, Galictis. 
qtc011, Desyurops, lhayui i i s .  
Haccoon (from U.S.S.). 

Name u s c ~ l  in 1”oseiit l id .  
J!>U ~ U ~ l 1 , l J . K  p h  /liilpS i , 
1Viylloti.c pictzts. 
Lio?ilys picttts. 
lsothriz pictiis. 

,Sits sp. or spp. 

Pitynays yinetoririir . 
Pipistrellus pipist re11 u .s. 

ncaca ?nnlultci. 

acaca nesiiestriitu. 
Xacaca irus. 
Coendou platyC~iitI’(J/ I(.< ~ 

.4 tilax paludin 0s (is. 

Microdipodops polio) i 01 ri R . 
Sciurtts poliopu,~. 
Colobw polykoiiios. 
C’avia porcellus. 
Cnvia upereu. 
dxis  porcinus. 
Potamoclioerus porcir s. 
C‘allosciurtis $nlugsuici. 

Cupromys prehensilis. 
Coendou prehensilis. 
Otonays irroratus. 
Peromyscus sitkenab. 
Callosciurus prevosti. 
Presbytis entellu. 
l’amias merriaii 

Procavia c. naarlothi. 
Procucia c. natu1ensi.u. 
Procavia c. orangiue. 
Procavia c. letabur. 
Callosciurus procertts. 
iVyctereutes procyonoitlcs. 
CricetomyY emini. 
Herpestes sanguineiia. 
Presbytis cristatus. 
Coendou prminoms. 
Macropcis rufus. 
Meriones meridianus. 
Procyon lotor. 
LenLniscoinys striatu.3.. 
Onychonays torria.u.5. 
Akodon peilcherrinaus. 
Cenetta gen,etta. 
Presbytis cristutus. 
Herpestes pulverulent 11,s. 
Iil’lkabdOTnyS pzrmilio. 
Tltryonowcys rregoriuntcs. 
Mustela putorins. 
Mustela cicognnni. 
Capreolus cupreol?is. 
Damaliscus pygargirs. 
Cercopitlmxm aethiopa. 
Xeotragus pygmueus. 
Gerbillus pyramiduni. 
~Sciurtrs pyrrlmnotus 

Presbytis pyrrhus. 
7’nniias qzcadrivittatus. 
Eli091cys quercinus.. 
Brison vittatu. 
Dasyurus quoll. 
Procyon lotor. 

Lycao/L pictus. 

( ‘rtpron1l/s piforidfn. 

(:l’U7li~9ltO?tkys SlLYdUdel’. 

Perodietic1cs potto. 



iInST-ASSOCIAT1ON Y 

f'tii&hed iiatne or sni>speci6ic: nitlme. 

vrcsse, Viaerricu la. 
" i ~ ~ i t l ~ t i i i 1 1 ~ 7 r i  ". M ? j o i r r r . c  ( t i o ~ ~ l  Zit l lz i l~t~rj .  
liatte, 11)'. 2 (KBlrr 1!143). 
i n t t  iceps, Or~yzoiic ! j ~ .  
I1o t t i t . s  sp. ihlnrcjiicstas Is. 
/ ,rtttrts, E J J ~ I I I : ~ ,  krlts, KrIt 
' '  ,ruttiin, M7rs " (1,;tlw Torrn~.;, Awtrtdii)). 
~ c e n i ,  Rulrir.s, 
12ctlncinu $1'. 
rc'dii~ncu, Reduimt. 
1:eithrodon sp. (froin .\qynf inti). 
i~cllcros?~.~, Atelcs .  
I<citiitier. 
J ' / ' ? I ? l i ? l ~ i ,  I ' i .OCUl . i l l .  

l ' / l P S U S ,  nfUCllc!/rS, $ ' i t / k W / l . S .  

' ' R7t inoscinrus sp. " ( t J .  S.N.M. 19966!)). 

i~hodnnico, Genettn. 
7~iccirdulzc.s. Pli!jlloti.s. 
i khurd i i ,  Ph ocu . 
i,icltnrdsoiii, Citellus. 
1. ichnrdsoii i, llipodoiii p. Pc~rotlill it  5 .  

i~ickartlsor~i, ~Sc'L'ur~~s, TUN I'u.ycz'zcr1t.v. 
riqidus, &CfkinOSCiU,lus. 
'' ritticollis ", Herpentas. 
rizeti, Gunis, Dusicyon, Speothos. 
I i rosa ,  Mvstola. 
i d w i n s ,  Atilaz. 
i d u s t i i s ,  Ctenoniys. 
robtistus, Macropus, Osphruntcr. 
Ltock Squirrel (from Colorirclo). 
rontloizi, Muzuiiia. 
roosroelti, Alcelaphus. 
rooscoelti, Myloirays. 
i'osnzarus, Odobenus, 7'1~icllc.cll u d .  

i,ossi, Oninr utoph our.  
matrutus, Ory~zomys. 
i,othschildi, Cosndou. 
rotuiadus, Desmodus. 
Toylei, Ochotonu. 
Tubens, Trugulus. 
rnbescens, Arvicanthis. 
vubescens, Stilax, Munyos. 
ru bicundus, Cacajao, Pitheciu. 
mihicv,ndus, Presbytis, Sensnopitliecus. 
rubida, Felis. 
~ubida ,  Presbytis. 
mibidus, Peromyscus. 
ritddi, Heterohyra,x. 
rudolJi, Hetwohyrax, Procuuirr. 
rujescens, Aepyprymnus, Betlon~~iu,  
rtt fescens, Gawk. 
rufescens, Cite flus. 
wfescens, Elephantulus. 
wfescens, Herpestes, Myonux. 
7wfescens, Marmota. 
rufescens, Menetes. 
ruficollis, Mucropus, Wallabiu,. 
rufinus, Peromyscus. 
rzcfiventer, Sciurus. 
mfocanus, Clethrionomys, Euotomys. 
rufogrisea, Protemnodon, Wallabiu. 
rtlfa, Aplodontia. 
w f a ,  Nmua.  
rufus, Desmodus. 
q f u s ,  Felis, L y n x .  

"p. ( uT.s.x.;lc. 1 :MOO). 

??aim used iii IJIVWI~~. l i s t ,  
+yy 11 cel'r I s c a,fe 1.. 

Htr.s~su,.i.sclrs nstzlllrs. 
Grup11 i l l  ,. 11s ?/XU ,h 1 I 1,s , 

Viuerriculu indicci 
Herpestes sangui~iieirs. 
See E z r ~ ? l ~ ~ / g o i ? ~ n t o i ~ i ~ ~ s  ~ p i i ~ o . ~  ( 1 8 .  

Ruttu.s extrluns. 
/k i t tux 7.UttU.T. 
Hydroiii y.9 C h  l',y.so(J( t s l i d  1,. 

Rntt.!is e,xuluna. 

Xedunca reduncu. 
Reithodon sp. 
Ateles pun. 
I?nngifer tara~ndus. 
Procavia c. reuningi. 
Macaca mulatta. 
('allosciurus vestitus. 
Rhipidonzys leucductylri.?. 
Genetta genetta. 
Phgllotis ricardzrh1.s. 
Phoca richardii. 
C.'itellus ricka&o&. 
Dipodoinys ordii. 
'I'unLiusciur i 6s hudsoybic: ( 1  .Y . 
3Sciuru.s variegatoides. 
Herpestes vitticollis. 
DUS~CYO~Z culpaeus. 
See Mustela cicogizuiti (iiutc,), 
Atilax paludinosirs. 
Ctenonzys robustus. 
Macropus robustus. 
Citellus oariegutzis. 
lMazunaa rondoizi. 
Alcelaphus buselapli L 
Mylomys cuninghmii 
Odobenus ros~mrus.  
Ornmatophoca rossi. 
Oryzomnys rostratus. 
Coendou rothschildi. 
Desmodus rotundus. 
Ochtona raylei. 
Tragulus kanchil. 
A,rvicanthis ubyssinicus. 
Alilax paludinosus. 
Pithecia rub,icundus. 
Presbytis rubicundus. 
Pelis lybica. 
Presbytis ru.bicundus. 
Perornyscus maniculutica. 
Hetwohyrax s. ruddi. 
Heterohyrux s. rzcdolJi. 
Aepyprymnus rufescc~ia. 

C-itellus rufescens. 
Zlephuntulus rufesce i is. 
Herpestes sanguineus. 
Marrnota monax. 
Menetes berdmorei. 
Proternnodon rufogrisea. 
Peronzyscus maniczilatus. 
6'ciurus niger. 
C k t h ~ i o ? w m p  rufocanzis. 
Proternnodon, rufogriseu. 
Aplodontia rufa. 
Nusuu rufa. 
Desmodus rotundus. 
Felis mfw. 

Oiyzoila?Js ratticcps. 

, 

Sec Mu :unz a .\.ill rp(ic ico I ' l l  ;A. 

CU%k fulqida. 

:m 
l'ab". 

527 
4!) 8 
.&8.i 
30 3 
c503 
494 
'&ti!) 
4s I 
.is I 
4S.i 
. IS  I 
,i 2.7 
,i2!l 
472 
447 
,i2 i 
51s 
44s 
45!1 
470 
so3 
472 
609 
4(i2 
4 W  
458 
455 
504 
4J7 
4!)!) 
605 
4!)2 
44 1 
463 
525 
s:io 
47!l 
3O!l 
GO!) 
46!l 
486 
444 
463 
523 
4x0 
505 
446 
450 
507 
450 
470 
514 
514 
44;' 
467 
462 
443 
505 
461 
460 
441 
470 
456: 
475 
441 
454 
499 
444 
508 



Published nume or subspecific name. 
rutus, Lent it 1, .  

riifus, Macropus, Mepdeic i .  
rupestris, Elephautri1it.s. 
rirpestris, Kerodon. 
ricpicaprcr, A n t i l o p ,  C ' c c l m ~ l l r i .  l i t lp ;v<l j ) i , t r .  
1'11 ss ulu, Crocidu ru . 
' '  rutilzrs ",~':sotonlys, N u s  (fro111 l i ro l l s t~ l t l t  ). 
riiivemizorii, Heliosciterits. 

Name used in preseiit list. 
Lemur ~nacuco. 
Macropus rufets. 
Eleplia ri i t i 1  u s  r uyeni r is. 
Kerodon rupestris. 
Rupicuprtc rupic(ipr!c. 
jSorex araneus. 
C'lefhrionomgs glui.r,oliis. 
Heliosciurus rit iceii :orii. 

sctbunus, Epiusys, Ruttics. 
rubrinzrs, Claucoinys, Sciu iop lerus.  
srigittu, Dipus. 
ategittalis, Georti!gs. 
.miinen sis, Phoca . 
otilinnru?n, Felis, 0 nc ifelis. 
sultator, Oreotragus. 
rultusensis, 8eiurua. 
stoictorunc, Presbytis. 
aanguineus, Herpeste;, iM!youtr.r.. 
suntarernensis? Callithrir, Hupala. 
snpiens, Honio. 
surdus, Elimuy~. 
Kartorii, Mazamu. 
strturata, Lapidiwiii . 

saxatilis, Lep  u s .  
A'capunu,s. 
.scheelei, Dendrohytu.c, l'rocuvia. 
schistacea, Prexbytis, Pygathrix. 
schisticeps, Ochotonn. 

savii. Pity1,cys. 

scluunrzi, Civettictis. 
schseinfurthii, Anthrop~pitlLecc*s, Purc. 
scioan,a, Hyrax, Procaviu. 
sciureus, Holochilus. 
Sciurus sp. (U.R.W.M. skin 194486). 
sclaterl, Litocranius. 
scoticus, Cervzts. 
xriptu.3, Strepsiceros, l'rugelupluus. 
serofu, Su.s. 
Scutisorex sp. (U.S.W.M. 48477). 
Seal, common.' 
Seal, Greenland. 
Seal, jar. 
sechurne, Cerdocyoia, Dusicyon. 
'' seculatzcs ' I ,  Ctenonzys. 
:recurus, Proechimys. 
selowi, Cynictis, Parrrcgnictis. 
semispinosus, Proechint y s .  
senegalensis, Galago. 
sengaani, Cynictis, Paracyniclis. 
senganus, Ahnoto .  
seniculus, Alouatta. 
seorsus, Zygodontoncya. 
sequoiensds, U,rocyon. 
sericeus, Ctenonzys. 
setosus, Proechirnys. 
s e r i d ,  Felis, Leptailurus. 
sh arpei, Raphiceru s. 
Sheep, domestic. 
shoana, Hyrax, Procavia. 
sibirica, Bllactaga. 
sibirica, Phoca. 
sierrae, Marnwta. 
sika, Cervus, Sika. 
sikapusi, Lophurornys. 
silaceus, Mastomys, Ruttus. 
silaceus, Vulpes. 
silenus, Macacn, Pithecus. 

12uttus sabanus. 
Glnuconays scibrinccs. 

Geornys brevicep. 

Felis salinaruii!. 
Oreotragus oreotrcqus. 
Scirirus spleiidi&trs. 
Presbytis obscicru. 
Herpestes sanguineus. 
Callithrix santareiiuvisis. 
Homo sapiens. 
Eliomys qvereinus. 
Muzania sartorii. 
Lagidium peruanuili. 
Pitymys suvii. 
Lepus suxutilis. 
Seapanus. 
Dendrohyrax a. sc1ieel~:i. 
Presbytis entellus. 
Ochotona schisticeps. 
Procavia c. schu1t:ei. 
Dendrohyrax o. terricolu. 
Civettictis civetta. 
Pan troglodytes. 
Procovia h. sciounu. 
Holochilus sciureus. 
Sciurus pyrrhonotus. 
Litocranius walleri. 
Ceruus elaphus. 
Strepsiceros acriptus. 
8us scrofa. 
Scutisorex congicus. 
Phoca vitirlina. 
Phoca groenlandicu. 
Phoca hispirIa. 
Duskyon sechnrae. 
Gtonomnys seculatus ' I .  

Proechimys seczirus. 
Cynictis 5elOWi. 
Proechimys semispinosic s. 
Calago senegalenmi 
Cynictis selousi. 
Adenota i!ardonii. 
Alouatta seniczdus. 
Zygodontornys seorous. 
CTrocyon cinereoargentelis. 
Ctenonzys sericeus. 
Proechirngs setosus. 
Fe1i.s servul. 
Raphkerus sharpei. 
Ovis aries. 
Procavia h. scioana. 
dllactaga sibirica. 
Phoca sibirica. 
Murrrcota jtawiven,trzs. 
Cervus nippon. 
Lophuromys sikapccsi. 
Rattus couchu. 
Vulpes vulpes. 
Macaca silenus. 

1)ipus sagitto 

Phoca hispidn. 



Piihlisllctl name or sul)sprcifL(, n;i.mc~. 
, \ i l t w u i i s ,  T i i u  us, Mricarv.  

.s?inoii.si, Octodoictow!/s. 
” plicicornis, hfuxwui. 

‘cu.s, C:crwpithccn.s, / I I / I I ~ . Y ,  . l / ( i r m v ,  l ’ i / h w i i . s .  
“en sis, Peroni yseii .’I. 

.wiiithi, Rhynchotragus. 
,sinithii, Tatera, Tateroiiri. 
.socialis, i\’asu,a (from J?wwiI). 
socialis, Sciitrus. 
sonoi?iae, Eutam,ias. 
sowerbyi, 3lipodipsii.q. 
.s.pecio,sit.s, Apodeni UI. 
.spciosira, Eutain i0.s. 
. S p ~ C c i O S U . S ,  L~JssOdeS, i ~ ~ U X l C I 0 .  

“ spc ios?~s  ”, Macacri (from Japan). 
spekit, La‘nmotraqirs, ;$’tmpirrr.o.s, Tmp+ipJw.~. 
spicileyus, .?IZiis. 

.sp7ian~ipes, Holochilus, iVectoi/iy.s. 
Sqiiirrel, grey (from I,incoln, Nrhmsl:;r). 
stabilis, M u s t e l r r .  
stangeri, Proto.rer i is,  S c i i  

Stoat. 
stoltwumni, ililu,stcIri. 
s t reatori, Ncotoma . 
streatori, Perodipus. 
streutori, “Pcrodipus ” (Fahrmholz’s material). 
strepsiceros, Strepsiceros. 
striatiis, Icton,ypicc, Zorilln. 
.striatzis, Lemnisconays. 
atriatus, Sciurns, Tamias. 
,stridens, Epirny.7, Raltus. 
stuhlmanni, Ghlorotalpa. 
,$tuhlma,nni, Dcndrohyma, Procnv.lii. 
stuhlnmnni, Genettrc. 
suahelicus, Paraxcriis. 
suara, Aepyceros. 
siitgutturosa, Antilope, Gti-.ella. 
.r.ubspinosus, Chaetornys. 
szibterraneus, Arvicola, Pityinys. 
suillus, Bathyergus. 
sumatraensis, Capricornis, Nernorrhnerliis. 
aimatranus, Elephas. 
sundevalli, Phucochoerus. 
surdaster, Grantmom ys, T?i.ai?inoni+9. 
snrdastcr, Pedetes. 
suricatta, Suricata. 
szirifer, Epimys, Ratltis. 
iQus sp. or spp. (domestic pigs). 
swinderianus, Aulacodus, Thryonom ys. 
szcyrmertoni, Paraxerus. 
sylvanus, Gtenonays. 
.&anus, Inzius, ,Vacaca, Siniiu. 

nlipi.ati~iis, M G C I - O ~ ~ I  q, Th!/loiple. 

jluaticus, .4podenizis, Miis. 
, ~laaticus, Sciurus. 

s!llvatictix, Strepsiceros, Traqelap1~n.s. 
sylvestris. Dendroh.yrax. 
.yi&kultor, (7ephalophii.v. 
,V,qnaptorn?p sp. (G.S.X.M. 129306). 

Name mecl in present list.. 
JInnacci sylvanits. 

s silcentric. 

Tutrra liodon. 
AVu.siia r7&. 
Sci i r rus socialis. 
ITuinia.~ townscntl i;. 
Dipus savitta. 
Apodenans spcciosits. 
Z’ainias r/uadrivi t tut i is. 
Macaca speciosiis. 
Mcicaca fuseatus. 
Strepsieeros spekii. 
.bins rnumxlti~s. 
Letit nisconi ys  grisrbdri. 
(’oe ri do u spin osiix. 
I3 it r y  ygoni ccto i n  y s  spin om i q. 

(:ale% spipiccii. 
7‘ochyorycbcs spleiidens. 
#Sciuriis splendidus. 
Sectonl~ls  syuamipa,s. 
Seiicrus nigar. 
Miistcla crniineu. 
rrotozF.rua s t u n p i .  
~ i / ~ ~ o ~ a ~ e  st ipmaticrr. 
ill ustela er7ninea. 
Mu.stela. stolinranni. 
.\Tootomu funcipea. 
Dipodorn ys heermanni. 
Peromyscus maniculatiis. 
Strep9icero.r strepsicems. 
lctonyx striatus. 
Lenaniscoinys striatiis. 
Tantius striatiis. 
Rattus sfridens. 
G1iJorotalpn stuhlnaanni. 
Dcndrohyran: a. st~,hl?~tan,n,i. 
Cerzetta tigiina. 
Paraxeriis palliatus. 
A rpyceros melamp i ~ .  

Gazella subgutturoua. 
Chaetoiirys subspinosus. 
Pityinys subtcrraneus. 
Bath yergus szdlus. 
Capricornis sumatraensis. 
Xlephas m.aximu.9. 
Phacochoerus aethiopiciia 
Grammomys surdaater. 
Pedetes surdaster. 
A’uricata suricattn. 
Rattus stcrifcr. 
Sus sp. or spp. 
Thryomonys swinderianws. 
Pararevus palliatus. 
Ctenonys sylvanus. 
Macam sylvanus. 
Apodemus sylvaticus. 
Sciitrus anomalus. 
Strepsiceros s~r ip t i~s .  
1)mrlrohyru.z. d. .$vest&. 
Cephalophtis nyluicwltor. 
Sy naptomys borentis. 
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46 1 
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48 1 
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53 1 
53 I 
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510 
52 1 
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481 
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495 
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448 
478 
454 
521; 
5 1 3 
528 
474 



I ' i r l d i s l t c~ l  iiiiiiiv or siiIqiw(~ific nmm'. 
~ ~ ~ j l l f l ~ l ~ / , f / l l l . s ,  If!/lohIltcs. , ~ ~ ~ i l l l / ~ l l ~ l l / i i l ~ / f l . ~ ,  

I I S .  ,YciLii.ir.,. 

, ' L ~ / l ! / ( l . s a u .  

tli'lp*id(,.s, ~ ' / l o i i l o i i l ~ / .~ .  
?'a,lliop.v sp. (U.S.Y.lL 1 2 4 2 2 ) .  

t11tr1,'icct, ,571 i(qr1, 

tupoiitufii, 24ntechiii ti.v. l ' l t i i ~ m i ~ / u l c ,  
t:iriiiidti,s, R w q i f r r .  

t,turiniis, t !ont iochnpics.  ( ; ~ F ! ~ I I .  
ticurtis, Bos. 
t [ i . t : t r , s ,  Meles, Urswv. 
/ ( i . i ; ics ,  Yuzidea. 
/ ~ l l l / ~ ,  Mtr2n,11a. 
trrefictciiclus, Citellus, -7erospr i i ioph i l i i s .  
/ i ~ w i e s ,  Proteles. 
trt,rrstris. Arricolu. 

f P S B E ~ 1 C L t  U111, PUp i0. 
tetradactylus, Petrodroi), I I . ~ .  

tezanws, Odocoile7is. 
texensis, C X t e h s .  
tezensis, Feli.s, I, [ j i i  . r .  
texensis, Lioiny.5. 
terianics, S%pnodoii. 
thetidis,  Macropus, [1%~yloqu1ee. 
tlietis, Thylogale. 
thibetana, Oclmtona. 
thibetanus, Seebnarctos, Ursus. 
tlcoiuasi, Galogo, Heniigulugo. 
'I'liomomys sp. (from Jeffcrs(in, Cola,). 
thomsonii, Guzelln. 
thwics, Canis, Dusicyon. 
7'hryonomy.s sp. (from Zii l i i lmt l ) .  
tibetanus, Bos. 
tigrina, Genetta. 
tigris, Felis, Panthera. 
timidus, Lepus. 
torosus, Isoodon, Thylacis. 
torquatus, Ctenonays. 
torquatus, Dicotyles. 
torqmtw, Dicrostonyz, Leinmtts. 
torridus, Omychomys. 
townsenclii, Citellzts. 
tow n s e d i i ,  Lepus. 
townsendii, Tamiu.9. 
tragelaphus, Brninotragzis. 
transvaalensis, ProtelPs. 
tricuspis, Manis. 
tridactylus, Bradypterus, Bradypus. 
tridecimlineatus, Citellus, Sperniophilus. 
trinitatis, Proechimys. 
ttinitutus, CnllosperazoplLi1,us [ 1140S4). 

I '  trwtriatus ", Funambulus (U.S.N.M. 
triton, Cricetulua. 
triton, Leggada, Mus. 
trivirgatw, Aotes, Aotus. 
troglodytes, Anthropopitheczc~, Pan. 
tropicalis, Otomys. 
truei, Sciurzts. 
tseherga, Apodenius. 
tschudii, Cauia. 
t ucunmnus, Ctenomys. 
tularosae, Thomomys. 
t ullberqz; Praornys, Rattux. 
tuza, Cfemys. 
t?ypicus, Malacothrir. 
t!ypicus, Petronms. 
rcnlabatus, Macropus. 

X i m w  i~.;ctl i i i  prenmf list 
,v~/llf ) J b l l / l r  i i ~ / f l 3  . ~ ! / i l ~ / f / l ~ / ! / ~ l f . ~ ,  

l l < ~ ! ~ ~ i ~ o / i  yrii,t; .s. .syi,iiicii,v. 
, v l ~ ; l l t ~ l f . ~  ~ i i l ( i l , l ~ f l ~ l . s ,  

'l'u!iri.s,sri tcijrrcir. 
' / ' / i ~ ~ i n o t i t  !/,s ta /poi&.<;. 
( ful~o~sciuru~ ~nuclelluiitli. 
Plinscogule tapocrtclj'l I .  

/Zriiiq(fefe,, tamiirlii.\. 
Sa'aigu t(itorica. 
f:onnochaetes t a i i r i ~  i i s .  

Hos tawrus. 
eles  meles. 
.xidm taxus. 
i z m n a  sartorii. 

('itellus tereti:uudii.v. 
Proteles cristutirs. 
I ri:icolri. i i  i i i  pliibir i s  . 

Deizdro1i~yra.z c. t ~ ~ ~ ~ i r n l i i .  
Popio doguera. 
I'etrodroiiaus tetradart!ilii,u. 

(,"itellit s tridecim f i n  rci f 1 1  s. 
Felis riifns. 
L i o n ~ j s  irroratics. 
SignLodon hispidiics. 
Thylogale thetis. 
Thylogale thetis. 
Ochotonu thibatancc. 
Aelenarctos thibetaiiws. 
&lago demidowii. 
Tlr onaoniuy~ talpoidc.5~. 
Bnzella thonasonii. 
Dusicyon thous. 
l ' h r  yono inys s winrle ,inn 7 is , 
Bos grunniens. 
Genetta ligrina. 
Pelis tigris. 
Lepus timidus. 
Thylflcis torosus. 
Ctenomys torqudus. 
Tayassu tajmu. 
Dicrastonyx torpatus. 
Onychonqs torridus. 
Citellus townsendii. 
Lepus townsendii. 
Tamias townsendii. 
Ammotragus lervia. 
Proteles wistatus. 
Manis tricuspis. 
Bradypus tridactylus. 
Citellus tridecimlineatus. 
Proechimys trinitatis. 
Citelhs lateralis. 
Funarnbulus palmariew~. 
Ciicetulus triton. 
M u s  triton. 
Aotes trivirgutus. 
Pan troglodytes. 
Otoinys tropicalik. 
Sciurus truei. 
Apodenms sylvaticus. 
C U C ~  tsehudii. 
Ctenomys tucunaaniis. 
Thomornys baile?ji. 
Ruttus tullbergi. 
Geornys tuza. 
Malacothrix typirus. 
Pet rom?cs typicus. 
Proteirinodon bicolor. 



Piil)lisli(vl iiainc or siibspwifi(< rrnmc. 
rcc4lei~.si.s, I 'olohirs. 
i r p  r i  dtir , M u s f o ) i i ~ p .  1 Z ~ r t t  ir., 

i r ! /u i idue,  Oirrchin. 
uiidirlrtfu, Heloqule. 
itnicolor, Cervirs, tltrcepures, tiir.ru. 
trnicornis, Rhinoceros. 
trnivittatzts, Arvicanthis, H!/hoir?!js. 
'(rrsina, Alouatta. 
prrsinus, Phascolomis. Pom h r r t  ) I S .  

'rrrva, Herpestes, Munqos. 
I I tibil is. Ctenomys. 

wiriderhorati, Procrrvirr. 
wrdonii, Adenotu. 
~ ~ u I ~ u ,  l'atera. 
vnriabilis, Mus. 
rwieguta, Dusyproctrr. 
aariegata, Phocu. 
rv,riegatoiden, S c i u r ' f r s .  
curiegatus, Gebus. 
variegatus, Citellus. 
variegatus, C'ynocephaki.~, CaIeoptcrris. 
7 ~ l O % ,  Potamogale. 
venaticus, Speothos. 
~i:enezuelue, Rhipidoiiz!js. 

veii ustus, Rhipidorii 2s. 

~vicinn, Tntern. 
vlctoriae, Uenetta. 
i i l l osus ,  Cercolabes, Coe ndo i 1 ,  S p h  iqq i r r ir  R. 
virginiunus, Cariac,us, Odocoil~cts. 
riryinianus, Uroqon. 
vison, Mustela. 
vittata, Galera, Galktis, Grison. 
'' vittata, Grison " (Werneck's material). 
eittatus, Bus. 
vitticollis, Herpestes. 
vitulina, Phocn. 
Vizchacha. 
toluns, Pteronys, Sciuropterirs (Siheria). 
eolans, Glaucoiriys, Bcictropter7r.s (U.S.S.) 

?Estitu..s, Calloscilrrlls, T'r~. l l l inps,  

Name tifie(? in present l ist .  
('olo1)Il.s po1yko~Ito.s. 
/ : r c t / 1 r . s  l~ollchtl. 

Orrrehirr o7rrcbi. 
ff ClO!/ I l lC I /  IfdItlUf~l, 
('('ruus 'il~uicolor. 
IZh ir>oceros u,nicornis. 
HyboiiLp univittutcis. 
Alotrcctttc ctrsinu. 

Herpestes urvu. 

l)Pndro?qra.z 1'. ' t d ~ r l r r n .  
.I anticc.wi urus h i i d w r  I t r .s. 
Procavia c. vunderlrors/i. 
.4de notu vardon it. 
l'atera bfihtl7i. 
M t l S  7/1.?isculus. 
Duqproctu vatirgnt,,. 
Phoca vitulinu. 
S c i u  r u s  uariegutoidm. 
C'eb ii-9 futzcell us. 
Citellus vuriegatirs. 
Cynocephalus w.zrieqaf )is. 
Potcincogale velox. 
Speothos venaticus. 
Rhipidomys venezunlrrc. 
Hesperoinp venustrcs. 
Rhipidort&ys ven ust (IS. 

Callosciurus vest if1i.s. 
Tntera uicinrr. 
Genrttu vietoriae. 
Coendou villosits. 
Udocoileus virgininnus. 
Vrocyon cinerroargeri t e  / is .  
Mustela vison. 
Grison vittatu. 
Grisonella furar. 
Sus vittatus. 
Herpestes vitticollis. 
Phoca vitirlina. 
Lagidiunb per//tz?i//li1. 
Scitcopterus aolnns. 

r l  

. .  
vulgaris, Lutra. 
imlgaris, Meles. 
7*tilgavis Mztstekt. 
vidgaris, Sciurcis. 
vulgaris, Sorex. I 
vulpes, Canis, Vulpes. 
vulpinu.s, Holochil~r.~. 
vulpinus, Sciiirits. 
wagneri, Mzrs. 
iualleri, Litocranicrr*. 
Walrus. 
washingtoni, Lepns. 
waterbergensis, Procaviu. 
'' i~aterbergen~sis, Procnvin '' (T.M. 5335.4). 
Weasel. 
weddelli, Leptonychotes. 
welwitsehii, Heteroh?yrax, Procavia. 
" Western Gray Squirrel " (Oshorn). 
whitehwdi, Chrotonys. 
whitei, Erythrocebus. 
~crilcoxi, Macropus. T%~y,/logale. 
" Wild goat " (from Hangchow). 
ir~it t t l lro~k~nnis,  Petrom~ir, 

Ltttra lutra. 
iMeles meles. 
Mustela nzvnlis. 
Sciitrus vulguris. 
Sorex araneus. 
Vulpes vulpes. 
Holochiliis vulpinnss. 

Miis i1ict.sculus. 
Latocrtcnius walleri. 
Odobentts rosinarus. 
Lepus ivashingtoni. 
Procuvia c. waterbergenszs. 
Heterohyrax w. otjiwaroiignzsis. 
Mustela nivalis. 
Leptonychotes weddelli. 
Heterohyraz w. welwitscli ii. 
Citellu.7 richardsoni. 
Chrotomnp whitehead?. 
Erythrocebns patas. 
Thylogale stiqinatica. 
See Naeniorhedun gortrl. 
P~tromvs  f ijpicus. 

iscilrnrn niger. 

l'ttgt- 
45 I 
1 x 2  
.in0 
3O.i 
324 
5% 1 
4x0 
44 7 
4411 
.ill4 
49 I 
,ioo 
,> 1 2 
'1:;s 
.-, I .-, 
.i2!) 
4 i S  
432 
4X!) 
509 
455 
447 
463 
441 
442 
49s 
470 
47 2 
471, 
459 
47 7 
5113 
4si 
:it'+ 
497 
500 
500 
500 
521 
504 
5cN 
4X!) 
465 
405 
465 
60" 
rill 1 
49!l 
454 
443 
497 
472 
456 
48% 
53 I 
509 
453 
518 
514 
499 
510 
514 
402 
484 
450 
44 1 
532 
4 Y 5  



Pabiixlied name or subspecific name. 
Ici,ldhuki, Procuvia. 

\Visent,. (8.736). 
I V O l f .  
tcroiightoni, ,Ycotopldtt.s. 
xanthaeolus, O~yzo?izys. 
.ranthoqenys, Mwste l t r ,  l‘iitori/i.u. 
!/uyciurondi, Felis. 
:ucatecaf, Pcroynntlr i t s .  

crbrir, Lemniscoiiiys. 
Zrhu. 
2!lotes, P,ocuuicc. 
zena, Lophumiir!/s. 
zuliae,  Sciurnis. 
. I l l l t P l 1 A i S ,  Lrprrs, 

, Procarirc (T.M. skinr 833.5, 

% l I J l l S .  


