A NEW SPECIEE OF POLYGENIS JORDAN FROM FLORIDA, WITH
REMARES ON ITS HOST RELATIONSHIPS AND ZOOGEOGEAPHIC
BIGNIFICANCE

(BIFMONATTERA : RECPALOPSYLLIDAE}

Fuvrnis T. Jouwssw! and James N, Lavwr?

Polygenis Jordan s & group of Neotropical origin, Although the
majority of ils species ocenr in Bouth and Central America, several
are found in Mexieo and one species, Polygents guwyni (O Fox), ex-
tends inte the southern United States where it is typically found on
the cotion rat, Sdgmadon Tispidica,

Recent collectiong of eetoparasites in the eourse of eeological studies
on small mammals in Florida® have revealed the presenee of a new
species of Polygends, Perhaps even more surprising than the oceur-
retee ol this undeseribed form at the periphery ol the geographical
distribution of the genus is the faet that it has been found only on
the Florida deer monse, Peromysens fovidonns, a speeies of the wide-
ranging genus Perpmysens, that s endemic to Flovida, The new
species belongs to a group which contains P, geepnd bal i appears no
more closelv related to grwegsd than to cerfain South American species
particularly . oceidentalas (Cunha).

In addition to diagnoesing, deseribing, and illustrating the new flea,
this paper considers Lhe factors invelved in its narrow host speeifi-
city and the possible zoopeorraphie significance of its oecurrence
o Peremiyscis foridanus,

Falygeniz floridanus Johwaon amd Lavne, new apecios

Type date—Male holotype from Peromyscus fovidaenws, 10 miles
wesl of Galnesville, Alachna County, Florida, 13 January 1953, J. M.
Lazvne, collector, JNL Mammal No, 3147, deposited in the eolleetions
of the U. & National Musenm, iype Noo 65669, Female allotype as
holotype exeept 31 July 1957, JNL Mammal No. 28583, Paratypes,
all from P, floridanwes, nclude 122 males and 131 females from
Alachua County and 58 males and 59 Females From 1lghlands, (Hl-
christ, Levy and 8t. Johns Counties, Florida, all eslleeted by J. N,
Liayne in 1957 and 1955,

Paratypes have been deposited in the colleetions of the Tlniversity
of Worida, the U, 3. Naticnal Museum, the British Musenm {Natural
History) at Tring, the Chicago Natural History Musenm, the Cana-
dian National Colleelion, Ottawa, and in the eollections of the anthors,

IGorgas Memorial Laboratoery, Panama, B de Panama.
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iagwosis—F. flovidaivs, vooap., like all known Polyaenis exeept Hfws (T, anid
L.} has 3 rows of bristles on the poslantennal aren of the head, [ belongs to
that group of Peligents which Tave 6 dorsal notehes eontaining lavge bristles on
the metatibia and with only 2 large bristles in the penultimate noteh. It 35 a
trpical member of Polygenis in that the male aedeagius has (he selerotized inner
tobe reflectod venteally, snd the female spermatheen has the hilla {tail) sharply
defined from the bulga (hody or hend) and the bulgs dees not have the eriboei-
form grep clongute. Movidonns, nooap, iz most likely to be confused with
garyni (0L Foxd, the only other species of Pelygenis known Lo oceur in the same
ares with it, ot may be sepseated by the following charaeters: In life, floridanies,
B, 8], 3y paler in color. Male floridenus has the distal arm of the ninth sternum
(fig. 107 ablinuely trumeate apieally, with small bristles slong ite cnlire ventral
(posterior) margin aml apex, amd has o group of 3 {rarely 2 or &3 much longer
hristles ol the posteroventral apieal avgle, rather than being sharply  rounided
apically nnd laeking the large bristlos as in gy Cfig. 83 The movalle finger
of the elasper (fig. 9}, is broadest subspieally so that the anterior and posterige
marging ave not parallel as in gewni (g, 7). Female fovidesis is similar Lo
g except in details of the clagtotaxy, In foridesas femalea the seventh
stornum (fg. 43 hears the usual vertieal row of large bristles, and anterior to
Whis row, an irregulariy-spaced row of emeller bristles, some of whicl extend to
the lower level of the sensilinom, rather than hawing only the one row of large
bristles. The eighth tergum also bas a vow of smaller bristles auterior to the
vertieal wiedian row eather than a patel of small bristles anlerior to he median
row gmd all well helow the level of the veotral anal Johe, As well, sterna 4 g G
of flevidanus females cach have from L to & small bristles snterior to the main
row, rather than lacking sueh bristles or without small beistles on onel of tliese
sterna.

Lregrriplion— Ialm e, wieale, Head (g, 10: Exe large and dark, TPreceular
row of 3 (3411 large bristles; fromtal row of 3 (463 smallor bristles spd 9
large postocular Lristles. Genal lebe shors, acote apieally. Postantennal region
with % vows of bristles, Labial palpt ot extending to apex of coxae, Thorax:
Prostevwoseme (fig. 1) nol projecting noticeally between coxae, Legs: ifth
tarsal segment of first leg normal, elaws of equal size and this segment more
than Lwice as long as hroad, Hind tibia {fig. 6] with 0 dorsal notches eon-
taining bristles as follows {base to ppexi: 20-2-3-23, Abdemen: Taswl al-
dominal slevnum with 5 Lo 8 small bristles laterally on cach side {always less
than 10). Sterna 3 to 7 owith 2 few seatbered small bristles anterior to normsal
rowe of large brigtles. Typieal tevgom with 2 rows of brizstles, first of 10 to 14
small, pale bristles on vaeh sided seeond of 8 to 12 larger bristles separated Ly
intercalary hairs, Modified segments {fg. 27: Fighth tergnm with 7 to 10 small
bristles om coach side above spiracle: 1 smpll Lrdatle and 1 to @ [avge ones
helow or at level of spiracle. Fixed process of elasper (P and fig, B) with
moteh on pesterior margin nesr apex; large secefabular bristle st middie of
level of insertion of movable proeess. Movable process or finger of clasper
(F.and g %) with anterior maregin almost straight to level of sulupdesl toolh;
rounded apieally; posterior margin convex 2o Lhat finger is broadest subapical-

arintions 0 pavatypes miven in parenileses,
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Polpgents foridenus, n, sp: Fig, 1, head, holotype; fig, 2, modified segments,
holotype; fig, 3, spermatheen, allotype:; fig. 4, modified sepments, allotvpe; fig. 5,
acdeagal codehamber, paratype from Alachua County. Figures 2 and 4 are not
drawn to the spme zenle.
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Iv. Hiphth sternum (83), deeply divided wventrally zo that the distance from
this division to the posterier apex s greater than the distance from the
division anteriorly to the row of large bristles, Dstal arm of ninth sternum
(DA O and dg. 10) broad, zides parallel, entire structure slightly eurved
apward towsrd apex which iz obliguely trunceste; ventral {posterior) margin
and apex with rew of small bristles which Inercase in density as they progross
apically: zome of small bristfes on apex mesal and direeted slightly down-
wurd; apex with 3 (rarely 2 or 43 much lgrger Dristles ot ventroapiceal angle.
Apdeaguz (fig. 501 Apodeme hroad, rounded anteriorly: apodemal and penis
roids not mueh longer than apodeme. Apodemal strut (AR not greatly Nared
anteriorly, of normal Polygenis type. Basal parck of inner tube (LT.-BY shorier
than straighl portion of apienl part {LT-AT; apieal part veflested ventrally inta
unevenly aoiled spiral, Sidepicec (8.1, short, subtriangolar, with ohtuse angle
romnded, farther apiead fhan wsual in the gemus, Distolateral labes (DL
geuminate aplcally. Crochet indistimet, Lateral lobes (1000 apically rounded.
Pluted membranse (FLALY not eonzplenouzly Jarge,

Allatype, femaole. Head, thoraXx and 1egs ay in male excopt for usual sexusl
differences, Abdomen: Basal aldominal sternum, eash side, with fower th
15 small bristles on Iatersl sueface. Sterna 3 to 6 each with at least 1 small
bristle anterior to vertical row of large hristles on at least one side, nzonally
with 2 to 4 small hristles in this p-:mlt,itm. '_T:.Fpi-:-ul tergnm, each gide, with

11

-

anterior row of T o 12 pale medivm-sized bristles and posterior row of U o 11
large dack bristles seperated by small interealary hairs, Modified segments
[fige, 47: FPosterior margin of seventh sternum (730 more or less evenly
romeded; seventh sternom with aaterior row  of small, unevenly spaced
bristlea and posterine row of large hristles; posterior row extonding about fo
level of ventral anal lobe, Eighth tergum {870 each side with one mesal
snbgpical, one laleral sobapical, and two medio-dateral rows of bhrisiles; more
posterine of two medio-latersl rows with large dark brisiles extending from
venter Lo dorsum;) anterior medio-lateral vrow with amall, pale bristles, in some
gpecimens this row complete from venter to dorsnm, in other gpecimens fower
part of this row an wneven pateh of 5 to 6 bristles followed dovsally ba
a apace and then a morve even upper row, Albove spiracle on eighth tergam,
O to % large swd small bristles. Ventral anal lobe (VAL obliguely Lruneste
apenlly, apieal bristles long. Anal strlet (A B of wariable length, typieally
one danid one-lall Lo bwo times as long sa broad, hearing one long apienl bristle
amd one minutl hair on ventral margin,d Spermathecs (2P and fir. 2 with
hilla sharply separated from bulis, about az long a3 bolga and less ghan half
as brogd; halga vsually net dackly pigmented, dovsally vounded, eribreiform
Aren not prurhu'-:!r'l intog snont,

Length.—Male holotype: 1.7 mon; Eemale allotype: 2.1 nmm,

Polygenis fdorideses, v, tpo Pl 6, hind tibia, holotype; fp. 9, elasper, holo-
ype: fig. 10, distal arm of nioth steemum, holotype. . gwgei (O, Foxd: Fig, 7,
clasper, male from DNdelphis, Arkansas; fig, 8, distal arm of ninth sternum, male
from THeelphie, Arkansaz, Figares 7 to 10 are all drown to the same seale
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Hosr RELATIONSHIFS oF POLYGENIS FLORIDANTS, N. &P, AND P. GWTNI

I servics of 158 Feromysens foridanus Trom which all fleas were
recoversd and determined, Polygents fovidanes, 0. sp., ocenrred on
160 (94.9% 0 of the specimens and was the only flea present in 185
cazes, Dolygends gwyni ocenrred on 16 (10019 of the mice, Cienoph-
Halmns pecudagyrles on 8 (5175 ), and Heplepsyllus affivds on 1
(0G50, The relative abundanee of these fleas in the total ecollection
ol 363 specimens was as follows: P foridesas, n, sp, 92.3% (337)
Pogpeymi, 5.2% (190, O psewdagirfes, 229 (8); and H. afing,
0.3% (1).

These data show that FPolygesdiz flovidanus, no sp, iz the typieal
and only commoen ea occorringe on Peremysons flovidosns, Laree
mmbers of fleas have been collected Tron a viriely of siall mammals
in Peronigscis foridans habitats as well as from other habitaltypes,
vt no ather hosts have thus far been recorded for this flea. Although
it 12 probable that its host restrietion is not absolute and that farther
colleeting may prodose &l least an oceasional record on other mam-
mals, there seems fo be no question that this flea is indeed navvowly
hiost speeifie and that Peremgscws foridanus s the true host, The fact
that the biology of the latter hag begun to be studied only during the
past Lfew years explaine why Polygeniz fovidanws, noosp., bas eseaped
notice until so recently,

Tn eomtrast to its low incidence on the Florida deer monse, Poly-
gerty gwyat 1s the most common flea encountered on other small ro-
dents in Florida. To these stadies it bas been the only flea recorded
from the cotton rat, rviee vat {Cvyzomays palusiris), harvest moose
(Leithrodantemys hionalis), cotton monse ([ Peronigscies gossipinis),
and oldfield monse { Peromyscus polionetus), [f ocours with orestest
frequency and abundanes on the cotton rat, which iz probably the true
host, Althongh taken faivly rvegalarly on the viee rat, it has been
recorded only ravely from the harvest mouse, eotton mouse, and old-
field monse. Haeh of tlhese hosts frequently oecurs in association with
cotion rats,

The relatively few ocenrrenees of Polygonis guwyni on Peromyscus
foridanus have hoen o habitatls 1n which cotlon rats were particularly
abundant and probably ean be olassed as accidental transfers, In 9
of the 16 instaness of P gwynd being found on Peromyseis floridans,
Polygends floridenus, noosp., was also present. That guwyne has been
the speeies involved In these fransfers is nol unespected, Lor the vari-
ety of hosts known for the former together with ils more extensive
peographie distribution wonld appear to indieate & brosder conviron-
menial tolerance than that of foridases, n, sp,

FUHWEEOGRATFH IO CoNSIDERATIONS

Perampzcus foridiones 15 a distinetive species of the wide-rangzing
and varied genus Peremysons whose present Dmited range is sugees.
tive of a relic form. This speetes has alse heen vecorded from the
Pleistocene in Florida (Sherman, 1952, The current elassifieation ol
Feromyeens, essentially that of Osgood (19097, recognizes several sub-
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genera and a nwmber of specles proups and includes Peromyscus
floridanus as the sole representative of the subgenus Poedomys.
Although the interrelationships of the various subgenera and speeies
sroups of this large and eomplex genus are still mueh in doabi, & res
cent study by Hooper (1958) indieates that on the basis ol penial
struclure . floridenas most closely resembles ff fophurus and lep-
tiries from southern Mexiee and Guatemala. The disjunet distribu-
tional pattern of P, floridanus and the species with which it presently
appears to lave its elosest affinities may be interpreted in lerms of
Pleistocene events. Presumably a once eontinnonsly distributed,
warmth-adapied, coastal plain form of Peromysens was foreed into
separate refuges in Florida and southern Mexieo or Clentral America
during #lacial advances, the isolated elements of the orizinal popula-
tion subsequently undergeing evolutionary divergence in the widely
separaled eastern and western conters. Blair (19387 diseusses a num-
ber of oller cases of cast-wesl diseontinnities in the distributional
patterns of related taxa of varieus mammals, amphibians, and repriles
which appear to reflect a similar Pleistocene history. Further exam-
ples could be vited from among birds, arthropeds, and plants,

Compared with other known species of Poliygeids, P, flovidanis,
1. sp., shows great morphological similarity to P secidentalis [Cun-
hal, & South American speeies. Thus, the distributional patiern
of Polygenis foridanws, n, sp., and a very closely related speeies
parallels in a striking way that of Peremysens foridonis and its
putative allies. The intimate association of the flea and mouse adids
fnrther support to the zoogeographic inference based on the mor-
phological evidence of the infragenerie relationships of parasite and
host considered separately, The logical explanation of this particular
host-Aea relationship seems to be that the ancestral Peramyscus stock
was infested with a species of Palygenis whose ringe was fracmented
along with its host’s during the Pleistorene, Tn the case of at least the
eastorn segment of the Peromyscus popnlation the association of the
Hen with its orizinal host persisted, and both have probably diverged
from their respeclive aneestral species,

Foacrors Taveiven 1 ras Hoar Bppoiricrry oF POLYGENTE PLORIDANUE, N, 5P,

The marked restriclion of Polygenis foridanus, n. sp., 1o Peromys-
gits Joridanns requires isolating mechanisms which not anly prevent
eompletion of the life cvele in association with other small rodent
species ocenrring in the same habitats but also bar cross-host ex-
changes of adult fleas. Purthermore, the hypothesis that the present
mouse-llea relationship is one that originated during or before Pleis-
torene times presumes that sueh isolating mechanisms have been
functioning throughout the history of the association.

(1 the basiz of present evidenee, the observed host specificity of
Polygends flovidanus. n, sp., appears to be the reanlt of an interaction
between several Factors involving the ecology and habits of both host
and parasite. Peromysens feridanuns i typically a burrow dweller,
It tfrequently uses the deep tunnels of the gopher turtle (GFopherus
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pelyphemus) and may also inhabit the extensive undersronnd burrow
systems of the pocket gopher (Geomiys pinetis io These burrows ap-
parently provide a distinetive mierohabitat in the senerally  dey
environments inhabited by the animals. It iz of interest to nole that
both ihe gopher turtle and poekot copher are forms with western
affinities, and it is possible that the utilization of the burraws, par-
ticularly those of the former, by Peromysens flovidasus has had a
long history. The Florida deer monse frequently takes refuge in small
ground holes, but o what extent these are nsed for the nest is -
known, Although other species of small rodents whish LAY Oeenr In
association with Peromysens flovidanus occasionally ntilize aopher
turtle or other types of burrows, there is little overlap with the latter
in their nest site prelerences,

There is also evidence that the nests of Peram ysens floridomes differ
from those of other small mammals with which it may ocenr, Two
Peromyseus floridenus nests found in exeavated gopher turtle bur-
rows consisted of a thick platform composed mainly of dry leaves,
grasses, and other plant materials in one ease and o crnde, more or
less sphervical mass of similar material in the other. These nests if
typieal of the speeies, are quite unlike the suug, well construeted
nests of other small rodents, such as the cotlon rat and cotton TONEE,
that may oeeupy the same habitnts,

It appears, therelore, that the primary basis for the restriction
of Polygends flovidanus, 1. sp, to the Florida deer monse is the fact
that no ether mammal speeies within the range of Peramyzens flori-
donus has nesting habits which provide the proper microclimatic con-
ditions for the completion of the flea's life evele,

Although the immature stages of Polygenis foridanus, n, S, Ty
be narrowly adapted to the particnlar mieroenvironment of Peronays-
cus flovidanus homesites, this does not explain why the adult fleas
should be so highly restricted te this host, Additional eeolomieal fac.
tors plus eertain behavioral characteristies of the flea appear io play
a rele i fhis conneetion. Peromysews Toridonues i elogely confined
in its eeological distribution to xerie, sandy habitate of genevally
open vegetative aspect. The prineipal plant assoeiations in whieh ihe
species oeenrs are sand pine serublands and longleal pine/turkey nak
woodlands, Detailed descriptions of these associations are wiven by
Laessle (1942, 1958). The Florida deer mouse is the eharacteristie
and often the only common small mammal in {hese habitats; thus its
asgoeiation with other species of small rodents is usually relatively
low and this in turn limits the opportunities for aceidental transfer
of its fleas.

The over-all incidence of fleas and the mean number per inlested
host on mice caplured outside of their nests have been found to be
approximately 33 per cent and 2.3, respectivelv, These data indieate
that only a comparatively small adult flon population is ever present
on free-ranging mice. In addition, observations made while handling
mice on live-trupping studies and when eollesting fleas and other
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potopirasites Trom specimens bronght inte the laboratory, indieate
that Palygenis flovidanus, 1. sp., is neither an active nor powertul
Jumper and does not readily abandon its host,

It seems reasonable to infer, therefore, that the relatively low
nunthers of Heas on mice outside their nests, tozether with the poorly
developed jumping habits of Palygenis floridenus, n, sp., and its
reluetanee to leave a host, combine with the partial ecological isola-
tion of Peronvygscus Joridanws Lrom other small mammals o very
effectively reduee the possibilities of direct eross-host transfers.

Althourh the eeolozical and behavioral factors disenssed above
seem adeguate to aecount fully for the narrow host specifieity of
Polygenis foridews, n, sp., the existence ol certain physiological
adaptations of the adult flea to the host cannot be ruled ont, For
exatnple, fromn the data presently available, it s impossible Lo deter-
mine whether the flea 15 potentially polyhaemephasous but beeaose
of hizhlv effective eeclogical and bebavioral isolating wechanisms
is bt rvarely able to encounter w new hest speeies or whether fhere
ave in Tfact physiological faetors whicl alse coniribnie to its apparent
assaciation with a single host,

In summary, the narrow host specificity of Polygeids fovidanus,
. &p., appears Lo be attributable to a combination of eeological and
hehavioral factors that are partienlarly successful in preventing dis-
persal tooor survival on other host species. The ultimate izolating
faetor is probably a varrow adaptation of the lea to the particular
micrgenyivenment provided by the eharacteristic nests and nest sites
of e true hest, Persinyzene Joridonns. Seeondury factors eflective
in preventing diveet dispersal of adale fleas to other mapunals inelode
the partial ecolorical isolation of the host, a low population of fleas
on hosts outside their nests and bureews, and the absence of an active
Jumping habit in this species of flea and its reluctance to leave a host

It iz believed that the flea-host association under eonsideration
originated during or before the Plelstocens and that the continued
existence of sueh dsolating mechanisins as deseribed above has pre.
vented transfer of the flea to new host groups, thoy preserving the
ancestral relationship.
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