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SOME OBSERVATIONS ON THE NYSSORHYNCHUS GROUP
OF THE ANOPHELES (CULICIDAL) OF PANAMA.*
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The subgenus Nyssorfognehus, comprized of the white hind-footed
Anopleles, iz of the greatest interest to workers in Panama beeausze in
it are probably the only carriers of malaria of real importanee in this
region,  OF the five speeies of that subgenus thal have been listed
here,§ only one, A, albimenus Wiedemann, is, in the opinion of some
of ug, of truly pgreat importance, the others far less so, despite the
classic work-of Darling (19100 which indicates that A, lorsimoculolus
Goeldi is perhaps equally infectible in the laboratory. 1 shall refer
to this phase of the subject later.

While the subgenus Nyssordgnchius is ordinarily divided inilo a
Myzorhymehella groip and a Nyssorhynchus group, only the latter is
found here, and I ghall, for convenience in discussing certain of the
loeal species, speale of a “subgroup™ of these, comprised of those that
have in the female adult an intermediate white band on the palpi,
making it dillienlt Lo distinguish one {rom the other by coloration
alome.  This local subgroup includes A, sfreder Root, A, bashmeannd
Petrocehi, A tarstmoculaius Goeldi, and one recently discovered here
which may be 4. eswaldsd Peryassi but does nol appear to be A,
terstmaculalis as we have known that species, althongh [ have, for
the present, called these last two A, lorsimoculolus var, agiesalis
and A, fersimocilotus var., agquacaelestis, respectively, The latter
name i an old pharmaceutical term signifying “rain water.”

Larvae of A, strodei are found usually during the early part of the
dry season, along the grassy marging of fresh pools and quict streams
of the Pacifie side of the [sthmus.  They are never very plentiful and
have been recorded but onee that 1 know of from the Atlantie side
of the Isthmusz (Koot, 1926). These larvae are uszually easy Lo

* From the Gorzss Memorial Laboratory, Pangma, R, P,

T Since the above waz written, A, olbitarsiz Lynch Arribalzaga hasz been dis-
covered breading in aurface patches of bladderwort (Ddenlaio mizfa) in remote
parts of Gatun Loke,  If, too, may prove to be an impartant vector of malari.
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recognize by the clvpeal hairs (finely branehed, inner ones long and
closer togelher than the distance from the inner to the outer ones,
the outer ones mueh shorter than the inner and ecurving inward at the
tips}, by the submedian anterior thoracic hairs (palmate, about 15
lealleds, less than width of tult apart), and by the abdominal palmate
float-hairs (leafiets very long and delieately acuminate).  The genitalia
of the male are characleristic.  The adult female perhaps eannot with
certainty be distinguished from the A, fersfmaculalus var, aquasalis
that breeds in brackish water on the Atlantic side of the Isthmus,
bk, sinee males and larvae of the lalier are never found on the Pacific
gide, it may be considered safe to conelude that females of this appear.
ance taken on the Pacific side are not forsimaeudatus. 1 may add that
I hiave not failed (o “guess ™ corrvectly as to males of A, slroded, judging
them by the amonnt of blaelo on the bazal end of the second hind tarsus,
which is intermediate between that on the corresponding joints of the
two varietics of A, tersimacidatus,

Larvae of A, backmanns are frequently encountered in the quict
inlets of Gatun Lake and other bodies of still water, but only within
the crowns of waterlettuee (Pisfio sfratioles}.  Several of us have spent
hours in pools where it was plentiful, searching both within and
without the crowns of the plants, and not o single larva was found
outside the circumference of the plants, where these had net been
previously disturbed so as to disledge the larvae, The adull [emale
ean be recomnized by the spots on the costa of the wing as deseribed
by Root (1929), and the male genitaliz are unmistalable.

Larvae of what we have heretofore believed to be true A. farsd-
maoculofus have been colleeted by my=elf and my coworkers only in
the lowlands of the Aflantie side of the Isthmus and only from broelish
water.  They have not in my experience in the lazt thirteen yoears,
been taken in waler or areas to which the tide does not have af least
oecazional access. A number of the waters in which they have been
found breeding have been examined and the lowesl salt content in
any specimen indicated, at the time the larmvae were eollected (after
copious raing), an admixture of about 3 per cent of =ea water; the
highest gea waler conlent in any specimen examined was 66,5 per
cent, but doubtless this proportion may be excecded ar times, 1 have
called this brackish water wvariely A, ferstmocwlalus var, aguasalis,
This variety breeds in abundance at times in the ecnormous tidal flats
of the Atflantic sencoast. It prefers Tairly well shaded places and is
relatively far-flying. Before the large coastal swamps within o few
miles to the east of Colon and Cristobal were drained, countless
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thonsands of these mosquitoes would swarm into those eitics in the
early weeks of the rainy season each. vear when bresding was at its
maximum. I mysell some years ago counted nearly a hundred of
them on & single panel of a window sereen at the 3t Hope cemetery
office.  Yet, despite the evidence of the laboralory in regard to iis
infectibility, these enovmous flights were not followed by a coree-
sponding rise in the malaria rate. Had A, allimenus invaded the
eities in similor numbers the rate would have gone sky-high, A,
terstmaculafis has not to my own knowledgze been taken in larval or
adult form in the interior or on the Pacific side of the Isthmus; the
few records of its having been taken there probably result from
confusion with the other similar species naumed sbove (AL stroded and
A bachmonnt). My own observalions have been confivmed by larval
and renitalic identifications when this was possible.

Larvac of A, tersimaculalus var. aquocaelestis have in the past vear
been talen in numbers from fresh water pools on the Atlantic side
of the Isthmusg at elevations far above the reach of the tides.  They
have not been found in brackish water. The larvae of var. agueceae-
leafiz appear to differ Trom those of var. agieselis only in that the
anterior elypeal hairs of the former are somewhat less strongly branched
than those of the lutter variely,  They, too, prefer shaded loeations
in which to breed and they have been found in the wume pool with
A. eisens Coquillett, 4. apicimeculo Dyar and Knab, A, punclimaculo
D. and K., Chegosia bathanuws Dvar, and other shade-preferring
culicines.  The adults of var. aquacaclesiis differ rather strikingly from
those of wvar. aguwaselis, in that the former have black on the basal
end of the 2d hind tarsi to the extent of less (usually muech less) than
1/6 of the lenglh of the segment, whereas in the latter variely the
blaek runs to nearly 172 the length of the segment in every specimen,
and there 7z no dndergradation of this choracter fere. The genitalia of
the male of var, eguocaelestiis closely resemble those of var, aguasalis;
the differences, though minute, are constant, however. In war,
agieasalis the upper parts of the fused, hairy, membranous (morpho-
logically ventral) lobes of the elaspette are not bridged by selerotized
chitin, but exhibit at the junction a tiny diffuse or ring-like area of
selerosis.  In var. eguecaelesiis these parts of the fused lobes are
distinetly joined by a ereseent shaped bridge of sclerctized chitin, the
margins of which are not sharply defined. Iiven with a low power
lens, in eleared and mounted specimens this bridge is easily seen.
The distal portion and the lateral arms of the penis sheath of var.
aguacaelestis are more heavily selerotized than those of the brackish
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waler variety. T have but one record of capture of an adult of var,
aguacaelestiz, o female (Colon Hospital screens, June 20, 1929, . T1.
Bath); it apparently is not prone to seck out human habitations, or
else its flight range is limited.®  T1 does not attack man readily, for
even in the shaded jungle where it was breeding in numbers it did not
attack, nor was it seen on the wing; it was induced to bite in the
laboratory, although it did not do =0 anvthing like as readily as did
AL elbimans,

The differences between A, forsimoculatus var. aguesalis and 4.
toratmoculolies var, aguaenelestie are congtant for the Canal Fone and
do not intergrade, even when found breeding within the same square
mile of terrilory.  They may be summarized as follows:

Var, aguaceelesiis Var. agiecaniis

Larva
Breeding place. ...,
Antb. elypeal hairs .,

Fresh water alwavs
. Less heavily Branched

Brackish water always
Mure heavily branched

Aduly
Second bind tarsi. . Less than 806 hlack
Flight range. . voe ot far
Dating hebita ., ..., Doesnet altack man under
orelingry eondition

Nearly 1/2 black
Fairly {ar
Bites man freely

Male menitnlia
Membrancus loles of

claspette, ;.. oo

Bridged by selerotized chi-
Ljﬂ.l.?l.i!‘ (!J'I:HH"[LL

Dioraally  reflected  Folds
strongly selerotined il
denssly piloze

Mot bridged by selerotized
chitin

Diorsal folds weskly selero-
tizad and less densely
pilose

Mairs at hase of lobes  lisire al base of Iobes
leinge-like and direeted directed  radially  from
dorao-apically mannd-like protuber-

ances

Sheath of mesosomme. | Lateral sioma and oip racher
strongly sclerotized

Liateral srms and tip weakly
selerotxed

These differences would seem to justify the recognition of & new
species instead of regarding hoth as merely varieties. My reasons
for not doing g0 at this thme are as follows: First, there is much un-
certainly as to early descriptions of A, larsimeculetus, nor do T know
what was the character of its breeding place, therefore I am not

* Bince writing the above, numbers of femeles of A, L var, oguaceeesifs have
leen taken with & sweep-net, and alse in the act of atleeking, in the densely 2haded
jungle swamps along the lewer Chagres river on the Atlantie side of the Lsthmus.
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ahsolutely sure that our A. farsimaeculofus var. aguasalis is really of
that speeies. I have specimens from Trinidad, sent by Dr. Eric de
Verteuil of the Malaria Survey Offiee, Port of Spain, which appear to
be identical with our brackish water variety, some of which he declares
to have been falken from absolutely fresh water, although the greater
number, he savs, eome from brackish water similar to that in which
it breeds on the Isthmus.  Dr. de Verteuil also states that in Trinidad
these mosquitoes are potent veetors of malaria.  They do nol appear
to have A, albimenus there, but they do have A, elbilarsis, which is,
presumably, o dangerous earvier of malaria.  Second, the variety [
have ealled aguecaelestis is undoubtedly quite similar in appearance
to A. vswaldoi from Brazil, which Tloot (1926} places in the synonomy
of A, torsimaculatus.  Binee 1 have no specimens of this mosquito to
compare with mine, and no information regarding its breeding habits,
I have, for convenience, preferred to treat the Panama one as a
separate variety of A, tarsimaculatus for the present. 1 have specimens
from Trinidad, male and female, similar in every way to our var.
aquacaelesiis, which distribution inclines me still more (o believe that
upen further study it will be found to be A, eswaldsl Peryassi and a
valid species, not merely a variely of A, ferstmaculabs,

Thiz and other interesting problems, which are really importang
from a malaria eontrol viewpoint, can be cleared up only by much
more study in all parts of neotropical America. Study of the male
genitalia has nol received anything like the attention it deserves, and
its ease of performanece, cerfainty and practicability have not been
appreeiated by field workers in general. To boil the end of the
abcdomen of the male for o fow seconds in o 10 per cent solution of
caustic potash, wash, dehydrate in aleohol, elear in ereosote or oil of
gloves, and mount in balsam, is the work of but a few minutes, anid
the equipment, outside of a good microgeope, may be carried in one’s
coat pockets.  All, ineluding a folding compound mieroscope, ean be
carried in a satehel slung from the shoulder, It provides many an
excellent evening’s entertainment in one's home.

The male genitalia of Anopheles require but little manipulation to
gause them to lie in a good position for examination.  The cover glass
should not be placed directly upon the specimen, but there should be
interposed between the slide and the cover glass o few bits of a broken
up very thin (no. 1) cover glass, or, better slill, small strips of even
thinner “cellophane” such as comes wrapped around cerfain brands
of candy and ehewing gum. The minute space thus provided between
the two glass surfaces is enough to prevent the specimen from being
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eruzhed, and permits every part 1o be seen in ils normal relation (o
the others. DMuch can be learmed from study of the male terminalin
in the freshly killed state, and alzo of the boiled out speeimen after
washing ouf the caustie bul before dehwdralion with aleohol. The
alechol =ometimes causes much shrinking of delicate membranous
parts, sueh as ihe veniral lobes of the claspelie and the anal lobe,
A better view of the penis sheath and its leaf-like appendages may be
obtained by turning back the anal lobe or removing i entirely.  This
can be done with dissecting tools made by inserting fine entomological
pinsg (minufen sadeln) into handles made from the slender wooden
Fapplicalors™ used so largely in the treatment of the ear, nose and
throat, Siaining a3 a routine procedure iz not neeessary,

Anoiher procedure that will [aeilitave the solution of these problems
is the exchange of specimens between those who ave really interested
in them. The writer will be wvery glad to exchange unmounted
speeimens of larvac and adults, male and female, with any one else
go interested,  Pull notes az to date and place of eollection, charaeter
of breeding place, and any other pertinent facts, should aceompany
every specimen.  This tropisal American region offers o rich field for
study and research, and many men in many places may garner for
years to come without exhausiing its freasures or uncovering all its
mysieries,
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