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INTRO~U CTION 

The purpose of this paper is to r eport the results of mosquito 
investigations in Puerto Rico during the period July 5, 1935, to 
June 1, 1936. These investigations were carrie d on with special 
funds available to the Bureau of Ent omology and Plant Quarantine 
of the U. S. Depart ment of Agr icult ur e for stu dies on insects of 
Puerto Rico. They were under the technica l dire ct ion of the Division 
of Insects Affecting Man and Animals, and conducted in coopera -
tion with the Federa l Experiment Station at Mayagi.iez, where head-
quarters for the investigations were located. Mayagi.iez is situated 
in a region of heavy rainfall, and its proximity to :the mountainous 
r egions at Maricao and the extremely dry arid region on the south-
ern coast made it a convenient center from which to study mosqui-
toes und er various ecological conditions . 

Puerto Rico is a mountainous tropical island. Topographically 
it consists of a large cent ral mountainous region surrounded by a 
r elative ly narrow coastal plain. On the basis of variat ion of rain-
fall , the island may be divided in a general way into three regions: 
(1) the wet coastal plains of the n orth, east, and west; (2) the dry 
southern coastal plain , and (3) the central mountainou s area, which 
is s-qbject to heavy rainfall. Practically all of these region s rec eive 
th eir maximum pr ecipitation late in the summ er and early in the 
autumn (August to October) whereas the winter period (December 
to March) is noticably drier. The average annual temperature along 
the coastal r egion is between 75° and 80° F. Because of the influ-
ence of the surrounding ocean, seasonal and daily variation in 
t emperature is not pronounced. 

PREVIO US WORK ON THE MOSQUITOES OF PUERTO RICO 

In 1922 Root (22) 1 reported a list of mosquitoes that he had 
taken in Puerto Rico together with a summary of all previously 
reported species. Sin.ce that time many new species have been added 
(Johnson (13), Dyar (2), Wol cott (26)) and the taxonomic st atus of 

1 The numbers in parenthe sis ref er to publicntions given in th e bibliography at the 
end of this pap er . 

137 



138 THE JOURNAL OF AGRICUL'l'URE OF 'l'HE UNIVERSITY OF P. R. 

others has been rev ised (Dya r (2)). The following is a list of the 
species which have hitherto been report ed from the island with refer-
ences to the papers in which the original records appeared; certain 
doubtful records have been omitted . 

Anoph eles albimanus Wi edemann ( 21) , (12), (25). 
Anopheles grabhamii Theobald (12), (25 ) . 
Anoph eles vestit ip ennis Dyar & Kn ab ( 13), ( 2) . 
Megarhinus porto,·ic ensis Roeder (21) . 
A edes sollicitans (Wa lker ) (26). 
A edes taeniorhyn ch11s 'Wiedemann as A. portor.icensis (12). 
Aed es mediovittatiis (Coquillett) (24) . 
Aecles aegypti (L. ) (12), (24), (25) . 
Psorophoi-a jarnaicensis (Th eobald ) (12) . 
Culex q1iinq1iefasciatus Say ( 12), (24), (25) . 
C1ilex secutor Theobald as C. toweri (12), (2) . 
Culex americanus (Neveu-Le mair e) as C. bisulca tus ( 12) . 
C1ilex antillwrn-rnagnormn Dyar (2) . 
Culex nigripalpus Th eobald (24) as C. similis . 
Cul ex afratns (T heobald ) (22) . 
Culex habilitato r Dyar & Knab (26) . 
Cul e.'C inhibitato1· Dyar & Knab as C. borenqi~ini (22), (2) . 
C1ilex bahamensis Dyar & Knab (26) . 
Deinocerit es cancer (Theobald ) (22) . 
Uranota enia sapphii'ina Ousten-Sacken as U. socialis (22), (2) . 
U1·anotaenia lowii Theobald (22). 
Mansonia titiUans Walk er (26) . 
Wy eomyia mitchellii ? Th eobald (26) . 
Dixa sp. pr obably clavul1i,s Willi ston (26) . 
C01·eth11ella spp. probably appendliciuata GrabhG/YYI, (26). 

The lit erature consider ed in the forego ing paragraphs has been 
concerned with the taxonomy of mosquitoes. There are many other 
papers which deal with th e habits of mosquitoe s and the ir relation-
ship s to such diseases as malaria , :filaria , and dengue in Puerto Rico, 
and these are included along with others of a gener al nature in the 
bibliograph y (1, 3, 4, 5, 6, 7, 8, 9, 10, 11, 14, 15, 16, 17, 18, 
19, 20, 21, 23) . 

ECONOMIC IMPORTANCE OF THE MO SQUITOE S OF PUERTO RICO 

The geograp hic position of Puerto Rico is such that climatic 
factors ar e favorable for the development of mosquitoes through -
out the ent ir e year . The genera l mosquito pro blem, the refore, is of 
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a greater magnitude than that o.£ countries in temperate zones where 
mosquitoes are active only during a portion o.£ the year. Not only 
are mosquitoes annoying to man and animals during the entire year, 
but many of the species transmit the causative organisms of disease. 

Mosquitoes are of disfnct importance because of the discomfort 
caused to man and animals by their bites. This is particularly true 
in the coastal region ·where the greatest concentration of population 
is found. The use of bed nets for protection during sleeping hours 
is a rather general practice) yet there are many people ,vho, because 
of economic reasons, are unable to avail themselves o.£ this means of 
protection. 'l'he practice of screening houses is not common and 
consequently practically all of the people are subjected to some 
degree of annoyance during their waking hours even though many 
of them are protected dur;ng· their sleeping hours. Annoyance, then, 
i)'., a general problem involving u large majority o.£ the people. l\'Iore 
important 1 from a health standpoint, howeYer, are the consequences 
resulting .from the transmission of causative organisms of certain 
diseases of man by mosquitoes. 

One of the most serious health problems Vi'hich confronts Puerto 
R;co is malaria. The number of deaths caused by this disease has 
been between 1,000 and 2,000 annually, Previous to 1924 there were 
few studies dealing with the incidence of this disease in Puerto Rico. 
In that year, however, the Intel'liational Health Board of the Rocke-
feller Foundation initiated a study to obtain more complete informa-
tion on all the phases of the malarial problem. The pTOgress of this 
work has been reported in a series of publications by Earle (3-10), 
Among other things, these studies have indicated that malar:a is 
a serious health problem mainly in the coastal region where the cul-
tivation of sugarcane is the important industry, and that control of 
the anopheline mosquitoes is practicable in many of the regions where 
the incidence of malaria is high. 

The distribution of filariasis has been studied by Hoffman et aL 
(11). Their studies indicate that this disease is, in the main, limited 
to the coastal region with AguadiIJa on .the western coast and parts 
of .San Juan on the northern coast as the most important endemic 
foci. This disease is not as important as malaria. 

Prior to the American occupation of Puerto Rico, yellow fever 
was a common and, at times, an epidemic disease. Since the Amer-
ican occupation, several cases of this disease have been removed from 
incoming vessels to the quarantine station by public health officials. 
The mosquito Aecles aegypti, which transmits this disease, is very 
common in the coastal region of Puerto Rico. 
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Dengue , althpugh seldom fatal, is a specific fever of warm coun-
tries . Frequent cases are reported in Puerto Rico. The nature of 
the causative organism is not clearly understood , but it is agreed, 
that Aed es aegyvti is involved in its transmission. 

METHODS OF 0oLLEC'.rI0N AN D IDENT IFICATION 

Fie ld collections of larvae were made in all situations in which 
stagnant or slowly movin g waters were present . Most of these col-
lections were made in the western portion of the island but frequent 
survey .tr ip·s wt3,re made into the eastern portion . Th e usual situa-
tions in which larvae were colleeted were street gutters and culverts, 
cisterns and rain barrels , drainage, roads ide, and irrigation ditches, 
swampy areas, and along the margin s of ponds , lak es, and rivers. 
In addition, water was taken from tree holes, crab holes, and the 
leaf bases of certain plant s and examined. The temperature, hydro -
gen ion concentrat ion, and chlorine content of waters containing 
larvae were det ermined by standard field methods. The forms were 
determined in the lar val stage or reared and determined by adult 
characteristics . 

Adults were taken by several methods. In order to determine 
the relative abundance and distr ibution of those mosquitoes attack -
ing warm-blooded animals, horse traps were employed . The native 
hor ses are small so that a trap seven feet long , five feet high ; and 
4 feet wide is sufficient for this purpose. The small size of the 
tra p facili ti es it s tran sfer fropi one locality to another without 
difficulty . In addition, the c-ost o{ a horse suitable for this purpose 
is small, which further increases ·.the desirability of the method. The 
procedure used was to put the hor se in the trap lat e in the after -
noon and to collect the trapp ed mosquitoes just before sunrise the 
following morning. Collection of adults by light traps was also 
found useful in determining abundance and distributi on of various 
species, especially certain kind s not usually taken in hor se traps. 
These trap s were of the box type, the source of light being a 200-watt 
clear glass bulb. Other methods for -collection of adults were col-
lections in houses to determine the forms that enter dwellings, and 
net collections in the fields and woods and regions where the use 
of hor se or light traps was impracti ~able. 

The collections from the various sources were examined and the 
abundance and distribution of the species recorded. The specimens 
that could not be identified in the field were forwarded to the Division 
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of Insect Identification for determination. This opportunity is taken 
·to acknowledge, with thanks, the invaluable assistance ·re)ldered by 
Dr. Alan Stone of that divis ion. 

HABITS, DI STRIB UTION, 2 AND SPECIES OF PUERTO RICAN MOSQUITOES : 

In genera l, the larva l habitats of the various species of mos-
quito es in P'uerto Rico may be grouped under the follow ing seven 
type locations: 

1. S.tagnant water around dwellings. 
(a) In cisterns and water barrels -Aedes aegypti. 
(b) In tin cans, temporary pools, and streef ·gutters ·(fig. 1) 

-G ulex qiiinqii-efasciatiis, Anopheles albimanus, and 
occasionally Gulex nigripalpiis. 

2. Open-country br eeding places (swampy areas, roadside , drain -. 
age (fig. 2), and irrigation (fig. 3) ditches, and the edges of 
ponds (figs. 4 and 5), lakes, streams, and rivers )- Psorophora 
pygmaea, P. jamaicensis, Aedes scapiilaris, A. taeniorhynchus, 
Gulex pilosiis, C. inhibitator, C. carcinophilus, C. atratus, 0 . 
nigripalpus, C. secut01\ Uranotaenia sapphirina, U. lowii, Ano -
pheles albimaniis, A. g1Y:1.bhamii, Corethr ella appendiculata. 

3. Crab holes-Deinoce1'.ites cancer, Gorethrella append!iculata. 
4. Tree holes- Mega.rhinus portori.censis, Aedes rnediovittatiis, Goreth-

rella appendiculata. 
5. Leaf bases of bromeliads and other plants (fig. 6)- Wyeomy ia 

mitchellii, G-ulex americanus, Megarhinii s portoricensis, Goreth-
rella appencliculata. 

6. Brackish water pools- Psorophora pygrnaea, Aedes sollicitans, A . 
taeniorhynchus, Gulex inhibitator, C. bahamensis, C. nigripalpus, 
C. habilitator., C. atratus, Uranotaenia sp.,3, Anoph eles albirnanus, 
A. grabharnii, A. cnicians. 

7. Attached to roots and submerged stems of aquatic plants - Man-
sonia incliiuitans, M. titilfans. 

Th e following paragraphs give the species of mosquitoes collected 
by the writer in Puerto Rico with notes on their habits, abund ance, 
and distri bution. 

i. " Wyeoinyia (Wy eomyia) mitch ellii (Theobald). 
Th' s species is found breeding in the water contained in the lea£ 

bases of epiphyt~c bromeliads in the higher altitudes of Puerto Rico. 

'The di stribution records indic11ted by (WAH) were m11de available by Dr. W. A. 
Hoffm an of the School of Tropi cal Medicine. R ecords followed by HT indicate hor se-trap 
collections and those followed by LT indicate li ght-trap collections. Unless otherwise in• 
dicated in the tex t, the remaining records r efer to larval collecUons. 

3 A third specie~ of . this genus was taken in neb collect ions in a thick ly woode d area 
a; Ma yagiiez in May, 1936, . It r ~pr esents a new species the description of which Dr. W. 
A. 'Hoffman ha s in manu scrip t. · · · · . . . ·-: , 
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The larvae are yellow in color and move about with a gliding motion 
over the debris in the lea£ bases. The water in which they live is 
either slight ly or distin ctly acid , having a hydrogen ion co1;1centration 
corresponding to a pH ranging between 4.0 and 6.5. The tempera-
ture of the water varies between 68° and · 81 ° F. , being lower on the 
higher points such as Br.etton Peak in the Luquillo ~ationa l Forest 
and higher at such points as Maricao. The adults are ·small bluish-
gre en forms whioh have conspicuous white markings on the hind 
legs. Apparently they are not attracted to lforses, since none were 
taken in a ho.rse trap operated on Maricap Mountain during Novem-
ber 1935 at a time when larvae and 'pupae were present in the 
vicinity . . At ti~ es they attack ~an but cannot be considered fierce 
biters. · 

Other species of mosquitoes . associated . with this form in brome-
liads are Culex americanus, Corethr .ella appendlicula~a, and Mega,r-
hinu s pm·toricensis. 

Distribution Record s : Mar icao, August 15, i935, No. 1 / l\faricao 
Insular Fore st , October 28, 1935, No. 1, ,I anuary 20, 1935, No. 10, 
May 5, 1936; Luqu illo National Forest, March 24, 1936, Ap ril 12, 
1936, May 21, 1936. 

2. Psorophora ( Grablu11rn.ia) pygmaea Theobald. 
The larvae of this species are large, have inflated air tube s; and 

prefer to live in temporary fresh-water grou nd pools conta ining little 
or no vegetation. Howev er, they are able to develop in brackish 
water, £or at Lake Guanica they were found in hoof-track poofs con-
tainin g 665 parts of chlorine per 100,000 parts of water. 

Th e adults are large, well marked forms which are fierce biters 
during both night and day . · In one case at Ponce on October 3, 
1935, they were taken off white childTen playin ·g in the bright sun 
shortly after noontime. No other observatiops of a similar nat)lre 
were made during the investigation. • They occa.sionally enter houses 
in search of blood ; and they are also . at trac ted to animals such as 
horses, since they usually were present ip. all horse -·trap collections. 
A few were taken in light-trap collections. · 

The records ava ilable indicate that this ·species is fai rly com-· 
mon on the southern coast of Puerto Rico. 

Distr ibu tion Records: Centra l Aguirre, August 15, 1935 ; Santa 
Isabel, August 15, 1935; Ponce, October 3, 1935, No. 3; Guan ica, 
October 9, 1935, No. 8; Mayagiiez , November 14, 1935. 

• Numbers following a locality and date record refer to the author' s record file main· 
tained during the course of the work. 
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3. Psorophora ( Grabhamia) jatmaicensis (Th eobald). 
'l'be larvae of this form are slight ly lar ger than those of 

P. pygrnaea. Th ey are found in temporary surface pools and occa-
sionally in roadside ditches. Usuall y, they are the only species present 
in a given pool although Anopheles albimaniLS, Citlex inhibitator, C. 
pilosits, and Umnotaenia lowii have been taken with it. 

The adults · ar e large and vicious bit ers. They were taken in 
large numbers in certain of the hor se traps, especially those along 
the seacoast at Mayagiiez. Occasionally ··adult s. were ta ken in small 
numbers in light- tra p collections. . . 

· Dist ributi on Records: •l}fayagiiez, Au gust 22, 1935, August 30, 
1935, Septemb er 17, 1935, No. 1, ]':J"ove1?~er 14, 1935, November 29, 
1935, No. 1, November 30, 1935, LT. 

4. A edes ( Ochlerotatits) nubiltt s t Theobald). 
The larvae of this form were not found in the wate r taken from 

cra b holes. D1:. Stone, however ; was able to recognize the ad ult from 
collect ions of mosquito es tak en in the entrances to the holes. Other 
species in company with thi s form wer e Ciuex janitm·, Det,iocerites 
cance1·, and A edes taeniorhynchus. · 

Distribu tion Record: Dorado, September 1, 1935. 

5. A edes ( OchlerotattLS) tortilis (Th eobald ). 
This form was first recog~ized in horse-trap collections from Las 

Mesas ( elevation 1,000 feet) in lVIayagiiez. Durin g the period Octo-
• . ber 3-9, 1935, 198 mosqui toes were taken in 7 collections and 95 

percent of t hese were Aedes tortilis. Later (November 1935) the 
same species was taken in a horse trap on Maricao Mountain ( eleva-
tion 3,000 feet ), and durin g ·1936 they were found in horse-trap 
collections in th e regions along the sea.coast. This species apparently 
pr efers higher alt itudes and it is suspect ed that thi s is the form that 
freq uentl y annoys men working in the mountain forests of Puert~ 
·Rico. 
. Althoug h an in t~nsive search was made for the larvae not one 

was located . 
Distr ibution Record s: Mayagiiez, Au gust 7, 1935, HT , October 

4, 1935·, HT, Jovember 14, 1935, HT , May 2, 1936, HT; Marica.o 
In sular For est. November 2, 1935, HT; November 3, 1935, HT. 

6. A edes (Taeni orhynchus) sollicit(J/ns (Walker) . 
This spec ies was ta.ken in both the lar val and adult stages at 

several places along the southern coastal of P uerto Rico. In no 
case, however, were lar vae taken in coasta l salt mar shes which. is 
th e usual habitat for this species. The larvae were first taken in 
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l10of-track pools along the edge of Lake Guanica . Although the 
water in the lake is only slightly brackish (25 parts Cl. to 100,000 
part s of water), the water in th e small pools adjacent to it becomes 
c..oncentrated by evapora tion . Some of these pools have a chlorine 
conient as high as 900 pai:ts p er 100,000 part ~ of water. Large num-
bers of larvae of this species were found in this region at various 
t imes. The pre sence of this species in pools having a chlorin e con-. 
t ent not greate r than 900 part s is considered unusual. In the tidal 
marshes of the eastern coast of the Unit ed Sates th is species pre -
f ers to live in pools having a high chlori ne content, it oftentimes 
being equal to, or greater than, that of coastal sea water. Other 
species were found breeding in pools with sollicitans, among them 
Anopheles albimanus, Culex bahamensis, and C. nignipalpus . The 
adults are act ive and attac k free ly at nigh t and during the day. 

Distr ibution Records: Guanica, October 25, 1935, J anuary 23, 
1936, No. 2, May 18, 1936; Aguirr e, October 30, 1935, No. 2, Octo-
ber 31, 1935, No. 1 ; Guayama, October 31, 1935, No. 5 ; San Juan, 
October 4, 1930 (WAH ) . 

7. Aedes (TaeniorJiynchus) taeniorhynchus (W.iedemann). 
The larvae of this species are found in pools of a semiperman ent 

or permanent nature in the coastal pla in region. Apparently they 
do not have any particular preference for any special kind of wate r 
since they were · taken in clean, dirty, fresh, and bra ckish pools: 
Other species found witn them in fresh water pools were Anopheles 
albvmanus and Culex nigripalpus. In th e brackish pools at Lake 
Guanic a C. bahamensis and A . albvmamis wer e associated with this 
species. The· adult s are quite numerous in certain regions and were 
taken in large numbers in two of the horse t raps operated near the 
s.eashore at Mayagiiez. 

Distribution Records: Dorado, ·November 7, 1935 (WAH), Sep-
tember 1, 1935; Guanica , October 9, 1935, No. 1, October 25, 1935, 
No. 1 ;" l\fayagii ez, August 24, 1935, HT, September 11, 1935, No. 1, 
November 14, 1935, HT; San Juan, October 1932 (WAH). 

8. Aedes ( Finlay a) mediovittatus ( C oquillett) . 
The usual larval habitat of this species is tree holes. In Puerto 

Rico many suitable cavities containing water are found in the nativ e 
mango tr ees. This species 1s not · ent irely restri cted to tree holes, 
since in one case larvae were found associated with th e larvae of 
Aed cs aegypti breeding in stone crocks which were pi led edgewise in 
a greenh ouse at Mayagiiez. 'l'he presence of these two species in 
th is situat ion r epresents an overlapping of habitats . The lar vae found 
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in tree holes are often associated with two species of predatory mos-
quito larvae, _ Megarhinus portoricensis and C01;ethrella appendiculata. 
The pH of water in these situations is usually very near ly neutr!il. 
The adu lts are conspicuo usly marked with white . They were taken 
in light traps · in a few cases. 

Distribution Records: Pueb lo Viejo, · August 31, 1935, No. 1 ; 
Mayagiiez, September 18, 1935, No. 1, October 4, 1935, No. 2. Novem-
ber 7, 1935, No. 3, December 6, 1935, No. 1 ; Guayama, October 26, 
l930 (WAH); Yauco, Apr il 1932 (WAH) . 

9. Aeaes (Ho·wardina) · aegypti (Linnaeus). 
. Aecles aegypti is one of the two species of mosquitoes that is 

near ly always found in the neighbor hood of dwell ings in Puerto Rico . 
In the poorer, t hickly settled regions the rain water is saved either 
for drinking or washing or bot h. The receptacles used to collect the 
water, either barrels or cisterns, usua lly are not covered and t hey 
are therefore easily accessible to the females for d_epositing their eggs. 

Thi s species was taken in · ali parts of the coasta l plains of Puerto 
Rico and in many of the towns high in the mountains. 

The adults are :fierce biters and attack freely and without warn-
ing during the day and early in the evening . 
· · Distribution Records: Mayagiiez, July 31, 1936, No. 4, August 1, 
1935, No. 1, August 3, 1935, No. 1, August 22, 1935, No. 2, Octo-
per 21, 1935, No. 1, October 21, 1935, No. 1, December 4, 1935, 
No. 1~ February 15, 1936, No. 5, April 10, 1936, No. 2, April 9, 
1936, No. 1; Rincon, August No. 4; Guanica, October 9, 1935, No. 
2; Fajardo, November 13, 1935, No. 5 A; San Juan, December 19, 
1935, No. 2, October 1, 1926 (WAH) ; Cafa i ·J, December 19, 
1935, No. 4; Hormigueros, April 3, 1936, No. 1; San German, April 
3, 1936, No. 3; Guayanilla, April 6, 1936, No. 1; Cabo Rojo, April 
?, 1936, No. 1; Lajas, April 7, 1936, No. 8; Aguada, April 8, 1936, 
No. 3; Aguadilla, April 8, 1936, No. 7; San Sebastian, April 8, 
i936 , No. 10 ; Quebradillas, Apri l 9, 1936, No. 4; Camuy, April i.J, 
~936, No. 6; Hatillo, April 9, 1936, No. 7; Arecibo, April 9, 1936, 
No. 8; Pefiu elas , April 15, 1936, No. 1; Ponce, April 15, 1936, No. 2. 

10; Aed es ( Ochlerotatus) condolescens Dyar & Knab . 
A form suspe cted to be this species was taken by sweeping an 

area covered with dead · leaves in a deeply shaded wood in Maya-
g.iiez. An examination of the male· genitalia substantiated · this iden-
tifj.cation. The larv a is unknown. 

Distribution · Record: Mayag iiez, May 21, 1936. 
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11. A edes ( Ochlerotatu s) scapularis (Rondani). 
Thi s sp ecies is r epre sent ed by a single larv a taken on th e edge 

of a road side di tch at Mayagiiez. It was associated with Dixa sp., 
C011ethr ell,a, app endicul,a,ta, and Uranota enia lowvi. 

Distribution Record. lVIayagiiez, lVIay 16, 1936, No. 1. 

12. ll!fansonia (Mansonia ) titillans (Walke r ). 
l\1ales and fema les of thi s form wer e taken in small number s from 

th e light trap at the E xperim ent Station in l\fayagii ez during the 
fall of 1935. No specimens were taken in hors e traps, and it is not 
known if the fema les attack man or anima ls. The larv ae were not 
taken. 

Distribution Record s : Maya giiez, Septemb er 26, 1935, LT. 
Novemb er 25, 1935, L'l'. 

13. lJfonsonia (Mans onia ) ind1ibitan s Dyar & Shannon. 
Thi s spec ies pr eviously was known only from adu lts, During 

the se inv estig ations th e larvae were taken for th e first time attached 
to the submer ged stem s of Pi stia strr1,tiodes. Larvae brought into the 
laboratory reattac hed th emselves to stem s of Pistia and develop ed to 
maturit y. A descript ion of the larva follows: 

Descr iption of th e lama of M. ind1ibitans: Length 6-7 mm. Head 
one-fourt h wid er than long; ant enna (fig. 7) long and slender, longer 
than widt h of head , a lar ge hair tuft at th e middle of th e basal 
portion, t ermin al portion long and slender with an ar ticulation at 
the distal end , two long terminal setae pre sent arising from end 
of basal portion equal in length to t erm in al portion of ant enna . 
Head hair s small and in mul tip le tuft s. Lateral comb at eighth 
segment of eight to ten scales arrang ed in a sing le row , each scale 
fring ed outwardly with lar ge spin es. Air tub es (fig . 8) less than 
t wice as long as wid e, th e basal por tion broad , a termin al portion 
sharpl y att enuated with saw-like te eth on upper edge; a pair of hair 
tu ft s on lower portion of basal por t ion, a single pair of hairs on 
upp er edge of tub e at jun ction of basal and terminal por tions; p ecten 
absent . An al segment nearl y twice as long as wid e, ringed by 
dor sal plat e and cover ed with fine pilo se seta e; dor sal tuft of many 
long hair s, all join ed at base; lat eral hair , a small tu ft of long 
hairs ; ventral bru sh of long hair s. Ana l gill s four , poin ted and 
shor ter than anal segment. (La rval and pupal skin s and reared 
mal e in t he collection of th e United Sta tes rationa l Museum. ) 

'l'he femal es were t aken in numbers from light and hors e traps . 
It is not known if the y enter houses in search of blood. Th e records 
given belo"· ar e the firs t for the West Indie s. 
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Distribution Records: Lake Cartagena, November 16, 1935, HT, 
November 23, 1935, No. 5, HT; Sabana Grande, May 22, 1936, LT. 

14. Dcinoce1•ites cancer (Tbeobald). 
'rhe larvae of this form develop in the water found in crab holes 

near the sea coast. The adults may be found resting in the mouths 
of crab holes during the day. Males have been taken from light 
(raps at night, and females engorged with blood have been found 
in horse traps. The females have been observed also in houses at 
night. 

Distribution Records: Dorado, September 1, 1935; :01ayagiiez, 
November 14, 1935, HT.; Central Aguirre, July 15, 1935. 

15. Cu lex ( ?iiochlostyrax) pilosus Dyar & Knab. 
rrhe larvae of this form were taken in a roadside ditch in associa-

tion with many other larvae. The larvae rest on their backs on 
the bottom of the pool and when disturbed exhibit a peculiar wig-
gling motion of the hinder parts of the body which is different from 
that of any other tropical C,ilex encountered. The larvae were fairly 
numerous during the latter part of November 1935 but were not 
encountered again until May 1936. Larvae of Vranotaenda are nearly 
always found associated with this species and quite frequently 
Anopheles albirnan-us and Psorophora jamaicensis were present as 
well. 

Distribution Records: Jviayagiiez, November 26, 1935, No. lr 
November 27, 1935, No. 3, November 29, 1935, No. 1, May 31, 1936. 

16. Culcx ( i}J ochlostyrax) inhibitato,· Dyar & Knab. 
This species is one of the most abundant of the C1ilex group. It 

develops in roadside ditches, swampy areas, edges of ponds (fig. 4),. 
and in both fresh and brackish water. In general, it is found in 
all types of clean water, rarely being found in water that is polluted 
with sewage (fig. 5). In one instance it was taken in water con-
taining 770 parts of chlorine per 100,000 parts of water (Aiiasco• 
River). 

The adults of this species were taken in a horse trap at Lake· 
Cartagena. No other evidence relative to their blood-sucking habits 
is available. 

Distribution Records: Mayagiiez, August 21, 1935, No. 3, Novem-
ber 29, 1935, No. 1, December 10, 1935, No. 3, January 8, 1936, 
No. 1, January 10, 1936, No. 1, January 15, 1936, No. 1, March 
15, 19361 No. 1; Hormigueros, September 17, 1935, No. 3; Guanica, 
October 9, 1935, No. 4; Rincon, October 10, 1935, No. 5; San Auto-
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nio, October 10, 1935, No. 1; Lake Cartagena, November 11, 1935, 
No. 4 ; Guanajibo, Mayagii ez, November 7, 1935, No. 2 ; San Sebas-
tiiin , J anuar y 17, 1936, No. l; Dor ado, February 1932, (WAH ) . 

17. Culex (Mochlostyra x) car.cinophilu s Dyar & Knab. 
Only the larval stage of this species was tak en. It is reputed to 

develop in crab holes but these specimens were taken along the 
edge of Lake Cartagena in water containing a large amount of float-
ing vegetation . 

Distribution Records: Lake Cartagena, November 11, 1935, 
November 23, 1935. 

18. Culex (Melanoco'l'llion) atratus Theobald. 
The larvae of this species were taken in pools of a more or less 

permanent nature containing some vegetation. They were associated 
with Anopheles albirnanus and Uranotaenia sp. 

The adu lts were not recognized in house, light, or horse-trap 
collections. 

Distribution Records: Mayagiiez, August 22, 1935, No. 1, Octo-
ber 7, 1935, No. 1, October 8, 1935, No. 2, November 7, 1935, No. 
4; Dorado, Fe br uary 1932 (WAH), September 1, 1935, No. 4; San 
Juan, April 26, 1929 (WAH). 

19. Culex (Melanoconion) arne1'1icanus (Neveu -Lemaire)'. 
The larvae of this species were taken in the leaf bases of the 

following three plants : (a) The bromeliad Guzmawi,a, berteroniana : 
(b) "ma langa", Caladiu,m colocasia (fig. 6); and (c) a plant with-
out any common name, Dieffenbachia sequine. The bromeliads found 
in the mountainous regions of Puerto Rico are the most important 
. and most abundant of the host plants mentioned above. 

The water in the leaf bases of the bromeliads in which these 
larvae live always is acid. In some cases larvae were taken from 
bromeliad water having a pH of 3.8. Usually , however, the pH 
r ange is between 4 and 6.. Other mosquito larvae present in brome-
liad leaf bases are Megarhinii s p11otoricensis, Wyeomyia mitchellii , and 
Cm·ethr ella app endicul ata. 

The adults were not taken in horse-trap collections in regions 
where th e la,rvae of thi s species were abundant , and it is assumed, 
from this, that they do not usually atta ck warm-blooded animals. 

Dist ribution Records: Marieao , August 15, 1935, No. 1, August 
25, 1935, No. 1, October 13, 1935, No. 1, October 28, 1935, No. 1, 
November 7, 1935, No 1, January 28, 1936, No. 10, May 5, 1936, 
No. 1, May 21, 1936; Luquillo National Forest, March 24, 1936, No. 
1, May 21, 1936, No. 1. 
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20. Oitlex (Oulex) bahamensis Dyar & Knab. · 
The larvae of this speci es are restric t ed to brackish water. On 

one occasion the water in a large pool at Salinas appeared black 
becau se of the large number of larvae present. The larvae also were 
taken in the hoof-track pools along th e edge of Lake Guanica in 
water having a chlorine range of from 195 to 900 parts per 100,000 

· of water. Species associated with bahamiensis in brackish water pools 
were Aecles solvicitans. Anoph eles albirnanits and Oillex nigripalpus. 

Distribution Records: Salinas, October 31, 1935, No. 8; Guanica, 
January 23, 1936, No. 1; Dor ado, August 15, 1930 (WAH.) 

21. Oulex ( Oitlex) habilitator Dyar & Knab. 
The larvae of this species are able to develop in either fresh or 

brackish water. They were take n in large numb ers from brackish 
pools (185 parts Cl per 100,000) along the Afi.asco River and in the 
brackish hoof-track pools at Lake Guanica. · They were also taken 
in the swampy fresh-water area s in Mayagiiez. Other larvae asso-
ciated with this species were Anopheles albimanus and Uranotaema 
lowii. 

During the day, the adults may be found resting under dried 
leaves in shaded places in the forest. Their feeding habits were 
not determined. 

Distribution Records : Mayagiiez . Jaly 27, 1935, No. 1, August 
21, 1935, No. 1, May 7, 1936, No. 1; Ensenada, October 9, 1935, No. 
1, October 17, 1935. No. 1; Guanica, October 9, 1935, No. 5; Dorado, 
October 1, 1930 (WAH). 

22. Oulex ( Oulex) nigripalpi<,s Theobald . 
This species is probably the most abundant of all tropical forms 

of Oitlex. It is found breeding in large numbers in the open coun-
try and in the towns, in fresh and brackish pools and in clean and 
sewage -pollut ed waters. The larvae have been found associat ed with 
Uranotaenia lowii, Ooretlvtella appendiculata, Aedes taeniorhynchus, 
Anopheles albimanus, A . grabhamii, Oulex qitinquefa sciatus, Aedes 
.sollicitans, Anopheles critcians, and Oulex bahannensis. 

The adults rarely enter houses . 
Distribution Records: Mayagiiez, July 8, 1935, No. 1, July 25, 

1935, No. 2, August 22, 1935, No. 3, August 28, 1935, No. 2, Sep-
tember 7, 1935, No. 1, September 9, 1935, No. 1, September 11, 1935, 
No. 2, September 13, 1935, No. 1, September 18, 1935, No. 2, Sep-
tember 29, 1935, No. 1, October 7, 1935, No. 2, December 10, 1935, 
No. 4, December 14, 1935, No. 2; Afiasco, August 20, 1935, No. 5, 
August 19, 1935, No. 1, September 19, 1935, No. 3; Hormigueros, 
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September 17 1935, No. 4; Guanica . October 9, 1935, No. 6, January 
23, 1936, No. '2; En senada , October 17, 1935, No. 1, October 25, 1935, 
No. 4 Las Marias, January 17, 1936, No. 2 ; Dorado , October 1930 
(WAH ). 

23. Culex ( Culex) janitor Theobald . 
'l'his form is known only from adults collected in the mouths of 

crab holes. Dr . Hoffman ha s taken the larvae in cr ab holes at Pue --
blo Viejo. 

Distribution Record s : Dorado, September 1, 1935; Mayagiiez, 
.April 29, 1936, No. 3; Pu eblo Viejo , November 2, 1935 (WAH). 

24. Gitlex ( Culex) secidor Theobald. 
Th e larvae of this species appear to pr efer water which is cool, 

since they are found in permanent pools at high altitudes or in 
deeply shaded pools in the lowlands . Th Ely were taken in the same 
pools with the larvae of Chaoborus brasili ensis. 

Distribution Records : Mayag iiez, October 17, 1935, No. 1, Feb-
ruar y 15, 1936, No. 6; Mari cao, Januar y 28, 1935, No. 9; Luquillo 
Nati onal Forest, .April 12, 1936. 

25. Citlex ( Citlex) qitinqitefasciatits Say. 
This species is probably th e most abun dant form found in the 

town s and cities of Pu erto Rico. It is found ar ound habitation s in 
nearly all part s of Puerto Rico with the exception of certain high 
moun tai nous areas. It is able to develop in clear water or in water 
heavily laden with sewage. Str eet gutte r s (fig. 1), drainag e dit ches 
( fig 2 ), tin cans, etc., are suitable places where water may collect 
and breeding result. I t usually does not have the associat ion of 
other mosquito larvae a.lthough rar ely it is found with Anopheles 
albima1ws , Aedes aegypti, and Ciilex nigripalpi ts. 

The adult s enter houses in great numb ers in search for blood, 
and fro m the stand point of annoyance it is the most impor tant 
species. It is probab ly the only mosquito vector of filariasis in Puerto 
Rico. Th is disease is of some import ance on the I sland. 

Distr ibu tion Record s : Mayagiiez , July 10, 1935, No. 1, Ju ly 4. 
1935, No. 1, J uly 11, 1935, No. 2, .August 1, 1935, No. 2, .August 
18, 1935, No. 1, .August 21, 1935, No. 4, .August 27, 1935, No. 1, 
September 12, 1935, No. 1, September 29, 1935, No. 1, December 
10, 1935, No. 5; December 11, 1935, No. 1, December 11, 1935, No. 
2, December 11, 1935, No. 3, December 9, 1935, No. 1, December 
13, 1935, No. 4, December 14, 1935, No. 3, Januar y 4, 1936, No. 1, 
February 15, 1936, No. 5, February 19, 1936, No. 1; Isabela , .August 
19, 1935, No. 1; Rincon, .August 26, 1935, No. 2; Fajardo , Novem-
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be1· 13, 1935, No. 5; San Juan, November 12, 1935, No. 5, Decem-
ber 19, 1935, No. 1, October 1, 1926 (WAH); Catano, December 19, 
1935, No. 5; j\faricao, January 6, 1936, No. 1, April 14, 1936, No. 
1; Ad.juntas, January 6, 1936, No. 4; Jaynya, January 6, 1936, No. 
4; Hormigueros, April 3, 1936, No. 2; Guayanilla, April 6, 1936i 
No. 2; Sabana Grande, April 6, 1936, No. 4; A.fiasco, April 7, 1936, 
No. 4; Ponce, April 13, 1936, No. 4. 

26. RI cgarh in us (111 egm·h inus) portoriccn-sis Roeder. 
'rhe larva of this species was the largest of any taken in Pue):to 

Rico. Its habitat is restricted to tree holes in association with Aedes 
'tnccliovittatns and in leaf bases of bromeliads in association with 
Culc.r amcricanus and 1Vycomyia 1n£tcheZZ.i£. It is a predator on 
other mosquito larvae and, if necessary, cannibalistic. Its restricted 
habitat does not allo-w its predacious habit to be of any significance 
i11 the general Puerto Rican mosquito problem. 

1'i single male was taken by :UL R. Smith in a coffee grove in 
j\fayagiiez during midday on September 18, 1935. 

Distribution Records: lviayagii.ez, September 18, 1935, No. 1. 
December 10, 1935, No. 1. 

27. Umnotaenia sapphii·ina ( Osten-Sacken). 
Although Uranotacnia, larYae are very common in all parts of 

the coastal plain of Puerto Rico, the two common species cannot be 
readily separated on laryal characters. On the basis of rearings and 
light-trap collections it appears that this species is present only in 
small numbers. 

The adults do not attack man. 
Distribution Records: Cabo Rojo, November 18, 1935, No. l, 

:Uiayagiiez, November 8, 1935. 

28. Uranotacnia lowii Theobald. 
This species appeared ,vith regularity and in greater numbers 

than U. sappfrii-ina both in light-trap collections and in reared mate-
rial during the year. The larvae of this group prefer the water con-
taining much vegetation. They are found in considerable numbers 
in almost all open-country situations. In one or two cases they were 
taken in brackish vrnter pools. 

As far as known the adults do not attack man or animals. 
DistI·ibution Records: j\fayagiiez, August 22, 1935, No. l, Sep-

tember 18, 1935. No. 2, October 1, 1935, No. 1, October 8, 1935, No. 
3, November 26, 1935. No. 1; Guanica, October 9, 1935, No. 5, Octo-
ber 9, 1935, No. 8; Rincon, October 10, 1935, No. 5; Lake Carta-
gena, November 11, 1935, No. 4. 
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29. Anopheles (Nysso-rhynchus) albimaniis Wiedemann . 
This species is the most abundant of the Puerto Rican anophe lines. 

It is found in all parts of P uerto Rico, yet the most suitable condi-
tion s for its development are found in the coastal plain. 

The larva e are commonly foun d in roadside, irri gation (:fig. 3) , 
or drainage ditche s, in overnight reservoirs (fig. 5), in swamps, and 
along th e margins of st reams, r ivers, pond s, (fig. 4) and lakes. They 
also have been found in street gutters, tin cans, and wate r barrels , 
but the indic ations are that they prefer situ at ions in open country. 
They appea r to breed wit h equal ease in brackish and in fresh water, 
as they were taken in water hav ing 950 parts of chlorine per 100,000 
parts of wat er . 

Th e adults are active only at night and as many as 1,000 were 
taken in one horse tr ap in one night. During the day the y remain 
in hiding and consequently little is known of their diurnal activ ities. 
In a few cases the femal es_ were r ecovered by sweeping and in one 
case a fema le was taken from the mouth of a crab hole. 

It s import ance as a carri er of the causative brganism of malaria 
cannot be over-estimated . 

Distribu tion Recor ds: Mayagiiez, Jul y 8, 1935, No. 2, July 10, 
1935, No. 3, July 31, 1935, No. 1, August 14, 1935, No. 1, August 
21, 1935, No. 2, August 22, 1935, No. 1, Sept ember 11, 1935, No. 
1, September 17, 1935, No. 1, Sept ember 29, 1935, No. 1, October 
4, 1935, No. 1, October 7, 1935, No. 1. October 8, 1935, No. 1, Novem-
ber 7, 1935, No. 4, November 26, 1935, No. 1, November 27, 1935, 
No. 3, November 29, 1935, No. 1, December 10, 1935 No. 3, December 
13, 1935, No. 1, J anuary 8, 1936, No. 2, Janu ary 10, 1936, No. 1, 
F ebruar y 15, 1936, No. 5, March 15, 1936, No. 1, March 16, 1936, 
No. 3; Rincon , Aug ust 20, 1935, No. 4; Hormigueros , August 16, 
1935, No. 1, September 17, 1935, No. 2; I sabela , August 19, 1935, 
No. 3; Afiasco, August 20, 1935, No. 4, September 19, 1935, No. 1 ; 
Pu eblo Viejo, August 31, 1935, No. 3, December 18, 1935, No. 1 ; 
Rio Pi edras, Augu st 31, 1935, No. 4; Dorado , September 1, 1935, 
No. 1 ; Toa Alta, September 1, 1935, No. 5; Vega Baja, Septem ber 
2, 1935, No. 1 ; November 12, 1935, No. 3; Mana ti, September 2, 
1935, No. 2; Barce loneta, Septemb er 2, 1935 No. 3; Ponce, · Octo-
ber 3, 1935, No. 2; -Guanica, October 9, 1935, No. 5, October 25, 
1935, No. 1; Ja nuary 23, 1936, No. 1; En senada, October 17, 1935, 
No. 1; Agu ada, October 10, 1935, No. 3 ,· Guan ica October 25 1935 

' ' ' No. 1 ; Agu irr e, October 30, 1936, No. 3; October 31, 1935, No. 1: 
Guayama, October 31, 1935, No. 4; Arro yo, October 31, 1935, No. 5 ; 
Salinas, October 31, 1935, No. 6; Quebrad illas, November 8, 1935, 
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No. 1; Hatillo, November 11, 1935, No. 1; Boquer6n, November 11, 
1935, No. 1; Lake Cartagena, November 11, 1935, No. 4; Arecibo, 
November 12, 1936, No. · 1; :M:anati, November 12, 1935, No. 2; 
Bayamon, November 12, 1935, No. 4; December 18, 1935, No. 2; 
San Juan, November 12, 1935, No. 6; Carolina, November 13, 1935, 
No. 1; Rfo Grande, November 13, 1935, No. 2; Mameyes, November 
13, 1935, No. 3; Luquillo, November 13, 1935, No. 4; Fajardo, 
November 13, 1935, No. 6; Ceiba, November 13, 1935, No. 7; 
Naguabo, November 13, 1935, No. 8; Humacao, November 13, 1935, 
No. 9; Yabucoa, November 13, 1935, No. 10; Maunabo, November 
7, 1935, No. 4; Catano, December 19, 1935, No. 3; Adjuntas, January 
6, 1936, No. 3; Las Marias, January 17, 1935, No. 2. 

30 . .Anopheles (.Anopheles) cruciam,s (Wiedemann). 
This species is represented by a single larva taken in brackish 

water in a hoof print at Lake Guanica. Thi s constitutes the first 
record of the species in Puerto Rico. 

Distrib ution Record: ·Guanica, January 23, 1935, No. 2. 

31. Anopheles (Anopheles) grabhannii Theobald. 
I n so far as abundance in Puerto Rico is concerned this species 

ranks second among the anophelines. Th e larvae are found in fresh 
and in slight ly brackish water in habitats similar to those in which 
lar vae of A. albvmanus are found. 

The adults were taken in horse traps and occasionally in light 
trap and net collections. 

Distribution Decords: Dorado, September, 1935, No. 3 ; Maya-
giiez, December 10, 1935, No. 4. 

32. Anopheles (.Anopheles) vestitipennis Dyar & Knab. 
The larvae of this species were not taken, but adults were present 

in various horse-trap collections. In abundance it ranks third among 
the anophelines. 

Di stribution Records: Mayagiiez, September 17, 1935, HT, Octo-
ber 15, 1935, HT ; Cabo Rojo, December 16, 1935, HT, January 4, 
1936, HT. 

33. Corethrella appendiculata Grab ham. 
The larva of this species, although small in size, is an effective 

pr edator on :first-and second-stage Culex larvae. It is found in many 
open-country habitats having clean water, in crab holes, and in large 
numb ers in the leaf bases of bromeliads. 

It probably is of li tt le value in reducing the numbers of mosqui-
toes attack ing man. 
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Distributi on Record s : 1\fayagiiez, Aug ust 1, 1935, No. 3, August 
2 1, 1935, No. 3, September 9, 1935, No. 1, September 18, 1935, No. 
1, November 27, 1935, No. 1 ; Maricao, August 25, 1935, No. 1, Octo-
ber 13, 1935, No. 1, Janu ary 28, 1936, No. 10; Dor ado, September 
1, 1935, No. 2. 

34. Chaobo1·its brasilien sis Th eobald . 
Adult s of this species were taken in large numbers from light-

trap collections, yet the larvae were encounter ed in only one inst an ce. 
The larvae were taken in a pool formed by a spr ing in heavily 
shad ed woods. Other larvae in the pool were Culex seoutor and C. 
inhi bitator . Although the lar va is predacious it probably does not 
materia lly aid in reducing the number of mosquit oes attack ing man. 

The r ecords below are the first £or the West Indi es. 
Distribution Records : Mayag iiez, September 10, 1935, LT, Feb-

n1ary 15, 1936. 

A KEY ro THE SPECIES OF Mo s QUITOE s 5 OccURRING IN PUERTO Rrco 

TABLE OF GENERA 

A'ct"I.T:S 

1. Base of hind coxa in line with uppe r margin of lat eral metas ternal 
sclerite------- - - -- --------------- - ------------------------------ - - 2 

Base of hind coxa distin ctly below upper margin of lateral metaste rnal 
sclerile------------------- - ---------- - ---------------- - ----------- 3 

2. Tuft of setae present on metanot um ____________________________ Wyeomyia 
Setae absent on metanotnm ___________________________________ Megarhinus 

3. Scutellum crescent shaped---------- - -------------------------- Anopheles 
Scutellum t r ilobed- ------------------ -- ---------------- --- --------- -- 4 

4. Anal vein extend ing beyond fork of cubit us____________________________ 5 
Anal vein ending opposite or at bas e of cubital fork_ __________ Uranotaenia 

5. Po stspi racular setae present______ ____________________________________ 6 
Postspiracular setae absent___________________________________________ 8 

6 . Spirac nlar setae present------------- - --- --------- ------------- Psorophora 
Spirac ular setae absent__________________________________ ____________ 7 

7. Wing scales narrow----- - - - ---------------------------- -- --------- Aedes 
Wing scales br oad----------------------- - - - ----------- - ------- Mansonia 

8. Antenna e longer than proboscis------------------------------- Deinocer-ites 
Anten na e not longer than probo scis---------- - - ---------------------- C1ilex 

LARVAE 

1. E ighth segment of abdom en provid ed with a distinct elongate dorsal 
siphon or respiratory t ube---------- - -- -- ------ - -- --- -- -- - ---------- 2 

Eighth segment without a distinct elong ate dorsal siphon _______ Anopheles 
2. Anal segment without ventra l brush ____________________________ Wyeomyia 

Ana l segment with ventr al bru sh_____________________________________ 3 

• Only tl1e Culic in ae or bitin g mosquitoes ar e cons idered . 
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3. Eighth segment laterally without pecten, having a plate ·with two coarse 
sctae------------------------------------------------------ Megm·hinus 

Eighth segment laterally with pecten consisting of small teeth__________ 4 
4. Air tube without pecten---------------------------------------- Mansonia 

Air tube with pecten----------------------------------------~------ 5 
5. Air tube with several pairs of ventral tufts-------------------------- Cttlex 

Air tuve with a single pair of tufts----------------~----------------- 6 
6. Head elongate, ellipticaL------------------------------------ V-tanotaenia 

Heacl nearly circular or transverse----------------------------------- 7 
7. Mandible projecting laterally _________________________________ Deinocer-itcs 

11-Iandible conccalecL------------------------------------------------- 8 
8. Anal segment ringed by dorsal plate ·with l1air tufts piercing ring __ Psorophom 

Anal segment not ringecl by plate, or if ringed tlie hair tufts posterior 
to the ring---------------------------------------------------- Aedes 

TABLE OF SPECIES OF PsoROPIIORA 

ADULTS 

1. Femora and tibiae distinctly white speckled, first tarsal segment with a 
mesial ·white band----------------------------·-------------- .famaicensis 

Femora and tibiae scarcely white speckled, first tarsal segment without 
mesial white band-------------------------------------------- pygmaea 

LARVAE 

1. Head haixs single-------------------------------------------~--- pygmaea 
Head hairs multiple------------------------------------------- jmnaicensis 

\ TABLE OF SPECIES OF AEDES 

ADULTS 

1. Tarsi not white marked---------------------------------------------- 2 
Tarsi white marked------------------~------------------------------- 5 

2. Mesonotum marked with gold---------------------------~---------- tort-ilis 
Mesonotum marked with silver_ __ ~----------------------------------- 3 

3. Silver on mesouotum in a broad stripe not reaching scutellmn____________ 4 
Silver on mesonotum in a broad or narrow line reaching scutellum ___ n.1tbil1ts 

4. Abdomen with a median whitish-brown longitudinal baud----~----- scapularfs 
Abdomen without such a band--.----------------------------- condolescens 

5. Proboscis of female ringecl with white--------------------------------· 6 
Proboscis of female not ringed with white____________________________ 7 

6. Abclomen with a longitudinal dorsal stripe----------------------- sollfc-itans 
Abdomen without a longitudinal dorsal stripe ________________ tacniorhyncll'us 

7. Mesonotum dark with lyre·sllaped silvery markings---------------- aegypti 
Mesonotum light vdth three central narrow silvery lines-------- 1ncdiovittat11s 

LARNAE 

1. Anal segment ringed by plate----------------------------~----------- 3 
Anal segment 110t ringed by plate------------------------------------ 2 

2. Brush of anal segment ·with a more or less well developed triangular 
chitinous plate-------------------~----------------------- 1ne(1iovittatw!I 

"Without tl1is structure------------------------------------------- acgypti 
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3. Air tube with tuft wit hin pecten____ __________________ ________________ 4 
Air tube with tuft beyond pecte n ______________ -------- - - ------ -- ---- 5 

4. Lateral comb of eighth segment of a few scales- - ---- -- ---------- nubilus 
L ateral comb of eighth segment of many scales in a tri angu lar plate ___ tortilis 

5. Comb scales pointed at tip, thorn shaped----- - ---- - -- - -- .- ------ sollioitans 
Comb scales with feathere d tips- -- --- ------------- -------- ---- --- - --- 6 

6. Anal segmen t short, gills budlik e-------- - ------------------- taeniorhynchus 
Ana l segment nor ma l, gill s moderate-------- ----- - ----- - -------- - scapularis 
The larva of A . condolescens is unkn own . 

T ABLE OF SPEC IES O}' MANSONIA 

ADUL'l 'S 

1. Large reddish forms with palpi over one-third as long as proboscis- --- titillans 
Small black and white forms with palpi no t as long as one t hird of 

proboscis ---- --- -- -------------------- - --------------------- indi.bitwns 

LARVAE 

1. Antenna sto ut with a termina l digit drawn out but distinctly smalle r than 
the antenna it self_ ________ ___________ ____________________ ______ t it illans 

Antenna slend er with a terminal digit of the same size as ant enna and 
contin uous with it ___________ - ---- - ------ - -- - - -- - --- ----- ---- inaubitans 

TABLE OF SPECIES OF UR.ANOTA EN IA 

ADULT S 

1. Tarsi all darky colored-------- - - --- -- - · - - -- ------------------- sapphirina 
Tarsi mark ed with whit e-- - -------------------- - -- - - --- - -- -- ----- - - - lowii 

LARVAE ' 

1. Anal gills pointed--------- - -- - - - - --- ---------- -------- - ------ sapphirina 
Anal gills blunt-------- --- - --------------------- ---- -- -------- -- -- lowvi 

T ABLE OF SPECIES OF CULEX 

ADULTS 

1. Vertex of head with narrow curved scal es_______ _____________________ 2 
Vertex of head oft en with small flat scales or many erect forked scales, 

gener ally with the tarsi unmark ed--------·- - -- ·-- ---- ---- ---- - ------- 8 
2. Tarsa l joi n ts white marked------ - -- - -- - - --------------------------- - 3 

Tarsa l joint black-- ------------ -- --------- - -- -- -----~------ ---- - - -- 7 
3. Probo scis of f emale with a distinct centr al whi te ri ng __________ bahwmensis 

Probo scis of female without a dist inct white rin g________________ ______ 4 
4. Probo scis of female with a b road pale area ben eath , which may be 

continued on the upper side as a very nar row ring at about t he outer 
third------------- ---------- ---- - ----- ------ - --------- - -- -- habi litator 

Pr obosci s entirely black-------- - -------------- -- ------------ -- ·------ 5 
5. Abdomen with basa l segmenta l white bands wid ening on the sides 

------ - - ----- - -- - - - -.------ -- --- -------- some specimens of nigripalpus 
Abdomen witho ut ba sal segmenta l bands __________ ,____________________ G 

• Final determinat ion of the species in this genus must depend upon an examination 
of the ndul t . 
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6. F emora whitish below basally, occiput without erect black bristles ____ secutor 
F emora enti rely whistish below, occuput with erect black bri stle s ____ janitor 

7. Mesonotum wit h narrow curved scales------- ------ --- - --- quinquefa sciatus 
Menosotum with fine hair -like scales--------- - ------ -- -- ---- - - nigripalpus 

8. Palpi over one-third the length of proboscis---- - ---- --- - ----- -- mnerica nus 
Pa lpi less than one-third the length of probos cis ________ pilosus, inhibitator, 

carcinophilus, atratus 
LARVAE 

1. La teral comb of eighth segment consisting of spines in a sin gle 
row---------------- - ------ - - --- ------------- - ----- - -- -------- pilosi1,S 

Lat eral comb with many scales in a triangular patch__ ________________ 2 
2. Antenn ae uniformly shap ed, apical portion not more slender____________ 3 

Ant ennae with the apical portion more slender than the basal portion--- 4 
3. Abdomina l hairs in coarse tufts------- - --- ------- - --- - -- -- -- -- arnericanus 

Abdominal hairs norma l, two basal tufts of tube within pecten _____ jan ·itor 
4. Anal gills only two ____________________________ _______________ baharnensis 

Anal gill four_---- - --------------------- -- ------ - -- -- ------ -------- 5 
5 . Air t ube with four or more paired tu fts, the subapica l one moved out of 

line at outer third of tube---------------------- --- - -- ------------ 6 
All of the tufts on air tube in line - ----------- ----- - -- -- - ------ - ---- 8 

6. Air tube over five times as long as wide, without marked tapering______ 7 
Air tube less than five times as long as wide, tapering tennina lly, sub-

fusifor m _____________________________________________ quinq_uefasciatus 
7. Air tube about eight times as long as wide, with short three- haired 

tufts_---------- - -- _______ ----- _____ --- ________ ----- __ _____ habilitator 
Air tub e about seven times as long as wide or foss, hairs of tube often 

sing le--------------- --- ----------------- - -- -- -- -- -------- nigripalpus 
8. Air tube with long well defined tufts------------- --- --- - ------------ 9 

Air tube with small double hair tufts ________________________ carcinophi lti,S 
9. Body spicular pilose _____________ ---- - ----- - -- ---- -- ------ - -- -- ---- 10 

Body glabrous-------- --- --------------- ---- --- -- ----------------· secutor 
10. Hair t uf ts on tube all of about the same length _________________ atrat .us 

Hail' tufts on tube with the basal one long, the rest progres sively 
short er---- ---- - - --------------- -- ------------------ --- --- - inhibitator 

Ciilex antillwni-mag1,orum Dyar is not consid ered to be a valid species 
but a form of C., am11ricanus and, therefore, is not included in this key . 

TABLE TO SPECIES OF ANOPHELES 

ADUL'l'S 

1. Tarsi marked with white________________ ____________________________ 2 
Tar si dark---- -- - - - - -- ---- ------- - -------- ------- - -- ------- - -- -- crucians 

2. White markings on hind tarsi different from those of fore and mid 
tarsi ------ ------ - -- - -- - ----- - - ---- - --------- - - ------------- albimanus 

White markin gs on hind tarsi similar to th ose of fore and and mid tarsi 3 
3. Wing scales distinctl y infl ate d----- -- --------------- ------------ grabha1nii 

Wing scales narrow and linear _____________________________ 
7 

__ vestitipen ni-s 
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LARVAE 

1. Teeth of comb altematingly long and shor t ____________________ vestitipennis 
Teeth of comb both long and short, irr egular __________________________ . 2 

2. Dor sal float hairs p resent on abdominal segments 1-7 ---------- albvman1is 
Dorsal float hairs pr esent on abdominal segmen ts 2-7 ------------ --- - 3 

3. Anterior pair of float hairs smaller than others------------- ---- ----· crucians 
Fl oat hair s all equa l in size------------------------- - --------- -· grabhamii 
The following genera are rep rese nt ed by a single species in Puerto Rico: 
Wy e01nyia, Magar hvnus, and Dei,nocerites . 
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FIG. 6.~arvao of Culep; cwnericantl-S were found in the leaf bases of Oaladitlm 
cdocacsia, commonly known as "malt1,uga..'' 
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8 

FIG. 7.-M ansonia (},!ansonia) in&ubitans: Antenna of larva. 
FIG. 8.-Man.sonia (Mansonia) indubitan-s: Air tube of larva . 
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