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The need for some sort of reference list of the Insects of potential medieal im-
portance oeeurring in Panama was brought rather forcibly to the attention of the
writer last year. During atlempts to prepare a simple aceount of the more
important biting and annoying insects found in Panama for the use of entomao-
logically untrained Army personnel, it became apparent that a summing up of the
information gathered by the writer and his predecessors in this rich area had be-
come a real necessity.  Medical entomologists are somewhat anomalous creatures
at best, being either medical men who have taken up entomology through foree
of ciroumstances, or entomologists who have become interested in some group of
inzects of mediesl importanee.  There i3 no journal entirely devoted to medical
entomology, and articles on the subject are published wherever the author thinks
he can reach the most interested audience. This makes it necessary for workers
in this field to attempt to keep up with both the medical and entomological
literature, a task that is all but impossible exeept to the forlunate few within
reach of a really adequate library.  Anyone interested, for cxample, in the ento-
mological aspects of malaria, may lind Important papers tucked away in jowrnals
devoted to hypiene, parasitology, ecology and immunology, as well as in a host of
more or less obseure medical and entomological periodicals.

The present list is, then, an attempt to gather logether in one place the in-
formation available on the bloodsucking insects other than mosquitoes, but in-
cluding ticks and mites, which are known to oceur in the Republic of Paname,
The myissis-producing flies, although not truly haematophagous, have also bheen
ineluded.  The list is primarily for the use of medical entomolopists, and the
entomologieal features are therefore given first place. DBrief mention iz made,
where necessary, of the medical importance of the various species, and reference
15 made to the more important work done in Panama on inscet-borne diseases.

Although Panarns and the Canal Zone have been a happy-hunting-ground for
entomologists, medical and otherwisze, for a generation, the gaps in our knowledge
of the potential disease vectors to be found here are still very extengive, Such
important groups as the fleas, the sandflies and the mites have hardly been
touched.  What information we have has mostly been the result of chanee en-
counters by entomologizts looking for something else, or of work done at odd mo-
ments stolen from other investigations, Much valuable information is also
doubtless stored away in the minds and collections of the many entomologists who
have worked on the Isthmus from time to time, but who have lacked the time
or the interest to publish their findings,

Major Lawrence H. Dunn, lor many vears entomologist to the Board of Health
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Laboratory, Ancon, Canal Zone, and from 1929 to 1934 entomologist and assistant
director of the Gorgas Memorial Laboratory, has contributed more than all
others together to our knowledge of Isthmian medieal entomology.  Probahly
two-thirds of the species recorded in this list were first reported by him, or the
records are based on his material.  Mr. James Zetek has for the past twenty years
been keeping records of both the fauna and flora of Barro Colorado Tsland, and he
has kindly allowed the writer aceess to his files, from which records of o number of
species have been seeured.  The author’s own eollecting, and specimens sent to
the laboratory for identification, as well as emall eollections made by numerous
friends male up the rest of the material gindied.

OF the groups treated it is felt that, as far as published information goes, lists of
the Tebanidee, Simuliidas, Trodotdeo, Hemiplera, Siphonapiera, Psyehodidae,
Muscidae and Ceratopogonidae approach completeness, The lists of Anoplura,
the mites, and the mylasis-producing Diptera are admittedly not complete, due
largely to lack of literature, but all of the more important species are believed to
be included. The Tabanides and Simauliidas have been the subjects of recently
published papers by the present writer (1940, 1942) and for the sake of complete-
ness are merely listed here.  The writer in much indebled to Prof. R. A. Cooley
for delerminations of zome of the ficks, and to Dy, H, G, Barber of the T, 8,
Mational Museum for determinations of the bloodsucling bugs.  All other de-
terminations not taken from the literature were made by the writer,

The mosquitoes have been omitied; although Dyar's list (1925) i3 sadly in need
of revision, the present writer feels that it would be highly presumptuous for him
to attempd Lo do what far better culicidologists have refrained from doing. The
Mallophage or bird-lice have been omitted because it was felt that they were not
likely to be of interest from a medical point of view, and because practically no
literature was available here on this very extensive group. The Pupipara are
omitted because there is in process of publication by Dr. J. Bequaert a complete
list of the species 2o far known from Panama and Colombia.,

Payehodidae—RandQies, moth-midges, “ehitra®™

The biting members of this family in Panama all belong to the genus Phichoto-
wrug, and although the genus has veen variously divided into quite a number of
suhgenera, mostly on the basis of eharacters of the male terminalia, not enough is
linowen of the Panams species Lo warrant listing them further than az Phlebofoms,

Next to mosquitoes and ticks, these small flies are perhaps the most important
arthropod vectors of human dizease, and although they are not uneommon here,
the dizesses they transmit appear fo be rather rare in Pansma. [n the O1d
World speeics of the genus are veetors of Kala-Azar and Oriental sore, caused by
species of Letshmeonde, and of Papatact fever, a dengue-like fever caused by a
virus, In addition, an intense allergic skin reaction known as Harara is elicited
in sensitive subjects by the bites of Phlebotomus,  In the new world, Phlebolomus
of several species have been ineriminated as vectors of American Leishmaniasis,
the cutancous form of which oceurs oeeasionally in Panama (Darling, 1911).
In addition, certain apecies are the veetors of Barionelly bacilliformis, the cansative
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agent of Oroya fever and Verruga peruana or Carrion’s dizsease in Peru.  This
disease has recently appearcd in Colambia and Beuador, and threatens to become
a major publie health problem. The bite of Phlebolomus is exceedingly painful,
and often leaves a burning wheal lasting several hours,  In Panama these flies are
lnown as “chitra.”

Sinee the larvae live In moist soil, in eaves, rock crevices, ete., control measures
directed against the early stages would not seem very practicable, and little
rescarch on such measures appears to have been done.  Bereening to be effective
must be of much finer mesh than that used against mosquitoes, and under most
circumstances would be prohibitive in cost.  Some of the newer repellents prom-
ise Lo be Luirly effective for limited protection.

Four species are recorded as oceurring in Panama, and T have limited material
of at least two other as yet undeseribed forms.  Females are difficult 1o distin-
guish, and as most speeies have been founded on males, without associated fe-
males, identification of females caught biting is often impossible.  The deseribed
TPanama species are lsted below:

Phlebolomus sharenont Dyar 1929, Deseribed from Gatun, C. 7., and appar-
ently not taken since. The [emales are indistinguishable [rom those of
eructaus and suiz on the basis of published deseriptions.

Phiebotomus crucialus Coquillett 1907, Deseribed from females only from
Guatemala.  Dyar (1929) records males and fomales from Gatun, C. %

Phlehotomus suds Rozeboom 1940, Three males and a long series of fomales
which agree with the deseription have been talken in the vieinity of the type
locality in the Chagres River valley.

Phichotomus ponamensis Shannon 1926, Root (1934) has earefully fisured
and deseribed this epecies, which is recognizable in the fomale by the strueture
of the palpi and spermathecac.  The species has been taken at Juan Mina, on
the upper Chagres River, and on the upper Bayano River. No males have
basn seen.

Males of two other species have been taken in a light trap at Juan Mina, in
the Chagres River valley.  One of these, represented by one from Juan Mina and
two from Darien, seems related to Ph. (Viennamyia) furcatus Mangabeira,
while the other is elose to Ph. (Psychodopygqus) geniculatus Mang,  Of females,
some G0 odd specimens have been studied, which fall into two groups on the basis
of the strueture of the palpi. Those with a short fifth palpal segment all seem to
be panamensis Shann,, as the structure of the spermatheea shows,  Those with a
long fifth palpal serment fall into two distinet groups, one of which, represented
by two speeimens, has spermathecae somewhat like those figured for Ph. tri-
aeantfhus Mangabeira.  The vest have spermathecse agresing in general with
those figured by Rogeboom in his description of Ph. suds,

Phiehotomus seem to be fairly abundant and widespread in Panama, but only
rarely do they oceur in sufficient numbers to cause real discomfort. At Juan
Mina, on the Chagres River, oceasional specitnens entered the house, and a num-
ber were laken in a mosquito light trap.  On Chepillo Island, off the mouth of
the Bayano River, they were quite abundant, entering houses freely io bite. 1
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have alzo taken oceasional specimens in houses in and about Panama City, and
have received speeimens, taken in the act of biting by others, from Agua Clara on
the Rio Bayano, and from several localities in Darien provinee.

Ceratopogonidae—midges, punkies, Yjejenes”, “plagas”

Very little work has been published on these small biting midges in Panama,
and but 6 species of two genera wre reported as oceurring here (Hoffran 1925,
Dunn 1934). Many more will undoubtedly be found whenever anyone with an
interest in the group takes the trouble to collect thern systematieally. DMMaterial
on hand taken in light traps at Juan Mina on the Chagres River below Madden
Dam shows the presence of many additional species,

My, James Fetek has collested considerable material of this group at light on
Barro Colorado Island, some of which has been determined by Drs. Alan Slone
and H, K. Townes of the T8, Nations] Museum.  Mr. Zetek has Eindly allowed
me to ineorporate this information in the present list,

Species of Culicoides are known to be earriers of several human and animal
parasites.  Duckley (1934) has shown that Culiceides furens acts as the inter-
medinte host of Wansonelle ozzardi, o non-pathogenic filarial blood parasite of
man., Both the filaria and its vector oceur in Panama (MeCoy, 1933), In
Afriea, Sharp, (1928) has incriminated Cuwlicoides ausfeni and . grahams as
vectors of Acanthochellonema persfans, another nearly non-pathogenic human
filaria. A. perstans is also recorded from the northern and eastern parts of South
America, but its veetors there remain to be studied. In England, SBteward
(1934} found that Onchecerca cervicalis, the cause of listulous withers in horses,
used Culivotdes nubeculosus as an intermediate host.  Aecording to Huff (1938},
George has found that Culicoides furens is also the vector of Tetrepetalonema mar-
mroselae, a filarial parasite of certain monkeys in Panama.

Although as disease vectors these small fiies are of very minor imporlance,
they may become a major nuisance problem at fimes.  Where abundant, and
they may oceur in veritable clouds, they can make life unbearable to man and
anirinls alike, the pain from the bite being out of all proportion to the size of the
insect. Sercens and bed nets are usually of little help, as the minute size of the
flies allows them to pass freely through all but the finest meshes.  Some of the
newer repellents being developed against mosquitoes seem to be equally effective
against them, but where economie considerations warrant the expenditure and
where the species inveolved has accessible breeding haunts, the destruction of its
breeding areas affords the only permanent reliel (Bequaert, 19245 Painter, 1926).

The following list includes those speeies recorded from Panama by Hoffman
and Dunn, and the additional material taken by Zetek on Barro Coloradoe Is.
The latter species are followed by (B, C. 1.):

Culicoides dinbolicus Hoffman, Cabima, Panama {also I3, C. L),
Chulicoides furens Poey, Gatun, C, Z.

(Mulicoides loughnani var jamadeensis Hoffman,  Ancon, C. Z.
Culivoides fluviatilis Lutz Chiriqui, Panama.

Culicotdes paraensis Goeldi Chirigul, Panama,

Lastohelea sp. “prob. stylifer Tutz™ Chirigui, Panama,
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Atrichopogon, 3 spp. (B, C. 1),
Bezzia sp. (B. C. 1.).
Ceralopogon floves (B, O, 1)),
Dasyhelea ep. (B, C. 1.0,
Foreipomyie raleight (B. C. 1.).
Foreipomate jlava (B, C. 1.
Forcipemyia 3 spp. (B, C. L.).
Probezgio sp. (B, C. 1),
Sphasromyia sp. (B, C. L),

. furens seems to be the most annoying species here. It breeds in the vicinity
of mangrove swamps and other salt or brackish coastal swamps, and has caused
much anmoyance, particularly on the Atlantic side of the Isthmus, These
inseets are known as “sand flies”, “punkies,” or “no-see-ums™ in North America,
while the name used in Panama is “jejenes” or “plagas.”

Simultidae—Dblack flies, “rodedores”

The writer (Fairchild 1940) has diseussed the species oecurring in Panama, at,
gome length. Subsequent work has, however, necessitated a few changes in
nomeneclature which are embodied in the subjoined lst.

These small flies are not particularly numerous in Panama, being rather loeal in
distribution, and only abundant at certain seasons.  The early stages are passed
in running water, the larvae attaching themselves to rocks, water weeds, and
vegetation trailing in the water. The bites of those species which attack man are
very annoving, as they may iteh intensely for several davs, and the consequent
seratching makes them unusually lable to secondary infection. Figures and an
excellent discussion of the effects of the bites of these insects are given by Strong
et al. (1926) in their report on their expedition to the Amazon.  Several species
of Stmidium are the known veetors of Onchocerca volvulus in parie of Central
Ameriea and in Africa (Strong ef al. 1934 ; Blackloek 19267, In Central Ameriea
the disease is so far limited to certain highland areas of western Guatemals and
the adjoining Mexican states of Chiapas and Oaxaea, Mexiean students are
concerned at the pradual spread of the disease, and Lorenzana {19400 has sum-
marized the knowledge of the disease in Chiapas and proposed a program for
control and eventval eradication.  Onchocerciasis s not known elsewhere in the
western hemisphere, but proven and possible vectors are widely distributed,

Stmulivm sangueneum Knab,  Listed by the writer as probably oceurring in
Panama. Smart (19407 has listed specimens from Darlen Provinee, and the
writer has sinee seen material from El Real and Yape in Darien.

Simulftum sembond Jennings.

Stmudivm panamense Fairchild.

Stnultwm ochracenm Walker,

Stmulium mexdicanum Bellardi.

Simultum clorki Fairchild,

Simulivme melalliciem Bellardi.

Simudivm quadrivifiatum Loew,  The identity of this species is uncerlain.

The writer listed it as haematopotum Mall., with some doubt, but through the
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comrtesy of Dr. A Dampf he has since seen true haematopotum.  Vargas (1942)
renamed the species fairchildi, but it is perhaps better to return to Loew's
name until Cuban material can be compared.

Stmulium moerathrumi Faivehild,

Stmlivm pulverulentum Tnah.,

Simuliwm virgatum Coquillett.

Tabanidae—horse flies and deer flies, “tdbanos™

‘The writer has recently summarized his own and previous work on this proup
{Tairchild 1942}, and as the family is of slight medical importance, the 89 species
are merely listed here.  Horse flies ave abundant in many parts of the Republie,
and at eertain seasons constitute a serious stock pest.  Although they are not
known definitely to transmit any disease in Panama, they are proven carriers of
a number of diseases in other parts of the world, Tularaemia {(Francis and
Mayne 1922), swrra (Mitzmain 1913), rinderpest (Kapur 1941), bovine ana-
plasmosis (Lotze and Yiengst 1941), equine infectious anaemia (Stein, Lotze
and Mott 1042), Loa lpa (Connal and Connall 1922) and probably a number of
other diseases are capable of transmission by these flics, Except in the ease of
Lioa toa, which is & filarial parasite of man, transmission seems to be nearly always
purely mechanical. The annoyance caused to stock may be at times geriouns, and
the wounds caused by the larger speecies often provide o port of entry for the screw
worm fiy (Cochliomyia homindvorax).

Chrysops allend Felld.,

Chryseps calogasira Sehin.
Chrysops cheriguensis Fehld.
Chrysops tnciza Maeq.

Chrysops meloena Hine,

Chrysops mericana Krih,
Chrysops soror Krdh,

Chrysops variegata (de Geer).
Feenbeckio chagresensis Fehld.
Esenbeckio illota osornoet Fehld.
Esenbeclia prosiniventris (Maeq.).
Esenbeckio translucens (Maeg.).
Fidena fulvosericea Krdl,

Fidena gracilis Krab,

Fidena howards Fehld,

Fidena tsthmice Fehld,

Fidena pyrauste (0, 5.).

Pityacera festor Giglio-Tos,

Setone aureopygic Fehld.

Selone cloripennis Rie,

Scione maculipennis (Schin,),
Dchelavera {IDichelacera) anolis Hine,
Dichelacera (Drchelacera) marginata Maecq.
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Dichelacera (Dichelosera) regina Fehld,
Dichelacera (Pealicdia) fulminen Hine,
Dichelncera (Catachlorops) transposita (Walle.).
Ficladacera badia Krih,

Stibasema apicimacula Fehld.

Stibaszoma chionosfigmea (0. 8.

Stshasome fulvolariom (Wied.),

Sighaeomo fheoloenia panamensiz Curr,
Stibasoma venenata (0. 3.).

Chryplotylus Emenus (Towns.),

Cryptotylus luteoflovis (Bell).

Cryrplobylug wndeolor (Wied. ).

Chlorolabanus tnanis {Fab.).

Chlorotabanus merteanus [Linn.).

Lepiselaga crassipes (Wied.).

Selasoma tibile (Fab.).

Bolbodimyia erylhrocephala (Bigot).

Diochlorus curvipes (Fab.),

Diachivrus jobbingd Fehld.

Stenotoborus (Stenotabanus) calvitiug Fehld,
Stenotabanus (Stenotabanus) conaslabalorum Fehld.
Stenotabanus (Slenolabanus) fulvistriatus (Hine).
Stenotabanis (Stenotebanus) joeulater Fehld,
Stenotabanus (Stenctobanus) lerido Fehld.
Stenolabanus (Stenofobanus) maculifrons (Hine).
Stenotabanis (Stenctobanus) minusculus (Krih.).
Stenofabanus (Stenolabanus) pequendensis Fehld.
Sienofobonus (Stenotabanus) plenus (Hine).,

( Aegialomyin) changuinolae Fehld,

[ Aegialmmyia) paitillensis Fehld,

( Brachytabanus) longipennis Krab.
Levcatabanus candthoraz Tehld,

Leueotabanus fovinotum (Kroh.).

Leucotabanus leveespis (Wied.).

Tabanus {Tabanus) Wgotd Bell,

Tabanus (Mabanus) erelns O B

Tabanus (Tabanus) ferrifer Walk,

Tabanws (Tabanus) globulicallosus Krdh.
Tabanus (Tabanwus) smporiuras Wied.

Pabaris (Tabanus) nercus Fehld,

Tabarus (Tabanus) pracpilofus Fehld,

Tabanus rhizophorae Fehld,

Tabanus ( Tabanus) rizator Fehld,

Tabanws {Tabarws) wnlralicolus Fehld,
Tabanws (Bellardia) albocirewdus Hine.

on

=
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Tabanus (Bellardia) de-filippii Bell.

Tabanus (Hellardia) piraiicus Fehld.,

Tubors (Bellordia) paewdoculus Tehld.
Tabonws (Bellardia) oculus Walk,

Pabanus (Hybomitra) quadripunciatus Fab,
Tabanws (Nestabanuz) angustivilla rab.
Tabanus (Neolabanus) amplifrons Kréh.
Tabanus (Neotabanus) dunnd Tehld.

Tabanus (Neolobanus) enonus Fehld,

Tabanus (Neotabanus) fumalipennss Wrish,
Tabanus (Neotabanus) lineola Fab. (3 varieties).
Tabanus (Neotabonus) moga Dec.

Tabanus (Neolabanus) unistriofus Hine,
Tabanis | Neotabarus) witliger var. guatemalonus Hine.
Tabanus (Philipotabanus) ehrysothriz Fehld,
Tabarws (Philipotabanus) ebrius O, 8,

Taboras (Philipotabanus) elviae Tohld.
Tabanus (Philipatabanus) magnificus Krib.
Tabanus (Philipolabanus) medius Kroh.
Tabanus (Philipotabanus) pallidetinctus Krab.
Tabanus (Philipotobanus) plerographicus Fehld.

Biting muscids

True haematophagous flies belonging to the family Muscidae are largely of
old=world origin, only the genus Nedvomyio being strietly Neotropical. In
Panama only Stomorys calettrans, the stable fly, and Lyperosia srrifans, the horn
flv, have so far been taken, though apecies of Netvamyia may be expected to oceur.

Slomaoxye caledbrane (Linn.).  Very common throughout the Republie, at-
tacking horses, cattle and dogs freely, but very rarely man. It has recently
been ineriminated as a veetor of equine infectious anaemia in the United
States (Btein et al. 1942).

Lyperosin srritans (Linn.), This species first attracted the attention of
cattlemen about 4 or 5 years ago, when it is reported to have heen first noticed
as a cattle pest in the region about Santiago in Veraguas provinee,  Since then
it has spread east at least as far as Pacora, about 20 miles east of Panama City.
It 18 believed to have been imported with eattle from Colombia, and both its
time of introduetion and subsequent spread are roughly correlated with the ap-
pearanee and spread of 4 serious trypanosomal disease of cattle (Johnson 1941).
Attempts to seeure naturally infected flics have so far failed, but Lyperosia
should be looked upon with grave suspicion as a very likely vector.

Myinste-producing fes, “gusanos’

Infestations with the larvae of various speeies of flies have been reported from
time to time in the literature, and several extensive papers on the subject are
available. In Panama, the great majority of such eases, both in man and
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animalg, are due to two species, the serew-worm fly and the zo-ealled human bot-
fly. Both have been the subjects of considerable investization, and the literature
is very extensive, the papers of Dunn (1919, 1930, 1934), applving particularly
to Panama. Other species of flies no doubt canse myiasis here oceasionally, and
larvae passed in stools or extracted from body orifices have been sent to the
laboratory for identification several times. Definitive identification has not
been attempled, but in no case seen by me was it felt that the larvae were other
than accidental inhabitants of the alimentary or genito-urinary tract.

Cochlimnyia homindvoraz Coquerel (americana C. and P).  The serew-worm
fly has been the subject of a rather extensive paper by Dhunn (1919) who
found it common and widely distributed in Panama.  Cases of human myviasis
ave cited, and losses cansed by its depredations among livestock are estimated
to be considerable, It must be noted, however, that Dunn did not diserimi-
nate between O macelloria, a carvion feeder or secondary invader, and (.
fiomindvorar, a true primary parasite, as the distinetions between the two
gpecies were not understood at that time. (Aubertin and Buxton 1934
Cushing and Hall 1937). Excellent illustrations of both species are given
by Mazza and Jorg (1939).

Dermalobia hominds Say (cyaniveniris Maeq.). The so-called human bot-
fly is by no means limited to man as g host, and would eertainly become ex-
tinet were it so limited,  Cattle appear to be the favored host where available,
but the recorded host list ineludes a wide variety of mammals and even a few
birds. For some unknown reason horses and mules are very rarely attacked.
There are & number of other as yet unexplained facts in the life history of this
species, and a comprehensive study is long overdue.  In Panama the species
is loeally distributed, and its abundance varies widely from vear to year.
Bome areas may remain comparatively free of infestation, while in others
eattle raising is rendered praclically impossible,. Human infestation is
fairly common in those who travel or hunt in the jungle. Dunn (1930, 1934)
has summarized the information on the species as far as Panama is coneerned,

Mydaea piei Macquart. This fly appears to be a common parasite of
nestling birds, The larvae live beneath the skin, but emerge and pupate
in & froth like cocoon made in the nest before the nesthngs fly. A nest of the
blue-black grassquit {(Volaetinia jocarind afrendtens) containing two young
vielded 5 pupae from which 2 males and 3 females emerged.  Lutz and Neiva
(1912} have discussed the oecurrence of the species in Brazil.

Culerebre baers Shannon and Greene,  This species is a eommon parasite of
the howler monkey (Alloualla pallinta fnconsonans) in Panama, as noted by
Goldman in his “Mammals of Panama (1920, p. 229). It was described
from gpecimens from Davien and British Guiana (Shannon and Greene, 1926),
Dunn (1934a) also vecords the speeies from Chirigui provines.

Cuterebra maculosa Knab,  This species was deseribed in 1914 from eap-
tured spesimens taken in Ancon and Cristobal, and nothing is known of its
life history.

Cuterebra analis Maequart. This record is based on a specimen from the
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Volean de Chirigqui determined by Brauer and recorded by Van der Wulp
(1888).

frastrophifus nasalis Linn, Dunn (1934a) records the species from the
stomach of a horse autopsied at Progreso, Chiriqui provinee. . haemor-
rhotdalis would seem to ocour here also, as although T have seen no material,
there is a reference to specimens collected at Esperanza, Chiriqui, from g mule,
among noles left by Dunn at this laboratory, D, H. C. Clark has informed
me that of the several hundred horzes and mules he has autopsied here, only
two or thres have carried bots, and ouly the one recorded hy Dunn was
cortainly born in Panama. Imported horses often have bots, but those ex-
pelled in the facees here always fail to mature.  Dr. Clark has also told me
that previous to 1917 he had the opportunity of examining a considerable
number of deer killed locally, and that he estimates that about 209 were
infested with botsz in the pharynx. The specimens and records were all
destroyed during his absence on duty in the last war. These were very
likely some species of Cephenomyia, but no opportunity to examing deer has
presented itsell in recent years, and a definite determination must await
further material.

Hemiptara

Blood-sucking bugs of two families, the Reduviidee and Cémicidas, occur in
Panama. To the [ormer belong a number of large species known as eone-nosed
bugs or kissing-bugs in English, and *chinchas de monte” in Spanish. The
Cimietdoe includes the bed-bug or “chincha’ and 2 number of other forms
parasitic on bats and birds which are so far not known from Panama.

The cone-nosed bugs have assumed eonsiderable importance in recent years as
vectors of Chagas® dizesse, or American Trypanosomiasis, and MNeiva and Lent
{1941) have listed the known speeies and those known to be veetors. A number
of small mammals such as armadillos and oppossums appear Lo act as reservoirs
of the trypancsomes, and as the normal hosts for many of the bugs, while a few
species have adapted themselves to conditions in human hahitations of the more
primitive sort, where they readily feed on the inhabitants. The bugs are large,
able to fly, and oceasionally atiracted to lights, although as a rule they have
much the same habits as bed-bugs, hiding in cracks, under [urniture and in the
thatched roofs of native houses, whence they sally forth at night to bite. Roze-
boom (1936) has summarized the work done with these insects in connection
with Chagas’ disesse in Panama, while Clark and Dunn (1932), Johnson and
de Rivas (1936 and 1936a) and Johnson and Kelser (1937) have summarized
the human cases and animal reservoirs and reported a survey to determine
the distribution of the disesse in Panama. The disease appears to be fairly
generally distributed throughout the Republic, but elinieal cases are rare and
almost always in young children. Transmission iz now generally believed to
take place by soiling of the site of the bite by the dejecta of the bug, or the
rubbing of dejects into the conjunctiva, rather than by the bite of the bug
itself.

Bed-bugs are unpleasantly commeon throughout Panama, Experimentally they
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have been shown capable of acting as vectors of several discases, but are not
considered of much importance epidemiologically.

Panstrongylus gendculatus (Latr.). This species was found commonly in
the Chilibrillo eaves by Clark and Dunn (1932) and earlier by Caudell {1924),
The former authors found bugs naturally infeeted with Trypanosoma eruzi in
these caves.  Beveral visits to the caves in recent, vears have failed to show
thelr presence. Bpecimens are oceasionally taken in native houses, and g long
series was taken on Barro Colorado Is., July, 1940, at light, with oecasional
gpecimens in March, April, November and December.

Fanstrongylus humeralls (Usinger).  This species was deseribed from Barro
Colorado Island, C. %, and I have seen a series of 3 & 1 ¢ from there, taken
at light, Jan., 1041 by K. W. Cooper.

Panstrongylus  vufotuberewlatues (Champion). Deseribed from  Bugabé,
Panama, this species seems to be rare. All material seen Is from Barro
Colorado Island, C. Z., at light, July, 1940 and Jan., 1941,

Tristoma dimidinte (Latr.). Rozeboom (1936) found specimens of this
speecies naturally infected with 7. cruzé in Chorrera, Panama. The species
i3 fairly frequent in native houses, though no survey for them has been made.
Specimens wre on hand from Boguete, Chirigui Prov., and from Barro Colorado
Tsland, July, 19440, at light.

BEutriatomae venosa (Stal).  This species does not appear to have been taken
gince Champion (1899) recorded specimens from the Volean de Chiriqui.

Rhodnius pallescens Barber. This species, deseribed from Panama in
1832, seemns to be the most abundant house inhabiting Reduvid, as there
are records from over a dozen localities in Panama and the Canal Zone in
houses. It has also been taken on Barro Colorado Island, C. Z. at light,
July, 1940 and November, 1941, Dunn (1933) found the species fo be
naturally infected with T. eruszt,

Eratyrus cuspidatus Stal. Apparently a rare species here, as T have seen
only specimens reared in the laboratory from epes laid by Dunn's original
fomale, which was taken at Matias Hernandes, near Panama City. Dunn
(1934) found this specimen to be naturally infected with T cruzi.  Mr. Zetek
has also taken the species on Barro Colorado Island at light.

Capernicola priosa Barber, This eurious little species was first colleeted
from the Chilibrillo caves, where it probably feeds on bats, Tt iz still abundant
there, but efforts to maintain a colony in the laboratory have so far been
unsuceessful.

Cimer hemiplerus Fabricius. This, the tropical bedbug, seems to be the
only species recorded here so far. It iz common in native hotels, military
barracks and hospitals, where constant reinfestation prevents its eradication,
The open construetion of houses in the tropies makes effective fumigation
difficult.

Stphonaptera—~fleas, “pulgas”

Fleas are primarily important as vectors of plague, but they have also been
ineriminated in the transmission of endemic typhus and of tularaemia in ani-
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male. They also act as intermediate hosts of & number of helminth parasites
of animals,  One species, Tunga penetrans, the chigger flea, burrows in the skin
of man and animals.

The literature on flea control is very extensive, but the methods employed
will not. he diseussed here.  Any recent text-bool of medieal entormology may
e eonsulted.

Nearly all our knowledge of the fleas found in Panama is due direetly or
indirectly to Dunn, whose papers are listed in the bibliography. Recently
Fuller {1942) has published identifications of considerable material eollected
by Dunn in Panama with detailed host and locality records. The [lollow-
ing list is compiled from these papers, with a few host and locality records
added. In addition to the species listed, [ have recently seen a manuseript by
W. E. Good of the . &, Public Health Service which gives two additional species
ag having heen taken in Chirigui Provinee,

Puler frrvifens Linn. The human flen is not very common here, only
oeeasionally becoming a serious pest. Dunn (1923) records an outbreak in
a labor camp on the Atlantie side of the [sthmus, and recently a similar out-
break oeeurred in some barracks, also on the Atlantie side. Tuller (1942)
records a speeimen off dog, Panama City, and [ have seen 2 lots from man,
Moja Pollo, Chagres River region, May, 1941,

Ctenocephalides felis (Bouehé). Fuller records specimens from wild rabbit
(Sylwilagus), monkeys, dogs, raceoon and opossum (Didelphis), while specimens
in the laboratory collection are from monkeys (Cebus), dogs, and man, all
from localities in the Canal Zone or nearby Panama,

(tenocephalides canis (Curtis). Dunn (1923) records this species once
from a dog recently brought to the Isthmus from Swan Island, off the coast
of Honduras. It is probably imported from time to time on dogs, but seems
not 1o have become established.

Nenapsylla eheopis (Rothsehild).  According to Jennings (1910} and Dunn
{1923) this iz the only true rat flea in Panama, oceurring on Mus rattus, M.
alevandrinus, M. norvegiens and M. museulus. It was found to be most
abundant on alerandrinus, the roof-rat, and rarest on the house-mouse. It
is interesting to note that both Jennings and Dunn found the brown rat,
M. norvegicus, to he the commonest speeies in both Colon and Panama, but
that the species iz not listed in Goldman's “Mammals of Panama’ (1920},

Rhopalopsylius cacieus seevus Jordan and Rothschild, Tisted by Dunn
(1934) from Tamandua and ocelot, and by Fuller from armadillo (Dasypus)
{6 lots) and opossum (Didelphis) (4 lots).

Rhopalopsylius lugubris Jordan and Rothschild, Fuller lists 2 lots from

- Aneon and the Chilibrillo caves off Didelphis. Dunn (1934) lists the species
as Rh. 1. eryplocienes Enderlein off agouti, Camp Pital, Chiriqui. Fuller
apparently missed the references to fleas in thiz paper.

Rhopalopayilus dunni Jordan and Rothschild. Deseribed from material
eollected by Dunn off eotton rats (Sigmoedon) at Ft. Clayton, C. . Dunn
(1923} records additional specimens off same host from Miraflores, C. Z.
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Bhopalopsylius auslralis australts (Rothschild), Recorded onee by Fuller
off Didelphis from Alajuela, Panama.

Rhapalopsyllus australis tupinus Jordan and Rothsehild.  Listed by Dunn
{(1934) off agouti (Dasyprocta) and by Fuller off peceary, Alajuela.

Ihopalopsyllus australis lamoyus Jordan and Rothschild, Fuller lists 2
lots off Didelphis from Aneon and the Chilibrillo caves.

fhopalopsylhus EHages{ samuelis Jordan and Bothsehild, Dunn (1923)
recorded the species as klagesi off spiny rat (Proechimys) at Pedro Miguel,
C. Z. and off ocelot (Felis pardalis) La Cabima, Panama. Fuller adds speci-
mens oft opossum (Didelphis) from Alajuela.

Plilopsylla dunni Kohls, This very recently deseribed flea oceurs on bats,
the type material having been collected by L. H. Dunn off Molossus cotbensts in
Panama City. As yet only specimens from the original series are known.

Echidnophage gallinacea (Westwood),  Dunn (1923) records the stick tight
flea of poultry as local in distribution, and gives dogs, cats, rats and man as
additional oceasional hosts.  Fuller adds Didefphis.

Tunga penetrans (Linnaeus). The chigoe or sand flea, generally called
“nigus” in Panama, seems to be common here only in ecertain localities.
Dunn (1923) listed it from hogs, dog, cat and man, and stated that the first
appeared to be the favorite host. He mentions seeing a severe infestation
in & soldier from Chorrera, from whose feet 30 fleas were extracted. 1t was
quite abundant on Chepillo Island, at the mouth of the Bavano River in
1942, where I saw both man and dog infested.

Anoplura—lice, “piojos™

Noeffort has been made to study the incidence of infestation of either human
or animal lice in Panama beyond ascertaining the fact that head and body
lice and crab lice oceur. I am informed by doctors practieing here that all
three species are present, but nél very common, among their poorer patients.
I have personally seen infestations of head lice only. As is well known, the
body louse is the veetor of epidemic typhus, of trench fever and of European
relapsing fever, but none of these disenses is known Lo oceur in Panama. In
addition to these, a louse is known from spider monkeys (Ateles) and T have
seen speeimens of one of the cattle lice. It iz probable that a seareh will reveal
many more species upon hoth wild and domestic animals.

Pediculus (Pediculus) humanus Linn, Kwing (1926) has extensively dis-
cussed the various races of human lice, but no attempt is made here to deter-
mine to which form the Panama lice should be assipned.

Pedieulus (Parapediculus) atelophitus Ewing. TFrequent on the black spider
monkey (Ateles geoffroyr) and necessitating periodic delousing of the monkeys
m the laboratory colony. The absence of thumbs in this monkey may have
something to do with the massive infestations oceasionally seen.

Pthirus pubis (Linnaeus). The crab louse.

Haematopinus ewrysternus. A massive infestation seen on cattle in Coelé
Prov. in December, 1942, by Col. H. 8. Bakins, who brought me the material
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for identification. In Dunn’s notes prescrved at the laboratory, H. asind
{Linn.) is recorded as having been taken from a horse at Summit, C. ., but
I hawve not zeen the material.

Feodoiden—ticks, “rarrapatas™
B

The ticks are well represented in Panama, and have been fairly well studied
by Dunn, whose papers are listed in the bibliography. Osorno (1941} has listed
the species reported from Panama and Colombia in the literature, and has
given keys to the geners and species.  The present list includes 8 genera and
34 species,

As veotors of disease ticks are perhaps the most important of all arthropods.
Huff (1938 list over twenty human and animal diseases known to be transmitted
by ticks, and the list is constantly being increased.  In Panama the tick Ovnitho-
doros rudis Karsch is the known vector of human relapsing fever (Clark 1942},
while Texas fever and probably also fowl spirochactosis and canine piroplasmozis
also oceur, as their known tick vectors are common. Neither the spotted fever
group of diseases nor tularaemia have been so far reported in Panama, though
suitable tick vectors are present, and members of the first group of diseases are
known [rom both north and south of the Isthmus,

Ticks are abundant and annoying in many parts of Panama, being especially
numerous in jungle areas where there are plenty of the larger game animals,
and in ecattle raising seetions, especially those where the cattle are not periodi-
cally dipped. Species of Amblyomma are the worst offenders, the larval ticks,
known as “seed ticks,” “eueucitas” or “garrapatitas” often oceurring in incredible
numbers during the dry seazon.  The bites are very irritating and exceedingly
lishle to beeorne secondarily infecled. Proteetion consists in the wearing of
tight elothing of a smooth texture and high boots.  Long fuzzy cotton stockings
have been recommended to trap the ticks.  Ticks seen on the person should be
removed promptly, or touched with a lighted cigarette. Some of the newer
repellents developed against mosquitoes are also effective against ticks. The
avoldance of native houses and beds and the use of 2 hammock which is ex-
amined daily will obviate exposure to the tick vectors of relapsing fever.

The nomenclature of the following list follows for the most part that of Nuttall,
Warburton, Cooper and Robinson {1908-1926) where the speeies are treated by
them, even though in a few cases the names used may not be correct.  References
to the original deseriptions of all species not treated by them or deseribed subse-
guently are included in the hibliography. De. B A, Cooley has very kindly
checked the determinations of the species of Chrithodores, Hoemaphysalis koeld,
and some of the frodes. Tt was originally planned to treat the ticks of Panama
in the zame manner as was done in the ease of the Tabanidaes and Simuliidae,
but this has not been possible at the present time.

Ornithodoros folaje Guérin-Méneville, Larvae on rats, dogs, cats, chicken,
opossum  and snake.  Adults in houses, ocessionally attacking mean, but
rodents probably prinecipal host (Dunn 1933).  Common throughout Panama,

Orndthodoros rudis Karseh (venezuelensis Brumpt).  This species attacks rats
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and domestie animals in the larval stage, while the adult attacks man freely.
It is probably the principal vector of relapsing fever to man. Commeon in
native houses throughout Panama,

Chndthodoros brodyl Matheson, TIlosts probably bats. Common in the
Chilibre bat eaves.

Ornithodores dunnd Matheson.  Reared from larvae on bats from Panama
City and Summit, C. &,

Chrndthodores azfee! Matheson.  Reaved from larvae on bats, Summit, C. 7.,
and Taboga Island,  Aduliz from Chilibre caves and other eaves and eulverts
nsed as bab roosts in Panama and the Canal Zone.

Avgas persicus Oken. The common fowl tick. Abundant throughout the
Republic in chicken coops, hen houses, ete. It is the vector of fowl spiro-
chaetosis,  The larvae sometimes attack man,

Izodes minor Neumann., 1 2, off Peromyscus nudipes or Oryzomys devius,
Finea Lerida, Boquete, Chiriqui Prov., Aug., 1941, 3000 ft. R. K. Enders coll.
Host: det. Enders.

Trodes lorientus var, spinosus Nuttall. 4 & off Didelphis marsupialis
etensiz, Alajuela, Chagres River valley, Dunn eoll.

Trodes bicornis Neumann, Many o, ¢ and nymphs off dog, Finea Lerida,
Boquete, Chiriqui Frov.  (Mrs. T. B, Monniche eoll.} det. R. A, Cooley 1942,

Irodes affinis Neumann. «f, ¢ off Mazama sariorid reperticia, El Real,
Darien, Aug. 19, 1930 Dunn eoll.; off Odocotleus chiriquensis, Alajeula, C. 2.
Dunn eoll,, all det. Cooley 1942, This seems to be the species recorded by
Dunn (1923} as frodes ricinus. Nuttall et sl (1911) record the species as
1. rieinue var. scopularis Bay.

Rhipicephalus sanguinews (Latreille). Common throughout Panama on
dogs, bl very rare on any other animals, This tick is the veetor of canine
piroplasmosiz, of Leweocyplozoon cants and of Rickeffsia brosiliemse in the
western hemizsphere,

Dermacentor nitens Neumann.  The common tropieal horse tick,  Attacks
hovses and mules by preference, but often found on eattle, and there are two
records from deer in Panama., Very eommon throughout the Republie.
Darling (1913) and Dunn (1923) have suggested this tick as the probable
vector of aquine piroplazgmosis in Panama.

Dermacenior lofus Cooley 1937, A single male of this tick, deseribed from
Costa, Rica off tapir, was taken off & dog, Finea Lerida, Boquete, Chirigqui
Prov. (Mrs. T. B. Monniche).

Amblyomma americonum (Linnacus). Recorded by Dunn (1923) as being
taken once on the Pearl Islands, I have seen no specimens from the Panama
mainland,

Amblyemma  awrdculgrium  (Conil)  {coneolor Neum.). Armadillos  of
various species seem the preferred hosts in Panama, as we have 23 lots col-
leeted from them, and only 9 from other animals, including cat, Didelphis,
Tomandua, Philander, hog and coatl (Naeswa). Dr. B, A. Cooley in a letter
to me has listed Amb. fnornafum (Banks), no host, Balboa, C. £, The species
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of this group also include curruea Schulze and peeudoconcolor Aragdo, and are
in need of further study.

Amblyomma cajennense (Fabricius), This is one of the most abundant
specics of the genus throughout Panama, its hosts including a wide range of
mammals and even birds. The larvae of the various species of Amblyomma
are very diffieult to distinguish, and it is probable that a number of specles
will attack man in this stage. A. cojennense seems to be the ouly one of the
genus which will attach to man at all commonly in the adult stage, although
several other species have been taken erawling on the person of the author.
In Panama horses and cattle are the commonest recorded hosts. It is an
important vector of Rocky Mountain spotted fever in Brazil.

Amblyomme calcaratum Neumann. Three lots of what appear to he this
tick have been taken in the Canal Zone or nearby Panama.  All were [rom
Tamandua tefradactyla.  Specimens from sloths appear to be slightly different,
being considerably larger, less ornate and with the punctations more un-
evenly distributed.

Amblyomma coelebs Neumann. Recorded by Dunn (1934a) from tapir.
I have also seen 1 ¢ off Tapir from the Bayano River, Darien and 1 9 off
horse, Cerro Azul, Panama Prov.,, R. P. Tt seems to be g rare species here,

Amblyomma erassum Bobinson,

Amblyomma sabaneras Stoll.

Amblyomma humerale Koch,  Crasswm was deseribed fror Darien, sabanerae
from Cuatemala, both from females only, while humerale wag deseribed [rom
both sexes from Bahia, Brazil. 3 2 from Panama show resemblances to both
erassum and sabanerae, the 6 & available lack all markings exeept shoulder
spots.  Extensive material may well show only a single species. Dunn re-
cords the species as humerale from tortoise, Boqueron River region (1923),
and off tapir, Aguas Buenas (1934a). More recent material is all from
tortolses, in one case determined as Geomydas annulata, from Juan Mina 3
1 @) and Moja Pollo (1 ¢# 1 §) in the Chagres River valley, and [rom Barro
Colorado Is. (2 &7, 1 §).

Amblyomma diseimile Koch. The common reptile tick in Panams. Re-
corded off at least 6 species of snakes, iguana, and the common toad, Bufo
martnus.  Infestations of this tick in the laboratory snake pens have caused
the death of several speeimens of fer-de-lance and bushmaster, in one case
190 ticks heing taken from a single small fer-de-lance. Dhunn (1918, 1923)
has studied the life history and prevalence of this tick.

Amblyomma geayi Neumann. Although this species was deseribed [rom
Durien, and appears to be the commonest tick on sloths in Panama, it was
somehow missed by Dunn.  There are 15 lots from Bradypus, 2 from Choloepus
and 3 labelled simply “sloth” from various localities in Panams and the Canal
Zone. The species would seem to show a preference for the three-toed sloth
here.

Amblyomma gertsehi Cooley 1942,  This species has recently been deseribed
from a single male off three-toed sloth, Barro Colorade Is,, C. Z. It is close
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to calearatum, but is larger, and has but a short spur on the 4th coxa. A few
specimens taken in company with this species differ only in having a long spur,
like calearatum, but are otherwise just like gerfschi. Specimens of gertsche
are in the laboratory eollection labelled varium, so this is probably the species
recorded under that name by Dunn. 15 lots of about 40 specimens, all males
but one and all from sloths, about evenly divided belween Bradypus and
Choloepus, are in the collection.

Amblyomma longivosire (Koch). Poreupines of wvarlous speeies are the
only regular hosts of the adults.  Recorded by Dunn (1923) and since taken
onee, off procupine, Gatun, C. 2., Jan. 2, 1932, 3 o

Amblyomma napimense Packard.  According to Osorno {1941}, thiz is the
correct name for the species recorded by Dunn (1934b) off collared peeeary
as mantiquirense Aragio. Dunn previously reported (1923) as naponense
specimens off Tamandua lefradoctyle and collared peceary. I have seen a
pair, no host, no locality, but probably part of Dunn’s material.

Amblyomma nodosurm Neumann-Dunn (1923) records the species as com-
mon on the three-toed anteater, Tamandua fetradactyla, but I have seen but
2 lots, one unlabelled, presumably from Dunn's material, and the other,
1 &, 1 2 off Tamandue tetrodaciyle, Tumba Muerta, Panama, Sept. 13,
1932, Dunn coll.

Amblyomma oblongogutfatum (Koch). This appears to be the most abun-
dant tick in Panama, attacking a wide variety of hosts. Cattle, horzes, dog,
deer and coatl (Nasua) are recorded as hosts five or more times in the material
at hand, while hog, goat, tapir, man, fowl, agouti (Dasyprocte) brocket (Ma-
zama), ant-eater (tamandue) and peccary are recorded from one to four
times.  Under the name darlingd, Dunn (1923) records the species [rom the
black vulture (Cathariste) and wild turkey (Craz panamensis). It attacks
man more rarely, at least as adults, than does cajennense, only two lots having
been taken [rom man.

Amblyomma ovale (Koch), The dog seems to be the favored host for this
tick although records are at hand for man and tapir also. Dunn records
specimens from Tamandua (1923), tapir (1934a) and squirrel monkey {18343,
though probably only dog and tapir ave true hosts.  The species is moderately
abundant, 13 lots having been studied.

Amblyomma pacae Aragao. 2 lots, one a single female without data, the
other of 2 &, 2 2 from Cuniculus paca, Panama, R. P., Oet. 27, 1933. The
determination is tentative, as the specimens are not too well preserved and
differ in certain minor respects from the deseription and figures in Nuttall
et al. {19267,

Amblyomma parvum Aragio. Dunn (1923) records the taking of adults
from deer (Odecoilens) on Ancon Hill, C. Z., and nymphs and larvae from
cotton rats (Sigmodon hispidus). Recently 1 o, 1 ¢ were collected by
Col. H. 8. Takins in Coclé Prov., off cattle.

Amblyomma pecarium Dunn 1933, 3 & paratypes, lacking capitula, of
this interesting little species are preserved in the laboratory collection. Tle-
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seribed from pecoary, (Peeari angulotus bangsd) the paratypes were taken at
Miraflores, C. Z., April 11, 1932 by R. Isaacs. No specimens have been
taleen sinee.

Amblyonemea fapirelfum Dunn 1933, This tiek superficially resembles A,
eafennense, but is quite distinet. 7 lots are at hand from tapir, man, horse,
and peeeary, and it seems fairly abundant in some loealities. A lot of 17 &
and ¢ were taken on Barre Colorado Is., by sweeping vegefation along the
trails with a flag of flannel on March 5, 1943, A, sblongoguttatum was alzo
taken, bul no A. cajennense,

Haemaphysaliz kochi Aragfo. Dunn{1923) has reported this species from
deer and tapir, and 3 additional lots from deer have been collected
gince, A single male was taken by dragging a piece of flannel along a trail
through the bush near Corazal, C. Z., March 3, 1943,

Huoemaphysaliz leporis-palustris Packard. No specimens have been taken
gince those recorded by Dunn (1923) off domestic rabhbit and Dasyprocta.
This tick has been reported as harboring Facterium fularense, the agent of
tularaemia, in Alaska (Philip and Parker 1935), and probably serves to spread
the dizease from rabbit to rabbit. It is also a vector of Hocky Mountain
spotted fever in western U, 8.

Boephilus microplus (Canestrini). The eommon cattle tiek in Panama,
whers it ig by far the most abundant tick on these animals. It has also been
taken from horee, dog, goat and deer in Panama. It is apparently the vector
of bovine piroplasmosis or Texas fever here. Dunn (1923) records B. an-
nulefus (SBay) from newly imported eattle, but it seems not to have become
established. Boophilus eyelops Minning is also recorded from Panama, but
the validity of this species is doubtful.

Spelacorhynchus latus Banks. The identification of a single specimen of
this eurious mite-like tick rests on the diagnosis given by FEwing (1829, p. 69)
as I have not been able to consult the original deseription. Da Fonseca
(1933) has reviewed the references to the genus and added information on
hosts and distribution.  Banks’ material came from Obispo, C. Z., and I have
seen A =ingle specimen off Aritheus jomateensis Summit, C. 4., Jan. 9, 1941,
K. W. Cooper col. The specimen is labelled as coming from the ear.

Acarina—mites and red-bugs, chiggers, harvest mites or “coloradillas”

Mo systematic attempt to eollect thiz group of arthropods has been made.
There are doubtless a great many species parasitic on various animals here, but
the literature is scatlered and for the most part unavailable. The following list
therefore contains only references to definite records of species of Trombidiidae,
Seabies, caused by infestation with Sarcopfes scabied de Geer, is not uncommon in
Panama, but I can find no references to its oceurrence or distribution in the
literature.  Dir. Lawrence Gebz tells me that infestations of Demaoder follimdorum
serious enough to require treatment are occasionally seen here.  The red-bugs,
harvest mites or chiggers are the larvae of various species of Trombicula and
related geners.  They are world-wide in distribution and attack nearly al]
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elasses of animals. The adults live a non-parasitic life on the ground among
trash, humus and dead vegetation, only the six-legged larvae being parasitie.
Radford (1942) has listed the known larval species for the world, giving 14
menera and 156 species.  Of these, 16 species of 5 genera are reported as taken
from man. A number of other species are known only from adults. Boshell
and Kerr (1942) have recently deseribed 25 ndditional species, mostly adults,
from Colombia, of whieh one is said to attack man.

Species of this group are the veetors of tsutsugamushi disease or Japanese
river fever, and are belicved to be veetors of similar typhus-like fevers in the
Bast Indies. They have not heen ineriminated as veetors of human disease
in the New World. The bites arc quite irritating, and in susceptible persons
expozed to heavy infestation may lead to nervous symptoms (Ewing 1921,
Sulfur, either as powder dusted into the socks (Ewing 1921) or eombined with
soap and applied as a lather (Romeo 1942) is the classic repellent, but some
of the recently developed organie mosquito repellents promise to be equally
effective. Sutton (1942) recomnmends ethy] amino benzoate in flexible collodion
as a local application to relieve the often intense itehing of the bites.

The tropical rat mite, Lyponyssus bacoti Hirst, shown by Dove and Shelmire
(1931) to be a vector of endemic typhus, very likely occurs here, though T have
SEEN N0 SPeCimEens.

Trombicule aleei Bwing 1026. Deseribed from the adult only, no host.
Barro Colorado Is., C. Z.

Trombiculn eaverngrwm Fwing 1933, A species deseribed from adult speci-
mens faken in eracks in the wallz of the Chilibrillo bat caves.

Trombicula dasyproctae Ewing 1937. Described from larvae off agouti
[ Dasyprocta) from Capira, Panama.

Trombicula trifurea Ewing 1933, Described from adults from the Chili-
brilla caves, the host probably being some species of bat.

Eutrombicula dunni Fwing 1931, Deseribed from larvae off agouti from
Chiriqui, Panama. Dunn (1934} gives additional information about this
material, adding Nasua narica panemensis, the coati, as an additional host.

Eutrombicula goldid (Oudemans). Adult specimens taken in a Berlese
filter on Barro Colorado Ts. by Mr. James Fetck were determined as this
species by Dr. Bwing. It is recorded as one of the commonest species in
Columbia by Boshell and Kerr. '

Eutrembicula hominis Ewing 1933,  Described from larvae off man, Aguas
Buenas, Panama. This is the only species recorded as attacking man in
Panama.

Eutrambicula panamensis Ewing 1925, Deseribed from larvae off cotton
rat (Sigmodon hispidus chiriquensis), Balboa, C. Z.
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