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A Revizion of the Species of
MONOPSYLLUS
Kolenati
in North America

(Siphonaptera, Ceratophyllidae)

By Payvieis T, Jomssos.' entenalogist, Emtemalogy Resenrelt [Nvision,
Agricefieral Rosenrch Secriee

Waorlers concerned with the elassification of {leas have realized Tor
some Lime that the genus Monepsyffus Kolenadi needed to e revized.
Several North American species of this renus are known to be infected
with plague in nature.  Clonzequently, it is imperative that the various
speeies he defined and a wulide for their identifies wtion be made avail-
able,  Sinee specimens of some of the Asian speeies are not available
Lo comparison, it is not pessible at this time to revise the entire genus.
This bulletin is therefore limited to those species Lhal are nalive Lo
North Ameriea.  Wowropag@ose anvewe (Rolhschild) was al one Line
Fonmel i San Ji'lnn{'h.c o, Calil, nned was recently diseovered on oo ship
at Vancouver 1 Columbin, Alchough arisws 15 nol known fo
bter in Norh inu-[u-n noew, 1118 inelwded in the species deseriptions
beeause there is always the po=sibility of Hs reintroadaetion. Tlesiea-
tions {pl. 1) of the type species, Monopsyllus seiurorum Schrank, 1803,
which s nalive Lo Horope anmd Asia, arve nehuded Tor purposes of
comparizen and Lo anrment the generie deseription,

Kewvs to the Noeth American species, as well gz illustrations,
dingnoses, and deseriptions of all these zpecies, are ineluded. Maps
ehiow the distribution Tor most of the species, Canadian diztrhbution
i= usually nod indieated, bue it may be Tound in Holland {19483 2

Jordan's (19331 definition of lfra?m.u-.r,.'."."-'n = followed heee, There
18 lack of agreement among taxonomists ol the Siphonaptera as to the
taxonomic hicrarchy of Ceratoploding Curtiz and closely related geners
or subeonera, includine Ceeafopdyifioe Curiis (e sfrdefu) and  Mono-
paplius Woolenatl, Amonopsylivs Todl, Posamonepailiv: Arcvropalo,
Mulwraews Jovdan, Admaloraews loll, Megabelbeis Jordan, and Neoso-
pepdies Jorduns American and Daropean workers Lave gencrally
followed Jordans (1033) definition of  Ceratophiyfie and related
genera, bul Hussian workers, following loff (1956), have proposaed
that all these senera be considered as subeenera or Vsections" of
eratophadine Clurtis, Smil (19370 has sugeested Lthat Lhe setwroeam
vronp ol Wenopsypliius maght well be constdered a0 subgenus of
Cergdoplpdlios, Russian workers (see loff and Skalon 19340 have
proposed in particular that all the North Ameriean forms be placed
together in Ceraloplyiius, subgenus  Wenopsylius, U dmonopaylies
section.”  The name Amorepsyiius has been used both as a subgenns

FResigned November 28, 1955 Now with the Gorgas Momoerial Laboratory,
Repiablicn de Pannmi.

* Referenees Lo Literabure Cided (e G4 are bercin dnclieabed by Clee noonee of
Lie authior or authors followsed by Che vear of publiealion.
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under Cerafophyllus and az a species group or “seetion® under
Meonapsyline. This grouping of American species is not sati=lactary,
sinee some forms, such as Monopsyplius exilis tdordand, seem more
nearly related Lo setwrorum than to some of the other North American
species, such as WL eumalps (Rothschild),

Exeepl Tor one obviously related group, M. cvrodpi and allies, |
have not allempted to arrange the speeies in eroups, bur [ have
deseribed and diseossed them in the order of heir diminishing likernpess
to the type of the genus, M, seiurorum,

It is hoped that these deseriptions and the lusteations will be of
value to other worlers in determining the actual relationships of the
complex assemblage of forms related 1o Ceratophagius Curlis,

The controversy in recent vears regarding The validity and the
definition of subspecies makes noecessary an explanation of the defini-
tion followed in this paper. T have followed the definition in Mavre
ol nl. (1933, . 3143 “A subspeeies s 3 geographically defined agere-
gate of local populations which differs taxonomically from othier such
subdivisions of the species”  Furthermore, 1 consider that reasor-
able proof of the subspecific status of a population depends on demaon-
steation thatl the characters which distinenish the subspecios are
constant and not discordant, e, that they are eonsistenl within a
population and not o series of elinal eharacters (hat chinnee o
differing geographical points within the supposed sasemblage of
subspecics. Finally, the populations ideallv should show 8 sone of
intergradation, which praves that they are e phivaiologieally repro-
duetively isolated and henee actually different speeics.  The amount
of intergradation would not be necessarlly the some for all sueh
morphologically  distinet  populations. Tt Tis not good  taxonomic
practiee 1o deseribe subspecies that do not meet the last eriterion.
However, if the populations have heen named already, and if the
examinalion of available material shows by induetion that it is likely
that severs] subspecies exist althougl intergrading forms are Tound
only onee, I have retained the subspecies names,

Populations thal meet the definition proposed by Mayr et al, for
subspecies are a reality in Siphonaptera, 1L is not known whether
Lhey represent incipient speeies, whether some or all of them will
cvertually evolve into full species, or whether they will be swalnpil
by the reestablished pene ow at the periphery of the populations
where two subspecies come Logether,  Despile uneeriamty on these
points, [ cannot agree with taxonomists who believe that the theory
of the existence of subspecies and their probable importance in the
process ol evolution and transmuting of species has lost its uselulness,
Furthermore, I do oot agree that the alternste theories proposed
explain all the faets any hetter than the subspecies coneept, although
certainly thers is room for a belief that more than one tvpe of variation
and species formation does take place, 1 do agree with the erities of
subspecies that such names should not be proposed unul o study of
variation is possible and has been made,

GENUS MONOPSYLLUS KOLENATI

Monepsyiius Kolennti, 1836, Wien, Ent, Manatssehr, | (o, 3% 65, Jordan
anel Bothechild, 1920, Fetoparasites 13 61 Tvne of srennss W onopsgiloe
st Inolenatl, 1846 Prive seiwrorwm Bhrank, 1781, (13 monety
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C'.:;J'a.!u:-;n’li-"-'-;w (A mionepagitoe) [seclion of Mesepeyflue] [ofl, 1536, Stsebhr T

sitenk, 90 04, Twpe: Ceembophybivs eolintius DBaker, (Bubseguent desig-
nation by "-'l}.,'-“li:-E]l oy, 1414633

l:"-nﬂ"'ﬂp.r: ws W orape; l'u'::ll Lalt, TG, loe, cif, 11,

l_n'uru_rpx?.' 5 l:z’l mra s iy sk, 1'.1'.':|§-"':|||'I'I 1!5‘:{:‘.';, ]{l"l'lll’!l".‘."i;i L I

Trichopsytle [Vrichepsyite)? Ewing and Fox, 1943, US, Dopt, Age, Mise, Pubs,
300, . 54, b,

Clevecfophanilns (Paramonapsyilos) Avgeropalo, 1948, 7 Toll, Tilow, "LI‘.{~I(J|2IIL]|.:
et oal, Med, Parswital, | Parazitarnve Boel, 15 (No, D 857, ]'.m Ceriin-
peladies [ Porgmonopsyplivg desecfus Arvgvropilo,  (By ooriginal designation.)

Monaepzplies, Hubbard, 18947, Flogs ".'i.'t-.-el_ Yarth Ainer,, o 2190 Haolland, 189485,
Canad. Depr, Apr, ]"Llh A1V, Tech, Bul, 30, po 1464

{:.'m'u‘.'.!'r_l_ll).rlu_,l ws (W oropsillas) ]{;-[T and Skalon, 1954, Hanelly, Tdent, Floas, . Ta,

Cpradnphalies (A nn ey s secl o), Lodl and Skalon, 13, loe, cit, p. 76

Coradopliitus (Pavemenopa e, Tofl awd Skaloe, 1951, loe, eit., p. 76

Description.— Head (pl. T, 1): Eve large and dark exeept in exifis

(dordand; longest diameter alwavs longer than distanee ol eve [rom
Hnw]t* af strongly chitinized part of genal lobe. Ceciput with no
more than Tour medium-sized (o Lulrv Biristles, other than posterior
submarginal row, and row of minute bristles along dorsal margin of
antennal groove,  Second antennal segment of male with apiceal
briztles not reaching bevond middle of club except in swmolpt group,
where these bristles ave three-fourths length of clubs; apieal bristles of
fermule reaching to or bevond apex of elub.  Thorex: Pronotal comb
of 1 more than 24 spines, usuallvy 18 to 20; these spines large and
dark, Legs: Ourer surface of fore Temur with several small luteral
bristles,  Inner surlace of hind coxa with thin lone beistles, 11 prosent,
confined o apical half,  Fifth tarsal sorment of all legs with only
hasal of five pairs of plantar brizsties moved somewhat on to plantar
swface.  Abdomen: Spiracle of eighth tergum never greatly enlarged.

Male with one large antesensilial bristle flanked by minute ante-

sensilial bristle on each side,  Female with theee long antesensilial

bristles, middle one longest,

Male: Venlral anal lobe often, but nol alwavs, longer than dorsal
anal lobe (plo T, 510 Farhith tevgum not mesally spreulated apicodoreally
exeepl in one species, thamdus Glordan).  Eighth sternum {pl. 1, 3)
alwavs present, somelimes strongly reduced, often with subapieal
plume on eoch side. Distal arm ol ninlhy sternom (pl 1, 7) always
with mesal groove ar bay i apiceal lobe (ALY for reeeption of crochet
pee. Aedeagus (pl. [ 20 Apodemal strut swith its dorsal selerite
"|J' 5.0 long and thin, Crese eni selerite (15} usually well developed.
Aeressory lateral lobe (AL.L. usually mem {This lohe 1= perhaps
always present, but it iz often difficult Lo see in specimens that have
the acdeagus in noemal J‘.un-ﬂ!lc:-ll within the body.) Selerotized inner
tube (E.1 ] 1oalways with an extenzsion, sometimes short and some-
times very long Aeideagal apodeme (pl. TN, 56, AP, A0 with or
withoul apteal appendage. Peniz rods (PUR) sometimes very long
and ecotled.  Crochets (CR small te large, often hooked apically
Bt never fimbiriate,

Female: Anal stvlet (pl. 101, 28} normally with one long apieal
bristle, one minuie dorsal subapical bar, and one long subapical
ristle both dorsally and ventrally; oeeasionally stvlet (pl. IX, 63)
has throe large subapical bristles rather than two. Ventral anel lobe
ipl. 1, 4) often posteroventrally angulate, alwass with thick short

# e [Topking (48 for o dizcussion of the use of s wme.
5 For meaning of abbreviations, see p, 65,
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srinvaram Sehrank: 1, Hesd, male (Turkey ex S'J‘-'.-n sl 2, sedeagns (Dndis ox

efloseds P erhLIL i v, nwle (Tuckeyd; §, ven Lral mnal Ic-huL-J [irrrizale
[Turkexy: 5, dorsal and wver il lobes, o ITirky
i II"m“-'I T, ocbistal s of nindh Aternun, male § J.-|r|1.c“t ’
':L*‘-‘T-"-"'.‘-' ex flmmys) 0 8, seventh sternome wnd Baesy edgaladeiy (Turkes




BPECIES OF MONOPSYLLTE ROLENATI 1IN NORTLIL AMERICA A

bristles on posterioe mal]';:irl_, some of which may be bent apically,
Bursa copulatvix (pl. 1, 9, B of varous th'l[){' bl apex never
Lizhily coiled. "w|w|m‘alm--:.1 ipl 1, #) of warious configurations;
hilla '][ times longer amd broader than bolga. {The term “balgn™
(L) is used I [}l.uv of hend or body anad il (11 o place of
il AL Limes (o Avpe species s some othees) spermathecal duoet
dilated and wrinkled, amlior strongly selevotized for part of its
leneth, Eighth sternam present, noemally developed, though at Limes

lncling briztles, :
KEY TO MALES

L. With three dark spintform beistles along js-]:~1|'l'1'nr‘ nergin of
rovcable finger, wpper two approsinately uru- sine, lowest
s lorger, nooe af spinilarms conligoos |.l|" X GG XN 03 2

xl,:l i LII;IlI 1'\.\.'I.l 3
LR Tw o viry shors

fori= o hoger Cpl. VI 431, ar if thies,
sl rond i (ple B, Gl 1

T, Hpiniforis on fingere sel on prontinenes of prodimal {venteal)
faldl el prosterior maegin (pl, X, 601 padr ol subapiesl plomes
(ot on el sicde) of cighth steronn, i proseot, never long or
Bifurcate {pl, XL, TR ___ . 3
Bpiniformes an Anger spaced more Gr Jess evenly along entice
mareein Cpd, N0V, B2 paic of subapiend plimes of efghth sternuao
e ancl bifuecate fpl. XV, 981 (lustration =hows ealy one
af twa subapical plune 9

302 Penis rods eoiled plo X1, 75, 00 spinifarms of finger Tlul
apicalls (pl. X101, 880 eroebet apically aoute (pho NI, 79, R
wegrert, pooil
[remi= rocls past eotlsl; :;5|i||:.|'-:|rl 1 -:|I' f:ll_.gl!'“ .H}i-:':i|.|_1.' acnle (pl. X,
B8 - proebel apteally Do (plo X, 78, R thanehusg, po 28

b2y, Thistal arm of ointh stermnn with apieal parl bent oo aboot vightd
angle Lo mvninder of segment (pl X135, 1140 A A

Ddistal arme of vioth =ternwm with gpical part oot st all bent

(ph. XV, 940, oranerely eneved {pl XTI, 142] e

(81, Apical port of mavable finger sheve nolelt on soterior margin
Brascler Uhan bigh {pl, X %,12 : wallmpenais, 1 53
Apleal part of Bnger never Bareseler Lhan Bigho 2 1

=1

6 030, Median dersal lebe of aedengus angalate along margin (1. N,

127, AL Te L armadure of inner tinbe pot eracey {ple X8, 2T,

AL T apieal |:-L|I afl distal arm af ninth =termum with pos-

teroventral corner drawn ont and acute il XX, 126

orariis, N.sp, o

dot=al lobe smoothly eonves (plo NTX, 115, ALILI
v of ipner babe ey .|||t| ergnry (pl, NIX, II 8, AL
r]hi ab s of ointh sternmmn with posteraventeal corne I' Bliniter
and e rontnded Gl NTXL 1L z vl pris, pooalb

T4, Dhstal arny of ninth slernim with -'I|'|:’|F'|il:'.'i.|. s tirior |J|'uj"t:1.fﬂlh

Cpl. MW, B0 Ceasiedpd sihspoecies; ]
1¥=tal pemoaf ninth steromum laeking snbapieal posterior projec-

Ijun, :-_l1':1r>t]g:1 ||'|;=||'l_{i_|| CILiLY Faa: ||'|| jancl i J|!'!I:-~ A ._[.IL \"\'T,

i35, Ldgyioi e il i

§ (7r. Maovahle finger Lrondest ot level of lowest spiniform (pl, HAMELL
1107 grochet angulate posteviorly (pl, XY, 97, CHO -'II'-!E“.I"ll.
apodente strongly inmped doesglly b juncetnee with end chin-
bor ipl NV, 97 AED Al: in Santhwestern States, mainly
Arimona and New Mexieo Pramm’pa anrericans, . 5
Alewnble finger no bronder st level of lowest spiniform Chan elae-
where {pl XV, 0210 erochiet conves posterior]y {pl NV 100,
2R -u*mr’l--u v ol 2lrongely Towmped ;) Founed Lhrougheot sonth-
western and sontbecentral Conaca and Western United States
expept Arizong, New Mexivo, spd coastal Washington, Oreggon,
anel California RS enmolpd eymolpd, 42
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Mevable finger strongly angled al level of lywest largze spiniform

(pl. XXII, 115)

seconil mestsrsal segneent leking bristhes,
whielr extendd bevand apex of following =eament . polum LY,

Maovable fnger nol angled b lovel of Lowosl
FAT 180 ¢ seeond mesatarsn] ao
resvshing bevond apey of fallow

3. ]

ostospiniform (pl XX,
gment with long =leicler bristles
ing segiment

______ S R 10

Lowest spiniform on movable finger on or abave level of acetabular
bristles of fixed praeess (plo X N1, 1431 distal arm of nioth
sternm witk apdeal lohe curved, parrowing evenly fo apex, not
incised subapically on posterior marein (pl. XXT, 143

Liovweest spiniforme on moevabde finger
Taristlos [pl. L

apieal incision in posterior ma

cutantindis, p. 57

below level of acelabular
FEYD: distal arm of wiotl steroum witl @b
ging apieal lobe of nintd sternam

not ewrved ar evenly narrowing Lo apes (pl KNI 1m

farnaeis, . G

Movable finger Lieking cnlarged or darkoned Bristles, elongate-
reetangular with sides parallel for crldre leneth ipl, TI, 213
apex of fixed process of clasper sonll, rinpealir: craclel

Frameisea, . ; )
Mavahle fi nguer aften with spiniforns ar enlaraed dark birizr s if
capes 18 pracieed posteriorly or sides aee oo

parallel {pls, TT 130 VI 330 croeliet
biat mot beoked o _

rontnd

apieally hooked (plo 11, 22, CT0 Tound oliee oo feetine it B

..... i s s, o, 8

wl ar gente apicatly
_________ i 12

Apes of movable Gnger prodoeed anteriorly into slewder foge-

like proeess (pl, T3, 6172 apio:

I appencdame of aedeaal apedenme:

loog (pl TX 56, AP, A ponds voes eoiled (P _talli, p, 2T
Apex of movable finger nol so; apdead appendage oot se long;
pends rods oever coiled S DR e 14

Biehith aternum with pair of subapical plumes feathered {pl. 11,

LY s ookl fitger not pie

apical  biristles
apently (ph TT,

Fighth stermum lacking plumes
. TIT, &1

amct stimple (pl

15, 0L

procaced posterogpically
seate fpls [LE, 322 W, 41, 0T

atfuerd posteronpically, it postera-
nol spiniform (plo 11, 13 crochet rounded
Ty

Eighth sternum with agicsl plumes (pl, 11 Lo 310 mavable Huger

 Lhese Bristles never greadly enlare
Bizhth stermun |

p—— oy SR piser, 1 11

ar with these plumes vers small

ipvahle finger ot least =amoewlaL

fpls, W, 340 VI SE4) ;0 erochet apiendly
K t Y. . . I 14

with or without ane or tvo simall Tt posteroapicnl Lirisiles,
b (pl W, 34 cee---exilizg, . 13

acking apieal plumes (pl. VI, 400 meovakbile

finger with fwo shorl stout spiniforms apically oo posterior
L5

nesegin {ple VI 851 (eflicdus subspories)

Movable foger oot strangly proclinesd 3
targin not slrongly angled

reatereapieally; anterior
al level of notel: spex af fixed

proeess very brooac (pl VT, 35877 fownd 2oith of San Feanneison

T s S

Moviable finger and fised preowess obluerise_

_edffafus ciliatns, p, 90
14

Muoecabile finger stronglv angulate al lovel of noteb of aolerior
mrging npex of fixed JITOMCEREE VY T TR g
4530 Tound in Blerva Nevads Mownining of

Lizeel {pl0 VIT,
California. .

Maovalile finger and fixed pracess olberwise _

Movahle finger sharl, less than twice s hiph

il #trongly selern-

cilienfus mononis, 25

— i 17

2 apically Toond

anlerior marein not ot all angudate (pl VI 2602 found madinly
in Grrest Basin area and Bocky Mountains.
AWavable finger mere than twice 1s Tiigh ¢
moeargin angled (pl VI, 445 faund in Alaska, weatern Canada,
wostern Washingron, Oregon, and Californis north of Sas

Franciseo Bawv

RN

ciliaf us kincaddi, p. 26
allv broad: anderioe

eillaties prolings, .24
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KEY TO FEMALES

1. Tulon (oody) of apermatheen long ancd nareew, of verndform
:Ll?:ﬂ' canee: hilln (aill often longer and broader than bulga
(ple, X, G095 X101, 88y - ... 2
Tiulga newver vermelarm ; hilla never hroader than Pl andd rarely
lomgger (pls. 1T, 10; VI, 42 IX, 600 ... __ i
201, Bualga "‘1.I'!--.|].5'il‘.'|l|‘. consbricted (pl. X G S0P seventh ==tr-|r'||1|m
with long podnted Jobw above dl'c l:} rounded sinne (pl X, 69,
Ta0 found dn subaretic of Canedda. oo __ Hmmbu-i* P2n

IT Tl is subapically constricted (pl. X001, 80, seventl sternm
i= without long apienl lobe or deep sinus (plo X011 821000 seventh
sternn fins deep siows, lobe ghove is ot nacrosw or pointed
amd Tanden B ot subapicslly constricted (pl, XT01 840 fownd
fromm sonthern British Columbin, Alberta, and Saskatehowan

B s s S T T s T e e LG e, e L

S0 Borsa enpulairiz long wnd eoiled (plo XV, 90, Ht:‘-'l'l‘.th sternum
wilh renmded or sguaredd Lobae wond o siogs (ol KA, 101 ; 4
Bran vopulatrix of varlows confignrations bt pever coiled; )
sevendd slerou samelimes as above. i

4 04 Venteal anal lobe strongly angled pestecoventoally, alomost eight

angle (pl NTX, 1225 seventh sternum withe broacd lobe {pl

NIN, LTy fonnd in New Mesieo and central to soole Arisona
cyrfurus, po ol

Vintral anal lobe nol so strongly angled posterovenirally, wghe

speater Ul B0% {pl XV, 950 Labe an seventh stermam large or
smiall, Tt pesor very latge and sguared D specimens from

fen, abd southern Colorada. oo 3

sonthern Arizonn, Mew Al

Tl oof seovend b sternum carrow {plo X1 10400 Foanad in Colarada,

New Mesien, and MArisone. Ceumalpi ameriognns, po
Lot af 2envventh sternnn broead sl I.I*-'"I.l]".' agared (pl, AV, 1005

fonrdd in Westarn United States and saothwestern Canada south

arnd east to Colorado and Avizona ewrmalpd ewmolpd, po12

[

Lt

o3 I‘nl]j..i of =permulinees -||m|<rJ1. eneved, 884 to 3 times a8 long s

bregsaed ; Tl v ban Tl aes Bong as bulga {pl. 1L 190

acventh-Alernim I|I..I.I§.J.'| ventrally = -u::u;.:]:.' eonvex as to b

gerticiveutar (pl, TT 180 fouandd goee on fatfes in San Franeiszeo
GFsLHSE, P8

Bulga nod so=trongly eurved s hilln proportiomnately longer (pl=. VI,

42 NV, U8 soventh sternam oflen wilth dorsal lobe o sious,
never verdrally semdcivealar (pls, 10, 107 VI, 42]

bt §

-

iy, Hpermatheea with boles o billa approximately same ength;
bzl elongale-oval, with ooe margin more conves than other
(pl T 12 seventh stermnn uswally with entire senteal part
Large souared lobe, ol sometimes with cdorsal projeetion e
sl sinns venteal o il (plo 11, 100 2 PSS, |- RN v PO
Spermathecs and seventh stermem not as above 0 oo i

& (V1. With combinntion of Tollowing: Seventh sternum lneking sinus or
clarsnl projeetion (pl NTX, L1 spermatheen] bulgas wich zides

parallel: Billa oo Jenger than bulga {pl, XV, 3] SRR i
Seventl sterowm wich derssl projection, lobe, andfor sinos;
spermat leen sonwetimes oz above_ o e e A B 101

9 (8} Bursa r-.]l]ll]._.ll'i\ relatively large, conves, and ridged (pl. XTX,
11497 : found in Sskivea 1".T{;-unhm'u. af sonthwestern Cregon ul'-d

parthwestert Califarni o Orarius, n, &, p,o33
Bursa eopulaivis monely smsller, naot convex or hes avily ridged (pl )
XML EAY, BClg found in Duesngo, Mexico. o polerews, poG1?

Bome zpecimens of Seenaeds would key heee, The hursa eopolateis and it
duet are af least a2 long as the lemgth of the spermathecal bulga in forneciz; in
profa ey Thew are not so long g= Lhe biles,

R BEL SV H B
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W (81, Spernsathecal bulgs oval ar round (s, B 8 o o P N
Spermatheenl bulgs nat eval ar vaund {pl TX, G0 R

i —

PLCI0, Tl of spermadBeen o lomger Chan Bl seventh slernum aesvor
dackencd Just wderior toosinus pl, 11, 300 - o Fdne el e e
exifis, . 13
Hilla Tonger than bnlga: sevenlh sternumt darkened antecior ¢
sins [pl VI B2 fonnad on ehinmunks= wnd squireels: feilint:
submpecios] o i U e .. 12

il =rgaped
ty Frespeisoon

12 (110 Beventh-sternum sinus vers marrow lower Lol Brasd
[l WL A2 VT, 320 fonnd in Calilfarnds south of &

L7 T T L coooilfatns elifatus, w20
Sinuws mueh broader (pl. VIIT, 44, LA lowrer lebu wsually ol
at all seoareed ot IS PRI S 14

13 0123, Beventh sternnm with uepper lohe lone, apieally roonded, or
LN BAET RN [‘.II'::.I: ('lil'l_Lt' :!:-l'l'n.'|_|||n:| lowrr ok whick slants h:|l(1.;|||||_1_' to
el VITTT 5405 found mainty in Grenl Basin ares

aned [oely

v Monntains, Sl ciliatus kineaiclf, 20
Uy lobe ool projecting so fars lower lobe mare roundoed (Bl
VITT, <4, 31 e P T BT e SR b 14l

10181 Seventh sternum with sinng very broad: lower lobe oo il
WLIL 510 fownd in Sierea Nevada Mountains of California
eilinfus mononis, po 925
Siens net w0 browd s lower Iobe largor (plo VITT, 490 Found in
Adasla, westorn Chanacda,  woesborn Washington, Oreoon, and
California north of San Franeizen Hay cilfats profines, po 24

15 (100 Seventh sternum with renaredesd npper lehe surnwmanting deep
rotineled sinns dpl TN 500 vortenl woad Teke not at all sreilale
posterviorly,  wilh pusterior hristles  alane  enties poslorior-
vernbral aargin (pl. IX, 6515 on Oekatana it porthern Cawaa

tollt, p, 47
Seventh sternum nol as shove (pls. XTX, |20 KXT, 134, 137);
ventral anal labe angnlate posteriorlv, with bristles only on
posterior marein shove angle fpls. K13, 125 X000, 141%: on
chigmnunks in Western United Seates_ BBOR D - L L 14

PG ELa). Bursa copudateis very Lurge, conves, and rideed [l XTX, 121);
seventh sternum with squared docsal labe (. NTX, L2
found In Wallows Moundains of Opreson and Weashingtan nmd
NEeHU s - wiallomwensis, po 53

Bursa copulatriz nor as above (pl XX 150, 0,100 sevent -
st lobe necer bueme ol sepuored Cpl, X000, 10859, 187 L 15

L7 Q1. Seventh stermum with long aenle Lo sharply ronnded npper lohe
swrmeonnting deey rounded sions Ol XA 03T eutamiadis, tr

Seventh stermon with short dorsal projeetion or samelimes with

Lhiz projection almeost laeking: no sinus helow projectian
A EL e e S S e BRS a a  RH farneeis, p, G

DESCRIPTIONS OF THE SPECIES
Monopsyllus anisus (Rothschild)

(PL 11, 19-24)

Peratophpllios auisus Wothsehild, 1907, Novilales Baal, [ B3R, fige, 6, 7. Mite-
main, VAR, Cnad . B, 122010, Pt bsseblel, THL0, Bl 0ng, Bes, 1200, fi, 235
Jordan, 1929, Novitates Kol 55 BOE, pb. & fips 11, 12, Wagner, TR0, Fat.

. Aphanipt,, . 7. )
Munopswiins anivus, Jovdan, 1038, Novitaies Kool 30- 78 1 agner, VA, Wanowin
PAc iz, Wagmer, VOSG, loc, ot 15: 02, fp. &

Cerubaphyiins {Monopsyline anizus, Tofl, 1036, Zlsehr. L Parasitenk. O: 08, fia, 23,
M i sl aideied, Jordan, TUET, Novitates Bool, 20 208,



APECIES 01 MONOPEYLLUSE EOLENATIE IXN KORTH AMEKRICA H
(s -:__"|.l'.-_|r_-.:.;|:.,'-:_|;.”u>ﬂ panfzus, MarikovsRi, 1937, Akad, ank H.“:..“".ﬂ:_
Cil Woest, 2T Tas- 1A Cpage e ot availnkler, Liu, T3, Philippne
Sei, 70020, figs, T, 8

s s, Jollizon wod Good, 1942, 175, MNacl, Lust, Health Bual, 175 85,
clnnd, de Swet, Flevndbee Dolencts Trseets Moed, Dnportonee, fig, [18A,
and Huang, 1930, Taiwan Mus, Quart. Jowr. 30 115, figs. 14, 14,
32, World Health Organ. Bk, 70528, o A0-32 Fujisaki, 15954,
Mod, Boc, Jowr, 25: 1045, 1047, Jameson, 1053, Fleas of Japan
Mol 1954, Jap, Joue, Sanit, Leol, o (spec,
e, 1=3, Fmdt, 1954, World Health Crgan, Monog, See, 23

G50, [ :
Coralophylivg ( Moanspsallus] anisne, Tolf and Bkalon, 1054, Handl, Ident. Fleas,
e Tl fims 1444, B

Diagnosis.— The male lacks spiniforms on the movable finger
{pl. 11, 213, which is armed with one large bristle on the posteroapical
angle plus a few smaller bristles on the dorsal margin and below the
Large bristle. The finger itself s long and nareow, with parallel anterior
anid posterior mareing; the fixed process of the elasper is short and
bluntly triangular apieallv. The seventh sternum (pl. 11, 18} of the
female has a large rounded ventral lobe,  The spermathecal bulga
(pl, 11, 190 is long, curved, and maore than bwo Limes as broad and
a= lone as the hilla,

Deseription.—Head: Fve large and dark. Frontal row of six to
seven bristles in male, two to three in female, Oceiput with one rew
of two bristles inomale wnd one or two Dreistles in female, other than
posterior submarginal row, Dorsal margin of anlennal groove lined
with 10 e 13 =mall bristles, Thorax: Pronotal comb of 19 to 20 broad
hul sharply pointed spines.  Legs: Mesotasal segments one and two
ol male lacking long slender bristles on posterior margin.

Male: Ventral anal lobe mouel longer than dorsal anal Tobe {pl. 11,
233, Eightlh sternum (pl. 11, 200 with four to five long apieal and
subapical bristles plus one or more small bristles along veniral (pos-
Lerined wnrgin: one stall subapical plome nserted on each side,
plume small, simple, apieally aeute. Fised process of clasper (pl. 11,
215 apically a broad short tnangle. Movable finger long, nareowly
rectamrular, armed with one long posteroapical bristle plus varying
manhers of medinm-sized 1o small bristles doesal 1o laree bristle and
on apical half of posterior margin,  Distal arm of ninth sternum
ipl. 11, 247 pounded apieallv, anterior subapical maregin with one
larze bristle; row of median bristles extending length of apieal lobe;
median lobe fattened, with row of large marginal bristles. Aedeagus
ipl. 11, 227 Aceessory lateral lobe (A1) present. Median dorsal
lobe exeiged posteriorly, strongly selerotized marginally.  Extension
of inmer tube very short; erochet (O small, hooked postercapically;
poee (PEG) small, oval, Penis rods not coded.

Female: Seventh-stermuom margin (pl. 11, 190 with large rounded
venleal lobe; spermatheeal bulea {pl. T, 190 long, bent; hilla short,
liall width of bulga and less than half as long,

1.8, distribution.—This species, which oceurs on Haffus speeies
in temperate northeast Asia, was reported once (Mitzmain 19089)
[rom rats eollected in San Francisco. 1t has not been established m
North Amerien, but ib mizht possibly be introduced with rats eseaping
from ships thal have come from Asian ports, Holland mformed me
Piead b has one specimen picked op oon g zhip from Viedivostols that
docked at Vaneouver, British Columbie,
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Monopsyllus vison (Baker)
(L LE, 10-18)
fwom Bakoer, P, Us, Nacl, Muos, Proe, 271 3548, 405,
idfirs Baler, I‘H]L log, it 270 388, 410, pl, 20, figs, 5-9, Baker,

Cerimtaphyling v
Cerittagh

|.|
1005, Lae, eit, 200 132

ariabaphyl

Crrafoph
A S9TTR, 27748,

Cermboghatlng vison, Javilan, 1924, \(]‘-.11..It.£‘-‘ Zool, 337 35 {svnonymines feeidual,

1 Wogner, 1920, !'i'c-n:-m. B A1

.'I.fnrlrj;lﬂ.,l."'us.' sii iy Jordan, 1935, Nov 'l|.<l.TlI‘“ Honl, B0 T

Cevafophpifug  (Monopspling) vison [ mienepsyilv: section], [off, 1086, Zozche,
£. l“’:ur:aa—'ils:ll—; . 07,

Monopeplive wsen, ".‘t'ng:u.-r_. 106, Konowin 152 91, Wagner, 19236, Canadl, Ent,
G . Jellison, 1039, U5 Pub. Health Hpte, 540 K82,

Megahotheis vlzon, L Fox, PO, Pleas Baste Undted States, o 72, pl, 19, figs, 95,
08,

Monopsas,

pr ppwon, Baker, 1905, loe, cit, 290 133,
s mr.-u-.:»;J Dunn, in Dlunn and Parker, 1923, 113, Pub, Health Tpts.

e eiwnn, Jellison and Good, 1943, U8 Nagl, Tn qt- Health Tut, 178: 41

Megaborhris wizon, Faller, 143, NUY. o, Boe, Jour, 51 B,

Trichopayile (Trickopsylle) visen, Ewing and Fox, ]5?-1'-‘]: U8 Dept. Agr. Mise.
Pzl A00, o G, Costa Lima and Hathawas, 1906, Tnst, Oswaldo Cros
Mlona, 4 300,

Monepsutlus visen, Huabbard, 1947, Fleas West, North Awmer., po 234, fig, 121,
Holland, 1a4t, Canad, Depd. Age. Pobo 817, Teeh, Bul, 70, @, 1088, figs, 301,
Sz,

Meoropeplivg wfzen reehard Tubbard, 1054, Enl. News 63 174, NEW BYXN-
ONYMY,

Manpopeyiing viacn, Marlan, 1955, Tex. ]i|:| Biod, anel Mecl. 13: L3y Holdeovied
and Moerlan, 1936, Amer. Midlmd Nal. 55: 374,

Diagnosis.— M. #izon 15 easily distinguished in the male by the
shupe and armature of the movable finger of the clagper (pl. 11, 13).
The finger iz roughly rectangular and lacks spiniforms.  There are
four large bristles on the posterior margin of the linger; the lowest one
is laree and davk but pointed. This dark bristle 1= 2ol onoa broadly
angled protuberance of the posterior margin,  The female Iz dis-
tinguished by the shape of the spermatheca (pl. 11, 12], which has
the bulga oval, about 14 times as long as hroad, and the hilla about
0 ]cmg as the bulea, narrower than the bules, and with s area of
ereatest width mediallv. The seventh sternum ipl. 11, 107 usually
has a loege lruneade lobe wilth & conves margin, but at times the
dorsal angle of the lobe is produced into a rounded or squared process,
ard the margin below this process may be so sinuate as Lo hwve an
actual sinus, _ )

Description.—Head: Fve large and dazke Male with live Lo six
and female with four Lo five smg all to medinmesizod bristles in frontal
row.  COecipul wich two rows of one and two bristles each, other than
posterior submarginal row,  Dorsal margin of antennal groove lined
with about 15 amall beistles. Thorax: Provnotal comb of 19 Lo 20
sharply pointwd spines.  Legs: Moale hueking long slender bristles on
mesolarsal sorments one and two.

Mater Ventral anal lobe longer than dorsal anal lohe (plo TT, 147,
FFixed process of clasper (pl. 11, 13} long and narrow, extending half
length of movalle finger.  Movable finger apically truneate; postero-
apical angle rounded and bearing Lwo long bristles; third long bristle

M. ogson (Bakery, male leetotype, Oueboes female: 10, Seventh sternum, female,
variations; 11, bursa copulatrix: 12, spermatheca; 14, L:]:\:apt:r: el J-]_.
rlorsal and ventral anal lobes, male; 13, ascesgas; 10, elchilh sternomn, male;
17, cistal 2rm of oinch sternum, male; Ib, ventral anal Lobe, Temale.

M.oawdsue (Tothsehild), Japan ex Sotfva: I‘] Spermtheen wncd seventh steenam;
20, wighth sternum, male; 21, elasper, male; 22, aedengus; 25, dorsal and
ventral anal lobes, male; 240 cdistal armoof ninth slermoon, me ali,




12  TECHNICAL RULLETIN 1227, U.8 DEPT. OF AGRICULTURE

below these on slighily eoneave posterior margin most weslern
males thiz bristle is almost midway hetween the seeond bristle from
fhe apex and the large davk venteal bristle, and most castern males
are a3 shown in the illustration; however, this difference docs nol
hold with all specimens); below concavity of margin there is one Lapge
dark pointed bristle set on broad angle of marein,  Tiehth stermim
(pl. 1L, 161 with one simple subapical plume on each sle; two long
apieal hristles plus few small venteomarginal bristles alonyr apiceal
twoLhivds.,  Distal avm of ninth steenum (pl, 11, 171 sulbtruneatc
apteally; apex with seveeal thin subapical bristles plus group of
smaller lateral hristles; medinn lobe vounded, with many medinm-
sized slender marginal bristles.  Aedeagus ipl. 1 1500 Poenis rods
not long or coiled.  Apieal appendage of acideagal apodeme very short,
Aveeszory lateral lobe (AL present, dorsal for most of its leneth,
Extension of inner tube (BT very lowe, sinuate, and well seloro-
tized.  Crochiel (CR.) small, rounded apieally, not projecting from
apex of aedeagus; peg (PEG) relatively very larze,

Female:r Ventralanallobe ipl, [T, 18] with none of post cromarginal
bristles hent down apieally.  Seventh sternum (pl, 11, 10 varving
from having large truneate lobe with slichtly eonves or unedilate
margin 1o having narcow upper Iobe with definite sinus ventreal to i,
spermathecal bolge 2 to 215 times as long as broad, ovoid; hilla only
somewhat shorter than bulga, Lall as broad as bulga, and broadest in
middle.  Bursa copulatrix and duetus hursae (pl, 11, 113 not slrangly
ecleratized,

Types— Baker deseribed vison Trom an unstated number of sen-
Lypes Trom Puforius wison, Peterboro, N.Y., colleeted by Gorrit S,
Maller. T the Us. National Museum colleetions are twe males
labeled as above, one slide has the date #7-13-19000" and has heen
marked “type 6914 USNM in handwriting other than that of Balker.
The other male is dated “Aug. &, 1900,7 and has heen labelod sub-
sequently “eo-type 6014 USNMLY T have selected and labelad as
leetolvpe the specimen dated “7-13-1900.7

Ceralophytius lucidus was alzo deseribed Trom an unstated nmber
of specimens talen from spruce squirrels and collected by Baker near
Pagosa Peal, Colo., in 1889, OF three specimens heaving data gz
above, one is a female, Orchopeas eaedens (Jordany.  The e g
male and female are Wonopsylfus visorn (Baker), The male of Lhe
pair is labeled Yivpe™ in Bakers handwriting,  This male is scleetod
48 lectotype of Ceratopliodius fueidus Balker,

Monopeylive wison reclers was doseriled by Hubbard lrom males
and Temales from  Tawcaseivens  hodvonicus sichardsont, “Hepner
[Heppner], Orvegon, 15 June 1050, number 276077 in the 175, National
Museum eollections. Hubbard did not designate o holotyvpe in his
original deseription of reeheri,  The male of a pair bearing dala as
above and labeled “holotype &, allolvpe 97 08 selected as lecto-
type and has been so labeled. A study of the types of M. o reeher
Hubbard has made it evident that seefier is a svionvin of sizen Baler.

Hosts and distribution. —14. vison ocenrs over the range of Tamins-
eiurus hudsomiens and is a normal parasite of Lhis squirrel,  Tn adidi-
tion Lo the localities shown in figure 2, page 19, this species is also
found in Alaska at Takotna River and Skilak Lake, In Canada it
haz been taken al Rampart House, Yukon: Goose Bav, Labrader;
and other seattered localities (see Holland 19197, Morlan (1855 has
reported this speeies from Tamisseluras, Santa Fe, N Mex, 1 have
examined 144 specimens of wison,
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Monopsyllus exilis (Jordan)
(Pls, TIT, 25=32: IV, 23: ¥ 34

IU{J, Movitates Aool. 400 204, Nz, 16

Meoanapaullus ex ; J{I"' Jtiis, oo, cit, -1|2 L2, J"-"-» fi%, G0,

'lf.-a;-r.-;-r_.;. |4|'.4 pris r_.lr_l.'.:-.!y.\. .\_I\.l_fl_.\_l,ll:, Juids, Lo, eit. 41: |2|. .ﬁ;.';-. |“-.. (L8 MEW
EYNONYAMY.

Mornapsultus erilis tripitos Joedan, 1938 loc. oit. 410 122, figs. TI0 &0 NEW
SYNONYMY.

Moviepanilus cxdlis codlis, Jellizon and Good, %3, [1.8. Natl, Inst Tealth Bl
L7H: W

we vritis opaedis, Tellison aond oo, B o, il 178z ).

aina, Jelli=ow el Ceood, 1902, Lae, ¢it. T75ED 0L

fefapagtlad critle ewilis, Faving and Fos, DO, TS0 Thepd. Agr

SO0 e Gl

AT eipeebend Rrd's

s rr.l'.rrrmr.u.l'-rr [T

aliae, Ful
'.I".’::.f!.rurrlhx_r,u'.':’.' { .:.-erlrl'r Fowing anel Box, 0 k. HOHY, oL G
‘:ln."n’:.lli'r.-li'l‘cq.l.fr.' |__':|I b, Fowirgg ool Fox, bowe. w3l i':'IU[:'.. KLY
_?I._lrﬂ.li‘(.l':.-'\g_lll|i'|.l\'. erilen bonsensis |_J._||J|:||,||:|_ [40d,  Pacific []ll'-.. Taul, 390 1, [
e DRV S \l.:-\ VRN

'|_.|u. 1=

':l'*'r.-'lr.-;-i--{ [ Vriedion: 0l qfi'.” r,.n..'\. Coata Lirna and H.‘!I.l'..'l'.'.'rl_}.‘_, |'::'-|[i| Trast.
s 4 i

Prishapsytla (Teichn "?--lll-e'l:l eardlis apada, Costa Lima and ITathawsy, 1046, loc,
eit, < 35,

Frichopsgile (Teichopeplfad erilie tripta, Cosla Lima and Hathaway, 1946, loc,
ol

B0,
il i, Thulbard, 1947, Flons Weat, :\Z-:lrlh Amer, po 28, g, 1206

127,

e

apadies, Tlabilerd, TRET) Do, vil, o 245, T,
feiodas, ITabibarcd, 1947, loe, cit, p.o 245, e 128,

'1

Pevsesensis, Hlubibard, 1947, |l::n:' C2dh, fie 184,
rsy Bacds, 10500 s of Toex: 13,

caitis, Mol 1955, Te R ITEN ]ifll_ aieel Aled, 130 1049,

i)

Manops;

Dldffnﬂ&!‘i. M el s *.-ILTILIJ:H' Lo edfinfus,  To may be distin-
gl]l..ht'tl fromm other Monapsgllue species, beeause 11 haz a smaller eve
ipl. TI1, 253 than is usuwal i the genus, In the male the shape of
Lhe movable finger (pl ¥, 347 is distinetive. The linger 13 long and
narrow, extending Tar above the apex of the lixed process, and only
slightly expanded apieallv; the posterior margin has two small bris-
tles foften bur not always spiniform) set near the apex. The peniz
vods (pl. 111, 263 are thick and not coiled.  The ventral anal lobe
ipl, I1L, 270 does not extend moael Dnether posteriad than the dorsal
anal lobe. The Temale of erifis s distinguished by the shape of the
spermathess, which has the bulga oval and the nlla nareower and
shorter than Lhe bulea and only slishtly expanded apieally.  Thae
seventl-sternnm outline (pl, IV, 331 is variable, but a sines 1s always
present,

Description.—Head (pl. 101, 23): Frontal row of five (o seven
medinm-sized bristles. Eve much smaller thas usual in penos. Thorax:
Pronotal comb of about 20 rather narvow spines. Legs: Male lacking
long 1hin bristles on mesotarsal secments one and two,

Male (pl. 111, 260: Dorsal and ventreal anal lobes of about same
lemgth, Tixed process of clasper short, ronnded, or rounded-teaneats
apicallv; acetabular bristles set eloser to i apex than its base. Mov-
able finger of varable shape but alwaxs long and narvow, extending
at least half itz ]pn:nh above apex of fxed process; zllm'mdpl{ﬂl
corner definitely an angle; postercapieal corner usually rounded;
medimm-sized 1o laree bristle b or just. veniral to posterior angle,
Follevwed by Lwo shart Bristles, which may be spiniform, with ]zn'_t_{u
bristle below these,  Fighih sternum (plo THL 31 with one simple
subapical plume on ench side; tovo Lot apieal brstles; row of three to



Teelimleal Bullegin LE2T, LS Depr, of Aprienivane I'uatk TOX
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M, exitis (Jordand, male halotvpe, Custer County, Mont., feinale: Tesd,
male; 26, moclilfied seginents, eale; 27, vendral anal lobe, Temals L sl
stalol, Temale; 20, distal arne of wintle sternwm, mede; 30, ol ified semments,
fernile; 31, elghth stermmn, made; 32, pedeagos.
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four small bristles on basal thivd on each side. Distal arm of ninth
stermmm Cplo THE, 200 rounded apieally, with few thin small bristles:
median lobe with six to seven Lhin medimme-sized hristles,  Aedeagus
(pl. 111, 323 Crochets (CR) larre, apically acute, and zomewhat
hooled; peg (PEGY (which fits inte a slit on the ninth stermam)
larpre noud sepaee:d apicallv,  Toner cube (5170 with extenszion of
imerer tubne (151 T} very lomg. Apical appendage of acdeagal apodeme
short.  Peniz vods nob cotled or espectally Tong,

Female (pl. 111, 30} Seventl-sternum outline (pl. TV, 33) variously
shaped, alwavs with median sinus. Spermathecal bulea ovoid, oribei-
form area large; hilla shorter and narrower than bulgs, somewhat
expanded  apieallv. Bursa copolatreix not heavily selerotized  or
abnormally slaped. Ventral anal tobe (plo T, 27) posteraventeally
angulate; gm*-lui‘.umﬂtulml bristles heavy bt not at all bent apically.

Types.—The dezeviption of exilis was based on Lo males colleeted
[rom Irs"‘-'.'.?_.f{'-"-',-.‘lﬂ?jj-'w' feweogasier,  Powderville, Powider Hiver County,
Mont. The holotype is in the collections of the Hocky Mountam
Laboratory, Hamilton, Mont.  Although Jordan did not designate
one of the Lewo males available (o him as holotvpe, he did state that
holotypes of fleas deseribed in the paper naming eeifis had been
returned 1o the Rocky Mountain Laboratory. Therelore the single
male lnbeled “Wegabothris exilis Jordan  tvpe' that is in this labora-
Loy 12 Lhe hololvpe.

ML exilve wpodhes was hused onoone male and three fomales from
Dhpadomys andii and one Temale from Oayehomys lewcogaster eqpifi-
fatus, Yavapai County, Ariz. [n thiz case 6 is necessary o seleet g
lectotvpe, sinee Jordan did not designate o holotvpe and both sexes
plies several specimens are involved, The male o Che Roeky Moontain
Lzlhﬂ:]l'zilt‘.ll:'.‘.' collections that is from f.;'.:'-lr,'m.!r{jj'f.'.l'-jn meelad ol Lihiedel
“Muonopsyling eridis opedus Jordan—type” is selected as lectobype,

ML oewilis feiptas owas deseribed  from two females taken from
Dipodamys or Crygehorys, Rugger [apparently Borgen, Weld County],
Clolo., June 1937 One of the two females is in the Rocky Mountain
Laboratory collections, and az with erifis this is considered Lhe
holotype, Through a lapsus this specimoen lad been Tabeled 908 emo-
pagllus exifis opadus Jordan  tvpe T have placed a notation on the
label that the specimen iz the holotype of teipfus Jordan,

[Tubbard based the name M. erilis Eonsensis on two males from
Chygrefoonns ."rﬂ:m-f,rmfr.' wrticeps  {Hhoads), Meade County, Kans
July 1940, il and Crowe eollectors, The holotvpe is in the collec-
tions of the U8, National Museun.

Hosts and distribution. V. exilic 12 o characteristic {lea of
hipefimngs species and is rarely Tound on other species of animals.
There are occazional collections from £y pedomays SPP., an d 1 have seen
two specimens suppozedly collected from Badomys in Oldahoma,

The distribution of erilis (fie, 1) follows that of its hosts. It is
found chiefly in the lower elevation arid regions of the Western
United States and probably extends into like habitats in Mexico,
although no collertions have been reported Teom there,  OF inlerest
iz the fact thal exilis has not been reported [rom Nevada, although
Cnyehomys species oceur there, Holland informed me that the same
situation exiztz in Canada.

The morphological variation of eaifis iz relatively gread, bob in
my opinion vetaining formal names [or the populations s nol war-
randed. My study of this variation is based on examination of 370
speeimens,
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exilis holotvpe
typleal oxilis

Lypical exilis females anc
assncialed with Cypical nalos

Wes born=-forn oxilis

s +$§|-|r& a,

Eymbol with single sign indlcates oniy thal
sa¥ prosant 1o paterinl stadiedd

L |

Frovns 1,—Distdladion af M. exitiz {Jordan,

Discordance between male and fernale characters is marked, In
Lhe western form [ {i,'_',‘ 17, females bave the sy el bh-slernum sinns
brosd, the dorsal Tobe reeessed, and the venteal lobe vzuallv, hut not
shways, broad (as in pl. TV, 33, Mohave County, Ariz.), The males
pszociated with such females usnally have the fwo spiniforms of the
movable finrer sel squidistant from the upper and lower long bristles
on the posterior margin (pl, V, 34, Motley County, Tex). (See below
the discussion of these spiniforms.)  Some males have Lhe lower of the
Lwo spiniforms equidistant from the twao long bristles (pl. ¥, 34,
Wichita Connty, Kuns.) and thus approach the condition found in the
holotvpe of exitis from Powder River County, Mont, (pl. V, 34, exilis
typer. Weslern-form males ocenr over the entire vangee of exifis, evon
i the tvpe loeality, as mayv be seen in ligure 1, The fow males ex-
hibiting the echaracteristic” spiniform placement of exilis hololype
apparently are distributed only on the northesstern periphery of
extlis’ range.  (Further collections in the eenter of the AR Ay
prove this stalement ineorvect.y  Females with the sevenlh slernum
like or near topolypic exifis (pl. 1V, 33, Montana, Colorado, Nebraska,
Ransas, Oklahoma, ete.) oceur throwhout the eastorn part of exiliy
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range in company with males of hoth the exdlis holotyps form and
the western form.

The ghape of the male movable finger is highly variable in any area.
There is no indicstion that this variation follows o geographical
patlern.  The two small spiniforms on the posterior margin of the
movable finger are alzo execedingly variable in both form and colora-
Lion, and ot titnes one or bhoth ave simple liglt-colored hristles (pl. V,
34, Lineoln County, Wyo). 1t is possible that exifis is in the process
cither of gaining the spiniforms or of losing them,  Ordinarily one
would presume that erifis was gaining spiniforms, since thiz wonld
e o new departure from the ancesteal condition of possessing only
normal bristles. The phyvlogeny of the subfamily Ceratophyllinas
and more partcularly the relationships of those species eurrently
placed i Maopepaeliue ave uncertain and obseore, and an intelligent
giess is impossible as to whether eedlis s losing or gaining spiniforms
on the movable Anger.

Monopsyllus ciliotus (Baker)

ML eilicdus s subdivided inte four casilv delined allopatiie popula-
tions,  Each population malntains ibs morphologieal inlegrily over ils
respective range,  Lattle = known of the distribution of the nominate
form.  The type of variation encountered within each subspecies is
random and not found on a georraphical basis. Only three Temales
from Lassen and Plumas Counties, Colif, show characiors 1that indieate
there are probobly intererde Torms of fwo subspecies, mononis ana
protinus, However, reasoning [rom the character and degree of
variation between menosds and profinus and relating it to the type of
variation seen in e, edfindus and o Eineaidi, the only concluzion T ean
reach, based on the study of approximately 300 specimens, s el Lhe
other populations also represent subspecies of eiliatus,

The genern] distribution of edliatus subspecies (lg 2) corresponds

B [ O E-E
D o menons
0 e knad

Froure 2 —Thstribution of M. edlistus subspeeies and M vison [Baker).
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ronzhly 4o the disteibution of FPomdaseineus dovglasdd wnd the westorn
distribution of ¥ fudsenicns,  Holland (19497 has pointed out that
eifiglus ocours on Lamigseiwees on Vancouver Island, British Colum-
I, where Futamin: does nol ocenr. AL the presend fime edfiaius alan
ceenrs normally oo Fefewidos species and iz often colleeled [rom spesies
ol Cleiiins,

M.ooilintus veplaces pieon on Tomdgeciurys species fo the wesi,
althoush the two species of Heas may ocenr looether over a broad
aren from the northern Rockies o the Cazeades. Sinee the disiriba-
Lion ol eilielus s broader than thatl ol Taminseirius species, probably
pafictue hos extended itz range via s secondary hosiz, the western
chipmunks of the genus Futemios.

Monopsyllus ciliatus ciliatus (Baker)
{Pls. VT, 35-43; V1T, 48; VIIT, 52)

Covatophatlns cifiafus Bakes, 1004, U8, Natlo Mus. Proe. 270 387, 397, pl. 16,
figs. 1-6.  Baker, 1805, loc, eit. 20 133, Mitzmain, (000 Canad. Ko, 41:
2001, 00 Fox, 190, V5. el Hendoh Seev. Flovg, Labs, Bol 9725, pl 18, . 41,

Cevadapiogtis edliotos edlictes, Jorcho, 129, Novilales ool 350 34 Jordan,
1925, ch Toternat], Cong, Bt Troans, 22 4497, fig. 5.

Mowapapitue eflintus, Jordan, S, Novilales Hoolo 5300 730 Wagner, 19580,
Boomapwin L5 B0 (e 1L

Cevatopkallus { Moanopapiliee) o s [Amonepagtios seetion], Teff, 156, Stsshr. £
Parasitenk. 9: MG, figs. 12, 35, 43,

Movapspllios edliains colimins, Wagner, 1906, Choead. oo 680 200, Jellison and
Croodd, 1942, 175, Natl, Tnst. Mealth Tl

Trinkopaalla (Trichopayllot ailiala o : r o, 1043, TI8, Dept. Agr.
Mlise, Puhb, 500, po 59, Closta Tdma @ 19, Tost, Cewaldo
Croe Monunz 2 2008,

Monapaplluos efliatus etlinius, Mubbard, 1947, Fleas West, North Amer,, p. 229,
fig, 115,

Diagnosis.—The male 32 ensily soporated Trom that of othee North
Ameriean species, beeawse Uhie movable linger (pl. V1, 553 has bavo very
short. blunt spiniferms on the posteroapical angle and lacks a long
fingerlile projection anteroapicallv,  The eiehth sternum lacks an
apical plime. The penis rods are oot eotled. The female diflers
Prom that of other species in havinge the spermathecal bulga round or
ovoid and the hilla longer and much narrower than the bules (pl. VI,
42, =P, The seventl sternum (pl, VI, 420 alwavs has o definite
st ML e eifiafue mav be distineuished o the male from otber
snubspecies of eiliotes, heeanse Cthe lxed process of the elasper (pl. VI,
450 s alwavs broad and the movable linger s never sharply angled on
the anterior marein, or much expanded posteroapieally, The fomale
differs from that of other subspecies of edfiefus 0 having the seventh-
sternnm sinus (plo VI 420 more or less median i position and nacrow.

Description.—Head: Eve large and dark.  Frontal row of five to
seven bristles in male, three in female,  Oeeiput with antennal gronve
margin lined with approcimately 10 small bristles; other than pos-
terior =ubmarginal row, occipul with only 2 lares brstles, Thorax:
Pronatal comb of 19 o 20 stoor spines. Legs: Mosotarsal sesmoents
one arnd beo of male lacking lone slender brisiles,

Male: Dorsal and ventral anal lobes (pl, V1, 37) same lengih,
Fived process of clazper {pl. V1, 25 very broad and short. Movable
finger (pl. VIL 480 normally with two posteronpical short blunt
spiniforms {Lhe lectotype has one of these spiniforms long and apically
bent down and acute on ene side (pl. VI, 363, but this is obviously
ahuormal and s not present in oanv of the other specimens o this
gpecies examined). Fineer somewhat expanded  posteroapieally ;
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M, cilfiadies eifiotus (Baker): 35, Clasper, male Jectotype) ;) 36, apex of movable
s T ) FPC) 5 e, 2l
ﬁ_t]gur_. madey otber side Qectoly g 37, dorsal and ventral anal lobes, male
(Ranta Chara Cownty, Califl; 35, distal arm of ninth sternm and erochet,
tale Cectotype); 38 cighlh sleconm, male Qeetotype); H, ibid,  (Santa
Ak County, Unlifl; 41, aedessas Gectotyped: 42, seventh storpun, borss:
Crie County, Califl); 41 I Lot 12 ho=t I

copuilateiz, and specmatheca Sada Cros Coungy); 43, veotral anal lebe,
Femmale (Santa Crox Countyl.
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anterior margin essentially straight, with only slight angle at level of
noteh, which articulates with similar noteh on fixed process,  Eighth
sternum (pl. VI, 40} with varving number of small bristles along
ventral marging these bristles interspersed with alveoli (the lectotvpe
{pl. V1, 280 apparently has no small brisdes along this margin, bt
they may have been knocked off during mounting) - apically with two
long bristles; apical plume lacking.  Distal arm of minth sternum
fpl. VI, 38) apieallv rounded: with posterior submarginal row of
medinm-zized  bristles: median lobe with Tour to five varionz-sized
bristles.  Aedeagus (pl. VI, 41): Extension of inner tube (.17
long and thick, sclerotized only along one margin: crochet (CR)
apteally narrowed, slightly hook shaped; peg (PEGY) of normal
rounded shape. Aedeagal apodeme with short apieal appendage.
Peniz rods long, but not coiled. (PL V1, 41, shows how the pey fits
inlo the ninth sternum so that the erochets and ninth sternum. are
[l intecloeked.)

Femnale: Seventh sternum (pls. V1, 42; VITIT, 5323 with narrow short
sinus; lobe below sinuz a2 broad or broader than upper lobe; upper
lobe rounded or angulate, davkened area present just anterior 1o
sinuns. Spermatheea (pl. VI 42, 8P with bulga oval or round;
hilla longer and narrower than bulee Bursa copulatvis (B not
particularly enlareed, somewhat ecxpanded apicallv.  Ventral anal
lobe (plo VI, 431 with bristles on pesterior margin thick and dark but
nob apically hent,

Types.— . ¢. eitinfus was deseribed from one male and one female
eollecled [rom s chipmunk (Fafamies), Mouniain View, [Santa Clara
County], Calil. These speeimens are in the U5, National Museum
collections,  They are labeled as being from Santa Cruz Connty, not
Mountain View, but bear the type eatalog No. 6006, as given by
Baker in his oviginal deseription. The male was selected az lectot ype
by Jordan (1029, 1, 547,

Hosts and disiribution. Other than the tepe male and Temale,
have seen one fomale from Seiwrws geisens. Santa Crus County, and
one male from Mutasdas foteralis, Santa Clara Connty, near Mouniain
View.  Anything move than conjectures as o normal hoztz and dis-
irthution of e eifigtus cannot be made, sinee the sample is s0 small.
However, 11 s likely that this subspecies is Hmited to areas in the
California  eoastal mounining south of San Franeiseo Bayv, The
principal hosts may well be elipmunks,

Monopsyllus cilialus protinus (Jordan)
(Pls. V1T, 44: V1II, 499

Coratophatlics eilfatis profines Jordan, 1925, Novitates Zool, 350 34, Pl 1, fies 15,
Ldi.

Morepsitlas eilintus profious, Waener, FISG, Canad, Ent, 680 200, Jellison, 1930,
U8 Pub, Health Ryt 540 20220 Jellison and Good, 1542 T8, Natl,
Tist, Elealth Bul. 178: 80

Trichapapile (Trichopsalind cflialn peofinn, Fwing and Fos, 1003, 178, Diept, Agr,
Mize, Vub, S00, po 500 Costa Lima ane Hatlooway, 1946, Tnst. Oswaldo
Cirax Manog, 4: 208,

Meawopspllvs eiliotus pratinus, Mubleoed, 19T, Fleas West, Narth Amer., po 250,
fp. 119, Flollarel, DO, Canecl. Depto Age. P, 817, Teeh. Bul. 70, p, 163,
figee, 205, 206,

Diagnosis—This subspecies of eflinfus dilfers Trom e, eifiafus in the
male only i the shape of the fised process and movable fioger of the
clasper. Althowgh these parts show  considerable variation, the
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process seldom approaches that of e eifiafus in wiulth, although one
spocimen (g paratype) from Skeens River, British Columbia, (pl.
V1L, 440 has the process almost as broad as in e eifietus. FKxeept for
the Skeena River specimen, the finger iz alwayvs expunded markedly
posteroapically, and the noteh on the posterior margin = st about the
middle and the margin is ouly very shehily angled here, W e
preotinus differs from ¢ monend= in the male, in that the fixed process
11 nob so narrow apieally and the anterior margin of the finger docs nat
Lave o definite anele moediallv, 1o iz casily separable from e ki,
Lieeause the linger 15 not evenly coneave anteriorly, nor 12 the noteh
on this margin sel in from the margin, The female differs from that
of all the other subspecies, o that the sinus of the zeventh zternum
ipl. VIII, 491 is large, usually deep, the lower lobe is broad and
rounded, and the upper lobe s vsually pointed and does not extend
Par bevond Lhe lower lobe,

Types. -Jordan based hiz deseription of e, profinws on a series of
males aoad females from various localiviez in British Columlbia, The
specimens were iken [rom “Sedwrus spl" el Seiwens fodsonies
{Farmiaseiwris badsoniens), The male holotype 12 Drom 2 Setuwews sp
Sumas, CBrtsh Columbia® [Washington State], and is in the collee-
tions of the British Museom (Natoral Historvd, The type host is
Fharbiias foai et zi-:'t'i]]'il'lllf_f to Hallandd f1o40),

Hosts and distribution.,  Thiz subspecies of gifiates has been col-
laetod i mnmbers rom both Temiasciwess and Hefemios speeies, and
now normally it oceurs on both these genera, although it may have
been originally a pavasite of Tomiaseinres,

M e protinus neenrs non north-south diveetion from Alaska (Seward.
Junenw, and Salmon Creek), through British Coelumbin (probahbly
mainly along the eoast), and through the western hall of Washington,
Oregon, and northern California,  Two females from Plumas County
anel one female from Lassen Connty, Calil | show intermediate char-
acteristios between oo profieus wnd oo monends and probably represent
an intergrading population (pl. VI, 503, | have examined aboud
150 apecimens of this subspeeies,

Monopsylius ciliatus mononis (Jordan)
(s VI 45; VITL, 513

l:'-r.r_r.'.'."r_;ll;-.i'..i,l.l'f.'r.\: petredes wmonents Jordan, P20, Novitaies Aool AR AR, plo 1, fips LT
15, Jardan, 1924, 4th Tnternstl. Cong. Eat, Trans, 20 407 fig. G

Manopeylius eifinfus monands, Agresison, 191, South, Calif. Acacd. Sei. Tl 40:
152, Jelli=on and _[:{J-:'ld. 1042, T8 Nall. Inst. Healoh Bul, 1752 24, -'I'-Ilf.EIIH|—
son, 1045, Bonth, Calif, Acad, Sei. Bul. 422 T8, :

T_.'_l'.:-.'-h-:||_|.-e_i,l."|'.'.' !"]r-(.".;'.l:.'.;.-_.'_;:i:-,a!'.r-'.g.:! ealinte makon '.-‘!._ ]':'\'-'i.llf.t anid J'.U-‘C, ]!':"13_. | - in“ﬁ-‘-- -'l'lEr-
Mise Pube 500, 50 b8 Costa Limga wed Hathawsy, 1948, Inst. Oswaldo
Crie Mooz, 4: 208,

Manapsutins cfliaivs mononis, Hubbard, 1947, Fleas West, North Amer,, po 233,
figr, 1200,

Diagnosis.—This subspeeies is closest in the male to e, protinus bud

is easily separated, beeanse the fixed process of the clasper (pl. VI
A5} i always very narrow and more heavily selerotized and the anterior
margin of the movable finger is always markedly angulate at the level
of the noteh, Like ¢ profinus, e, meronis has the finger much ex-
panded posteroapieally,  In the femule of e manonis {pl. VIII, 510, the
sinug of the seventh-stormam marrin is very broad, the apper lobe is
rounded and vot salient, and the lower lobe iz nareew and ab times
ainuale.
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Types.—M. ¢. mononis was deseribed from one male and two females
laken from Mustela arizonensts and Fwbamoas Jrater, TPine Ciey ™
Mono County, Culif., July 1922, A. B. Howell collector.  The Lype
series is in the collections of the British Museum [ Natural History),

Hosts and distribution.— A7 ¢. mononds oveurs on hoth Tamiaseimrpe
wnd Filamias spocies, and il is occasionally tuken from Citeflus.  Tis
range includes the Sierra Nevada Mountains south of the range of e,
protinas and also the San Bernardino Mountains to the south, One
male specimen examined supposedly was taken from the Chirieahua
Mountaing in =outheastern Arvizona, bul the eollectiom data may e
meorrect,  As stated under ¢, protinus, three females [rom the Slerras
al Lhe southern end of protinis’ range scem (o he mtergrades with o
monansy, 1 have examined approximately 50 specimens of this sube-
SIS,

Monopsyllus ciliatus kincaidi Hubbard
(Pls. V1L, 40, 47: VIIT, 5%, 56
Cevataphting cifiatus, Tann and Parker, 15933, 108, Ml Tealth 1pls. 358: 2772,
2VVE recard sppecimens fron Montmna).
.‘|.F|Jr.5.:.i_;|;|.u..:,l:'|;r:.k effintus Fneaid? Hubbard, 1947, Fleas West. North Amner., P, 232
ne. 2l:a.,
Manopayling eilintus fusteni Hubberd, 1951, Ent. News 882 174, NEW SYNONYALY

Diagnosis.— Thisz subspecies of eiliatus differs in the male from gl
the other species in the shape of the movale finger (pl. VII, 46. 473,
The anterior margin of the finger is evenly concave and the noteh is
et in from the margin and s usually above the middle.  The finger is
shorter in relation Lo its apieal width than is true of the other sub-
species and is considerably produced posteroapically as in e profinus
and ¢ monenis,  The fixed process of the clasper s about as hroad as
in e, profinus. Tn the female of ¢ kineaidi the sinus in the sevenih-
sternum margin (pl. VI, 53, 543 is very large; the lower lobe, which
slants down 1o the ventral body marrie, is usually sz broad from the
tleepest part of the sinus as the upper lobe, which extends Fartlher
posteriad than the lower lobe and may be either apically squared
or narrewly ronnded,

M. e fastens Hubbard (deseribed (rom females onlv) is g EVTIONY I
of e kinenidi, Specimens similar to the holots pieof e, fasterni—with
the upper lobe of the seventh sternum (pl. Vill, 533 squared —may
b Tound throughout the range of o fineaidi, and the degree of
squnreness or roundness of the lobe may difler on the two sides of a
single sproimaen.

Types.—M. e kincaidi was deseribed from the male holotvpe,
female allotyvpe, and two male and two female parelyvpes from M-
s amoenus fdeiventris, Wallown Lake, Wallowa County, Orer.
One male paralype was taken from Tamiasciwres hudsonivus richard-
sond, Utah,  The holotype is in the colleetions of the U.S. National
Musonn.

M. e. fastend was deseribed from the female holotvpe and an un-
staled number of fonale paratypes from a chipmunk {FHautemias) 10
miles north of Potlateh, Latalk County, Idaho, July 22, 1945 The
holotype is in the callections of the 1.5 National Museum.

Hosts and distribution. 14, ¢ Fueaidi probably will be found in
ell the areas of the northern 115 Rockies snd Greal DBasin ar,
mhabited by Tawioseiurns and in some of the sdjoining areas inhal-
ited by various speeics of Eufamigs. | have examined approximatel v
90 specimens of o Breidi
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Monopsyllus lolli (Wagner)
(PL 1X, 55-65)

{"f:-rﬂﬂ'p.l wllice inlld 1|1|-"'"'| er, 1901, Soc. Fob. Tossica TTocae 35 09, pl. I, e 8.

{rv.rr--'r-prr,u".n.-e taliid [sic], Bakor, 1004, 105, Natl. Mus=, Proe. 27: 247

Ceratoplinile tali [sie]. W agner, 10, Kal. Aphanipt., p.

Moegeehodbeds fadd T=ic], Wagner, ]'h% Wonowin 15: 262,

Cevadoplidie { Wonopeplingd fold [sie] [ monopepilvg zeotion], Talf, 1936, Zusebr, £
Pavasitenls, 90 46, figs, 5, 13, 3, 44,

.1J'r|f|rrlij'ir.l.!'|'?4.~' civrd s Jordan, VAT, Novitates Fool, 40 285, fe= T2, T3,

Moavapspline (A monapapiloe) teli (ie], Wagner, 1535, Konowia 17: 4.

Moaviapsidlis Cohmonopayling) awedyens, Wagner, 19053, loo, eit. 172 8 (— W (4]
(1,

Tegal m,u.fr.l [ Trichopsulinl |-".‘|i‘ [sie], Costa Tdma mod Hathoway, 1046, Inse.
Oswalda Cruz Monogr, 4: 2006

Teiehopsytin { Trichopapdla) .'.'i-t.'l'i-.-rr.: [ie], Costa Lima amd Tathaway, 18460 loo.
cit, br E0E,
Mopopeyiina tolli, Holland, 1952, Canald, Fot, 24 305, Gz 200253 Groenymises
u_r,:.ul.ll_ L 5!’11 il ’l"ﬂ
Cloratophylis | 'I.?'.:rg.np.ﬂc..l fual dali [sin], Toff and Bkalon, 1964, Mandb, Tdend. Flias,
1. T, [ig'\ 14EA, T
Dingnosiz.—In many rezpectis fofl resembles edinfus boal dillers as
follows: The male s casily distinguished Dom thatl of other Naorih
American species by the shape of the movable finger (pl. 1X, 61},
which has the anteroapieal anele extended into o noveow lingerlike
process, and the apieal murein of e lnger s markedly coneave, Al
the posterospieal angle of Lhe finger are two short blund spiniforms.
The penis rods (pl. 1X, 56, PR are eoiled and an apical appendage
(ALY, AL is present. The female is separable in having o deep
sinus in the seventh-sternum margin (pl. TX, 591, surmonunted
by a rounded lobe.  The spermathecal bulgs is aboul three Limes as
lorgr ns broad, with the sides parallel, and the bille i@ moeh narrower
andd less Lhan hall the leneih of the |}U]L1
Dcs:,r]ptlml.—-ﬂead Fve (pl, IX, 45} large but not deeply pig-
mented,  Frontal vow of fve to seven medinm-sized bristles: in male
uppermost bristles smaller than others, Ceeipul with two rows of
o and two bristles cach, other than pesterior subimarginal row.
Thorax: Pronotal comb of 24 rather narrow blunt spines,  Legs:
Mesotarzal seementz one and two of male loelking long slender bristles,
Male: Venteal anal lobe shighily longer than dorsal anal lobe {pl,
X, 571, LEighth sternum (pl.IX, 63} with small feathered plume
on each side of apex; with four long apical bristles and row of zix o
seven small bristles on esch side alongr pogterior (vendrall marein,
Fixed process of clusper (plo 12X, 610 with apex about fwo Limes as
longr wz browd, rounded or truneate apieallv,  Mowvable finger with
anteroapical angle extended into fingerlike process, which extends
well heyvond apex of fixed process; apieal margin concave and slant-
ing ventrad to rounded protuberant posteroapieal angle, which bears
twe short blunt spintlorms; below spinilorns on posleror mmwm
large ddark marginal bristle. Distal arm of ninth sternum (pl.
i) with apex narrowly rounded ; zt|}|: al lale 1.'-||;h few small ]m]:
brisiles: median lobe with convex posterior nmlr*m ]wn:lnw several
small to medinm-sized bristles,  Adedeagus {pl. 1X, &6, 58) :‘ijdf re
AT ALY very lony wnd narrow with long apical L1|}]]t IHLl}_w (AL ALY
Penis rods (PR eoiled.  Extension of inner tube (E.LT.] very long
and selerotized.  Chrochets (ORD large, apteally ng ulmwrl and shar J]]'n.
rounded,  Aeceszorv lateral lobe not visible in only speetmen examined.
Female: Seventh sternmm miargin (pl. [X, 597 with rounded wpper
lobe, deep rounded sinus, and short somewhat truneate lower lobe,
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Prare TX

ML el (Wapner),
a7, carsal s

. Head, male; 66, aedeags;
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Spermatheca (pl, TX, 600 with bulga three times as long as broad,
giifes parallel; illa muceh narerower than buloa and less than hall s
lereth, Borsa copulntes (pl [X, 620 rither Javee, apteallv expanded,
Venteal anal lobe {pl. 1X, 63) tangulor, oo posteraventeal anele;
posterontzinal bristles not at all bent apically.  Anal sivler {pl
[3, 64 of Temale examined had theee large subapical bristles rather
Pl twen 2nuch hristles,

Types.—The untgue male holotype was Trom an unlaown hosd in
Siberin, (Wagner presumed the host muzht be Plecoigs cofons)

Jordan desevibed eanadyens from two Temales eolleeed Trom Oefiorenoe
by pechoren, Fmma Huarbor, Fazt Stheria, The lvpe servies is in the
Breatish Muosem (Natueal Histore),

Hosts and distribudion.  Tolland (195327 reported 20 from Oefutosnn
colfarie, Yolion Territory, Canada, 1008 probable that the northern
sprcics of Cplotena serve as normal hostz and that 8 ranges from
nont henstern Asta through extreme novthwestern North America,
I have exanuned a pair [ome Oelfofone eollnris, Yukon Terrilory.
Hedland alzo has specimens ol edfd Prome plarmigan, Worthington
Glacier, Alaska,

Monopsyllus thambus (Jordan)
(Pl X, 66-72)

Ceenteplontins thambus Jordan, 1929, Novitares Zool, 352 36, pl. 2, fig, 21,

.11'r.-.li'-l.lj|>{.',l":'rlr 1 |'.l.'|.l<. .|::v|'-C|.'|,I|_ Tiehd, Lo, it 349 TH.

l'q'r'."l.l|'r.|r.n|.','_n'.".'r-'< Beilierl 1'.1'.':|:_';|||'|'_ 10633, Merlin Baol, Muos Mice, 13 3572, fig, 13,

.ln'r:-.'.'i:{:-:x,'_n'.".'r.*c epderierat Jordan, P33, Novitates dool, 390 78 (lapsuz ot bavers
HENCT),

Ceenfaphativs [ onapspiing) thambis [Amonopagiivg section], Loff, 19506, Btachr.
T Parnsitenl, e i,

Ceratapfonlos {Monopeplins) balerd [ iionopsgllus zection], Lo, D36, Loc. eil.
a9

Monopspllus hambaes, Waenere, 1936, Kopowin 15 Bl Jellizon aod Gaogd, 1942,
L3, Maile lust, Healibh Balo 178 B

Monspsagttos balee, Jellizoo and Cood, 1942, loe. eil. 178: 58,

Teickepsulla [I:Ir-?’n'.-:'_fln'r-'.l'.i5:’.!!I|I-'-C:| Sherpeha, P nnd Pox, DS, TS Depls Aor Mise.
IR Zl|:'|." L

Teivhanspl ”." .'-'-'H'~' ol baberd, Pwimez and Fox, 5943 loc el 500, po 58
[ am ] TTadbw 15, Treste Oswnloleo Clrose Monoe, B0 304,

Momopapfive thambere, Tollaned, 1944, Capmd, Mo, Té: 2404, [, :

Triehopsaplle EPvichopapflcd  thamln, Closta Limae sl ]]u'.l:nw-n LG, [nsti.
Crawaledo Croe Moo, 4: 3465

Monopeyfive teambeee, TTablbaed, 1047,
Flosllenneel, 19450, Canwd, Dept.
SO0 Cavnomy inixes badars W

Diagnosis. This species is very similar to wageeri,. The male of
Ehrmlus has the movable finger |'pui A6 shaped muoeh as in avighert,
Lt the three %p-nnl‘ntmn an 1he |'rl:’:-~11tlihl margin are pointed, not
blunl. The male is akso distinelive in that the peniz rodls wre ot
cotled, The female s distineuve in that the seventh sternum has a
pronounced dovsal lobe and a sinus ventral to the lobe and the sperma-
thecal bulga is constricted subapicallv,  In sagnerd if the bulga s so
cousteietod. Lhe seventh stermum does nof lwve a lanre sinns :-am] vl
VETSE.

Description—Head: Frontal row of about seven bristles in male,
five in female.  Ueeiput with two rowsz of one and two  bristles,
respectivelv, other than postertor submorginal row, Doesal maroin
of amtennal wroove loned with more than 200 small beistles inomale,
L5 in female. Thorax: Pronotal coml of 20 to 22 relatively nacrow

Flens West, North Awmer., p. 227, fig, 117
Pt 817, Teeh, Bual. 700 0. LGS, figs. 2099,




Techoienl Bulletin 187, U2, Deploaf Aprlenltnee PLATE X

: 4 S
.-'*- 2 i

A thambusz Clardunl, MNorthwest Tercilories ox Peromyscne: G4, {j[:_lp.-';.[-r: male
7, davsal s venteal anal Jobe, male; B8 cighth sternam, male: G5, seventh
stermm, spermathees, and bursa eopalatriz; 70, distal armn of pinth slernnm,
mitle) V1, ventral anal lobe, female; 72, aedeazis,
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sharply pointed spines. Legs: Mesotarzal segments one and two of
male lneling long slonder hristles,

Male: Ventral anal lobe shightly longer than dorsal anal lobe
fpl. X, 67). Eighth tergum mesallv spreolated near free dorsal
margin.  Kighth sternum (pl. X, 68) short, less than three times as
long as broad, with two to three long subapieal bristles; apical plume
missing.  Fiaed process of clasper {pl, X, 667 long and narrow apeally
movable [inger extending about 1o apex ol fixed process; anteroapical
angle of finger acuie and highest pointl of finger; posterior margin
broadening vertrallv, with two small and one large marginal sharply
pointed spinilorms. Distal arm of nineh steenum (plo X, 700 apieally
acle; apieal lobe with posteramarginal row of shorl bristles; madian
lobw angulate, with four to five medinmesized marginal and submar-
sinal bristles,  Aedeagus (pl. X, 7210 Median dorsal lobe (M. D10
narrow,  ventral mmregin nob selerotized, Avcessory lateral  lobe
(ALY Jarre, oeeurving dorsally above aedeagal apodeme proper
(AT, A, Lxtension of inmer tube (BT relatively short, heavily
selerotized.  Lateral lobes (L.10) angulate ventrally and pigmented
i this area.  Crochel (CRO large, truneate, and slightly expandad
apically: pee (TIRGYH aval,  Ponis rods shorl, not coiled.

Fermale: Ventral anal lobe {pl. X, 710 with posterior margin
slanded; angle with ventral margin very broad; bristles on poste-
vior margin 1hick, heavy, bul nol bent apically,  Seventh-sternim
margin (pl. X, 69, 730 with narrow dorsal lobe: large ronnded median
sinus below lobe,  Spermatheca (plo X, 69, 5P with bulga long, nar-
row, curved, amd subapicallv constrieled ;) Billa as brosd as bulga bl
only hall as long.  Duetus bursae (plo X, 69, LB with margin partly
selerotined,

Types.— The unigue male holotype of Mambus was taken rom Lyer
gr., Red Theer, Alberta, A, 1), Gregson eolleetor. Tuis in Lhe eollections
of thie British Museum (MNatural History).

Wagner desevibed faled from the unigque female holotype faken
from a "house mouse,” Killinel [Killinek Island], Lalradors, O,
Heller colleetonr.

Hosts and distribution. 1 have seen sight specimens Trom Peramips-
pus from northern Alberta and  Nosthwest Territories, Canada.
Holland (1958) las shown that fhambus has a digjunet disteibution,
[t oecnrs in nortlwestorn Canada, ineluding the Rocelky Mountains,
and in northern Labrador, but apparently nou between,  Within ils
range fhambis is g common purasile of mice, part teularly Peramgseus,

Monopsyllus wagneri (Baker)
(Pls. XI, 73-79; XI[1, 80-82; XIII, 83-85; XIV, 86 89}

Ceratophylie wapaerd Baker, 1004, 20 Nl Muos, Proe. 272 387, 405, pl 14,
figs. 3-7.  Daker, 1003, loe eil, 290 133, Mitzmain, 19089, Canpmad, lint, 411
200, AeCoey amd Milzmain, 1900, UE Pob, Flealch Tpts, 24 1017, 108,
C.oFox, 1914, TLE, ub, Healch Seey, Hyve, Lok, Bul, 97, pls 100 190 figs, 11, 45,
Drunn andd Parker, 1923, U2 Pob, Health Rpts, 55: 2774, 2775

Cerafopiog! ol Blewnrg, 1998, Canad, Eot, G0 145, pl. 13, Ges 1, 2

Cerafnph wnrgreierd wigrars Jocdan, 1920, Novitates ool 350 84,

Ceiabonh wagner systaftes Jordan, 1939, loe. eit. %530 35, pl. 2, fie. 14, NEW
SY NI 1%.

Cerafopfatts wagnerd ephddivg Jordan, 1924, Joc, cit. 35: 36, pl. 2, e, 20, NEW
SYNONYAMY.

Cerataphytins wagreri Jordan, 1920, 4th Toteernatl,. Cong. ot Trans, 2 498,
fs. 7 0.0 Slewasrl, DE0, Canad, BEot, G20 152 Svnonymizses peramyse)
Sanford, 1931, Dah Acacd. Seil Pras B 1k

LT i1 o




22 TECIINICAL RULLETIN 1227, 1.5, DEPT. 01 AGRICULTURE

Monopsyiius woguesd, Jordan, 1985, Novitates ool S A ) ) _
Ceratophtive w l.!_,lru“'r., Sozsiehin aned Tillenr, TG, Vest Mikrolael,, Fpidemiol.

L Parnxicel, 15: 272, 374
Ceralong wa [ '|_|'r_|.'|r,lrjn.r,l.|'l sl angaery [ s s pils seel ], Lok, 1906, Flschr.
{. Parasttenk. 9: 400, B2 By,
Ceraion | .'rII'.IrI:.:]'_I.'-. wx) wengaess, Tolf, THAG, [oo eit, 9 LS, fio 45
Manapay it i1 iy Wagner, 1948, Canadd, Frd, 68z 200,
Mowapaniine ws [sie], Wagner, | Traee, et O 20

Meanapmullne o, Wogner, HEG, Wonowia 132 91, Frickson, V3R, Jour,
".I il 10 2520 Woaper, 144, Apbanipt., @ Bronn, Klassen and
Crrelanaren il Tierreichs . 8, Arvibrapoda, phe 3 [nseets, v 18, Noo |1
p. %, fe 42

_"I.f.ﬂ'ﬂ{}?_l.’_l.“.rl_l'.llﬁ 1_.-_'rr!':r.-..-'_l'.l' I:c..l,:_'|:|.--"|:-_ .ll,'q-_l'm"'.'.- I:?f-], T, Fore, 100, Floas Basl, ndted St mless,
o TLopl B figs 946, BT

_1_|r|".\.l;‘n:|l;-}i':l_|'|l.'.l|'.ﬂ |4'.'r:-_.'.l.-rr!' |4'.:.':;_.'.l.'r|'!'_ Angns Lh:r_||| I‘!IH moath, Ol Avad. Sl Bul, 40
1535, Jelli=on amed Goodd, 183, L7 A, Matl, Tosr, FTeslib Tl 178 G2,

Manopspilus wagaerd sysfoliosg, .Jl,'||_'|:-cr“_ ._|.|_r|_ f:l::-[:-l’l: LSk, o, cit, 178: 91,

Manopeylive wagneri aplidios, Tellisan and Goad, POE Toe, eid, 1782 91, Mgt -
s, TGS, Southe Calil Acad, Seio ol 12 Vi

Trichapagila (Prichopsplinl wagaesd waguest, Fowing and Fox, TS LR Dept.
Agr. Nize. Pub 500, . 65,

Prichopeylio (Vrickopsgdla) woagneei spstoltn, Fwing and Fox, 19403, loe, cit. 500,
. i

f,ll.'.||r_|:|_|u.|l,'lrr o |.',||',|||,|u._|l.'lrr REerT r,r.rjnla,"nj'J'nj.\': l":'.‘-'i?"l_!-:' and Fox, 19 13, Toe, eat. i,

fowageiest, Costg Dima and Tathaway, 1546,
}li‘\'-\

i pailad wognes? sypsfollo, Costa Lima aeed Tathaway, 1946,
leves, it e ) .
Teiekapayila (T -:'.'Irr?'_l'.i-'ig'.l-!llll'-'_:l aapaerd spbdaies, Costa Lima ond Elathawax, 1945,

Lengss eetd. bz 20,

Muovepagflos wagaer eeagrecd, Hublard, 10T, Fless West, Noeth Awner,, o 221,
fim. D14,

Muonapsalls wageeers sypstalies, Flubbard, 1917, loe, cit,, po 2246, fe L5

Manopaipllus wapgnert ephidius, Tubbaed, 1997, loe, cit, o 230, Tig, 116,

1||rn.h'|'.li'l.lﬂl_.'|'.'l-'>- i pef, Hlallael, 1999, Canad, Depr, Agr. Pal, 817, Teeh.

Iiul rl], . 171, BRI
Muowapeplivg wapneri :,u.f-ln’.-'rk Huolland, LR Joc, it 171, fhe=, A00, A,
Muowepepling wagmerd spsballeg, Holland, U, Loe eit, _> l.J figa, By, B0E,
Maropayline wagneei Llel Elllt:-h vk, 19D, Boath, Calil, Acasd, Sei, Bal. 480 &2,

plo B ONEW SYNONYMY.

Momopsgflos wegeerd Gzubspe ophioius [T, Eods, 19500 Plens of Texas,
I egerlalthrds w hnipping, Morgan, and Ddicke, (), Wis, Acadd,

Letters, Traps. 200 202 {repoel wagnee? Trom Wiseonzin.
|!:.lr4r1;uu..-"..4~ -cmr,lr'r .' -:u:,u.lfer".' Traudy and Haff, 1951, Amer. Mus, Novitates 1530
; . fazin Mot 120 VOO
v Tex, Rpt= Bial and Ao, 130 110,
wagaers opiidies, Linsdale ane Thaviz, 1936, Calif, - Univ, Pobe,
A
Monopaglius wogner weogoesd, Wappoaned Gates, 1957, Kans, FEne, Soe, Jour, 30 534,
Monapsglius wagnerd syabolies, Rapp and Gaves, TUST, log, cin, 30 52,

Magnosis.—W. wagnest 15 most closely related Lo hambues The
mwale 15 easily separable Trom that ol all species exeepl thambis o
having on the movable finger three spiniforms, which are set onoa
posteraventral protuberance; o fthambus these zpiniforms are
blunt, and al=o the penis rods are ii?lll‘i[ nol short and merely curved.
The female has the spertnathecal Lilla as long and as broad as or
broader than the bulza,  The sevenih sternm may or may not liare
a zinus in the posterior margin, If a noticeable sinug is present, the
binlea s nol consiricted '~1L]]FLJ]J(<I“'- Cexeepl L very Fire speciinens i
the Caseade Mountains of British Columbia,

Deseription.— Head (pl. X1, 730 Frontal row of five 1o seven
Lristles.  Bve large and dack.,  Thorex: Prozoial comb o aboul 18
apines. Legs: I'aif‘-'«mmw:il segnLen s one el two of male lacking long

Lthin hristles on posterior marein,

v A1

Bei, Arls,
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APECIES OF AMOXOPSYLLUS KOLENATL I X0RTH AMERICA ?h:fl

Mele (pl. N1 750 Ventral anal lobe extending Tuorther posterial
thare dorsal wnal lohe. Fixed process of elasper long, apically Blunily
o ed s eetabular bristles set ) ‘.'L'nll':f hivd,  Alovable finger
caternding about Lo apex of fixed process, troneate or ronnded apieally ;
puslerior margin with marked posteraventrl |]H]|l|hi'[<|l|li" buea iz
Lherers blunt spintformes, lewer one moeeh longer than others, |‘41th.||
stermm (pl. X1, 785 with bifureate Teatheredd ‘-'|1|Hl:|]'|i'ﬂl plume on cach
anclie JJ[|:~_—: (RANY! |_I'|'!‘;.'_=|' .-|E]i_1-:z| Liriat]es J}L."\.IE'] arm ol IIIIIt|'| sloerinm ._[}].
XLLFn with apex rounded, vow ol =mallish brstles along posterior
subapical marsio ;s med o lobe agalate, with i to seven varions-siesd
bristles,  Aedeagus (pl. X1, 790 Crochets (CR) laege, pale, apically
shrply rounded and somewhal hooked, |\I|LI1-‘4]1] ol tnner Tukwe
(LT wery Tong but Tight ]y selerotized and dillicult to see. Long
apieal appendage present, Penis rods making complete turn, Lateral
lohes {100 very e

Female (pl. X1, 740 Seventh sternuny either with anduolate morgnn
with e truneate venteal lobe or with small or laree sinus (plss N,
s2: NITL 54, 530 NIV, H& 8910 Buorsa (npul.uln' wilhe 1= ol
strongly xtr-h-l'nli;ﬂml: selerotization of various lengihs. Spermatheen
ipl. XIT1, 551 with hilla as broad as or roader that bulire wined usnally
az long as or longer than bulga, Verdral ol Lobe (plo X1, 771 not
-mtmln e posterpventradlv: posternmargingl bristles heava and dark,
neel aboall hent apieally.

Types.— Baker hased lis deseription of aeagness on twe male syo-
tvpes, one Frome Peeomysens feveopus aml one from a house mouse,
Maoseow, [Latah Coonty], ]cxtthn Aldeicts eollector. There is in fhe
1.5, Nadonal Museum eolleetions o single male labeled on the right-
Land side “Oeeatophyllos waenert Baker™ in Baker's |1ztl1:|'ﬂ.tlllnﬂf
with g notation helow i dillerent handwriling “Tyvpe 6811 175N T
O the 1eft sicle i=oa ladwels “Wles Prom nest of Doermoose (Calomys
americanus Koerd Moeseow DLila,, May 70 05877 Cnlomygs melioonns
refers 1o a spevies of Peromgsens,® and 10 1s assumed Baker merely did
nol correet the host name, This male specimen iz 2elected as leeto-
ivpe and bz been so Bebelod,

Stewart descrihed perommpsed lrom tewo Temales fowd on Peeempsens
spo. Clortes, | Montezuma County], Coelo. The holotype and parad yvpe
are E'L]]]]ELIL‘I'Ilh lost.  Neither ts i the US National Museum eollee-
tions, althouch Stewnrel staced that the Im]nu (e was Lo b sent there,
[nouiries at Tinth 1he Undversity of California and Colovado A and
Mo, which submitted the specimens to Stewart for wlentification, gave
e Live resulls,

The name . sysfaltus was based on the “type’” from o monse
fprabnbly Peromiygsens), Blacklnlds, Alherta, A D). Giregson collecior,
atl noseries Trome Pecomgsens deefieus CPwpnayeeis s meielafus),
Rod Deer, Alberta, Mav 1901, o Go Dippie colleetor, The tvpe
series iz in the British Mozeom (Natural Histors ) eolleciions,

Joridan deseribed e ophidivs from the Fovpe’ eollee ILL(E from
Patorivs wascthogesne (U walelin frenederd, san [ raneiseo, Calil,, O Fox
collector, and a series from the saame host, San Mateo, Calif, :"'-1. [3.
Mitzmain colleeror,  The 1vpe series i= in the !‘Sulmh Museum
[Natural Hlistors) eolleciions.

M., Jagpfed was deseribed from the male holotype, female allotpe,
and o sevies of male and female paralypes eollected from Preompsens
|'.".Ir,l',l-.l.:'i'|'|'lr.'.".'.'.\ .\(I,I:l'.'.'.'f'i'r-'-\..'-\, !\._‘{||~ (zilll‘.ﬂll, larls {.HJHU': Nov. The

U Eeteer, HLOW., persenal canoit e e
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w-{FHIGEN 5, sarlbern term
CQPRIRUS | st rEin form
AL ONERI

CLOrM TRAL POFLLA TION
- BVSTALTUS, wedtedn lorm

T 5T STALTUS, savirm form |

Frovme 3 1Hstribtion of M, weageerd (Bakerd,

hololxpe and allotvpe are in the collections of the U5, National
An=eum,

Hosts and distribution.—The principal hosts of aeaguresd are the
varions western species of Peraragseus, M, wagnerd is also found on
species of Citellus, Neotowe, Cynemys, Dipodemgs, and oceasionally on
Mhenaamys, Microbus, Flamias, flattus, Aus, Flugelaings, Saps,
fehatona, Leaguras, and (lethriogomys. The carnivore Musdele often
picks up individuals of wagnesi from s prev,

M. wagrert 1= Tound from the coast of California in the zouth to
southern British Columbia in the novth and extends eastward into
Texnz and Ollahoms i the =outh and inte lowa, Ainnesoia, and
Manitoba in the north (fie, 3).  Knipping et al. {1950} have reported
-i:_;{,_rﬁl;-,u.r;;-'?: Trom vastorn andd sonth-ceniral Wiseonsin,

A stuwdy of the geographical vaviation of weguert, based on the exam-
ination of over 1,300 specimens, has led me to the conclusion that
subspeeies are not present but that a series of clines exist, which
radiate out from a eentral “typical,” ov original, population,

Four populations have been given subspecific names, and it s
convenienl 1o use three of these names in diseussing the various
}mpulations, This procedure mukes unnecessary the introduction of
urther nates to replace Tamiliar ones bul does pose the problem of
the use of seientific nomenclatorially available names in the ver-
nacular, To emphasize the fact that the names are being used in the
vernacular, they are placed within quotation marks and are nol
ilalicized.

Sinee it wonld be both confusing and impractieal to subadivide
further the populations of wageeed on the map (fig. 31, only the four
basie populations  the eastern and western populations of “systalius”
and the northorn and southern populations of “ophidius” have been
charted, When using this distributional map, it should be remembered
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{hat some specimens have been placed rather arbitearily inoa par-
tieular group, especially =ome of the specimens intermediate between
“gvataling” and the central population and between “wagneri” and
the eentral population. Only specimens [ have examined have been
charted on the map. The llusteations showing varintion {pls. X111,
a0-52: XI11, 83-85; X1V, 86-80) are necessarily limited by available
space, A partienlur shape of the female seventh sternum or male
movable finger in the illustrations does not mdieate that only this
tvpe will be found in the same localily,

The first population of wagneeri to be deseribed {Lhe nominate form
in the literature) i “wagnerr,” The type specimens were eolleeted in
Latah County, northwestern Tdaho,  MosL wegneri specimens have
the following characteristics in Idaho, Washington, and Britsh
Columbin east of the Caseades, east (o the Continental Divide in
Montana and Wyoming, and seattered east of the Caszeades and
Sierraz in Oregon and California;

In the male the movable finger {pl. XTI, %31 is truneale apically,
with both apical angles approximately right angles; the posteroapieal
long bristle is at or near the posterior dorsal angle; the anteroapical
point (a small projection with a minute marginal haic) is either just
mesad of the anterior apieal angle of the finger or just posteriad of i,
s00 that the antersapical point does not break the smosth straight
apical margin of the finger, Usually the finger is browd apically, the
ventral spiniform on s posterior margin is at least three times as
long as the other Lwo, and the finger does not extend beyond the stoul
apex of the fixed proeess, In the female the zeventh sternum (pl. XT11L
S, 85 has a definite sinus in the posterior margin, the sclerotized
part of the ductus bursae is longer than the wideh of the spermathecal
bulza, and the bulge is the same width and almost the same length as
the hilla, Towever, not all specimens found within the geographical
limits outlined meet this diagnoesis, and specimens referable Lo Mwag-
neri also oceur east of the Continental Divide and west of Lhe Sierras
i northern and centeal California.

Praceeding sonth siud west frome Idaho, the population changes to
heeome an intermediate, variable, centeal population, which s
probably the typical, or original, form, which eenters in the Great
Basin srea. The males generallv have the movable finger (pl. X1V,
%6, Alberta) nareower apically than in “wagneri™; the anteroapical
point is farther removed from the anterior apical angle of the finger
i(thiz angle is loeated at the knob, whicth artieulates with w corre-
sponding depression on the mesal =ide of the apex of the fixed process);
and the apex itzelf iz definitely slanted or ronnded, with the postero-
apical long bristle below the posterior angle. In the lemale the zeventh
sternum (pl. X1V, 88) becomes undulale and lacks o definite sinus.
The spermathecal hilla is broader than the bulga (pl. XTIV, 88) and
somewhat shorter, and the selerotized part of the ductus bursae is
aften shorter than the width of the bulga.  These characteristies
become more pronounced in the southern populations found in
Arizona, New Mexieo, and western Colorado. The population given
the name byled Hubbard from Clark County, Nev,, is o pari of the
central tyvpieal population, and pessibly  perompser Slewart from
Montezuma County, Colo., i also a member of the typieal population.
However, peromysei may be a part of the population called “systalius.”

Proceeding eastward from the Continental Divide in the north and
from the western parts of Colorado and New Mexico, the population
becomes like the form known as “systaltus,” which was described from

BA4LENT Bl ——&
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specimens faken i Alberta. Tn “svstaltus’ males the anteroapieal
point is far removed dorsally and posteriorly from the antecior angle
of the finger (pl. XIV, 86, South Dakota, Kansas, lowa, Minnesala),
amdl the finger has a narrow strongly slanted apex, with the postera-
apical long bristle well below the posterior anele,  Females lack an
undulation orasinus in the seventh-sternum margin, the spermat heeal
Lilla is broader and shorter than the bulega, and the zelerotizel panrl
ol the ductns bursae is shortor than the wideh of the bulea, Tn Caonads,
Montana, and Wyoming the eline is not so cradual as i s in Colordo,
Arizona, and New Mexico, and 10 might be said to be slepperld. Tn the
lerale, characteristies typical of “svstaltus" heeome more and more
pronounced as one progresses castward, until at the mosl snstward
extension of waegieri's rmange in lown and Minoesota the seventh-
sternum margin (pl, XTIV, 87) has a truneate lobe, the duetis bursse
has o very shoew selerotization, and the spermatheeal hilly, {pl. IV,
877 1= very hrosul,

The fourth and most distinet population of the species is “aphidius,”™
which ocenrs along the Pacifie slope, extending from southern British
Columbia in the north 1o the Los Angeles wrea of California in Lhie
sonth.  The Cascade Ranee and, in Calilornin, the constal mouniains
and the Central Vallev provide efficient obstacles 1o free Srne X
change with the more casterly populations of swagness, but in southern
California the Tehachapi Mountains, which enclose the San Josnin
WValley to the south, and the San Bernarding Mountains, siill Turt her
to the south, provide a corridor of free aceess to the eastern popila-
Lions of wagneri,

The effective northern isolation and relatively limited southern link
meey be the Tactors that allowed the development of a viery definite
step in the eline hased on a singde character. The only character that
commences abruptly in “ophidius™ and wilhout tilergeading iz the
shape of the apex of the spermathecal bulga (pl, X1, 803, which is
strongly constricted subapically. This character aceurs i undi-
minished form o females assoeiated with definitely intermedint e males
from Riverside, San Bernarding, Kern, Inve, and Merced Counties in
California.  In the noethern part of the rnee of “ophidius,” males
have the movable finger extending bevond the nurrow apieal part of
the fixed process, the anterior sngle of the finger is not at 1he dorsal-
most point, so that the anteroapies] point forms the trae anterior s [Re,
the apex of the finger is more or loss truncate, and the sl eroenl
long bristle is near or at the posterior angle ipl. K11, 81, British (o-
lambia; King County, Wasli).  Often, but not alwavs, the lowes
spiniform of the finger is less than twiee as long as the upper twao,  As
well as having the spermatheeal bulga strongly constrieted subapieally,
the northern female specimens have the seventh-stornom marein -
tire and almost never undulate, 1 have soon ouly two females (Tram
Skagit Valley, British Columbia} with o sinus in the sevenil slernim
that is as marked as that found in “wagneri,”  These females o=
sumably represent inlergeades with twagner:,”

In southern Ovegon (Curey Conntyd and in Californis males have
the apex of the movable finger slanted, the antercapical point 1s eloser
to the anterior apieal angle, and the Gnger may not extend Bevond the
fixed process, whiel is stouter than in northern specimens (plo X1, 81,
California).  Females have the seventli-sternum margin undulale.

Finally, in sonthern and southeastern Calilornia males and females
are sirilar to those of the tvpieal intermedinte poepulation, exeept that
i the females the spermathecal bulga is constrieled subanieslly
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Tn conclusion, the pattern of geographiend vaviation feund e owag-
wert geetts Lo represent a oline, with a central and varable population
seeurring mainly in the Great Basin area. To the norch, botween
Lhe Sierras and Cascodes on Lhee woest, and the sunimils of the Rockies
on Lhe east, the contral population takes on the characteristios of the
population called “wagneri.,”  Eazt of the Roclies and southeast of
L Gieeat Basin, the population gradually ebanges in a elinal [ashion
Lo the form know as Cevatalies" whose most t'ﬂﬁiﬂ']_ﬁ' represeniatives
are markedly different from both “wagneri™ and the conteal popula-
tion, From the sonhwest, populations of wagiers swing avound the
contral vallevsol California through the Tehaehapi and San Bernardino
Mountains to the Paeilic constal plain and Torim, by means of a step in
the eline, the population koown as “ophidivs,” which becomes less
like the central population the farther north one goes, The peripheral
poptlations, “ophiding' and Csvstaltus,” hove severa]l charaeleristies
i eommen, At the center of eacl of then ranges fomales have Lhe
seventh-sternum margin smooth, the spermathecal hilla is obviously
]ZI!'-:!::-I.-IZ|IZ'-I‘ than the bulga, and in the male the anteroapical point oceurs
well above the anterior angle of the movable linger.

Il ane were to deal only with populaiions found north of the 451k
paradlel, it would seem that three readily distinguishable subspeeies
wore present, with a limited amount of intergm aulation and zene ex-
change |w[1.~.'| en Usaestalius™ and “wagneri™ in the Roeky Mountain
region wnd prac teally o intereradation between Pwagnert™ and

r:-[:-hu,luu—. Howewver, i1 seems ovident 1o e that these northern
populations merely represent the extremues of three populations, which
are well soloded to (e north, but which, in the southern parts of their
vespeclive ranges, receive a fuller complement of the availlable genes
tes be Lound in the central tvpical popalation aod thos approas b each
alber in ]IlilaFl'th]ﬂ,'_'_'-'.

Monopsylius eumolpi (Rothschild)

Mewmnd iy s several close rolalives, which Torm owhat Traub and
Johnson (195320 called the f?i?mu,i'il'i. group.  They are dark medinm-
sigedl Lo large fluta, and the eve iz always large and dark. In the
male several of the n|:-|-::-1| bristles on the seeond antennal ETTE VTR
extend three-fourths the lenegth of the elub, except In M. podumus
Teaub and Johmsen.  Mesotarsal segment one or segments one and
twar of the male have long slender bristles, which extend to ar hevord
the apes of the Tollowing seement.  The ventral aonal lobe o the
male 15 much longer than the dorsal anal lobe; measured along 11s
dovsal mocgin the ventral lobe extends hall ds length bevond the
dorsal lobe,  The cighth sternum has the two subapical plumes larg:e
and bilureate, not crituresie a2 stated by Tranh and Johnson (19523,
There are three dark henvy spiniforms on Lhe posterior margin of the
movithle finger, The distal arm ol the ninth sternum has an elongate
slit for reception of the elongate pee of the crochet, rather than having
the bav or eroove hreoader and maore nearly rormed and e i
rounded,  The crochied s alzo dilferent from that of otber Wonopsyplius
species, sines iU iz narrow (e, 10 is Joined o the aedeagal endl
chamber along s longesy dimension], and it does not project pos-
teviad from the acdeagus.

i Vi fornale the biirss capulateix 13 browd, ollen long and coiled,
and never convoluted, The bulga of vhe spermathecs 12 about twice
as long as broad, with the sides parvallel, and the hilla is narrow and
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ool Tonwer than the bulgn. The posteromareing] beiziles of the
female ventral anal Jobe tend 1o be apleally bent.

Included in the swmolpi group are the following: (10 M. eumolp
{(Rothschildy, which eonzists of two  well-marked subspecies—e,
gvemodpd neul e cmeriegnus Hubbarl, W cumodpd canadensiz Hubbard
15 a svoonyvin of the nominelypieal lorm. (20 M cyrduris
This species was originally described as a subspecies of ewmolpl
M. eumolpi charfesfonenstz Hubhard 1= a0 synonym of A, eyrturus,
i) Mowallewensis TTubbard.  Thiz species was alzo considercd o be
a subspecies of gwmaolfpd by Lhe oviginal descrtber. (40 W orarius, 100
sp. (5 ML ewlamindis Augustson, (6] A fernaeds Jocdan, (7] A
pofwmas Traub and Johnson,

All these species tyvpically  porasitize chipmunles of the genus
FMubainins.

5
71
H s

Monopsyllus eumolpi eumolpi (Rothschild)
(Pls. XV, 90-94, 98-100; XV¥I, 101, 102, 105; XVII, 106! XVIIL, [07)

Cleradopfoailiie ewmnlpe Dodhscehild, 1905, Novitates Zool, 12: 161, nl, &, figs, 24,
Buker, 100G, U8, Natl, bMuos, Proe, 200 1335, 147, Jordan and Hathsehild,
1911, Nowvitates Zool, 18: 749, Doioon and Parker, 19238, U8 Pub, Elealth
Lipts, 38%:; 2V73, 2775, Wagner, 1920, Konowia 8; 314,

Ceribophipflus sl fpi el pr, Jorelan, I’]‘J'I Navitates Tool. 35: 31,

Cerafopdyilue L’.:r'i‘u,’}._j'j'.' Stanford, 1951, Utab Acad. Sei. Proc. 8 153,

Clernfophiailns swmolpd eawmolpd, Jordan, 1932, Navitates ool 350 253,

Meanopayifue snolp?, Jordan, 1L JDI it :‘5':': T, Wagner, 1956, Konowin 15:
1, Wogner, 106, Coanad, Bt 630 200

r.-ll"."l'lnl-!;lj".'nl-l_i.l.r!'!.::i -: .1|r|::l'i'!|,’!-li‘!my.!'|"|u-':l LT :'J‘.!I:l.rp:'- {1 .':'iu’l.'|r_.-j_|.-ig_r.:'|'.'.g._x' v._'-;_'l,iu'n_l, T-;_'l”, 1”355_, El_:\l,'ll_j'_ f
Para=itenk, 9 97,

Manopeuting ewmolpi, Jordan, 137, Novitotes Hool Atk 2850 Jellison, 1840,
U8, Pub, Health Rpts. 55 4491, fg 2. )

Maropayline caniolpd canmiodid, a"l.l.l'-'l'I\l'\l.JII Lo, Houth. Calif. Aead. Bei. Bul
A 152 Jellizen and Good, J'“ 12 158 M lJ. lost. Health Bul [7T8; B0
Teichopsylin (Trichepala) cowmolpd eum c.-n'p. itz aned Pox, 1043, 1.5 Depe,
M. Mise. Puab, 300, @ 600 Chsla Limae and Halhawaes, D26, Inst,

Oswalde Crnz Monog, 4: 301,

Manopsylivg cumedpd egeturws, Hubbard, 1847, Fleas Wesle North Amer., fig,
123 {ere. dot.).

Monapsgilios eumalpd emalps, Flubbund, V47, loe, el o 287 (paztim . Halland,
L9k, Canad. Deept. Agre. Tab, 817, Teck, Ball 7O, o LGG, figs. 207, 208,
Hulbbard, 1940, Canad. Enl. 81: 337, Huabbard, 1949, ot News 60 258,
fig. 1.

Wonapapifes eumolpe conodersis Hobbacd, 19400, Toeo cit, GO: 254, e L NEW
SYNONYMY.

.L"-L-.l.’rjpu...'.'r*e eivmodpt cyrturws, Tiplon and Aeed, 1950, Grend Basin Nul. L1 108
(eher recares are almost certainly of &, ¢ ..li-l.u.'r]

1."-:“4”,1.141,'."'!.':. eritnnd e ewemodpd Allrecd, P52, loe, cif, 12 7L

Meannpayling enm -m';m Trauds and Jobnsan, l"l.'rZ, Amer, Mus, Novitates TH08: 15,
25 Hs, 26, 35, 20 36, 48,

Diagnosis.—This species 12 distngmzhed in the male by the shape
of the ninth sternum and movable finger. The distal arm of the
nintl sternum (pl, XV, 944} haz a projection on the posterior subapical
margin and a noerow rounded apes. The movable Aneer (pl. 30V, 925
has three dark more or less equidistant gpinilorms on iz poslerior
margin; the nger 3 roughly rectangular with the sides more or less
parallel, and there is always at least a slight angle in the pesterior
margin af the level of insertion of the lowest spiniform.  In the
letnale Lhe burss copulatrix (pl, "\'T 00y is alwayvs long and coilod ;
the venlral anal lobe {plo XV, 95, ewmerfcanns) 15 never strongly
angulate posteroventreally; the seventh sternwm (pl. XVI, 101} has
a nodieeahle dorzal lobe, which may be broad and squared or narrow
and rounded, and the margin below  alwayvs lacks a sinu=e Thae
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M. pwmelpi ewmelpd (Rothsehildy: 90, Head, male (British Columbiad; 97,
mesatilin and mesotarsal seements ane Ueough fear, male (British CalomBis)
02, elasper, male (paratvpel; 93, spermatheen {paratypel; B dizial arm of
pinth sternam, male (Custer Connty, B, Daled: 98, cighth stecoem, msle
fparatyper s O bursa copulatris (MeRKenzic County, N Dak ) 100, acceagns
(Cnster County ),

Manopeyliuvg ewmalpi ariericarne [Tabbards 95, Venteal anal lobe, fornale (Bermas
Bl Canty, Mo Ales ) 96, buaesa copulateiz (Bernalillo Conntyd ;) 07 sedesgos
[Apashe Cownty, Arizl
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M. swmnipd enmalpi {Tiothschild)
102, kel 103, elaspier, male

wiLrial fons,

I, Beventh sternnng, female, virintions:

Mewmeolpr itergrnading populadion: W0, Seventh sterum, frnsle, witristions,
M. cuniolpd ameriornus Hlubbard: 100, Seventl sternun, fomale, varinlions.
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neaninotypieal Torm s distinguished from e, mmericanus in 1he male,
Because the angle al the lowest spiniform o the movable finger {pl.
XV 1051 35 almost alwavs more than a vght angle and the Gonger is
alwavs nareowed near itz artieulation with the fixed process of the
clasper. The ceochets (plo 3V, 100, ORD) are never angulate pos-
Lertorly, The female dillers from e pwerieanus in that the lobe on
the posterior margin of the seventh sternum (pl. XV, 101) is always
Lreoad and the bursa copolateix (pl. XV, 00) s larger and thiclker.

Description.—Head (pl. XV, 900 Fve laree amd dack,. Veodral
margin of zena strongly cueved and al times angulate,  Frontal row
of Tour 1o five medivm-sized bristles. Oecipul with two rows of one
and two briztles cach, other than posterior submarginal row.  Tlorsal
margin of antennal groove lined with about 10 small haies.  Apiceal
bristles of seeond antennal segment extending three-fourths lengoh of
clubyin male.  Thorax: Pronotal comb ol 18 o 19 heavy dark rather
Bluntly pointed spines,  Legs: Moesotarsal segments (pl. XV, 91) one
widl bwo of male with long slender bristles, which reach bevond apex
ol suecreding seoments.

Male: Ventral anal lobe {plo XXT. 136, formeeis) extending hall
its dorsal length hevend dorsal anal lobe. Eiehth sternum (pl, XV,
087 with bifureate feathered apical plumes: four long apical bristles,
plus several smaller ventromarginal bristles,  Fixed process of elasper
e XV 103 XV w; XV, 1071 of varving  shape,
But apex seldom more than two times as long as broad at broadest
point,  Movable finger with apex at least shightly slanted, posterior
wned anberior marging near apex parallel; throe spiniforms of posterior
margin more or less eoquidistant; middle spiniform may he nearer
either upper or lower sponlornn; lower spanilorm largest and sel on
slight to distinet angle of posterior margin; finger strongly narrowed
near artienlation with fixed process. Distal arm o of ninth elernum
(pl. XV, 04y with apex narrowly rennded s posterior marein deeply
cul subapically, so thal apex lonks somewhat like o crochel hook;
apical lobe with bay for reception of erochet peg long and nareow;
few small seattered bristles on apical lobe plus group of medium-
gizen] briziles ol ventral postevior angle; median lobe with several
vartou=-sized bristles and one short thicl corved bristle at doesal
postevior angle,  dedeagus (pl XV, 1000 Aedeagal apodeme only
slightly humped  dorsally at juneture with median dorsal  lobe
(ML Aceessory Jateral lobes (ALY very distinet, large,
Avmature of inner tube strong, dorsally (anteriorly) with eragey
appeavictee, Lateral lobes not visible i apeeimen drawn, But un-
doubicdly presend,  Extension of inuer tube (5010 very long, not
sirongly .»'.-:-{N'cazi:r.vrll, actually consisting of two tuhes. (The acdeagus
teawn haul been pulled out fromm the body and many of s steaetores
were mere easily oseen than nsuall Teod= vather likely that more
Mowepsalis species have the extension double) Ceochet (ORL with
posterior margin scelerotized, shightly curved, and never angulate;
eroctiel ol projecting Fae from remainder of asdearns when in noe
mal position; its pep (PREG) long and narrow.  Penis rods long bl
nol cotled. Apodeme with long apical appendage,

Female: Sovouth sternuom (plo XV, 100, 1027 with breoad dorsal
labe, usually lobe iz as broad as or broader than long and seldom
with angles rounded.  Bursa copulaceix (pl. XV, 990 large and chick.
spermatheen (plo XV, 030 with bulga twice as long as broad, sides
parallel, hilla nareow ol oo loneer than bulga, YVentreal anal lobe




Techmnical Bulletin 1287, U8, Dept. of Apeleninme TLate XVIT

| \‘:Jrv b £ L - e
-'/-l.\\ o i _II_ ;I,' I Ir\-\."] -"; "‘{_'l |
)_,f | W Y, | A P b
)l A i " % o . o F, e
- d e i fl ’ Rk |"L\1 f | [*
r i .__/ 4 L | | | !
3 ; f ) 1] B! ;j j ,\'\
- vl / o <,
o A \\ 1 i '()_/ , al \\\{: / . L \:\\

M -4 - - Ly
4 Lo W even Lo, Wanh

Fekwvo Do Wody -
: Bopeep fp Wy

i ) e A S i, S L
/_x 2 Al T
2= i ot .
— K Wy :
™
herrleccter o Wen Logak Lo Wee.

w tovmileran boleipper Heasahazd Sa. Wary

){ 2
B ’ S
turke €4, Mo Hairay Ca. Gerg

Levawea Co. W

Cuter Ca, § Db

M. ewcrnalpd el pr (lothsebildy s T, C]ﬁ:‘*r_l(:["! sl variad s,



Techoden] Bazlleding 1247, U2, D

b

al Agricalure

LTy 2VTIT

l \.
AT o, LY y [ \-‘.:- |'? L
."II L"' I .,z-‘/ /1_J bt FoRnll _,-'I
4 o | |
.-"1/ .!'\ £ ,".l i T, e { y
i et i ; / ' ,
1 | b o | oY |
by | JI | [ : NI.’J )
/.___-" A - __)' __ R
’ s P S —— ] P e
ot e Ry ol —
i G, M far tomw Du o Mew T Huerbailt £0 Hes b fn, ii1ch
PETICAL B s LI
IHNRGEATMG PO G
{[a=]
B o —/
| 1 = . e
Fat) /—J.\ | P \‘\I I
ey [ | I
! b ! A
7 A A R greph s
| L il
\] i - | W
7 .-"i-l v Fal _{fll
y ) o &
A e L i _\\
b opubsds Lo Haw \\'5

Flamdueddl Ca . Han

orabr b g Mev

Cossgler €n, Nrw

EUREIF
IR RGERD G POMAATION

A -
~ = o ' =
4 j l»_ B {
& A Lo !
- K :.___.- ! I. "3,-._.“ Ju"r L .._- Jh
- I\‘ I| rd .'I |I !
:l-'l I I __."
lll'-f . II ] -
S " st 3
N i Wy
Fevaura fa 4=l Birecd: e Do M Men ‘I'. .I'l
iy

ATRCAL G ARTEICANUS

M. enmalpd ewmolpd {Rothsehildy: 107, Clasper, malo, o .
M. enmiedpd, intergracing popualation: 108, Clasper, male, varintions; L09, ibid.

M. sl pi amerioarns Habbard: 110, Clasger, male, wariation,
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- EEUMELF
® - EOMERICANUS

¥ -INTERGRALI NG
FOPLLATION

Frovae |—Diziribadios of W esmodpd sulspoeies,

(el NV, 05, wmericrnus) almost never stronelv angilate postoro-
verdrally s bristles on postecior margin thick, darl, and  often
apieally hent,

Types—M. ewmolpi waz deseribed from many specimens from
Toamaas borealis [Fuwtemios wintmus borealis|, Banfl, Red Deer, and
Canadinn National Park in Alberta, Canada; from “ehipmuak,” near
Colden, British Columbia; and from Fufamias guadiivitiatis ajffnis
| Fadasmis amocnys afffnis], Okanagan, British Columbia, The svn-
tvpe series 1z in the colleetions of the British Museum  {Natural
Historyy,

M. e canadensiz, which s a synonyvm of e eumolpi, was deseribed
trom the male holotvpe, female allotvpe, amd two male and two
female paratypes from “chipmunk,” Ontario, Canada, Julv 19, 1047,
W. Watson eollector,  The holotvpe is in the collections of the U9,
National Museum. The label on the hololvpe slide gives the addi-
Lonal information: “Malachio™ |Malachi], Kenora District, Ontarie.

Hosts and distribution. —The normal hosts are species of western
chipmunks, genus fdamdos. M. 6. ewmolpi is also Tound in large
uibers on Tamdnseinrws, Seiwrws, Citettus, and accasionally on mice
atul lgromorpha, The range of e, ewmolpi extends from north-eenieal
British Columbia, across southern Canada as Tar sz the Great Lakes,
and through the Northern United States to north-central British
Columbia; south through the Caseades (but not west of these moun-
Lains, excepl i sonthern Oregon) and down the Sjerras in California
roughout the northern Rockios and az far east as Soulh Dakotas
and Nebraska in the centeal region and south 1o the northern ks
of Utah and Colorado,  (See fie, 4,3

[t the Greal Basin area and in the Rockics along the adjaeent
borders of Utah, Arizona, Colorado, and New Mexieo, e sumalpi
and e, amecicanis form an inlergrading population,  ‘This population
can be mosl easily distinguishied from e, eumelp in the female, and
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most males associated with definitely intermediate females are more
like e, ermolpt than like ¢ americanus (pl. XV, 108, 1093, Oeea-
sional males of this population have the movable fngee lke thal of
e ermalp and lI][* actleagus like 1that ol e awmerdemnns, but Lhis s
Liie exeepiion rather I||{|_tL the mle. One collection from Humboelds
County, Nev., showed charaeters ranging from thoese of wue e
gimedpe Lo those of delinively intergrade males, wnd thee Temales
ranged from e, ewmolpd to e, ameriennas (pl. XV 1053,

[ast of the Rockies in W voming, east to the Black Hillz of South
Dakota, and north to western Nor 'ih Dakota there is a popu]anun in
which the females have a broad and shallow lobe on the margin of the
seventh sternum (pl. XVI1, 101, Albany County, Wyo.; MeKenzie
County, N. Dalk). The males are tvpical e ewmendpi.  In Yakima
ared Terry Counties in eastern Washington, the males have the
movable finger (pl. XVTL 1067 broader than is usual. However, the
females ave like typical e cumelpi. Although these loeal populations
are: of intersst in their departure from the normal form, they are
probubly not fmportant evelntionsrily and are in no way eifectively
solated Trom other o, cnnadpd popalations,

Alw study of V.u'zmc:-n in eumolp was based on LT specimens il
e, ewrolpi, 235 specimens of e americanus, and 72 speeimens Hhat |
consider to be part of an intermediate intergrading population.

Monopsyllus eumolpi americanus Hubbard
(Pl XV, 95-97: XV 104 XYIIT, 11k
_lfrjrl.'_rlr_l.\:.:,-.":'u.-' g r.':'.".l!';_:l." SEEREE LA ”1I.:!-'i:i'|?‘:'3, ]”-1'.?, ]':h‘:- \H.'u'n- l!ll] ...-.l .il;f. ]..
Momapegtios eenodpd, Dot ancd Hoff, 1951, Amer, Mus, .\I:l‘\.l1||||:- L330: 3, 5
Covr, el Morlar, 1955, Tex, Hpts, Biol and 3Med, 13 0 (err. det.].

Diaglmnjs —In all vespeets the male of 1hiz subspecies s lke that
of the neminetypical form except for the clasper and aedeagus,  The
toyachle finger Tpl, VI 1100 is usually ﬂquznm] apieally, and alwavs
It 1= J,]hlra"”'a. marrvwer Lhan al the lovel of Uhe lowest large %plml‘mm
the posterior margin is straight and parallel to the anterior macgin.,
The apex of the fixed process of the clasper is slways more than twiee
as long as it is broad al the broadest poin. The acdeagal apodeme
is very stronely ho mm':l jusl anterior 1o ils junetire with the median
doraal lobe I’|Ji B AR AL MDLY, and the crochels (CHD)
are posteriorly "-;l[':?ll&';l dtl.gu[il,le!. The female differs beeause the
(ST -:n]mlﬂ,hs\ (pl. XV, 96) is narrower than in e ewmalpi and the
dorsal lobe of the seventh sternum (pl. XVT, 104) 1= narrow and often
rontnded.

Types. The male holotvpe and female <'|J]'-’!'l\.]'JI.‘ werr dalien J"mm
Fafain s ameeenae, Painted Desert, Coeonine Coundy, Ao, July 7,
1945, Four male and ten Temale paratypes were taken from =zouth-
central Colorade {Antonilo, Conejos Connly), and one male and live
female paratvpes were talen (eom San Joan Connty, Teh. The
holotype is in the collectionz of the 17750 National Muozenm.  Some
of the paradypes from Colorade and San Juan County are members
of the intermediate population.

Hosts and distribution.  As with the nominotypical form, ehip-
munks of the renis Figamias are the normal hosts, but o, amerienis
haz also been taken from Setwews, Tamdasciwres, Cynomops, Odellus,
andl occasionally mice.  This subspecies occurs over most of Arizona
south of the Colorade River, through mountainous New Mexico,
southwestern ah, and southwestern Colorado, with  oceasional
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specimens [rom north-central Colorado (fig. 43, 1 have seen one male
from Oeampo, Coshuila, Mexieo,

Monopsyllus cyrturus (Jordan)
(PL XTX, 112118, 12

Clerateplalivs comolpd ciprtarns Jovdan, 1929, Novitales Zoal, 25 34 pl. 1, fixg 14,

Murapantius canie'pd eyetwens, Tollison and Crood, 1942, T8, Natl Tnst. Hoslth
I3l 178: 849,

Veickapsgile (Trichopsulio) sunnglpd eyciuea, BEwing and Fox, 1943, 178 Depar.
Agr, Mise, Pub 500, g G0, Closta Lima and Flathaway, LO46, Tnst, (swnlda
Crewe Monog b 300,

Manopsuting sumolpd cyrturns, Hubbard, 1947, Floas West, North Amer., 12 2485
(paotin, most of records god fig, 125 sre of eu il ceneedied {Hathsehibdy)

Meanngsifns en e eweednd, Huhherd, DT, foe. i, fig 122 {ope, clist,

Monapailios comadpd cyeiuras, Huhbaed, P, Eok News G0: 258, fig, 1,

Monepsyllie ewmalpi charlosfonensis Mubbard, 1948, loe. eil G0 2354, fig. 1.
NEW BYNONYMY,

Diagnosis.— A member of the ewmalps wronp. M eprfucus s
distinguished in the male lvom other eumolpi-like specics, beeanse he
movable finger (pl. XIX, 112, 113, 116) is squared apically and the
areq above the neteh on the anterior mergin is roughly square and
never broader than high,  The linger is broadest from the notel
upward, and the area newr its artieulation with the fixed process Qs
always narrow and smoothly curved.  The distal arm of the ninl;
sternum (pl. XIX, 114 iz bent subapically at about a right, angle,
and the apex is narrowly rounded and anly slightly wapanded posiero-
ventrallv; this angle is rounded 2o that the apieal part 12 not notieeally
browder apically than subapicallv,  Tn the female the bursa, copulatriy
(pl. XTX, 118 is mueh as in ewmalpi. but it is larcer.  The venteal
anal lobe (pl. XIX, 122) always has a rieht angle posteroventrally
and bristles never ocenr on the ventral margin,  The seventh sternum
(pl. X1X, 117} has a lurge squared dorsal lobe and lacks a sinus below
the lobe,  In the ares where eyeturs oecurs, el pi alwavs has g
narrow rounded obe and is casily distingnished from e,

Description.—Head: Fye large and dark, Frontal row of five to
six mediumesized bristles,  Venleal head margin as in ewmolps (pl.
AV, 005 Male sceond antennal segment with apical briztles extend-
g three-fourths lengih of club,  Occiput with two rows of one and
two bristles each, other than posterior submarginal row,  Dorssl
margin of antennal groove lined with 18 to 20 small haire.  Thorax:
Pronotal comb of 18 to 19 heavy dark but pointed spines.  Legs:
Mesotarsal segments one and two of male with long slender bristles,
whicl reach bevond apex of following seement.

M eprliorvs-vamodps, hvbeid: 111, Clasper sl apex of ninth stersmimm, rsle
fMuhave County, Aris).

M. eyetiorns (lordant: 112 Clazper, made {Vavapai County, Ariz): 113, ihid,
efureestanensis holotvped; 114, distal arm of ninth steraum, mele (Valeneia
County, 3. Mex,); 115, aedongos (Ol ron Coannty, N, Mex: 116G, elisger anil
apex al ninth sternnm, male [(Valoneis Connty, N, Mex): 117, seventh
stertiin, female, variations; V18, barsa eopulatriz (Valeneia Clonnty); 122,
ventral anul lobe, Temale (Valeneia Countyl.

M. arieinz, n,ospos 110, Sevent sternumm, female, wartations, and bursa eopualidriz;
L2s, ventral ansl lobe, femals (allolvpe),

M. awalloigensis Hubbard: 120, Soventlh sternum, female, variations: 121, bursa
copulatrix {Idabe Counly, Tdsho).
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Male: Ventral anal lobe extending hall its dosal Length Bevond
dovsal anal lobe,  Movable linger of clasper (pl. XIX, 112, 113, 116)
siquared apically, part distad to noteh on anterior marein often figehiee
than broad, never broader than high ; this aven, broadest part of fingrer;
middle of three spiniforms on finger aeeurting af varving points along
margin; il may be median or nearer cither upper or lower spinilornms,
Kighth sternmm as in e, evmolpi (pl. XV, B81, exeept that there may he
as many as six long apical and subapical bristles,  Distal arm of nintl,
sternum {pl, XIX, 1140 with apical lobe with distal part bent al ap-
proximate right angles, this area ahout same widih thronghoui: apex
nurrowly rounded and only somewhat expanded ol ronnded apicoven-
il eorner; at subapical angle on posterior margin, margin may he
folded fns in pl. XIX, 116); apical lobe with row of small subrmarginal
bristles; median Tobe angulate, with several bristles, most dorsal ane
heavy, short, and enrved,  Aedeagus {pl. XIX, 1150 Armature of
nner Aube (E1T) divided into 1w tnbes, as i eurnlps, usually
heavy and long.  In the illustration the tube has been witlidrawn i
sermrilioned,  Crocliet (CR) with posterionr mursin selerotized andd
slightlv convex, nol extending far hevond apex of aedeagus; pee
(PEGE elongate,  Aecessory Interal lobe (AL, L3 small, not extendimg
mueh above level of apodeme and median dorsal lobe, Andeagal
apodenme with long apieal appendage.  Penis rods long but not coiled .

Female: Seventh-sternum marein (pl. X1X, 117) with well-devel-
oped dorsal lobe, which is squared, though anglés ey he ronnded and
somnetimes lower angle s aente. DBursa copulatriz (pl. XIX, 118
large, fong, and coiled,  Spermathees] ulga twice as long as broad,
sides parallel: hillo. narvow and shorter {han Bulga.  Ventral anal
lobe {pl. X1X, 122) posteriorly nearly square ; posteromarring] brisiles
heavy, dark, some bent apicallv, never DeeUITing on venlral marein
below posteroventral angle,

Twpes. —I'he svnivpe series of gpefaris consists of one male and fve
lemales colloeted off Meplitis 2., Paradise, [Cochise County], Ariz,,
Cetober 1913, O, C. Duftner colleetor.  The Lvpe series 15 in the eol-
lections of the British Museum INastural ITistory)

Hublard described ehariestonensis from the male holotvpe, lermale
allotype, and four male and one fernale paratvpes lrom Fufamias palm-
ert, hase of Charleston Peak in Kyle Canyon, Spring Mountains, 25
miles northwest of Las Vegas, Clark County, Nev., June 25, 1948
The male holotvpe is in the collections of the U.5, National Museumn.

The namoe ehariestonensis Hublbard s g synonvi ol eyetuens, anid
the slight differences in ihe movable finger of the holotype (pl, XITX,
L13) are consistent with individual varintion,  The prosition of 1he
micddle spiniform is nol constant in epefuews, and the leneth of the
narrow proximal part of the finger nest to the fixed process varies cor-
sidlerably in the males T have examined.

Hosts and distribution. All 20 speciinens of cpefeens available 1o
e were taken from specics of Ftamias.  As will be seen in ligrtire 5,
this species is confined 10 the meuntaineus nreas of southern Newvada,
Avizona, and weslern New Mexico,  Tts range probably extends into
Mexieo as well,

I have examined one male specimen, whieh appenrs 1o be a livhrid
of vuwmalpi and eyrtwrus (pl. XIX, 1115, This specimen s from Mo-
liave County, Arie. The movable fingeer is longer basally than is true
ol ewmolpi. (The finger is very differentdy shaped than in e, gmeri-
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O FaRK&CIS

W CUTRMIADIS .\ '
|- LYRTUNUS

i WELLAOWEHEIS
D= ORARIUG, o osp.

=7

Fiorns §.—Disteibation of M. feraoacds Javdan, A8, esxtomiodis Augnstson, A
eyrbavas Clavdan), M, walloeeensis Hubbard, and W, erarius, 0. 3.

craaies, which oeeurs m this nreal The ﬂ]]ic'.‘ll part of the itisial arm
of the ninth sternnm iz longer than is tvpical of cusiolpd, and thos the
distal arm is intermedinte between eyrfweus and swmalpi

Monopsyllus wallowensis Hubbard
(Pls, NTX, 120, 121: XN, 124, 123, 120)

Monopeyting cwmoipi cxaotpd, Hubbard, 19047, Flens West, Norih Amer,, p. 235,
figs, 122123 {parting, fgwee of bursa copuldrix and zame of reeords).
Wonopsyiins ewmetpl wafloeensis Hubhard, 19449, Bol. Nows 60; 253, fig, 1,

Diagnosis.—This member of the ewmelpi group is easily distin-
enighed in the male by the shape of the movable finger (pl. XX, 128),
which iz mueh broader apieally than elsewhere.  The apex is sguared,
and the part above the noteh on the anterior margin is broader than
Bigh,  The distal aeme ol the ninth sternum (pl XX, 124) iz bent ai
vight angles subapically, with the distal part broadest apleally.  The
female of wallowensis is immediately distinguished Trom that of other
mettbers of the eroup by the large, thick, curved, but not coiled bursa
copulatrix {(pl. XIX, 1200 and a large doesal lobe on the seventh-
stermum margin (pl. X1X, 12070,

Deseription.—Head: Kve large and dark.  Anterovenleal margin
as in eawmnlpt (pl, XV, 900, Frontal row of five 1o six bristles, Oeei-
put with two rows of one and two bristles each, other than posterior
submareging] row.  Bristles on second antennal seement of male ex-
tending three-lourths length of club. Thorax: Provotal comb of 18
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M.oowallmweneie Hobbard, Nea Pores County, Tdaho: 124, Distal wen of oindhb
stermum, male; P25 aedenmes; 125, elasper, male,

Moaraedns, noap halotype: 126, Diztal ar of pinthostermon, male; 127, aedeases;

125, claaper, male,
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to 19 heavy dark spines,  Legs: Mesotarsal segments one and two of
male with long slender bristles extending bevond apex of following
segment,

Mealer Ventral anal lobe extending half its dorsal Tength beyond
dorsal anal lobe. Movahle finger of clasper (pl. XX, 1200 squared
apically, part above neteh on anterior margin much broader than
rernainder of finger and thiz distal part broader than high: second of
three spiniforms on posterior margin nearest Upper spiniform in all
males examined {total of =ik, but this character iz probably not
reliable. Eighth sternum as o ewmedpi, Distal arm of ninth sternum
(pl. XX, 124} with distal part of apieal lobe bent al right angles Lo
remainder; this distal part broadest apically; posteroventral corner
produced and rounded; apieal lobe with row of small submarginal
bristles: median lobe not projecting at all, with several marginal
bristles, most dorsal of these thicl, short, wnud curved.  Aedeagus
(pl. XX, 125): Median dorsal lobe (M.DLL often angulate along
{[]ru-,qnl margin, Armature of mner tahe (A LT} simple, not heavy
and eragey,  Extension of mner tube (ELT.) long and very thick,
apparenthy not divided into two tubes as in eyriwrus and eumoldpl
Crochet (OB with selerotized  posterior margin evenly  eonvex;
peg (PEG) elongate.  Penis rods long but not coiled.  Aedeagal
apodeme with long apieal appendage.  Accessory lateral lobes not
vizsible in zpecimenz ot b,

Female: Ventrul anal lobe broadest posteriorly and posteroventeally
sharply angled; bristles on posterior margin heavy, dark, some
apically bent {see plo XTX, 123, srarius, 1o spl). Seventh-sternum
margin (pl. X1X, 1207 with large dorsal lobe, which iz usually squared ;
no =inus below lobe.  Bursa copulateix {pl. XIX, 1210 very large,
thick, and ridged; entire steneture convex,  Spermathecal bulga
iwice as long as broad, sides parallel; hilla narrow and shorter than
btlen,

Types.— The male halotrpe, female allotype, and o series of male
wnel female paralvpes were laken from Muteming a0 Dutelventeis
[Futeming amoenas olbiventris], Wallowa Take, Wallowa County,
(e, Julv 13, 1938, The holotvpe is in the colleetions of the U,
Mational Musenm,

Hosis and distribution.—The 13 spéeimens | have examined were
tnleen Trom futamics emoenws and B mindmus,  Apparently this
species 15 confined to areas within or near the Blue Mountains. The
sories of specimens T have zeen eame from Wallowa County, Chreg,,
and Wex Peree and Idaho Counties, Tdabo, (See lig 5.

Monopsyllus orarius, new species

(P, RO 11%, 125 XX, 126128

",,l'l:-h.i,q.lﬂ-‘?r-n','”_g ;-”,-r!”,l':”,-' cigrlisr s, TTublered, l'E]L?. Fleas West, North Amer., 1 234
iparting, saome of reeovds frem Josephine Connr, Oregd,

Diagnosis.—A member of the cumedpi group; closest to wallowensis.

The male is distinguished from that of other members of this group
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by a combination of the following characters: The second mesolarsal
segment does not have the lone slender bristles extending: Bevond the
apex of the following seement. The mavable finger (pl. XX, 128) is
squared apically; the apical part above the noteh on the anterior
margin is not broader than below this point, and 1he Posterior marsin
of the finger is angled below or at the insertion of the larre lowest
spinitorne. The distal arm of the ninth sterium (pl, XX, 1260 has
Lire clistal part of the apical lobe bent at right angles: thiz distal part
g narrow and the apex is produced into a sharp venteal poitt. The
armalure of the mner tube (pl. XX, 127, ATT) is simple, not thick
and eragerv. The female may be distinguished by the seventh sternum
(pl. XIX, 119, which lacks o dorsal lohe: b the bursa eopulatrix,
which is thick, ridged, and convex, intermediate in size and shage
between that of wallowensis and fornacis; and by the ventral anal
fobe (plo XTX, 1233, which is broadest posteriory and sharply angled
posteroventrally,

Deseription—Head: 15ve laree, (I holotvpe and other Epeciinens
the eolor cammot be seen, since the fleas have been overeleared |
Frontal row of five medium-sized bristles. Male with some nf apical
bristles on second antennal segment reaching three-fourths leneih of
club.  (Muany bristles are missing on these specimens, and all the Lo
bristles on the second antennal seoment of the hololvpe are gone,}
Creeipnt with lwo rows of one and two bristles each, other Lhan
posterior submarginal row,  Antennal groove lined dborsally with
about 200 small hairs.  Anteroventeal Lead margin as in R
(pl. XV, 000, Thorax: Pronotal comb of 18 dark heavy pointed
spines,  Legs: Mesotarsal seoment one of male with long slender
bristles extending beyend apex of following seement. Slender bristlos
of mesotarsal segment two not reaching apex of follewing seement.

Male: Ventral anal lobe extending half its dorsal lenget e bevord
dorsal anal lobe.  Movable finger (pl. XX, 128) souared apieslly
wred above nolel on anterior margin somewhat higher than broail,
no broader than aren below noteh: posterior marein steaighl, with
muddle spiniform nearer large lowest spiniform (his charmetor will
probably prove to be varinblel; margin angled just below or at level
of lowest spiniform. Apex of fixed process of clasper about twa times
05 long as broad measured Trom insertion of aeetabular bristles,
Eighth sternum as in e, eumolps {pl. XV 958). Distal arm of ninth
sternum (pl. XX 128} with distal pare of apical lobe bent at right
angles, this distal part narrow, apex proaduced into short veniral
point; row of medinme-sized marginal bristles on apical lobe plus
group on vendeal part of marging median lobe slightlv convex, with
several various-sized bristles, most dorsal ene iz thick, short, ol
curvidl, Adedeagus (pl. XX, 1273 Moedian dorsal lobe (ML T with
angulale dorsal margin,  Armature of inner tube (A1) thin, not
thick or erageyv,  Extension of inner tube (E1T) thick and lomg,
apparently not divided into two parallel tubes, Crochel VCOR D with
posterior sclevotized margin slighily sinuate; pee (PIGH clangante.
Avcessory lateral lobe (A L L apparently narrow somewhal ereseentic
strueture.  Aedeagal apodeme with short apical appendage.  Penis
rods neither particulavly long vor coiled.
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Female: Bevenih stormum (pl. XTX, 109) lneking dorzal ok
Bursa copulatris (pl. XIX, 119 thick, rideed, conves, not eoiled.
Spermathecal bulga twice as long as broad, sides parallel; hiIl1 HATTON
andd no lomger than bulza, YVeniral anal lobe fp{ X1X, 123) sharply
anglod pozteroventirally, widest ar this poine in sﬂl:yn]m s L=
marginal bristles thick, henvy, some apienlly bent, Anal stvlet of
lemale allotype and paratvpe Trom Josephine County, Ores,, with
extra subapieal bristles on anal stvler fother than uzaal one dorsal
wned one ventral subapiceal briziles),

Types—The male holotype, Temale ld]nl*pp and two male parn-
Pvpes woere Laken Trom Pufemdos foumsendi -"-':'\Irlil_lfl'.'._.!. Bolan Lale,
Josephine County, Cheeg, JJulv 18, 1030, O Hubsbard eolleetor.
Chie fernale paratvpe bears data as above, exce E]l itowas eollected on
July 17, 1959, Ooe female paracepe was taken rom che same host
but at Gosquet, Del Norte County, Calif.  The holotype, allotyvpe,
and paralypes are in the Breitish Museom (Naioaeal Historyv),

Hosts and distribution.  Tlus species probably novmally oceurs on
Fodorias downaend s, and possihle 10 = restricled Lo very small ares
of the Siskivon Mountaing, which are 1he eoastal meuntaing in this
area. Here Fatemeies approoches (he eoust most eloselv,

Monopsyllus eutamiadis Augusison
(PL XX, 133, 137, 140-149)

'-f-:uu,ux-'."'m ewtepiiadis Angnst=on, VL Swonle Calif, Acacl, Sei Bolo €00 141,
L2 Angneeson, IR loe et 1505

o4 Trichopayling eeifopeiadis, Costa Lima and Machaway, 1996, [nac,
Llliu Corne Muonog, b B05.

e epelaninedn, Thabbard, V4T, Fleas Weat, Novth, Amee, po 21038, iz 125,
il sl Johnson, 1932, Amer, Mus, Novitates 1302: 18, 25, hes, 24, 32
042 46, 48, 52,

Diagnosis.—A member of the ewsmodpd gronp, T the male the
movable finger is nareow, and the apex is strongly slanted and extends
only slightly above the long apically expanded fixed process of the
clasper {pl. XXT, 1433, The lowest spiniform on the posterior margin
ol the finger b= nserted above the level of the acetabolar bristles on
Lhe Tixed process. The posterior marrin ol the erochers (pl XNT,
133, CRO s slightiv sinuate. The distal arm of the nminth sternum
(pl XXT, 1420 12 narrowed and bent posteriad apically. o the female
Lhe bursa copulatrix (pl. XXT, 140, B.C) is short, only slightly eneved,
and rather broad,  The seventh sternome (plo XXT, 15877 has o long
acute or sharply rounded upper lobe surmounting a deep rowded
slnns.

Deseription.—Head: Foae lavoe avdd darle, Inomale, frontal row of
Uhiree o four large bristles plis two to threee staller ones above: in
fermale, three (o Tour medinmesized bristles, OQeciput with two rows
of one and two bristles each, other than submarrinal posterior row;
dorzal marein of antenmal ;_'r-::cnu lined] weith .L]mul 15 to 20 =mall
ristles. Thorax: Pronotal comb of 18 1o 20 stoul pointed spines.
Legs: Male with loog slender bristles on posterior marvein of mesotarsal
segmnents onge and twos in each segiment Lhese bristles extend beyond
apex of following seoment,
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Male: Voentral anal lobe much longer than dorsal anal lobe {as in
pl. XX1, 136, forracis).  Kighth sternum (pl, XX, 1440 with subapi-
cal plume on either zide, each plume hifurcate near base; Lwo large
apical bristles plus several small bristles along entice veniral marein.
Fixed process of clasper (pl. XX1, 143) three times as long as hroad,
expanded apicallv.  Movable finger narrow throughout its length,
extending only slightly bevond process; anteroapical angle acute;
pozterior margin rapidly slantng ventrally Trom this anede o liest
short blunt spiniform; theee spinilomns cquidistantd, upper two half
ezt of lowermosl; lowermost sel above level of acetabular bristles
on process; posterior margin of finger not angled in this avea,  Distal
arm of ninth sternum (pl. XXT, 142) with corved narrowed apex;
vow of small bristles submargioally oo apieal lobe, bristles growing
Lirger as row procesds basad ;) median Tobe only somewhat conves,
with sevoral slender marginal bristles,  Adedeagus {pl. XX, 133):
Aceessory lateral lobe (AL present, very narrow, entirely lateral
to apodeme and acdeasal end echamber. Angle af junctare ol end
chamber and apodeme broad, apodeme nel sirongly bumped o Lhis
area.  Bxtension of moer tube (151770 long, not heavily selerotized,
Crochets (CH long and thin, posterior margins slightly zinuate and
well selerotized; pex (PEG) long, narrowly trlanzulate. Penis rods
not cotled.

Female: Venlral anal lobe (pl. XAT, 141} hroadest posteriorly,
posteroventral angle marked; bristles on posterior margin slightly bent
down apically, five to six amaller lateral bristles,  Seventh sternum
ipl, XL 137, 1400 with Tong noerowly rounded doesa] Tobe surmonnt-
ing deep rounded sinos, Bursa copulatrix (pl. XXT, 140, B.O)
ritther  short,  with posterior margin eonvex, only  this margin
selerotized. Spermatheea (3P with bulza twice as lomg az broad,
sides parallel, hilla sherter and about half as wide as bulga (in illus-
tration hills is foreshortened s,

Types.—The lemale hololvpe, male allotvpe, and two Temale para-
Lvpes were Laken Trom fadardes guodeiediotus tnyoensie Morviam,
Cascade Valley, Fresno County, Calif., August 27, 1941, Rutherford
and Augustzon eollectors. One Temale paralype wos talken from the
anme host, Mammoth Lakes, Mono County, Calif, July 22, 1941,
Avgmsi=on collecior. The holotvpe = in the collections of the Los
Angeles County Musowm.

M, fornoeds Jovdan: 130, Madified segmonts, female Cholotype; 131, ventral anal
labe, female (haletvpel; 132, aedeagns Gallodvped s 154 seventh stermam,
female, variations {Meonterey Coonty, Calif); 135, oistal arm of ninth
aternum, male (allotyped; 136, dorsal and ventral anal labes, male Gllotypel;
138, cighth aterowm, male Callotyped ;s L3N, clasper, male Gulloty ped,

M. entodadis Aungnatsan: 133, Acdengus [Fresno County, Califa: 137, seventh
sternum, Temale, varistions [(Fresno County an lef; Dragalns County, New,,
o righit): LAD, zeventh sternam, spermathecs, sod bursa copalatrix (Fresno
County? s LE ventbeal aal Tobe, Ceomale {Presne Couniyd; 192 distal arm of
aindh sternuny, male (Fresno Countyr s LR elasper, made (Frosoe County?;
L, vightl =ternnn, male (Fresno Countyl,
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Hosts and distribution.—Of the 15 specimens available to me for
study, 8 were laken from Futamias and 6 lvom Taminsciuras. The
range of eufamindiy is probahly the central Sierra Nevada Mountains
(lig. &), and it appears to replace fornacis in this area. However,
Jornaeis oceurs with ewfamdadis in Madera Counly,

Monopsyllus fornacis Jordan
(PLOXXT, 130-192, 134-136, 158, 149%

Muwapspllos Jornaeis Jordan, 1937, Novitaies Yool 00 265 figr. 458,  Jellizon,
LoULE Tl Tealth Rpls, §5: 000, fig 20 Jellison and Ciood, 1442, 17.5.
closts Hesade b Hal, 175
T.".'.r'n'-l|.l;|!l.-=_-.'."!'rr [':.'".-'."rnl.'r_;_;-:-.u--' )
Mize, b, SO0, ¢
Chrug Monog. L 305,
Mesapsglins forsacts, allaord, 1947, Fleas Wesl, North Aner. e 2R B
Trautr and Johnzon, 1952, Amer. 3os Xovitates 1508 I8, 258, fip-
AR AT AL Augustsan, 955, South, Calif Aeadd, Seil Bl 54 20, Lins
ancl Dovis, 198G, Calilf, Univ, Paba, Boal. 54: 314,

(3 Ewing wnd Fox, 1943, & Dopt, Agr.
o Costa Liroo sl Wathaway, 196, Tust, Oswalda

- 124,

B

Diagnosis. A member of the sumalpi sroup. Ty the male the fixed
process of the clasper is about 14 times as long as broad and the same
widih thronghout,  The movable finger is narrow and extends ol
slightly above Lthe proeess, the apex is strongly slanted . and the lower
of the three spiniforms on the posterior marein iz inserted well below
the level of the msertion of the acetabulac bristles on uhe [rrcrsess,
The posterior outline of the crochels (pl, XXI1. 132, CILY i slightly
eonvex, nol at all sinuate. The distal arm of the nintl sternm il
NN 1350 55 naerowly rounded apically, with the subapical posteroe
margin eut or ereased, so that the margin above and below this poinl
overlaps slightly: the apieal lobe has onlv a few small latera) brisiles
plus a group of several small bristles st its ventral el s Ui miedian
lobe s not praduced posteriony and has several medinme-sized and
small bristles, Tnothe Temale the seventh-stornum ereneein (pl. XX,
130, 1347 lacks u sinus, but it has a rather pronouneed lorsal pro-
jeetien. The bursa eopulatreix (pl. XX, 130, B.0)) s relatively long
and broad, with a shghtly sinuate or angled selerotized dorsal [ os-
Lerior) marsin,

Description.—Head: ve laree and dark. Frontal row of threes Lo
four rather large bristles plus two to three staller bristlos above these.
Oeeipul with two rows of one and two hrisiles cach. olher 1han
posterior sulimarginal row. Dorsal margin of anlennal eroove Hiedd
with about 20 small bristles in male, 15 i female. Thoraxe Proneoial
cotub of 18 to 19 heavy apically pointed spines. Legs: Male mesolarsal
seoments one and two with long slender bristles on posterior rmarsin,
bristles of each reaching bevond apes of suceecding seeriend,

Matle: Ventral anal lobe much longer than dorsal anal lobe ipl. XX,
136).  Kighth sternum (pl, XX, 1380 rather broad, with apical
plumes that are inzered on i her side of apexs and each bilureale:
with two long apical bristles plus three o four vory =mall bristles
near apex on posterior marging remainder of marein with pockets
probably vepresenting bristle bases of once-present hristles.  Fixed
process of clusper (pl. XX, 1303 abonl twice as long as broad. not
expanded apically; movable finger extending only short distance
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above fived process: with acutely slanted apes, posterior marsin
with theee bBlont spinilorme equidistant: dorsal two spiniforms Toss
Cheny bl f Tength of Tower, which is inserted well below level of nsertion
of acetabular breistles on Oxed process. Thistal arm of siosth sternom
(pl. XT38 apieally narvowly ronnded, subapeal erease or hrealk
in posterior margin, which causes marging above wd below this
peint to everlap slighilyv: apical lobe with only minwte lateral bristles,
exeepl ventrally where there are several small bristles grouped to-
worther: medion lobe not expanded posteriorly, with mareinal row
of several small bristles, dedeagoes (pl X0, 1320 Aceessory lateral
lobe apparently missing, althoued Interal (anere called Danking sclerite
[l'ﬂl.. "*J My ."|{'1II.-'|1|.1.' b qu:rm-ln;_-rms Lo dizplaeed RSO Laderal
lobe. Txtension of inner tube (K700 short and narrow,  Anele at
Juneture of aedeazal apodeme and acdeagal end  ehamber acute;
apoderne strongly horoped o this aven. Crochet (O Long ansd
narrow, posterior margin slichily conves; per (PEG) long, browdly
trinneulaie,

Female (pl, X1 1500 Veniral anal lobe {pl. XX1, 1300 ool
broadest posteriorly, pozteroventeal angle definiie, posteromarginal
bristles shighily beonw apieallv: Taveral  soelace with several  simall
Lristles (notalbwavs as many as shown i illusteation). Seventh stermnm
(pl. XXI1, 15340 lacking sinuz, but with small sharply rounded 1o
aeute projection dorsallv. Bursa copulatviv (B0 velatively large
and browd, dorsal (posterior) maren angalate or slizhily sinuaie and
more heavily selerotized.  Spermatheen (817 with hulea twice as
long as broad, sides parallel; hilla narrower and shorter than baelera.

Trpes. Jordan deseribed (s species [rom two lemales taken from
Seiwes grisens, Sevenoaks, [San Bernardinoe County], Calil,, May 1936,
G ML Kaohls collector. The holotvpe is oat the Hocky Mountain
Laboratory, Hamllon, Mont, Jellizon (09400 baszed his deseviption
of the male allotvpe on material collectod Trom Mufemios mereinmi,
Hastinegs Natural History Reservation, Monterey Counly, Calif.

Mosts and distribution.-—Apparently ehipmunks serve as natural
linsts o foraaeis, although the holotape was taken {from the western
wraxn squirrel (Sedwews geiseusd . ALL 25 specimens zeen by me woere
taken from Fafemics species, Linsdale and Davis (19560 reparted g
fow specimens of Lhis species from Neafoma and Peromgseus from the
[astings Rescevation, bt these radents ave undoubiedly only rarely
mifested amd ave oot important hosts to fornecie. Mosi of therr
apeciens were talen from Madiedos.

The geoeraphical range of fornaeis probably extends from the 2omith-
ceatral Sierra Nevada Mountains, along the Tehachapi eangre, to
the H:-n‘-ll.}l motntaing south of San Francizeo Bay, and southeast to
the San Beroarding Mountains {fie. 53,

Monepsyllus polumus Traub and Johnson
(PL XXIT, L45-131)

].I'rJ.h!-'.?]'Hnj.l"".'a patwmws Traud and Joebinsan, 1952, Amer, Mos Novitutles [5495: |7,
fars, 2123, 25, 27, B9, 33-445, 40, 44
Diagnosis, A nwanber of the comolpd group, The male may be
distinguizhed from that of all speeies but oraeius, 1o sp, beeause on
mesodarsal segiment two it lacks long slender bristles, which reach



ﬁ‘z TECHXNICAL: BULLETIN 1227, 17.5, DETT. O AGKICULTURE

bevand the apex of the following segment; segment one of the mesolar-
sus s one bristle reaching alout to the apex of segment two. A4,
pofumas may be distinguished from seardns, oo sp, beeause the apical
part of the distal aem of the ninth steenum is not bent at a right angle
to the remainder of this segment. To the Temale, polumas closely
reseibles fornecis and withoul comparative maderial noghil easily
be mistaken for forpacis,  The seventh sternum lacks a lobe or sinus
amdd the margin is somewhal sinuate: some specimens of Jornaeis
are simular, The burss eopulsirix iz mueh smaller than that of
Sernaers and the heizhe of the combined boarsn plus s doct i3 notl more
than the length of the spermathecal bulga, whereas o forpaeiz the
height of the bursa plus itz duet is muel more than the Tength of the
bulea.

Deseription—Head: Tove laree and davk,  Frootal row of five
medinm=sized  bristles.  Auteroventral head muarsin as o cumolpt
pl. XV, 000, Cheeiput with four rather than three medinme-sized
bristles, other than posterior sulmmarginal row: these bristles arranged
Lide ] {from anterier to posterior), Thoerax: Pronotal comb of 17 {070
or 15 {2} heavy spines. Legs: Muale with one of slender bristles an
mesobgrsal sogmend one about resching apex of seeond seamoent, but
second seement lacking long slender bristles.

Male: Ventral anal Iobe, measured along its dorsal marein, extend-
ing hall its length bevowd dorsal anal lebe (pl XX1T, 1493, AMovable
finger (pl. XXT1, 145) squared apically, though apex is slichtly conves
posterior margin sharply angled ot level of lowest large spiniform;
lingrer broadest at this point. Apex of fixed process of clasper three
times as long as broad at narrowest point.  Fiehth sternum {pl, XX,
1470 broadencd subapically: with two laree bilureste subapiceal plumes
(i the orrinal deseription this plume was said (o have three prongs,
bt the third prong scen is actually on the plume of the other side of
the apexd; four large apieal and subapical bristles on posterior (ven-
Lealy margin plus several smaller marginal bristles proximal 1o these,
Distal wrm of ninth sternum (pl, XXI1, 146) apieally rounded ; apex
nob narrowed or with posterior (ventral) subapieal projeclion; apieal
Tobe with marginal row of small Twistles plus group of bristles postere-
ventrally; median Iobe rounded, with zeveral various-sized bristles,
dedeagus (pl. XX11, 145): Modiun dorsal lobe (M1 evenly
convex.  Armature of ioner tube not browd or especially cragey.
Extension of inner tube (BLTD not very long, sclerolized on one
margin.  Band of inner tube (BLTD well developaed, unlike other
gpecies, Urochel (CIR small, naerow, with large clongate peg
(PIEG). Avea of juncture of acdewgs] apodeme with median dorsal
lobe broadlby coneave,  Penis rods short, nol extending much bevond
apex of apodeme,  Aedeagal  apodeme  with very  shorl  apieal
appendame,

Female: Seventh stermon (pl. XXIT, 131, 750 with vendral Baldf
of posterior marein only sinuate, laeking marked lobe or sinus.
Spermatieca (5P.) with bulga twice as long as broad, sides parallel;
hilla shorter and narcower than bulga.  Bursa copulatrix (B.C.)
small, ridged, convex, and duetus bursae very short; height of entire
slruciure nol more than length of spermathecal bulsn, Ventral anal
lobe {pl. KXTL, 1500 not sharply angled posteroventrally; bristles on
posterior margin heavy, dark, and somuewhat hent apieally.

Types. The female holodype was taken from a “seiurid,” San Juan,
8 miles west of El Balto, Durango, Mexico, July 8, 1951, B, 5, Davis
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M, polumus Tranb and Jolhnzon, male holotype, female allotepe: 145, Clasgper,
female; 151, specmatbecn, arsa copulateix, woed =eventh sternmm, female.

male; LHE, distal arme of sinth sternoem, msle; D47, cighti steronn, moale:
sl ancl wenteal anal Labes, male: Lol ventral aoal 1ok,

LA, sedengys: L)L does
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collector.  The female allotvpe is from the sume locality bt was
colleeted from Foutamios sp., July 3, 1951, The holotvpe iz in the
collectionz of the American Museum of Natural History.

Hosts and distribution.—Since this species is known only from the
types and beeanse the host data are not complete, no statement ecan
be made about the hosts or possible disteibution,
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LIST OF ABBREVIATIONS!

AATR, Acdeagal apocdemal rod,

ALL AL Avcbeagnl wpodeme,

AL, Armaduee of inoer fube of aedings,

Al Apiead lobe of distal arm of ninch slernum, male,

AT, .'I'L'Z"i!‘."ﬁ-'CDt'_‘.' Lteeral [abe of :||;|;|_r-ii_}_-|"||-:._

Al A Apical appendage of nedeasal spodene,

13 Bras copulatrix,

|55 B Bavel of inner tule of aedengus,

137 Bulgs of spermathecn (sl or body),

I Crachet of asdeggns,

0L, Crescent selerite of sedeagis,

[ AT, Dloranl wial Lo,

[3. 13 [Meetigs By

IR, [rovean] intronural rad of endephalhes (edengns],

I3, =, Dioesnd selirite of apocomal stoa Criodlengr st

1T Membrunous or semimembies pous extonsion of inner tabe af sarliners,

I", Alavable finger (ar process) of celasyer.

BT.. 3. Flanking selevite of aedeagns tprabishbly Ui sanwe as 1he aeeessory
teral lohe)

11T, [Tilla of spermatieen (aill,

T.1. Larterul Tobw af acdlenmns,

T8 selevite of apodemal stroat Gaedeass),

T.58T Lateral selevatization of fnner tube of acdeags,

MLoT L Medion dorsal lobne of aedewsis,

ML Median lohe of distal artn of ninth Atermmen, male.

MoE Hubnnecdizn mesal lobe of apademal =i (aedeapgns,

1, Tmovable prosess of clusper,

I"EiQ; Fiog of erochet Crer oo

A Penis rods of wedeagus,

TE. Praxinal spur of aedeagal apodonme.

BT Selerotised inner tube of arclegpis,

BE Epermathoe.

VoALL. Yintral pnal Lo,

b o Vindeal Intraneural rod of endaplalins (aecloamas),

. Feventh sternum, Temede,

Ve terminalogy of the aedengis proposec Ty Troub (LA i used in
RITRITS BT ES
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