PHLEBOTOMUS SANDFLIES FROM ANIMAL EURROWS IN
EASTERN WASHINGTON
(TIPIERA : PEYORODIDATS .1

G B ParcHinp? and Rozser T ILawwoons

The most northern known ocenrrence of Phlebatomus: in North
America has hitherto been Modoe County in northern California

1 This study was supported by grants F-2233 and 1-1251 from the National
Institutes of Health, U, 8, Public Health Service.

2 Mediesl Entomalogist, Gorgas Memerial Laboratory, Panama, R, de P.
* Associate Entomologist, Washington State Undversity, Washington A grienl-
tural kxperiment Stations Belentifie Paper 2143, under Project 1434,
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{Fairchild and Hertig, 1957), The discovery by Harwooed of four
speeles in eastern Washington is thus quite unexpected. The purpose
of thiz paper is to record the species discovered, to deseribe one of
them as new, and to give notes on the ecological conditions under
which the various species were found. It has seemed uselul also to
present short keys to both sexes of the four species. The present addi-
tions bring to ten the total of species and subspecies known from the
United States,

The species discussed were collected within the Columbia Wildlife
Refuge, 11, 8. Fish and Wildlife Serviee, near Othello in Adams Coun.
ty, Washington, They were trapped in mammalian burrows during a
study of sueh loeations as summer resting sites for mosquitoes. The
trap employed has been previously deseribed ( Harwood and Talfhill,
1960,

Most of the burrows trapped were constructed by the vellow-bellied
marmot, Marmota feviventris avars (Bangs), However, a variety
of other vertebrates invariably use such burrow sites; the drappings of
bushy-tailed woodrats (Neofsme cineren occidentatis Baird) and deer
miee ( Peromysens sp.) were particularly in evidenee. On one aceasion
a skunk was observed in ane of the burrows trapped, and Orecon
prairvie rattle-snakes, bull snakes, and gavter snakes have been obtained
in summer, and hibernating in such loeations.

Phlebotomius were by no means rave in burrows within the study
area, Twenty-two burrows were more or less routinely trapped onee
& week during the summer of 1960, OF these, eighteen produeed adult
sandfiies. Acinal numbers obtained on a ociven nirht were wenerally
low, averaging 4.57 adults per night of trapping in a total of 65 collec-
tioms. A maximum of 52 were obtained from a single loeation in one
night of trapping,

The seasonal span of adult activity bas not been completely deter-
mined. The earliest collection consisted of two females of P appidanus
obtained on 12 June 1960, Routine trapping ended 25 August, but
four traps on 8 Oetober yvielded seven males, five of which were identi-
fied as vezator oceidentis. Peak numbers for all sites were obtained on
12 July, and nearly as many the two suceeeding weeks. P. oppidanus
was the earliest species, followed the next weel by vezafor seeidentis
and californieus. Only fonr specimens of the new speeies were ob-
tained in 1960, spanning the peried of 26 July to 9 Aurnst. One
specimen of the new species was ohtained on 21 August 1959,

The association of sandlies with animal burrows in this area iz obvi-
ously elose, and suggests that all the Tocal species of Phlebolomus as

Tige 1-10, Mhichotamus aquilondus n. sp. Tig. 1, male genitalia and sporm pomp,
slide 8804, Fig, 2, paramers, slide 6742, Fig, 3, spermatheca, deawn in phenol,
slide 6727, Tigr. 4, female hepd and appendages, slide 6864, Pig. 5, male, antennal
segment IV, alide 6742, Fig. 6, female terminal abdominal sopments, =lide G864,
Wig, T, Temale eibarium, enlarged, paratype, unnumbered slhide. Tip. &, female
wing, slide G564, Fig. 9, male first (hree sternites, slide 6742 Fig, 10, female
cibarium, slide 6864, Fig. 11, P eppidanus, spermathees, slide 6813, Tie 12,
P, vezator peeidanlis, sparmatheesn, slide GTR4,
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well as a variety of local vertebrates find in these burrows o suitable
habitat, Whether the sandflies are aitracted to the burrows by the
presence of a preferred host, by conditions suitable for breeding, or
merely as daytime resting places in an otherwise harsh i‘tl\t]‘(]ﬂ”‘l("ﬂt
remaing to be determined. The finding of replete and gravid females,
and of all four species in a single bmmu sugrests ﬂmt all three
factors may be involved. The eapture of a single female of vesator
aceidentis is a timed-interval trap (larwood, 1961} haited with a
chicken also sugpgests that blood meals may be sought outside the
brrows,

Sinee, aceording to Adler and Theodor (1957), the larvae of lnmi-
fliez require free water as well as <|rmmphmlr: !umlui[rv cloze 1o TO0%:
burrows, especially Lhose situated near lakes and streams, wonld seem
the only available breeding sites in the area, The ocenrrence of numer
ous adults in burrews in a relatively dey situation at the base of laaqa]L
eliffs indieates that the adults may utilize siles as dayvtime resting
places which appear unsuitable as breeding sites.

Adler and Theedor {1957) have reviewed the importanee of mam-
malian burrows as sandfly habitats whevever harsh environmental eon-
ditions obtain, sueh as in the Sndan, Noerth Alriea, Arabin, and
Turkestan. They alse diseussed the importance of burrow-inhabitine
verfebrates in maintaining Lelshimania, which sureests such an in-
quiry should he made in the area under study,

Eey 10 FeaaLks
1. Ciharivm with o comb of 15-20 fine teeth, o broad pigment patel and weak
chitinous arel, Fharynx armed with flattencd croed spines. Sperma-
theen with laege rounded head and finely anmnlate bodsr, the individual
ducts about 3 times ag long as the spermatheene, opening by a shart
common duet inlo vagina

e e S e e e e californicus
Cibar i '.'.LLhuul: i rnmb of numoreus J":m teath. Pharynx with at most
finge spinules &t apsx A .= if

I, Cibarinm with & pair r)f ]Jf-‘ll"'ﬁ.'r' seleratized tounded Dbosses, each sur-
mounted by a short spine; erect teeth sbout 8, strong ridge-like, the
conbral palr largest, and with seailered fine teeth distally, There are
also & number of long slender inwardly-pointing lateral tectlh, Pharvnx
broad, well selerotized, the apex with minutely spinulose ridges. Chitin
ous sreh atrong and fat. Spermathecae oveid, wriokled, with long
terminal knob and Jong individual duoeis

..... ] e . aguilenins
Cibarium with -i Emnmnml reeth, orect I:|_‘-|?1‘|] w.;aqk or "|_'|'|b|"l“|_ Tateral tosth
lacking, Mo chitinens arvel. Spermatheeae otherwise et B

5 Bpermathecae zlender, tubular, the foely annulate body more slender rt.qn
the duets, which they join imporceptibly, Head small, oblate, wider
than lomg. Thuets separate nesrly their whole Jength, Phavynx alender,
ridged ot apex. Aseolds clearly execeding ends of their vespeetive
segments

e S S ety o vexator oceldentis



FROC. ENT. S00. WASH., vOIL. 63, wo. 4, pECEMEre, 1081 243

Spermathecae 0s above, but head az long as wide., The more coarsely an-
milate body as wide as the wider and longer duets. Pharynx and
eibarivm a3 above.  Azeoids elearly  shorter than their respeeliva
srgments

e e e DD TN

Eey 10 Manes

1. Style with three spines and a sullerminal seta. Coxite with two separale
groups of setae ot base, Parnmeres with a small dorsal fnger-like pro-
deetion and a wventval trisngular proeess. Lateral lobes moderately
inflated. Eyes relatively smell, cibarinm with strome small nigment
pateh and strong chitinous arch

| e O e SO FUURTORROR 1 (1% £ (23 2k 11T

Style ‘-'-Hh 0 ospinee, E]JE' 'tE!lH“H twa paived; no subterminal setn L

Most proximal spines of st¥le paired, at same lovel, Tofl on hage of enxite
of alwut 10 subequal setac not in a vow, Paromeres evenly fapered,
Loteral lobes elearly shortcr than eoxites, Third antennal segment
shorl, shout two-thirds length of proboseiz on intael head

............... e californicns

Proximal apines nol 1]u1r|>|1 "] ufr on E:ns,c of eoxite of fower uneqoal setae
set in o orow. Parpmeres clubbed, Lateral lobes clearly longer than
eoxites, Third antennal segment longer e ey T

3. Ventral outline of paramercs an even eurve from bose to & apex, the enlarge:

ment of tip of parsmere only on dorsal side. Aodenpus not over half
length of paramere, Tips of genital flaments slenderly spear-shaped.
Cenitel pump with deep narrow plunger, Aseeids short, nat nearly
resching ends of Aleir respeetive sepments
................ s L v P PidanUSR
Ventral outline of parameres imt AN BVED CUCVE, s]“rph reversed befora
apex so that enlarvgement of tip of paramere is lergely on venlral side.
Avdeagus exeeedingly slender, over half length of paramere. Genital
flaments move slender, the preapieal widening less pronouneed. Genital
mump with shallow enplike plunger, Aseoids longer, nearly repching
ends of segments.

=

Cocorexator occldentis

Fhlebotomus ealiforniens Fairehild and Hertig
1957, Amn, Eot. See. Ameries, 50040328, figa. 20-25. { &, 25 Pt. Yumsa, Tmperial
Co,, Calif.’
Orhello, Adams Co., Wash, 202, 109, Harwood, from 5 burrows,

Phlebotomus appidamis Dampf
(Fig. 113
1044, Rov, Soe. Mexicana Wist, Nat., 3(3-41:247-248, figs. 1-8, 14 { ¢ ; SBan Jacinto,
Mexieo, DIVY. Barvetto, 18947, Arq. Zoel, Tst, 8, Paulo, 504} ;315 Vargas
and Dbdax Najera, 1953, BRev. Inst. Saluh, Enf. Trop, Mexico, 13(4}% 312
Tairehilid and Hertig, 1957, Ann. Ent. Soe Amerio, 0402330, figs @6-20
L8 Nueve Leon, Mexieod: 1039, op, aif,, 52¢25:194,
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Othella, Adams Co., Wash. 14 2, 44 ¢, Harwood, from 7 burrows.

This material represents i new record for the United States and a
very considerable extension of range for the species. The Washington
specimens differ slightly from Mexican examples, the males hHﬁ.‘lJl"*'
the parameres slightly more elubbed, the females with spermathecae
slichtly larger, though the differences seem insufficieni to warrant
formal recoenition of a named segregate. The type was tﬂnlwil at light,
the speelmens reported by Fai ivehild and Hertiz (19571 in a cave,

Phlebotomus vexator oceidentis Fairehild and Herkig
{Tig, 129

1957, Ann. Faut, Soe. America, 30{4):334, fips. 1213 (2, 9§ Califormia, taken In
light traps and Citelfns burrows).

Othello, Adams Co,, Wash, 86 2, 45 9, Harwood, from 9 burrows.

The nominate subspecies has been reported from various localities
in the eastern United States {Fairehild and Ileriig, 19570, Dampl
(1944, p. 238) yeported it also from Sonora, Mexieo, a relerones over-
looked by us in 1937, hot whether his specimens were v, occidentis
or . verafor is unkown. Several reports indieate that the eastern
snhspecics is primarily a repiile feeder, so it will be interesting 1o
determine the host prefersnees of the western form.

Phlebotomis squilorinug, n. s
(Figs. 1-100

Male.—Wing length 1.6-1.8 mm, venation ns fgorcd. Whele inseet pale,
mesonotnm but little darker than pleara. Abdominal setae ercet, sparse, denser on
hind marging of tergites, Tpper sneplsternal sefac 3 to 5, lower mesanepisternals
4 4p 4. Head and its appendages similar Lo female, but probosels shorter and
third anfennal segment longer, the latter reaching woll beyomd end of seeond
palpal segment.  Ascolds simple, shovt, as figured, paired oo all ot last two
segrcnts, the termingl three segments bog slightly shorter than lnst preceding.
Palpal fermola 1-02.43-2-5, the fifth longer than any two preceding segments but
less than 24544, Pharenx slender with rather strong fransverse dentienlate
ridges at apex. Cibariom with minote lateral denticles, the chitingus arch atrong
Inferally, obsolete in middle, Jower and move ronnded than in female, Genitalia
e fgured, the filaments sbout 3.8 times length of pump, theie Llips wonodified.
Tirst three sternites as figured. Legs short, the femora, tibize and bagitarsi of
glidle G894 measuring, in millimeters, ns follews: fore leg, 0.75, 0.8 and 0.45;
mid leg, 0.7, 0095 and 0.8; hind leg, 0.8, 1156 and L7,

Female—Wing length 1.9 mm, venation as in male.  Color and vesfitnre aa
in male. Upper ancpisternal sefae § to 7, lower mesanepisternals 4 to 5. No setae
on sides of eighth abdeminal segment. ITead and appendages as fipured. Aseoids
a5 in male, though slightly longer, paired on all but last segment, the terminal
three sepments mueh shovtencd, Pharyex broad and well selerotized, with finely
dentieulale transverse ridges at apex, Cibarinm as figured, the twe ronnded
eminences in place of the usual horizontal teeth apparently with ene or two short
fing teeth at apex. Laterval teeth numerous, slender. Veriezl teoth difficnlt to see
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in the preparations, bul seeming 1o he formed of abous & tronsverse rows of 2 to
& Dlunt overlapping heavily selerolized teeth, shown as single stippled  vertical
bars in the figure. Spermathecae as fizuced, though in none of the preparations
are the duets clearly visible throughout, From wihat ean be made onf, the duafs
appear to be severzl timesz as long az spermathecas, slemder, snd joining in g
ahort commeon duet, Cerel as figured, Sterniles as in male. Legs apparentlly as in
male, though no apecimen has o complete st

Holatype male, slide 63494, Columbia Wildlife Reluge, Othello, Wash-
ingtom, Site 42, 26 July 1960, R. Harwood coll. This specimen ]1.;‘-1'-1 an
pxtra small spine oo one styvle basad of the median spineg, not shown in
fieare.

Allatype female, slide 6727, Columbia Wildlife Wefnge, Othello,
Washington, Bite 42a, 9 Aug, 1960, T Ilarwood eoll, This specimen
iz the only one that shows the spermathecae at all well.

Poralypes, same loeality and eollector, 3 males, 21 Ang, 1959, 26
July and 9 Aug. 1960; 2 females, 21 Ang. 1959 and 26 July 1960.

Holotype, allotype to be deposited in the TRENA. Paratvpes are
in the anthors” eolleetions,

Thiz species scoms most nearly relaled to the vespertilionis svonp
and the male will key out to P, vesieiferas 7, & H. in Fairehild and
Hertig (19581, This sex differs from vesiciferus in the presence of a
small dorsal lobe on the paramere and a donble toft of setae on the
base of the coxite, as well as in olther deiails. The female of the present
species comes nearest P viriosws 10 & 11, but differs considerably in
the shape of spermathecae and :::-:rlcc-iall}' n the very diffevent eibar-
inm. Tt differs from all other members of the vesperfilionis zroup in
the shorter third antennal segment, smaller eyves and relatively longer
fonrth pa]pal seoment, bt shares with them the inflated Tateral luiwh,
similar wing '-mﬂhcm, and senerally similar cenitalia,
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