Reprinted from Fublication No. 15 of THE AMERICAN ASSCCIATION #OR THE ADFANCEMENT OF BOIENCE,
pagres 8207,

THE CLASSIFICATION AND IDENTIFICATION OF
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THE systematist finds in his material
“pertain regular correlations, assosiations
of a limited number of characters that oe-
gur regularly in individuals, amid a very
great amonnt of individual variation. It 1s
this correlation that eonstitutes the basis of
species-diagnosis””  (Robson, G. C. and
Richards, 0. W. 1936). Species, the unit
of elassification, is a concept, existing only
in the mind of the taxonomist, and not eor-
responding to any sharp separation reeog-
nizahle in nature. Minor wvariations are
present which must be recognized and given
a place in the scheme of classifieation.
These minor variations, below the rank of
what are usunally eonsidered species, are
called varietics, subspecies, or races. The
usnal eonnotation of variety is geographi-
cal; that of raee i1s physiological, although
hers no uniformity of usage exists,

For the purposes of this paper, it seems
advisable to adopt the following definitions :
A taxonomic species is an assemblage of
individuals in which certain regular asso-
ciations of structural or eclorational char-
acters are found. In the Anophelini, the
most useful struetural eharacters are found
in the male sexual organs, the terminalia.
A variety is a subdivision of a species oo-
purring in one part of the range of the
species, and set off from it by slight but
ponstant differences in color-markings, but
showing no constant differences in the
structure of the male sexual organs, A race
is a purely physiological conecept, based
upen differences in behavior, which may or
may not be reflected in differences in sirune-
ture. Ag instanees of these categories, the
poneept of a species may be represented by
A. albimanus, which agrees throughout its

a8

range in possessing certain association of
characters in all its stages, so that it can be
recognized by the trained entomologist by
gxamination of the larvae and the male
terminalin,  The concept of a variety may
be represented by C. C. Hoffmann's two
forms of 4. albimanus, 4. bisignatus and
A, trisignatus, found in southern Mexieo
{Hoffmann 1938a) ; these forms have male
terminalia indistinguishable from those of
A. albimanus as found elsewhere, but have
extra black bands on the hind tarsal seg-
ments. The physiclogieal race is exempli-
fied by the two kinds of A. albimanus found
respectively in Panama and in Venesuela.
These are indistinguishable from eolor or
gtruetural characters, so far as now known,
but the Panama race will mate in small
cages, while Gabaldon tells me he has failed
to obtain mating under such conditions.
Something must be said concerning the
recent use of egg-characters in taxonomy.
The classie example is of course the separa-
tion of the BEuropean A. meculipennis into
gix or more forms on the basiz of differences
in the eggs. Under the classifieation indi-
cated above, all these forms of A. mocu-
lipennis are included in a single taxoncmie
speeies; opinion is at present divided as to
whether these six Torms shall be considered
varieties or races. Apart from the eggs,
apparently only two morphological differ-
enees have been found to separate these
forms: variations in the form of a hair of
the larva and in the shape of the spine on
the claspetie lobes of the male terminalia;
but Hackett states that these differenees are
g0 small and overlap so much that they are
‘ot sufficient in themselves for the classi-
fication of any given specimen.’ So by
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definiticn these forms wounld be regarded as
physiological races, unless we admit that
the characters of the egps differentiate
hicher caterories than the race,

Marston Bates {1940), in a closely rea-
soned paper, makes out a strong case for
regarding the forms of A, maculipenwnis
found in Kurope as distinet speciea. Much
of his argument is based on the varying
sexual behavior of the forms; he has found
that the males of some forms mate readily
with those of others, but in few instances
are fertile epes obtained. Bome of his areu-
ment is based on egz-characters, it appar-
ently being true that certain forms which
ean be distinguished by distinet sexual
behavior lay epes which arve easily differen-
tiated from those of other forms. Probably
when as much study has been applied to
gome of our tropieal forms as has been given
to the Huropean A, maculipennis, similar
differences, possibly correlated with ob-
gervable differenees in epe-structure, will
be found. At present we are not in a posi-
tion to ztate that such differences oeeur, as
very little study hag been riven to this as-
pect of taxonomy, in American mosquitoes.

Home work has been done in Brazil and
Panama on the egg-characters of the species
of Nyssorhynchus, among which are the
principal wvectors of malaria in the New
World. Ayroza Galvie and Barretto
(1938) have shown that the epes of 4. dar-
lingr exhibit great variations in the form
of the floats, frill and terminal collar of the
eor, Rozeboom in Panama (1938b) and
Ayroza Galvio (1940) in DBrazil, have
shown that the egrs of A strodeld are ex-
ceedingly variable ; Rozeboom distingnishes
three {ypes from his relatively seanty ma-
terial; Ayroza Galvie also distinguishes
three types, and gives photomicrographs of
other anomalies which bear no resemblance
to these types.

In Panama, at least, the various types of
A slredel epos apparently de not indicate
physiological races, as they were all ob-
tained from the same locality at approxi-
mately the game time. Avrosa Galvio has
not stndied the possibility that his types
represent true physiologieal “‘races,’” buat
hints that thizs may be the caze.

S0 it will be seen that considerable study
must be made of the egps of the species of
the subgenus Nyssorhynchus before it can
be decided whether their characteristics
denote physiological races, or are possibly
valid indicators of tazonomic “*species.”

With these preliminary remarks, it
should be evident that the tazonomy of the
Anophelini is not static but in a state of
flux. However, the broad outlines of
generie classification are fixed. It iz very
likely that the number of good taxonomic
““apecies™ will be materially increased
when adequate ecollections are made in
Clentral and Senth America, and even more
probable that many so-ealled species will
have to be split up into varieties and phy-
siclorical races.

For the purposes of this paper, only
tazenomic species will be eonsidered, that
is, species which ean be recognized by some
outward and wvisible struetural or color
charaeter, or lacking this, by the charae-
ters of the larvae and male terminalia,

CLASSIFICATION

In 1924 the late F. M. Root (1524a) listed
24 species found in North and South Amer-
iza, of which three are now known io be
gynonyms, making a total of 31 species.
During the past 16 vears, our knowledee
of the Anophelini of the American tropics
has increased very materially, not only as
to the number of species, but in regard to
their eggs, larvae, the characters of the male
terminalia, their distribution, and their
ability to transmit malaria. For instance,
the list of species found in North and South
America, as of January 1, 1940, stands meore
or less at 64 species, of which 27 are found
north of South Ameriea and south of the
gouthern boundary of the United States,
and including the Caribbean islands, the
region with which we have to deal

The list of these 27 speeies, and the man-
ner in which they are classified, is given in
the following table:

Family Chlicidae
Subflamily Culicinae
Tribe Anophelini
Genus CHAGASIA
BaEhgmns Dpar s Sl 1
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Gongg ANOPHELRS
Buhgenua Stethomyis
Eompi  Bdwarda.... oo 2
Bubgenna Anopheles
Group Anoepheles
Heries Anopheles
guadrimasidatis Say
sanculipenniz Meigen ...
alrepos I & B
crycigns Wied,
punclipennis Soy. Ay
peevdopunciipanniz Theob. 8
parapunclipenais Martini. 9
Reetorty Glaquinto.... andIF
gigand Cod.
selojuensis De Leon
Beriea Cpeloleppileron
girabhamii Theob. ... . 15
vestidipennis D & K. 14
Growp Aribalzagia
neomaculipalpes Curry... 13
panetinaclo D & H..... 16
apieimacula I & B 5 bl
Bubgenua Ngazorhynohus
Beries argyrifarsie
argyritargis B.-D..
darlingt Roob

15
=18

albitarsiz Arribh.... ... 20
Serigs farstmaculaine
albimanus Wiad, .o 21
irignnulalus Neiva &
Pinto

atredei Rook

torsimaeulotue Goeldi .. &

ozwaldoi Paryassu. ... 25

enomaloplipliue FEomp .. 26
Bubgenus K erfeasia

ratvad T T & o a7

This classifieation iz adapted from Ed-
wards (1932}, and differs from his in one
mingr modification. The writer believes
that Bdwards® groap Kerfessie should be
elevated to a subrenerie rank, co-equal with

subgenus Nyssorfiynchus, Edwards, in a
persomal communication, has agreed with
this eontention.

Most of these species are strictly neo-
tropical, but a few species penetrate the
area from the north and are found mostly
at  higher elevations on  the Mexiean
platean. These species are 4. punclipen-
witg, A maculipennis, A, guadrimoculedues,
A eructans, and A, afropos. One neotropi-
cal species, A, albimanus, penetrates to the
northern limit of the area, being Lound in
the lower Rio Grande valley.

The characters of the male terminalia ave
the basiz of classification of the Anophe-
lines into genera and subgenera. It iz
possible to elagsify all the 27 species of the
area under consideration info these cate-
gories by noting the arrangement of the
gpines on the side-piece of the terminalia.
The following table shows how this 15 done:

CaArsoTERs oF Marg TERMINALIA

Of the penera and subgenera noted above,
Chagasie, Stethomyie, Nyzserhynchus and
Herteszia are easily recognizable by the
characters of the spines on the sidepleces
of the male terminalia, But the subgenus
Anapheles 15 divided into a number of
gronps and series, which are rather more
difficult te separate on male terminalia
characters, The group Aropheles contains
two series, Anopheles and Cyeloleppieron.
In the series Awnopheles, the leaflots of the
mesesome may be variable in number of
pairg, but all the leaflets are alike in form.
In the series Cyelolepptersn, a single pair

CLASSIFIOATION OF THE ANOPHELINI 0N BASIs oF SPINES oF SIDE-TIECE

o l Bazal Parabagal Aocessory Internal
Divizion 1 : R 4
ohi apinaz apines spine
(Fenng CHAGARIA Present, | Undifferentizted Undifforontisted None
Genug ANOFHELES Abzent [Sen helow) [Beo bolow) {(See Delow)
Hubgenus Stelhomyia Lt One, large Algent One, larga
Anopheles L2 Twao L Omne
Nyzsarfarnohaus e Cine Two Ome, between ac-
eoas0Ty Apines and
tip of side-piece
Kerlegsia L2 Ome Two Ona, between para-
bazal epine and
areeszary spines
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of very large leaflets i3 present, with or
without & smaller pair. In the group Aerm-
balzagur, the number of pairs of leaflets is
variable, but the largest pair differs in
shape and gize from the smaller pairs, Hub-
wenus Nyssorhynechus 15 easily recognized
becausze the dorsal lobeg of the claspetie are
fused to form a single median strocture,
the form of which is eharaeteristic in most
of the speeies. In submenus Kerfessio, the
position of the internal spine, lving as it
does between the parabasal and the two
accessory spines, is characteristic.

A rather eomplete knowledge of the
characters of the male terminalia is re-
quired for the separation of the species of
the subgenera Nyssorhynehus and Hertes-
gig.  As Root has well said, “*The adult
markings of speeies of this aubgenuns
{ Nyssorhynehus) are unusually wvariable,
and in working out the fauna of a repion
which has not been earefully studied previ-
ously, it 15 essential to base identifications
on larval and hypopyegial charaeters, which
are eomparativelv stable, instead of on the
variable characters of the adult ecolora-
tion.”” Because of limitations of space, 1t
is impossible to do more than te indicate
the charaeters by which species may be
identified. Students desiring to  obtain
further information on the use of the char-
acters of the male terminalia arve referred
to the separate worls listed in the bibli-
ography.

Lianvarn CHARACTERS

[n many Instancees, particolarly among
the neotropical species, the larvae show bet-
ter differential characters than the adults,
This i3 particularly true of the subgenus
Nyzsorhynehws, The principal characters
used in differentiating species are: the
form and spacing of the anterior clypeal
hairs of the head; the shape of the inner
hair of the prothoraeic submedian hair-
group; the shape of the plenral hairg; the
ghape and number of the lateral abdominal
hairs; the number of pairs of palmate hairs
of the abdomen and the form of the indi-
vidual leafiets; the shape and arvangement
of teeth of the comb of the eirhth abdom-
mal serpment; and in & few species, the

peculiarities of the form of the respiratory
apparatus. A number of other characlers
are of use in differentiating certain species,
but most of the larger gronps may be sepa-
rated on the characters enumerated above.

Puean CHARACTERS

Very little attention has been paid to the
mupal  characters of the Neotropical
Anophelines, az in most eases the differ-
enceg are very slight and variable. In
renus Chagosie, series Cyeloleppteron, and
group Arribalzagia, however, the pupal
trumpets hawve characteristic shapes, and
afford better means of separation of speeies
than either the larvae or the female adults.
In one important species of subgenus
Nyssorhynchus, A. darlingt, the pupal
trumpels are unigue in form, and afford
exeellent characters for identifieation.

CHARACTERS OF THE FEMALE ADULTS

A large number of characters has been
nsed to define the various penera and sub-
genera, and smaller divisions.  Probably
one of the meost useful gross characters 1s
the color of the legs, The tarsi of all the
less are black in Stethomayie kempi, and
the 10 speeies of the series Anopheles. In
the series Cyeloleppteron and group Arri-
balzagia, the legs are specklad and banded
irreenlarly with spots of white or yellow.
[n the subgenus Nyssorfiynchus, the hind
tarsi have the first segment black, the base
of the zsecond segment black, the apex white,
while all the remaining three segments are
either pure white, or have a narrow hlack
bazal band on the fifth segment.

The sealing of the body is another impor-
tant group character. The species of the
zeries Anopheles have no seales on the dor-
g of the abdomen. Those of the group
Arribalzagia have prominent lateral scale
tufts on the abdominal sepments, as do the
gpecies of subrenns Nyszzorhynchus,  Ker-
tegzia lacks these scale tufts, no dorsal
abdominal seales being present exeept in
one gpecies, which is not found in our area,

The wing-pattern, composed of ageresa-
tions of scales of different colors, disposed
along the wing-veins, iz of use In determin-
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ing species, but becanse of the great varia-
tions which may oceuar, 1t 15 less nseful than
might at first appear. The prineipal re-
gions in which spots of definite value are
found are the costa, the leading edge of the
wing ; the third vein; and the sixth wein
All ihe species of thc subgenns Nyssa-
rhyncehie have very similar wing-patterns,
and there are great variations within the
species, making it impossible In many in-
stanees to identify females by these pat-
terns. In the seriez Anopheles, the wing-
pattern of each species iz distinetive, and
nsually will serve to distinguish species
readily, In the Arribalzagia group, the
pattern is very similar in most of the
species, and other characters, sueh as the
shape and color of the wing-scales, offer
better means of separation,

The color-markines of the palpi are also
important characters used in distingnishing
apecies,  Usnally the eolor of the last twe
segments 15 of some value in separating
related species.

In the following seetion, keys to the
female aduits, larvae, and male ferminalia
of the 27 species of the Anopheline species
found in the region are given. The key to
the female adulis ineludes a.Il the species
found in the region.

That portion of the kev to the female
adults which ineludes the subgenus Nysso-
rhynehus must be used with caution, for
the species in this subgenus resemble one
another clozely and are extremely variable
i color-characters. This is partienlarly
true of the speeies of the forsimaculotus
series, in which are the most dangerous
vectors of malaria.

Ery mo Anvnr FEMALES oF TRIBE ANOPIELINI,
PouxD IN THE NEOTROPICAL REGLON
NoeTH oF SB0UTH AMERICA

1. Beutellum trilobed; 3 medinm-sized shaggy
brown  apesics, with dark shapgy palpi;
mezonotum with ereet black scales before
wing-bases; wings heavily clothed with
broad ovate seples, mixed dark and light,
oot forming definite spots; second to fifth
hind tarsal segments broadly white basally,
black apically, with a narrow hlack ring near
base of each segment (Atlantie eoast of
Copsta Riea and Panama) (Genns CHAGASTA)

EATHANTS

Beatellum nof frilobed, creseent-shaped ; meso-
notum  without erect seales before wing-
basea; legs not marked a3 above ... 2

Slender blaek apeeies, without sealea on hody;
mesonctum  dark brown, with a narrow
white median line in integoment; wing-
geales all black; legs very long and slender,
all black (Atlantic coast of Ceata Riea, and
Foanpma) (Subgenus STETHOMYIA) .. KOMPI

Body with genles, at Jeast on anterior promon-
tory of thorax: mesonotum withont medisn
il L E I T e e et e e e 3

Hind tarsi all dark ..o ek i
Hind farsi with some or all of the terminzl
segmants white; or variously spotted, apeck-

led or banded with White ... 12
Healea on wings all dark; thorax without med-

R 5 T T R T
Healea  forming  wing-markings white and
black; thorax with broad median gray
[ [ b ey e e i

Wingas very dark, the sealez agpresgated into
four indistinet patehos on origin of scoond
vein, on eross-veins, and at bases of forks of
Znd and 4th veins; palpl with white rings
at bazes of terminal segmenta {(rarcly ab-
aent)y (southwest Coba) .. GATROTOE

Wings lighter, the seales forming fonr distinet
darker spotz on origin of second vein, om
erpsa-voing, and at bases of forke of 2nd and
4th veina; palpd without white vinga ...

MACTLIPENNIS
QUADREIM ACULATUS

Hind tibin with broad white apieal band;
wing-seales dark, except for a small white
apol at basal third of first vein, and one
large and one small white spot at apex of
wing (Panama to Mexico) ... HIBENI

Hind tibia all dark; white wing-spots not as
above e

Hind femur with narrow white apical band;
wing-aeales dark, exeept for white areas at
apex of wing on tip of costa and on tip of
fivat wein; wing-fringe white at this point
(Guatemala) LEELAJUENSIS

Iind femur and all other segments of leg
dark; wings with many svens of black and
white stales i i

Pualpi all dark, withont white ringa: a brosd
white spot on eosta, alse involving first wvein
and hase of secomd vein; another af tip of
first wvein, remainder of eosta dark; sixth
wein dark at beth ends, white in middle
[ Mexieo) FUNCTIPENNIS

Palpl with white rings on seme of the seg-
menta; winga varionsly marked, but sixth
wein not az above a

Falpi marked with white on terminsl segment
and on fwo preceding segments; costa of
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wing &ll dark, exeept for a whita aspot at
apex, involving also the tips of frst veion and
upper branch of second vein; sixth vein with
three dark spots (Antilles; Yueatan to Hon-

duras) SORUCIANS
Palpi whiteemarked; costa of wing not as
above; sixth vein vaviously marked ... 10

Cpsta of wing with two white spots, one at
Junction of subeosta, and another at apex of
wing, both also invelving areas opposite on
first vein; sixth vein basally white, apically
dark PEEUDOPUNOTIPEN NIS

Bixth vein not bazally white, apicelly dark .11

Coeta of wing with three large white aspots,
ona &t junction of costa and suboosta, an-
other between this and base of wing, and a
third af apex of wing, involving also tip of
first vein; sixth vein white, with & central
dark area and one o APOE o

PARAPUHCTIFENNIS

Costz of wing with two white spots, one at
junction of costa and snhoosta, broadly in-
volving first vein, and another at apex of
wing, involving fip of first vein also; three
dark zpots on sixth vein, one at base and one
in middle small, the spot at apex of vein
larger; snother amall black apot near origin
of Tourth vein {Mexieo, Guatemala)

| HECTORIS

Hind tarsi with apical portion of sceond seg-
ment white, all of third, fourth and fifth
sepments white, with or without o nparrow
black basal ring on fifth segment (subgenus

A R R Y 13
Hind tars: not a0 marked ..o 20
Hind tarsi with fifth sagment all white ... 14

Hind tars with nareow black boazal ring on
fifth segment 1G

First abdeminzl sternite with two parallel
lines of white scales; mid tarsal segments
with white rings; secomd hind tersal seg-
ment nearly helf black, half white (Panams,
LT 0 Ty S e e ALBITARZIS

First abdominal sternite bare, without lines of
it eAnA e S e e R 15

Mid tarsal sepments with narrow white rings:
next to last sepment of palpi with many
white seales, terminal ssgment white; seeond
hind farsal segment usually half  black
(sometimes mored ; a narrow white ring al
apex of first hind tarsal segment (British
Honduras and Guatemala) ... DARLINGT

Mid farsal segments without white rings: next
to last segment of palpi all black, terminal
segment only whites seeond hind tarszl seg-
ment about one-third black; first hind tarsal
aegment without apieal white ring (Panasms
e e T R R ARGYRITARSIS

16,

15.

19,

20.

21.

22.

23.

o3

Seeond hind tarsal segment about one-sixth
blacle at base (Panama, Costa Rica)
QSWALDOI

Becond hind tarsal segment more than one-
aixth biack al base

Liagt two segments of palpi white ... 18
Terminal segment of palpi white; preceding
segment 2l blask, or with few white
Bealas s

Becond regment of hind tarsi about half black,
helf white (breeda in salt water, Atlantie
eoast of Ponama) ... TARSIMACULATUS

Becond segment of hind tarsi less than half
black {stredel in fresh-water ponds, Panama
to  Mexico, ademolophyllus in runming
sbreams, Atlantie cozst of Panama and south-
[V G £ TR T iy Rt et o e ro L STRODEL

ANOMALOPIYLLUS

Large species, the white apota on eosta of wing
broad; spot B2 {the costal white spod seeond
from base) larger than preceding black spot
(Panama to Brownsville, Texaz; Grester
Angillea) ALEIMANTE

Bmaller species, the white spots on costa of
wing reduced; spot B2 usnally smaller than
preceding black spot (Panama, Coste Biea),

........ CTRIAMNTULATUS

(Formerly BACHMANNID)

Mesonotum gray, with four bare black lines;
costa of wing with four or five alternating
subegual black and white apots; hind tarsal
serments narrowly  black basally, broadly
white apically; sbdomen without seales
(subgenus Hertessfo: Panama northward),

........... ; e BLEAT
Mesonotum, wings, and legs not as above;
Temorn and tibise apotted ... i 21

Costz of wing with a prominent hend or
“"kink'' at junction of suhgosta; Iateral
abdominal scale-tufts present (groonp «rri-
balzagia) ... i aiA ly

Costa of wing straight, without such a kink;
hind tarsi with narrow light rings at the
joints; lateral abdominal seale-tufts abzent
{zeriea Cucloleppieron)

Costa of wing with only two large dark spots;
Mack apot at apex of wing usually large,
distinet; fifth wein apeckled with light and
dark sesles (Panamna, Coata Riea, probably
mortheard) oo i MNEOMACULIPALPUS

Closta of wing with three large dark apots;
hrownigh or blackish speeies, with pale seales
of wing either white or FelloW ... 23

Large brownish specics; wings with brown,
white, and yellow seales; Gfth vein speckled
with dark and pale seales; dark spot at apex
of wing diffuze, ahout the same size as the
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dark spot betwesn it and the third Iarge
eostal spot (Panama to Mexico) . =
PUKCTIMACULA
Hmaller biack species; winga with black and
white seales only; fifth vein black on stem
and lower fork: black spot at apex of wing
prominent, larger than black spot between it
and the third large eostal spot (Panama
TOTERREdY s APICIAMACTLA

A amall speciea, wings mostly  white-sealed;
edga of coste black; with & conspicuons dark
spot at middle; dark wing-seales large, some
nearly cireular (West Indian islands) ...

GEABITAMII

A large brown specics, wings mostly dark-
gealed, seales narrow; a few small yellow
gpote on costa and apex of wing; hind tarsi
usnally with narrow yellow Tings on both
ends of segments (sometimes absent)
{Greater Antilles, Dominies, southern Mex-
ien, British Hondurss southward along At-
lantic coast to northern Pansmo)) s

VESTITIFEN RIS

EET To THE LARVAE OF THE AXOPHELINI FOUND 19

X

THE NEOTROPICAL REGION INORTH OF
20UTH AMERICA

Without sapparent and funetional palmate
hairs; a long annulated process ending in o
gplit bristle arvises from each lateral flap of
respiratory apparatus {Panama, Costa Hiea)
(subgenns Slethomyiz) _EOMTT

Wilth three or move pairs of wall-developed
abdominal palmate haiva; lateral flaps of
respiratory apparatus not za above ... 2

[ntegument very hairy; palmate haivs with
racket-shaped elements present om thivd,
fourth and ffth abdominal segments; a
single long filament arizses from anterior
plate of respiratory apparvatus  (stream-
breeder, Ponama, Coata Riea, DBritish ITon-
duras) (Genns CHAGASIA} ... BATHANUS

Integument not hairy; with more than three
pairs of well-developed abdominal palmate
hairs; respiratory apparstus nol as above .3

. Lateral abdominal hairs on segments 4, 5 and

6 with eosrse lateral branches ... &
Lateral ahdominal haira on segments 4, b, and
on G, if presemt, without coarse Iateral
bramehes 2ottt i st anen B i chiviioey

Outer and inner anterior, and postarior elypeal
baoirs Jong, simple, subequal; mesothoracie
and metathoracis plevral haivs muoeh thick-
ened, spine-like: tips of posterior plates of
respiratory apparatus produced into two long
black upeurving tails . PEEUDOPUNCTIFEN KIS

Anterior internal elypeal bairs notably longer
and strenger than cxternal hairs; meso- and
metathoraeie plewral haira slender, normal,

L

not thickened; tips of posterior plates of
respiratory apparatus rounded (Guatemala,
at high altitedea) . TECTORIS

Oufer anterior elypeal hairs uvswally forming
a fan-shaped tuft; inner elypeal hairs sim-
ple, set closs togetber; well-developed pal-
mate bairs on third to seventh segments
oy s

Cuter anterior elypeal il.'ura never forming a
fan-shaped tnft; inner elypesl hairs simple,
get elose together or far apart; palmate
haira present or absent on abdominal seg-
ments 1 and 2; present on segpments 5 to ¥ .8

Anterior dorsal hair of prothoracie pleural
hair-group with g few lateral branches;
lateral haira of abdominal sepments 4 and 5
normally double, sometimes triple; wventral
sabre of antenna with tromeate, Trayed fip.

NESTITIPENNIS

A]l lnng hairs of protberacic pleural hair-
group simple, unbranched; lateral hairs of
abdominal segments 4 am:] 4 single or
Fouble o

Ventral aabre of sntenna squarely truneate,
the tip frayed; outer anterior elypeal laire
normally forming a leng toft with many
ultimate branches; lateral hairs of abdomi-
nal sepments 4 and § single (Central and
South Armeriean mainland, Trinidad)

PURCTIMACULL

Ventral sabre of antemma pointed; ouwter an-
terior elypeal hairs forming 5 dense flat-
tened tuft, shorter than inmer clypeal haira;
Lateral abdominal haira of 4th and 5th seg-
ments branched

Branching of outer anterior clypeal hairs di-
chotomous, without additional fine branches;
lateral hairs of abdominal segments 4 and 5
usnally  double  from basze  (Caribhean
Telanda) s T L GRADEAMIT

Branehing of outer anterior eclypeal haira
falsely dichotomons, with many fine simple
clements  in addition  fo dichotomous
bramehes; lateral haira of abdominal seg-
ments 4 and & wariable, wswally triply
hranched (sometimes more) from basal third
(Caribbean coast from Yueatan to Spanish
Honduras; Greater Antiiles) e CRITCIAN S

Frontal hairs of head simple, at most finely
frayed; latersl abdominal hairs of segmenta
4, §, and & finely feathered; testh of pecten
all long, anhenqual; palmats hairs absent on
firat abdomingl segment; leaflots straplike,
with trumeata tipa  (enbgenus  Hertessia,
bromeligd-inhabiting, Central Ameriea) ...

NEIVAL

I'rontal hairs of head plumose; lateral hairs of
abdominal segments 4 and 5, and on 4, if
present, simple, not feathered; pecten testh
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irregular in length; leafleta of palmate hairs
alwrya pointad - meer e 1)

Well-developed palmate hairs present on all
abdominal segments (1 to 7); Iateral sb-
dominal huairs present on segments 4, 3, =nd
G; elypeal haira variously arranged (sub-
genms Nissorhyiielie) T 15

Well-developed palmate hairz present on ab-
dominal segments 2 to T only; lateral ab-
dominal haivg present or absent on sepment
63 inner clypeal hairs elose together: onter
elypeal hairs aimple ...

» Well-developed palmate heirs present on ab-

dominal segments 2 to T only: lateral ab-
dominal haivs present or absent on segment
.13
Well-developed palmate hairs presenl on shbe
dominal segmenta 3 to 7 only; lateral abe-
dominal hairs present on segments 4 and 5
IR S e e s e e pRet,

Lateral abdominal hairs prescnt on segments
4, & and & singla; ome of the two Jong meta-
thoraeie pleural hairs bramched at tip; pal-
mate hairs with narrow, lanceolate, smaooth
leaflota ..o ARGYRITARSIS

Lateral sbdeminal hairs present on sepments
4 and 5 only, absent on 6; both long meta-
thoraeie plenral hairs simpls ... Gl

Lateral hair of third sbdominal segment stout,
plumaose, normal; Jatersl abdomingl heirs of
sagments 4 and § normatly double; eloments
of palmate hairs wide, with serrations be.
yond middle; wseally a small, transparcnt
larva (Cenfral and South American main-
land} ot AU LR et ey

Lateral hair of thivd abdeminal segment with
glender, straight cenfral shaft, with fine
Iateral branches diffiendt fo sec; lateral ah-
dominal hairs of segments 4 and 5 simple,
ahort, slender; elements of palmate hairs
long, laneeolate, with faing serrations; a
very large dark larva {Ceniral Ameriea at
high altitudes, syn. ehirigedensts) ...

FARATUNCTIPENNIS

Inner anterior elypeal hairs nolably thicker
and stronger {han outer elypeal hairs; all the
long haivs of the prothoracie plevral lhair-
grovp simple; lateral haira of abdominal
segments 4 and 5§ wenally single; a dorsal
longitudinal white line usually presemt on
therax and sbdomen ... NEOMACULIPALPUS

Inner anterior elypeal hairs not notably thicker
and stronger than onter elypeal hairs: an-
terior dorsal hair of the prothoraeic plenral
hair-group with 2 few lateral branches;
lateral bairs of sbdominal segmenta 4 and
4 usually double; dorsom of thorax and
abdomen varipusly marked .. APICIMACULA

Posterior plates of spirscular apparatus with

L.

17,

18.

14,

2,

21.

45

two long filaments arising from strong
tubercles about midway of length of plate;
spurs at bases of plewral hairs very long,
strong; inmer prothoraeie awbmedisn hair
with fing branches from alender shaft .
DARLINGI

TPosterier plates of apiraculsr apparatus not
23 above, without long flaments: spurs at
bases of plenrsl hairs moderste: inner pro-
thoracic submedian Dhair net with  fine
branches from slender central shaft ... 14

Tuner prothoracie submedion hair with shaft
thickened and widened, with many hairlike
latersl branches; anterior dorsal hair of pro-
thoraeie pleural hiir-group with many fine
Interal Beanehes e ALBINMANTS

Tnner prothoracic submedian hair palmate; all
the long hairs of the prothoracic pleural
hatr-group simple ... AL

Inner snterior elypeal hairs so spaced that
distance between them is more than one
third of the distance between the inner and
the outer elypeal hairs

Inner anterior clypeal hairs so spaced that
distance hetween them is less than one-third
of the distance between the inner and the
outer elypeal heirs; clements of abdamingl
palmate Dhairs notably very long, smooth,
pointed ]

Anterior elypeal hairs nearly evenly spaced,
with few fine lateral branches i LB
Anterior internal clypeal hairs closer than dis-
tance between inner and outer elypeal hairs,
and with many conrse lateral branches, . 20

Inner aubmedisn prothoracie hair small, pal-
mate, zhout one-third the length of the mid-
ile bair, with about 15 &0 18 very fine, haie-
like leaflets; larve small, naually dark green
with white spots BAUHAMANNI

Inner submedian prothoracie Tair very large,
about half the length of the middle hair,
palmate, with about 15 narrow lameeslate
leafiets, wsually heavily infuscated: Jarva
large, variously colored ... ALBITATEIH

Outer anterior clypeal hairs with many lateral
branches from shaft; inmer eubmedian pro-
thoragie hair palmate, with zbout 12 broad
lencenlate blunt-tipped leaflata; outer pair
of fromtal haira of head not notably longer
and  strenger  than other frontal Thairs

(hrackish water breeder)  TARSIMACULATTE
Outer anterior elypesl haivs with few lateral
Lrancles from shaft; inner submedian pro-
thoracie hair palmate, with about 10 Droad
lsneeolate leaflets; outer pair of frontal
hairs of head notably longer and stronger
fromtal

than other higirs

breader)

i(fresh  water
.............. OFWALDOT

Inner snterior elypeal heirs very close to



96

MATLARIA

gether, less than one-third the distanee be-
tween inner and outer elypeal bairs; inmer
gubmedign prothoraeis halr palmate, with
shout 15 narrow lanesolate leaflots.  STRODET
Inner anterior elypeal hairs not 2o elose to-
gather, about one-third the distance between
inner and onter elypesl hairs; inmer subme-
dian prothoracie hair palmate, with abeut 10
narrow lancenlzte leafiets  (rapid atream
breeder, Closta Eiea) ... ANOMALOFHYLLUS

EEY 7o THE MALE TERMINALIA OF THE NEOTROTICAL

=

BFECIES OF THE ANOPHELINI ENCOUNTERED
MNoRTH oF BoUTH A MERIDA

Bide-piete without parabasal spine; a large

apingse sub-basal lobe present {Femus CHA-
GASIA) BATHANTE
Bide-piese  with pumlmsal gping or Epines
[Zonus ANOPHELES) .o

Zide-picer with two spines, one very lsrge
parabasal, one internal {subgemus Stetho-
myla) HOMFI

Bide-piece with thres apines, two parabasal,
one infernal {subgenus Anephales) . 3

Bide-pdece with four spines, omc parabasal,
two mecessory, one internal  (sehgemera
Nyzeorkynchus and Kerfessin) ... 13

Mesosome  without leaflets; outer lobe of
claspette with thres long filaments, the tips
much broadened and bhent inwards, pipe-
ghaped; inmer lobe with two or more nar-
row, flattened, pointed filiments, the outer-
most the longest (Guatemalan highlands)

EELAJUENSIS

Meososome with leaflets; lobes of claspette not

ag above ... 4
Mesozome with leaflets all of the same general
ghape (Eerie2 ANOGFHELES) ... i

Terminal leaflets of mescsome always lomger
and broader than others (group drribol-
zagie and series Cyeloleppleren)

Megozome with a single pair of long, Dblack,
aerrate leaflets; mesosome long, slender, nor-
mal _FISENI

Mescaome with more than a sngle paeir of
Ieaflets; these leaflots amall, {ransparent,
difficultly visible; mesosomes short, curved... G

(Claspette lobes with two or thres very ]-::ung:J
inwardly curving setoe abt apes . i
Claspette lobes with one or two fosed bladelike
filaments on outer lobe; inner lohe with a
aingle long, pointed seta at apex, and a
ghorter glender setn on internal fsepeet at
base; mesoaome with one or fwo pairs of
gmall, broad, shallowly serrate leaflets
PARAPUNCTIFENINIS

Mesosome with two or three paire of long, ser
rate leaflets; if three paira, the middle pair
the longest; ooter lobe of claspette with

1.

Tz

14,

three somewhat fuaed, bladelike, pointed fila-
ments HECTORIE
Mesosome with ong to four paira of small, deli-
cate, deeply eerrate leafletz; outer loba of

. elaspette with two or three somewhat fused,
bladelike, rounded dlaments
PEEUMPU‘\'{'TIPENWIS

Mesosome with & single pair of very long,
lanceoiate leaflets, threc-quarters the length
of the mesosome VESTITIPENNIG

Mesosome with more than a eingle pair of
leatiets ... il

Meazozome with two paire of leaflets, fhe ter-
minal pair large, the smaller pair less than
half the longth of the larger (Antilles) ... ;

GRAREAMII

Mesosome with more than two pairs of leaf-

Joka R : 14

Terminal leaflets mueh larger than the other
pairs, elongate diamond-ahaped, with central
rib and hyaling marging ... PUNOTIMACTLA

Tarminal leafiats without hyaline marging.. 11

Terminal leaflets about twice the length of the
next smaller pair, saber-shaped; ventral
claspette lobes very hairy ... APICIMACTLA

Terminal leaflete very wide, the other pairs,
usnally four, all very slender and nearly as
long as the terminal pair; claspetts lobes
gearcaly hairy, with one stout apical hair and
two smaller aceessory hairs

HEXMACULIFALFUS

. Bide-piece with internal spine Detween noocs-

80Uy spines and parabassl spine; mesosome
slender, tapering, without terminal leaflets
(eubgenne Hertessio) HEIVAL
Side-picee with internal spine between acces-
aory apines and apex of side-picee (subgenus

Nysgorhynohus) .. 13
Mesosome with a pair of leaflets ... 14
Megosome without Jeaflets ... 16

Fuosed wventral lobes of claspette with long,
hairy basal lobules, ag in osiwaldol; meso-
some with two long, straight, thick, tapering
lpaflats, coarsely serrate om outer terminal
] TN | b e Tt == e ANOMALOPHYLLUS

Fused ventral lobes of eclaspette low, without
long, hairy bassl lobules

Tip of mesesome long, seoop-shaped; a palir
of leatlets from slight offsets on sides; leaf-
lets long, straight, somewhat widened at
middle, decply serrate on terminal half;
Tunzed ventral lobes of elaspette with rounded
apex, with microtrichia, and two amsll, hair-
lezs, wrinkled, pouchlike ventral projections
basgally _DARLINGI

Tip of mezssome very short, rounded; the pair
of leaflets mot from offaeta, short, corved,
aerrabe; fused ventral lobes of elaapotte low,
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without  pouchlike projections, but with
curvad ridges from apex .. ARGTRITARSIS

Fused ventral lobes of claspette with columnar
truments apex, with distinet medien emargi-
nation; the membrane below expanded into
a pair of prominent, hairless, ovoid lobes |

ALBIAMANTIE

Fused vontral lobes not oz above ... 17

Apex of fosed ventrzl lobes of elagpette nota-
bBly medified, with raised striations or pro-
TR AT ES e e R

Apex of fused wventral lohes of claspatte
rounded, or slighily emarginate, not nolably
modified ...

Apex of fused ventral lobes of elaspette with
Iaternl ear-like cxpansions; basal lobules
amgll, with fing hairs; filamente of dorsal
claspette lobes short, with rounded tips
(BYTL. BACHMANEL) e TRIANNULATUS

Apex of fused ventral lobes of claspette with
eract, rogoze  Iateral c¥pansions;  basal
Iobules large, with long hairs from free
maerging  filaments of dorsal lebes long,
pointed ... e ATRODEL

19, Tused veniral lobea of :.]asl'le'[:t
apron-dike hairy basal lobules
Fused wentral lobes of elaspette without anch

bassl lobules, low, rounded, obsolstely stri-

BU 2oyt i s v v e A R ALEITAESIS

with long,

20, A ercseent-shaped chitinized arep above baszal
supporting  strip, below apex of ventral
lobes; lomg, apron-like bassl lobules with
digtal free marging fringed with very long,
Teflered WOAYA. ... Lt CEWALDOT

A round chitinized spot just above aupporting
basal strip, below apex of wventral lobes;
long, aprom-lika basal lebules with short,
radiating hairs (dguasalis)

TAESIMACULATTS
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