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In Costa Rica sharp contrasts in climate oceur within quite

short distances. The Atlantic railway ascends from sea level
+to an altitude of 5,000 feet in a journey of less than 95 miles,

while several of the nearby voleanoes are more than 10,000 feet,
high, The linear distance from the Atlantic to the Pacific
Oceans varies from 160 miles in the north to only 75 miles near
the Panaman border. Undoubtedly the great variations in
climate account for the diversity of the mosquito fauna.

The backbone of the American continent, which stretches
from the Canadian Rockies to the Chilean Andes, is noft so
lofty in Costa Rica as at its northern and southern extremities,
Nevertheless this ridge of high mountains divides quite effec-
tively the Atlantic and Pacific Zones. It also encloges a large
upland plateau known as the “Meseta Central,” most of which
i3 2,000 to 4,000 feet above sea level,

The climatic differences between the Atlantic and Pacific
sides of thiz Republic are well illustrated by the figures for the
average monthly rainfall. Through the sourtesy of the United
Fruit Company and certain other interested persons we were
permitted to copy rainfall data from four representative local-
ities on the Atlantic slope, which ecovered a total of 47 years of
observations. We also oblained monthly rainfall tabulations for
the city of San José extending over a 65-year period, and for the
past 11 years from Puerto Jimenez on the Golfo Dulee. Roth

! The studies snd obaervations on which this paper is baaed were condueted
with the support and under the anspices of the International Health Diviaion
of the Rockeleller Poundation, the United States Public Health Berviee, The
Gorgas Memorial Laboratory, and the Seerctaria de Salubridad Pablica v Pro-
teceidn Boninl of the Government of Costa Rica,
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of the latter are on the Pacific glope.  Table 1 shows the average
monthly rainfall on the Atlantic and Pacific sides of Costa Rica.

The total annual rainfall is decidedly greater on the Atlantic
coast than on the Pacific. The peak months on the Caribbean
littoral are November and December, whereas the maximum
rainfall on the Pacific side oceurs in September and October.
The fipures in table 1 are shown in graph 1. The curve for the
Pacific slope brings out clearly the long dry season lasting for
four or five months in the beginning of each year, followed by

TABLE 1
Average monthly rainfoll on the Atlontic and Pocific stdes of Cosla Rica %
AVERAGE ILATRFALL PEIL MONTET
MORNTEA

Atlantic side Facific sido

inches nichias

TN B e B T S e iy s 10.4 0.9
Fehruary..... B e e L TR R A o2 0,4
Y P 6.1 1.0
AP s A R R S e 7.0 | 2.6
TN e i e e o S O e B R R R 10,2 | 0.6
B T B ey e 11.6 11.0
LT e e o i o e o SN R 13.6 9.4
AR e R S s e e 11.2 0.1
e B F 1 P o e T Ty e 10,5 13.2
oo bEr, e e e e e 11.6 14.8
B o o e e S R R e e 1.5 5.3
BetenI B e s e e s s s 18.2 2.5
o U S L 131.4 53.8

rain in May and June, and then a short dry season in July,
before the heaviest rains in September and October.

Some of the earliest studies of the mosquito fauna of Costa
Rica were made by Knab (1) in 1905, followed 16 years later by
Alfare (2) and Serre (3). Alfaro (4) reported no less than 73
different, species from this country. Some of these later proved
to be synonyms of one another, but the majority were walid.

The mozquito survey of Costa Riea on which the present
report is based was conducted as a part of a malaria survey of
the Republic. Accordingly more attention was paid to the
Anopheles than to any of the other genera. Indeed, most of the
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collections of non-anophelines were made merely
to the main study. It is likely, therefore, that our knowledge
of the anophelines is fairly complete, while undoubtedly many
more culicine and sabethine species exist in this country than
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those we have encountered. Dyar (5) mentions the following 14
species, which we have not found as yet.

Sobelhes forsopus Culex derivaior
Wysomyia bromeliorum Culex educator
Wipermyin hemisagnosia Culex elevator
Wyeomyin peeudopecten Culex Inflictus
Pogrophore cilipes Culer latisguama
Hasmagogis equinus Culex meterpayiug

Uranoigenia orfhodozn Culer reskriclor
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I'vom the first 1,000 collections which were made between
Decernber 1937 and July 1939, 24 704 mosquitoes wereexamined.
Of these, 14,961 had been taken as adults and 9,743 as larvae
or pupae. Among them we found 93 different species, of which
16 were Anopheles, 12 were Aedes, and at least 20 belonged to
the genus Culex.

TABLE 2
8,000 anﬂg}heitﬂgs collected as aduliz clazsiffed by 3]‘?!?#?!33 and mide of coplure
| cawamT | CAUGHT | S

_ CATGIT woinen| Nl | L

HFECIEY OF AMOFHELEZ INSIDE IVEE FRBE OF CAT- TOTALS ANOFPHE-
| HMOUSES | MOS- | A8 BAIT | oo o

;!;.:,g I Hﬂiﬁﬂf ; CATIGIT

Anopheles albimanus. .. ..........| 2,848 | 4,673 | 514 a4 | 8,009 | 9.7
Anopheles apietmoeule. .. ... .. 1 ar ™ 43 L&0 2.0
Anophelez argyn-.'.!urszls ............ 1 9] 25 34 0.4
Anopheles siseni.. JE ot R L 21 2 0.2

Am??hsfes neingd. TR 2 2

Anopheles mamaculamipus ! 3| al i 40 n.4
Anopheles pscudapumhpeﬂms a1 132 8 | 20 278 51
Anopheles punetinmoenula, ... .. .. | 33 g2 | 14 123 1.4
Anopheles strodet. ... . 4 | 52 47 103 1
Anopheles tarsimaoulatus. ... | 1 71 b T P
Anopheles veatilipenndz. ... . l i i 600 0.8
Chagasia bathanus .o o000 G | 7 0.1
Watels; < vafar=n s | 280k 60071 906 132 9.000 | 10D,

* Other modea of capture include eatches in hollow trees, onthouses, under
Lridges, in holea in the ground, and with human bait in the forests in the daytime,

RELATIVE PREVALENCE OF THE DIFFERENT ANOFPHELINES

Anopheles albimanus accounted for 89.7 per cent of the first
9,000 Anopheles captured as adults, and A. pseudopunclipennis
for only 3.1 per cent. We feel that this result has considerable
significance in any consideration of the relative importance of
those two species ag vectors of malaria in Costa Riea. From an
examination of table 2 it is evident that 96.4 per cent of the
anophelines caught in houses and 93.3 per cent of those taken
in stable-type mosquito traps were A. olbimanus. But of the
906 mosquitees of this genus caught with a horse or mule as
bait at sunset, only slightly more than half were A. albimanus.
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Adult catches with animal bait at nightfall vielded a preater
diversity of anopheline species than did any of the other methods
used.

In table 3 we have arranged the 7,548 anophelines which were
taken in their immature stages, by species and by type of breed-

TABLE 3
7,548 anophelines eolleclod as loroae or pupae, classifed by specics and fype of
freading place

E TYPE OF EREEDING FLACE g 5
b [ B RIS e
z 2 e . fE = = g
30 [3E|se | |=2].d a2
BPECIES OF ANOPEELES T :- ES |B 2 | % = %’i
215 | §E i B fa E
| B L fw -g g | 38| B e
£ Za|ws |25 Baid (35| g g
g.| Be | Ba | 52 E Bl = ~ |4 3 =
E(g8 |58 8 B8l a4 || % | F
A 8% 8% | B9 &% & | &% (55| B | 8°
Anopheles albimanus. ... ... 5 180 2,174 435] 0 | 125 (2,930 38,0
Anopheles albiforsiz. . ... ..., 23 3 0.3
Anapheles anonolophyllvs, | 1 1
Anopheles apicimoende. ... | 18] 44] 75 132 G2 271 3.6
Aropheles argyritarsis. ... 27 Y| 745 RO5 12 |1, 606G, 21,2
dnopheles bachmanni, ... ... 28 | 2 0.4
Anopheles chiviquiensiz, . 7 7 0.1
Anopheles efgent ... ..., ... 20 2l a5 T4 63 0.9
Anopheles nefvai.. ... ... .. .. . . i1 a 0.1
Anopheles neomasulipalpus. | 7|20 120 347 4.6
Anopkeles peeudopuncti- [

i T P e RS R (| [ | 1 T [ | T 2.084] 27.6
Anopheles punctémacula......| 6 17 28 Bl 0.7
Anopheles siroded, ... 2 1 10 1 14| 0.2
Anopheles larsfmaculaius, . . 3 I 4 12/ 0.2
Anopheles vestilipennis. ..., a 3 8 0.1
Chagesis bathanus. ..., ,..| 64 18 1 | | &3 11

Totali s g 160/1,496 3, 946{1, 736 124 | 53 | 141 7,648100.0

ing place. Striking differences are shown in tables 2 and 3
between the percentages of anophelines taken as adults and as
larvae. This difference is particularly notable in the case of
A. argyritarsis, Table 3 shows that 21.2 per cent of the
anopheline larvae captured were A. argyritarsis, whereas only
0.4 per cent of the adults listed in table 2 belong to that species,



390 HENRY W. KUMM, W. H. W. KOMP AND HORACIO RUIZ
Evidently A. argyrifarsis feeds but rarely on either animals or
humans, though it breeds freely in many places and under
diverse conditions. It is hard to conceive how A. argyritarsis
could ever be of much importance as a vector of any human
disease in Costa Rica. (See table 3.)

The three commoner anophelines taken as larvae or pupae
were A. albimanus, 4. argyritersis and A, peeudopunctipennis,

TABLIS 4
Lareal collections of Anopheles albimanus, A, argyeitarsis and 4. pagude-
puntipennis classified by the number of occasions on whick each
species was found in the sariows fypes of breeding pleces

A ALBIMANUS | A, AROTEITARSTS | "‘-'ﬁf‘ﬁiﬂ‘;‘;’:“&

TIPE OF BRE¥DING PLACE Nuenbaor | Mumher Numhnrl

| _af Pfr‘{sént of For cant of Pear w:'nt
| times | of total | dmes | of cotal | thmes | of total
found feund found [

—— i .
Running streama._............... 2 | 0.9 4 L 2 1.3
Pooled streama............ ..., 20 | 91| 31 | 134] 45 | 287
Lakes snd ponda. . ... ... fi gL 4 3.8 5 F2
Ground pools, ditches or borrow |

pits, coeeeeceaciooof 147 | 685 | 128 | 53.0 | BT | 4.7
Wells, springs or small zecpamres i

A D I S 6.5 8 5.1
Hoof prints of cattle. ............] 21 | 95| =28 12.1 15 9.5
Fresh water swamps._............| 12 5.4 20 &.6 12 7.6
Brackish water awamps. |, 10 | 4.5 | 3 1.8
Book holea: o0y o 2 0.9
Artificial containers..._........., 1 0.4

Totala............ool ] 2211000 | 282 | 100.0 | 157 | 100.0

These accounted for 87.8 per cent of the 7548 anophelines caught
in their immature stages. An analysis of the type of hreeding
place preferred by the three commoner anophelines was made
by tabulating the number of occasions on which each species
was found in each type of breeding place. Table 4 shows that
A. albimanus usually selected ground pools. At least two-thirds
of the collections were obtained in breeding places included in
that category. The ten occasions on which A. albimanus were
secured in partly brackish water are of interest, as well as the
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one time that species was discovered in an iron drum full of rain
water.

While half of the collections of A. argyrilarsis were made in
ground pools, certain other classes of breeding places also were
frequently utilized by this species. A, argyrifarsis was found in
wells, springs and small seepage areas much more often than
A. albimanus. The same statement applies to pooled and
running streams. PBut the ecommonest of the three species fo

TABLE &
Effect of sunlight on the eceurrence of sarious speeies of Anopheles taken of lorvas in
Coste Rice
. TOTAL | COLLED-
Zuens | wousen | stusza | TeecE | “how
BFECIES OF AWOFPHELES FOuND FOUND | RENCES bk

T3 BN~ ™ LATE . | o i | R LR

LIGHT EHALE | SEATE LIGHT LIQET
Anopheles allvmoanus ... 105 5 ! omE | 9. 17
Anophelos alliterets. ... ... ... .. ... 1 | [ i |
Anopheles anomalophytlus. .. 1 [ 1
Anophelos apletmaeule. ... a1 | s | 47 | ity 10 3
Anopheles argyrilareis. . .....00o000 194 G | 210 | 02.4 s
Anopheles bachmannd. .. ... ... ..., 1 1
Anopheles chiviguienats. ..., ., 1 1 2 '
Anopheles efgeni .. ... [ 8 14 | 42.9 1
Anopheles meivet. . oo 0oLl 4 4 | 0.0 |
Anopheles neomaculipaelpus. . ... a6 a 30 92.3 | B
Anopheles preudopunclipennis. . ... .. 143 4 147 7.3 | 10
Anopheles punclimeacude. .. ] 5 14 | 6.3 |
Anopheles stroded. ..o 000 Lid i} ilEKJ.U \ b
Anopheles tarsimaclafus. ... . 3 3 | 1000 |
Anopheles vestifipennis, ... ... .. i 1 2 | |
Chapaste bathanas .. ... ... .. ... 5 11 16 I 31.3 |

be met with in pooled streams was A. pseudopunctipennis.
This type of breeding place accounted for three times as many
of the A. pseudopunctipennis larvae as it did for 4. albimanus—
28.7 as compared to 9.1 per cent.

A factor of considerable importance in anopheline ecology is
sunlight. Of the 16 speecies which we have found in Costa Riea,
some have shown a marked preference for light, while others have
appeared to select shade and the remainder have failed to ex-
hibit a well-marked tropism either way. Anopheles albimanus,
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A, argyritarsis, A. neomaculipalpus and A. pseudopunclipennis
constitute the group which has consistently chosen breeding
places well exposed to the sunshine. On the other hand Chagasia
bathanus has seemed definitely to prefer shade, while 4. apici-
macula, A. punclimaenls and A. eisent have been met with in
sunny as well as shady places. In a few collections we omitted

TABLE &

Relative prevalence of 5,888 culicine mosquiloes captired as adulls fnside houses,
in draps, or with a horee oz batf af sunsel

| CATOHT IN| CATGHT I'EE CENT

CATTLNT STAELE- WITHE 4 | 0F ALL

BPECTES <0F MOSOUTTH IMBIDE | TYPR ICFERARE AR TOTALE BiHE=

HODRE] MOAGUITD | BALT AT QUITOES

TIATS BTONEET CATGET

Psorophova cingulata. .o ..o 4 4 0.1
Paorophorg ferod. o cove v e i v 6 14 20 0.4
Prorophora kenoardfd ... ..o 13 13 0.2
Prorophora-Tulgff_ . ... ..o 1 | a8 0.7
Paorophore folfeea: ..o B 44 a2 1.0
Paorophora $artes. .o vrrarinees 16 14 0.3
Acddeg el oo e e 14 1 45 0.8
Aedes angustiviflatus, ... ... ... 1 il 191 5o 10.4
Aedes suplocamus, . oo oiiiainin 2 3 ] 0.1
Acdes faendorhymehue. ..o A2 335 aar 7.4
Other Aedes and Hoemagogus. .. .. .. 1 2 & & 0.2
Mansonia faseioleda. ..o oo 7 ) | 171 309 7.5
Manzsomia tittllans. o000 o bl a3y p24 | 1,417 26 5
Detnocerites epitedens, . oooonenn. 11 11 0.2
Detnoceriles peoudes.. ... ... 11 17 | 28 0.5
Chicler shryponotum oo oiiai o a2 50 a2 1.5
B OO R I e o B i 21 21 0.4
Coulexs declaraler. .. .oooooiociaiinee L6 ity 106 Bt 7.3
Chle folTpaT . . oo b e s e 1,340 210 211 | 1,770 33.2
elai s e e e e 2 13 27 42 0.5
Brbethines, Magarhinueg, efe,........ i} 2 14 20 0.4
Potale:c. st 1,485 | 1,773 | 2,080 | 5,338 | 100.0

to record data as to light or shade, so the percenfages in table 5
have been caleulated from collections with complete data only.

RELATIVE PREVALENCE OF THE VARIOUS CULICINES AND
BABETHINES
The culicine mosquitoes most frequently taken as adulis
inside houses, in stable-type mosquito traps, or with a horse as
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bait at sunset, were Culex fufigans, Mansonia f2itllans and Aedes
angustiviftafus. Table & analyses the relative prevalence of 32
species among 5338 culicine mosquitoes caught as adults.
Only the commoner species are mentioned in Table 6 by name,
while the rarer ones have been grouped.

2,195 non-anophelines representing some 60 species were cal-
lected as larvae or pupae and were later bred out and identified.

CISTRIDUTION | pedes angustivillolus . @

I Hansonia titlilans.. 5
COSTA RICA | Culex faligans. ... .0
aF lranolmenia depmetvica ¢

Elepations of fess than 1000 EEETD
Elevations of 1600 to 3000 ectf]
Elesvations of wmove han EMstetE

Mar 1

Of these, the most numerous were Culex stigmalosomae and Uran-
ofaenia geomelrica.  The latter were found in three times as
many localities as the former. The geographical distribution of
the various anophelines obtained in Costa Rica has been dis-
cuzzed in & paper by Kumm and Ruiz (6). Similarly, the dis-
tribution of four of the commoner non-anophelines, namely
Culex faligans, Mansonie Gtillons, Aedes angustivitiofus and
Uranofaenia geomelrica is shown in the following map. It is
evident that Mansonta fitillans is confined in its distribution to
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TABLE 7
RBelative prevalence of 688 non-ancpheline mosquifoes caplured as adulls in the
Jorexlz dn the daytime or in other ways

CATGHT IN OTHEE mﬂl‘iﬂfm
AIEELES OF MOIQUTTORS HATTIME. | sipnes OF | TOTALS Fr sy '
14 PoREST | CATTVIE SAvonT
FPaoraphore feroz. ..o i 64 3
Paprephore Melatd . o000 e [ 33 106 170
Other speeies of Peorophora. ..o . | (i}
Haemogogus BPRCISE. - . .. .ooiniiiinanas 10 1 11 1.8
Aedes aueueliviliotus. . oo 42 2
ades RIS e i e e 7 ] 243 3.8
Aedeg serratus. . ooiveieiaien e aneeooo| 127
Other apecies of Aedes. oo ool 4
Mansonfa arrilaleqyes. ... ooooo it 14 1
Monsondn fasctolala, ... .. ...........c.. ki 1 95 15.2
Meonsonin $illang. o0 oo oo iiann T2 |
Latzic alloaligne. ..o 00 i 3 3 0.5
L, i

Cular mtgrepalps. o oinns el EEr Eas ]
Other species of Cules. . oeociioiiiiia.. T £ i 4.0
Soahethoides chloroplerus . o ... ... 5 3 8 1.3
T T o e e e L 1 2 0.3
Wyeomgrea melanocephala, ... 149
Wyeomapia SCOEROMUE . ..o v, T 3 9.5
Other species of Wyeemyde. ..o 24 b
Goeldia species. ..o ol 11 11 1.5
Trichoprosepon digiledis. ..o iians 19 1% 3.0
Ovikgpodomyie feselpes. .00 ot 3 3 0.5
M egerhtnus MOeckssume, v ooovreooeoaoae| 2 2 .. 0.3

TBobBlE i s e e || T 151 623 1.0

¢ (ther modes of eapture ineluds catehes in hollow trees, cuthouses, under

bridges and in holes in the ground.
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localities at or near sea level, whereas the other three species
have been found in the highlands as well as the lowlands.

In addition to the 5338 culicine mosquitoes caught as adulte
inside houses, in stable-type mosquito traps or with a horse as
bait at sunset, 623 other non-anophelines were taken in the
forests in the daytime, or in various other ways. Beeause of the
proximity of Costa le to some of the endemic regions of jungle
yellow fever, it seemed worthwhile to study the day-biting mos-
quitoes of the Costa Riean forests. Accordingly, we occa-
sionally made daytime catches of adult mosquitoes in the dense
forest, when time permitted and conditions were suitable. Such
catches have been made with human bait in the manner often
employed in Brazil. The 472 mosquitoes thus obtained are
listed in the second column of table 7. This shows that the most
prevalent mosquitoes in the Costa Rican forests ineluded certain
wild species of Prorophora, Aedes and Mansonia.

During the course of the mosguite survey of Costa Rica we
discovered new species of Haemagogus, Orthopodomyia and
Aedes. A new species of Haemagogus, H. mesodentatus, was
described by Komp and Kumm (7), and the new species of
Orthopodomyia from Oresi will be named by Dr. F. W. Ed-
wards., A new Aedes belonging to the subgenus Howarding was
found breeding in arboreal bromeliads on the slopes of the Irazi
and Pods voleanoes and will be deseribed at a later date.

GEOGRAPHICAL DISTRIBUTION RECORDS WITH NOTES ON
PREFERRED TYPES OF BREEDING PLACES TOR
EACH BPECIES

Nawme of species Provines Fcalities
Sabethoides ehloropterus Humboldt  Alajuela Coyolar
Guanacaste Hanta Cruz
Puntarenas Baparta, Puntarcnag

Adulta of this apecies were eaptured during the daytime with human bait
in the forests.

Limatus ssulleptus Theobald Alajuela Crotina
Limdn Beverley
In Oroting this speeics was found breeding in some ornamental gea shella
whieh had been employed to decorste an open air zltar in the garden of the local
chureh.
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Limatus durhamid Theohsld Algjuela Crotina
CGuanacaste Cafins
Puntarenas Faparta, Golfite

L. durhomit was obtained from the same ornamental sea ghells in the shureh
at Orotina as L. aeulleptus, 1t was also found in holes in bamboos which were
iull of rain water.

Wyeomyin aperonema Dyar and Jartago Chrosi
Knalb Guanaeaste Hanta Crus
Limdn Barra  del Parigmina,
Liverpool, Margarita,
Biquiresa
Puntarenna Clolfito, Pozo

Larvas of this species were usually encountered in rain water in tree holes snd
eoonut shells, but on ooe oodasion they were alae found in the holy-water font
of the chureh in 8anta Cruz,

Wysonyia comploze Dvar Limdn Tiarra del Pariamina

Larvae of W. complosa were aspirated from the interstices of the pink flowerg
of certain large Heliconiag which were found in the forest behind the ecmetery
at Parra del Parismin,

? Wyeompie gualesmala Dyvar and  Cartago Crost
Enah Limdn Bananita, Barre  del
Parisming, Cairo, Tiv-
erpool
Guanacaste Cafiag

The larvee live in the water which eollects in the leaf basea of arboreal brome-
lads.

Wyeomadn intonea Dyar and Enab  Cartago Turrialba
Limén Bananito, Beverley, Liv-
erpool and Siguirres

Larvae were sapirated from rain water in the leal bases of ecrtain arboreal
bromeliads,

Wyeomyio melonocephaln Dwvar  Limdn Barra del Parismina,
and Knab Liverpoal

Adulta of W, melonocephala were captured with human bait in the foreata in
the daytime,

T Wysomyiae melanopus Diyar Cartago Crrosi
Limdn Liverpool

Larvae of this species were secured by sucking up water from the leaf bases of
eertain arboreal and terrestrial bromeliads and on one cocasion from & tree hole,
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Wyeomyin scotinomus Dyar and  Cartago Orosl
Enab Limdn Laguna de Jaloba, Ldv-
erponl

Larvas were encountered in the rain water which colleets in the leaf bases of
eortain arboresl broveliads.
Goeldia leucopus Dyar and Knab Limdn Liverpool
Adults were taleen in deytime captures in the foresta.
Goeldin longipes Tabricius Limén Barra  del Pariaming,
Hignirres
A day-biting avlven speeies.
Croaldia magna Theobald Tamdn Laguna de Jaloba,

A single adult specimen of G, magna was obtained in the dense foreat ghortly
after midday,

Trichoprosopon digilatus Rondani  Timdn Bananito, Beverley, Liv-
erpool, DMargarits, Si-
quirres

Puntarenas Leparts

This is the cocoa-pod mosquite. Dyar {5) savs that the adults do oot hite,
but we have been bitten by this spesies in the States of Bahia and Para, Brazil,
as well as in Costa Rics.

? Peorophora champerico Dyar and  Limdn Hiquirres
Knab

Thiz speeies was caught in the daytime in the forest.

Frorophora cingulote Fabricius Alsjuels Pital
Cartago Canada
Limén Barra del Parismina,
Siquirres

Adults only were obtained, and they were secured cither with a horse sz bait af
sunset, or else in the dense forests in the daytime,

Feorophora feroxr Humboldl Cortags Chitarria
Cuanacaste Filpdelfia, Liberia, Las
Cafias, Banta Cruz
Limdn Barra del Parismina,

Beverleay Chaze, Ca-
huitg, Laguna de Ja-
loba, Liverpool, Mar-
garita, Siquirres
Puntarenas Fozo, Puntarenas
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We cnoountered larvae of this species in ground pools exposed to the sun, and
on Lwe ceogsions in semistagnant pools at the edge of slowly running stresrms,

Psorophora howardii Coquillett  Guanacaste Eelen, Liberis, Ssnta
Cruzx
Puntarenas Puntarcnss

P, howardii breeds in ground pools and in the water which has collected in the
haof prints of cattle, in the sunshine,

?Paorophora jameteensfs Theobald  Cartago Turrialba

Guanncaste Belen, Cafias, Las Jun-
tas, Poze de Agus,
ZBanta Barbdrs, Santa
Cruz

Timdn Barra del Colorade,
Cairo, Cieneguita,
Puerto Viejo

Puntarenas Barrgnea, Jicaral, Pa-
QUETH,

This apecies was found breeding in sunny pools and depressions on the ground,

FProvaphora fulzis Theobald Limdmn Bananito, Barra  del
Colorado,  Beverlay,
Tield, Liverpool, Mar-
garita, Biquirres,
Suerre
Wo larvae were taken, but adults were caught with & horse as bait ot aunset,
and in the foresis in the daytime.

Paorophors varipes Coguillett Lirmda Chase, Field, Margarits

Adults only were obtained and they were captured with a horse as bait at
aunset, or else with human bait in the forests in the daytime,

Haemagogus anasfosionds Dyar Guanaeaste Banta Crus

Larvas of thiz species were collected in & holy-water font in the chuareh at
Santa Cruz, and were deseribed by Komp and Kumm (7).

Haemagogus chaleospilans Dyar Punlarenas Golfito, Puerte Jimenes,
Puntarenas

I, ehaleospilans was found breeding in tree holes and coconut shells full of
clean rain water,

Huemagogus iridicolor Dyar Limdm Barra del Pariaming
Funtarenss Pozo
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Adults were eaught with human bait in the dense foreats in the daytime, while
larvae were aspirated from rain water in tree holes.

Hasmagogus lucifer Howard, Limén Cmapilea
Divar and Knal
This species breeds in tree holes.

Huemagogus mesodertatus Komp  San Joad Ban Josd
and Kumm

A treg-hole bresder found in the Parque Bolivar, San José, and described by
Komp and Kumm (7).

Aedes megypli Linnaeus Alajuela Orotina
Limdn Cieneguita, Liverpoal,
Siguirres, Zent, Puerto
Wiajo
Funtarenas Eaparta, Puntarcenas

Stegomyia larvae were encountered in ertificial containers, and also in some
orngmental ses shells that were being utilized to decorate so open air altar in
the garden of the church at Orotina.

Aedes anguetivittalus Dypr and  Alajuela Terrillos, Coyolar, Mus-

Knab e, Pital, Santa Clara,
Caacajal

Cartago Canada, Chitaris, Orost,

FPeralts, Banatorio Du-
ran, Turrialba
Cuanacaste TBolstn, Cafias, Filadel-
fia, Tiberia, Hanta
Barhérs, Banta Crum,
Hardinal
Lirmdn Bananito, Barra del Col-
orado, Barra del Paris-
mina, Caire, Castilla,
Chaze, Ciencguita,
Liverpool, Margarita,
Puerte Viejo, Siqui-
rres, Suerre
Puntarenss Barranca, Faquera,
Fozo, Puntarenss,
Sierpe, Volean
This ia the commonest of the Aedes which we have taken in Costa Rica, both
ag regards the actual number of adulta and larvae obtained and in Lhe number of
different lovalitics where this species has been met with. Tt breeds in gronand
pools, hoof prints of animals, pooled streams and sometimes in fresh water
EWATNPE.
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Acdes euplocamus Dyar and Knab - Guanacaste Liberta
Heredia Heredia
Limén Bananito, Puerto Viejo,
Biquirres
Puntarenas Barrenca, Paguera

Thig species breeds in ground pools in the sun.

Aedes hastotus Dyar Puntarenas Faozo

Larvee of A. heslatus were found in ground pools beside a slowly running
gtream in the sunlight.

Aedeg litkoecetor Dyar and Knab  Cartago Peralts, Turrialla
Cusnaeaste Laa Juntas

A rock-hole breeder by preference, which occasionally appears in ground
pools as well.

Aedes nubilus Theobald Limdmn Egrrze del Parizmins,
Teverley, Field, TLa-
guna de Jalobs, Liver-
pool, Margarita, Sigui-
rres

Ko larvae were secured, but adult A nubilus were captured in the forests
with human bait.

Aedes atropalpus Coguillett Guanacsate Liberia

Larvae of this species were observed in urns and flower vases half full of rain
water in the cemetery at Liberin.

Aedes terrens Walloer Alajueln Orotina, Rio Segundo,
Han Mateo
Cartago Orosl
Cuanacaste Liberia, Santa Crus
Limdn Chage
Ban Josd Ban José, Banta Ana

This is & tree-hole breeder and has been obtained nowhere elze.

Apdes geadrivitiotue Coguillett Alajuels Podiz Voleana

This species brecds in the lesf bases of arboresl bromeliads on the alopes of
Fods Vaoleano,

Aedes n. sp. Alajuela FPods Voleano
Cartago Cipreses

A bromeliad breeder which was taken on the slopes of the Irazd and Pods
voleanos.
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Aedes serreius Theobald Guanacaate Filadelia
Limdn Bananite, Barra del
Parismina, Field, La-
guna de Jelaba, Liver-
poal, Biguirres
Puntarenas Pozo

A day-biting sylvan species. Mo larvas were scen,

Aedep taeniorkynchues Wiedemann  Guanacaste Bolsdn, Cafizz, Filadel-
fin, Huzeas, Pozo de
Apua, Santa Barbdra,
Banta Cruz, Ssecdinal
L Cieneguita, Puerte Viejo
Puntarenas Barranca, Bonilla, Cal-
dera, Jiearal, Fun-
tarenns, Ssn  Luecas
[eland

Usuglly a brackish water breeder, bub oeessionally found in pools of fresh
water aleo, near the sea.

Theﬂi:'uh#rb macerackenas Dyar  Cartago Banatorio Duran
and Knah Han Joad Ban Isidro de Coronado

The lgrvae of this apecies were found in ground pools in the high mountaing
It is alse known from the Chirigui Yeleano region in Panamig.

Manzonia arribdlzagee Theobald  Limdn Barra del Parismina, La-
euna de Jaloba, Liver-
pool

A day-biting sylvan species of which we obtained no larvae.

Muonsenie  faseiolala  Lynch—  Alajuela Muelle, Fital
Arribdlzaga Cartago Canada, Chitaria, Oros,
FPeralta
Limén Earra del Colorado,

Barre del Parismina,
Caira, Chaese, Ciche-
guita, Liverpool, Mar-

farita, Hiquirres,
Sucrre
Puntarenas Barranca, Bonilla, Pozo

No larvae were seen, but numerons adults were captured inside houses, in
traps, with a horse az bait at sunset, and even in the dense forests in the daytime.

Mansonin titillans Walker Alsjuela Muelle
Cartago Chitaris



402 HENEY W. KUMM, W. H. W. EOMF AND HORACIO RUILZ

Cuanacista Bolstn, Cafiaz, San La-
zaro, Filadelfia, Libe-
ria, Paso Tempiaque,
Poro de Agus, Que-
brada Monda, BSanta
Barbdra, Ssnta Crus,
Hardinal

Limdm Barra del Colorade,
Cairo, Chase, Ciene-
guita, Margarita, Si-
quirres, Snerre

Puntarenas Barranca, Bomilla, Cal-
ders, Palmar, Poso,
Puerto Jimenes, Pun-
tarenas, Sierpe

This apecies breeds in ground pools and ponds, espeeially in the presence of
Pistia strafiptae. 1t ia very abundant in the coastal lowlands,
Deinocerites epitedens Knab Limdn Fuerto Viejo

In Closta Rica this apecies has been caught on the Atlantic cosst only.
Pelnocerites preudes Dyar and  Puntarenas Bonilla, Jicaral, Punta-

Hnalb renas, Tarcolea, SHan
Taias laland

A crab-hole breeder which has been found, so far, on the Pacific coast only.

Culexr (Lafzin) aliostigme How-  Limdn Hiquirrea
ard, Diyar and Knab

Mo larvas have been seen, but adulta were captured resting inside a waler
tank.

Culer arkendi Alken Puntarenas Bonilla

This species was aecured in a pond, whoae surface was largely overgrown with
flonting Pistia stratiotes.

Culex bastagarius Dyar and Knab  Cartago Clanada

Tarvae were obisined in a stagnant pool in a slowly running stream among
plenty of horizoniel and vertical vegetation.

frudex  chrysonotum  Dyar and  Alajuela Pital
Enab Limén Barra del Colorado,
Chase, Fstrada, Pucrto
¥iejo, Siguirres
Puntarenas Fozo
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O ehryzonatum broeds in ground pools and ponds in the sunshine and was found
on one ceeasion in partly brackish water with Anopheles torsimoculotus and
Aedes toeniorhynchs,

Culer conservalor Dyar and Knsb  Puntarenas Galfite

An adult of this species was taken in a bollow tree in the forest at Gollita,

Cules conspirator Diyvar and Knab  Guanacssts Cafing, Santa Chrug
Liman Liverponl

Larvae were encountered in pot holes and rocky poole at the edge of streams
and rivers among floating leaves and ather debris,

Cules eorniger Theobald Alsjuela Mastate, San Rtafzel Sur,
Alajuela
Cartago Croai
Limde Liverpoal
Han Josd Santa Ang

Larvae of this species were found in ground pools, tree holes, and even eoeonut
shells full of rain wator.

Culex coronator Diyar and Koab  Cartago Peralta
Limdn Estrads

Specimens of this species were taken in ground pools and depressions slong
the edges of streams az well as in scepage areas in the sunshine,

Culer dowmastocampe Dyar and  Limdn Cairo
Knak

The larvae live in the water that collects in the leaf bases of arboreal Lrome-
linds.

Culex declorator Dyvar and Knah Alajucla Cascajal, Meatate
Clartago Orosi
Guanacaste Clafins, Liberia, Santa
Crus
Limdn Cieneguita, Siguirres
Puntarenss Barranca, Pozo

This is generally a ground-pool breeder though it has been found in port hales
among rocks in the beds of intermittent streams, but always in the sunlight.

Culex fatigons Wiedemann Alajuela Orotling, Rio Segunde,
Han Antonio de Tejar
Cartare Canaca, Capellades,
Crozi
Guangeagte Arenal, Cafas, Huacas,

Liberia, Nieoya, Que-
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brada Honda, Rio
Beco, Bants DBarbdra,
Bants  Cruz, Santa
Rosa, Bardinal, Tem-

pate

Limén Cairo, Chiencrnita,
Guapiles, Siquirres

Puntarenas Barrenca, Faparta, Pun-
tErEnas

Ean Jogd Parrits, San Josd

Breeds in abundanee in sartificial containers, ground pools, ssepage aress, and
inderd in any place with dirty water. It i3 the commonest Culex in Costa Riea.

uler Regdlolor Dyar and Ensb Cartago Oroet, Peralia

Larvae were found in hoof printa, neglectad ditches and poola in the ground
exposed to the san,

Culer inhildtator Divar and Knab  Puntarenas Bonilla

Thia species breeds in sunny ponds which are covered with floating liliea®
Pisglia stratiotes, water hyseinth and other horizontal vegetation,

Culer jemningst Dyar and Knab  Cartago Orosi, Turrialba,

. jenningsi breeda in the water that collects between the leaf bases of arboreal
bromeliads.

Culer mollis Dyar and Knab Limdn Cairo
Ban Joad Banta Ana

In Costn Rics this is a tree-hole breader,

Culex mudaior Dyar and Knsb Cartago Peralta

Larvae wera found in holea in rocks expoged to the sun beside the Reventazdn
Hiver.

Culer nigripolpus Theobald Guanacasie Santa Cruz

Adults of this speeies were caught resting on leaves in the shade in o hanana
plantetion, but no larvae were found.

Culer pilosuws Dyar and Koab Limdn Estrada

Larvas were secured in slagnant collections of water in the hoof printa of
eattle in the sunshine.

Culee stenelepies Dyar and Knab  Cartago Cipreses, Orosi

Thiz iz & bromelind breeder and has been azen nowhere elae.
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Culex stigmotogima Dhyar Alajuela Alsjuela
Cartago Cartago, Orosi, Palomo,
FPaso Ancho, Paraiso,
Banatorio Dran,
Tapanti
fan Jozd Banta Ans

This is & common spacies on the central platean where it breeds in pools beside
streams, ponds, ditches, seepage areas, swamps and the hoof prints of animals,
but always in the sunshine,

Culex trifidus Dyar Han José Hanta Ana

Larvas were found in sunny pools along the edpe of a stream AImong Spiregyra
and considerable debris,

P Culer sp. ¥ Cartago Cipreses
This highland species breeds in the leaf bases of srboreal bromeliads,

Aedomyia squamipennis Lynch—  Puntarenas Barranca
Arribdlzags

Aedomyia larvae were obtained in s sunny swamp whose surface was laxgmely
eovered with Pielie siraidofes.

Orthopodomyia fascipes Coquillett  Limdn Bansnito, Caira

No larvae of this species were seen, but adults were occasionslly encountered
in bollow trees in the forest or other well-shaded places,

Orthopodomyin  phyllozes  Dwvar Cartago COrosi
and Enab

The larvae live in the water which eollects in the leaf bases of arboreal brome-
linds,
Orthopodomsia n. sp. Cartago Orosi

On ooe occasion larvae of this spesies were zecured in large numbers From an
abandoned tank or cesspool full of elear rain water in the village of Orosi,

Megarhinie moctezume Dyar and  Alajuela Oroting
Enak Puntarenas Barranea, Eaparta, Jesus
Maria, San Lueaa Ts-
land
Ban Jozd San José

A trec-hole breeder. Adults were oecasionally caught in houses, in hollow
trees, or in well-chaded plaecs, such as under bridges.

Megarkinus superbus Dyar and Cartago Ciraal
Enab
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This species breeds only in epiphytic bromeliads.

Franotoenia coafzacoaleos Dlyar Alajuels Ceiba, Turrneares
and Knab Cartaro Crrost
Cnanacaate (afias
Ban Joad San Tsidro de Coronade

Larvae have besn found in running as well as pooled streams, in ditehes,
ground poole and fresh water swatmps, in both light and shade,

Tranolaenia geomeirica Theabald  Alajuela Alajuela, Atenas, Casca-
jal, Higuito, San An-
tonio de Tejar

Cartagn Canads, Chitaria, Fl
Alto, Orosi, IFalomo,
Peralta, Turrialba

Guanaogste Cajs, Cafizs, Liberis,
Veinteisiete de Abril

Limdm (laire, Chase, Limdn,
Siguirres

Puntarenas Arancibia, Barranca,
Mirgmar, Pozo

San Joad Aserri, Ban Isidro de

Cloronado, Santa Ana

A very common species which has heen observed in pooled streams, ponds,
seepage areas, ditches, swamps, the hoof printa of animals and indeed ground
pools of all kinds. Tt shows a decided tropism for breeding among green Spira-
gyra; ab lenst three gquarters of all our eollections of this species having been
found in the presence of rreen slgpe in the sunlight,

ranataenie (i Theobald Cluanzeaste Liberia
Puntarenas Arancibia, Hilometro 50
Han Joad Parrita

Rather a rare apecies, it breeds in rocky pools beside rivers, borrow pits, the
Loof prints of animals, and other types of ground pools in the sunshine.

iTranotaenic pulcherrima Lynch  Puntarensa Raonilla
—Arrilbdlzaga
A single larva of this species was talken in o pond full of water lettuce,
[Tranotaenia sapphirine Osten—  Coartago Canada, Oros
Haeken
A rare highland species which has heen encountered in semistagnant pools in

glowly running streams, with plenty of vegetation and cxposed to the sun.

Anopheles allimanus Wiedemann Alajuela Caseajsl, Ceiba, Cirue-
las, Hidalgo, Muelle,
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Pital, B8anta Clare,

Covolar

Cartago Canada, Chitarfs, Pe-
ralta, Turrialba, Uja-
Traa

Clusnacaste Arenal, Bebedero, Belen,

Bolsdn, Buena Viata,
Caballito, Cafiag, Co-
pal, Corralille, TFila-
delfin, Huacas, Luapu-
nilla, Liberia, Mata-
palo, Montano, Mora-
eia, Nandayure, Ni-
coya, (Ortega, Paso
Trempisgue, Fozo Azul,
Fozo de Agua, Que-
brade Honda, Itio S:H:u,
Raoblar, San  Juan
(Abangares), San Juan
(Sants Crus), San
Lazaro, Santa Barbira,
Bante Cruz, Santa
Hoan, Sardinal, Tem-
pate, Vigia, Veintei-
siete de Abril, Fapote

Lirmin Barra,  del Colorado,
Barra del Parismina,
Bonifaeia, Claluita,

Cairo, Chase, Ciene-
guita, Bstrads, Guaei-
ma, Guapiles, Jimenes,
Limdn, Liverpool,
Margarita, Matina,
Paeuarito, Ponshurat,
Forcora, Puerto Viejo,
Siquirres,  Suerre,
Westfalia, Zent

Puntarenas Araneibia, Barranca,
Bonilla, Caldera, Cho-
mes, Corozal, Baparta,
Ciolfite, Jeaus Maria,
Jicaral, Kilometra 99,
Lepanto, Palmar, Fa-
querg, Pozo, Puerto
Jimene:z, Puntarenss,
Halinas, Tarcoles, San
Lucsa Island
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The commonest anopheling in Costs Rica. [t breeds prinecipally in sunny
ground pools about half of the eollections having been obtained in the presence of
Spirogyrd.

Anopheles  albitersis  Lynch—  Puntarenas Buenos Alres, Volodn
Arribdlzaga

Tarvae of A, albitarsie were obtained in a sunny pond among algae, vertical
and horizontel vezetation,

Anopheles anomalophyllus Komp  Cartago Canada

A very rare species which lias been taken only once in g pool inaslewly mnoing
stream,

Anopheles apicimaculs Dyar and Alajuela Alajucla, Atenss, Cirue-
Knab las, Covolar, Hseobal,
Palmares, Pital, Que-
brada  Aszul, Han
Antonio de Tejar, San
Ramdn, Banta Clara
Cartago Cannda, Chitaria, Orosi
Guanacaste Arado, Cafias, Higueron,
La Sierra, Las Juntas,
Liberia, MNambi, Ni-
coya, Poro Azul, Santa
Cruz, Bants Ross,
Sardinal, Tilaran
Limdn Barra del  Caolorado,
Cairo, Cimarrones,
Guacime,  Guapilea,
Jimenez, Laguna de
Jaloba, Liverpool, Si-
quirres
Puntarenas Barranca, Esparta, Jica-
ral, Palmar, Paguera,
Favones, Pozo, Pusrto
Jimenez, Puntarenas,
Valean
Ban Josd Hacasziy, Villa Colon

The breeding places seleeted by A apfeimacule were gimilar to those chosen by
A argyrilarsis except that at least one third of the former were in the shade.
In only 28,6 per cent was Spiregira noted.

Anopheles argyritarsis Robineau  Alajuela Apuas Zareas, Alajuela,
—Desvoidy Atenas, Balas, Carri-
o, Cageajal, Cerrillos,
Cliruelas, Concepeion,
Coyolar, Escobal, Flo-
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Car Lauror

Ciuanacnzis

Heredia

Limiin

Funtarenas

BHan Josd

rancia, Greeia, Hacien-
da. Vieja, Higuito, La
Guasims, Maztate,
Muelle, Naranjo, Ojo
de Agus, Orotina, Pal-
mares, Guebrada Asul,
Hio chund:;-, Ban
Antonio de Tejar, San
Mateo, &an Rafael
Horte, S8an Rafac] Sur,
Han  DRamdn, Santa
Clara, Turrusares,
Ville Quesads

Atirro, Cachi, Capella-
dea, Cartago, Chitaria,
HEl Alto, El Howo,
Florencia, Los Mesas,
Orosi, Palomo, Paraiso
Pejivalle,  Platanilla,
Tapanti, Tres Rios,
Tueurrigue, Turrialba,
Tuia, Ujarras

Cafiaa, Lz Cruz, Las
Juntas, Loz Angeles,
Liberin, Pozo Asul,
Habsnae CGrande, San
Antonio, San  Jusn
{Abangares), San Jusn
(Santa Cruz), Santa
Cruz, Tempate, Tila-
ran, Veinteisicle de
Albril

Barreal, Heredia, San
Antonio  de  Belen,
Santo Domingo

Caire, Guapiles, Limdn,
Pacuarito, Siguirres,
Waldeok

Araneitia, Iaron, Ba-
rrancs, Boruea, Buenos
Aires, Isparta, Jeaus
Maria, Mirasmar, Rio
Beeo, San Ioidro, San
Eafzel, Volean

Alajuelita, Aserri, Coro-
nada, Curridabat, De-
samparados,  Fscasu, |
HSan Juan de Tibas,
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Ban José, San Marcos
de Tarsgen, Santa Ana,
¥illa Colon

A wvery sbundant species which was cneountered somewhat more often in
running streams, pooled stresms and seepage aresa than A, albimanus,  In only
315 per cent of the galleetions which yiclded this species, did we note the prosenee
of green algae,  Larvae of A, argyriforsis have been identified from eollections
made in rock pools in the dry bed of a stream moere than a mile away from the
neareat humsan habitation,

Anopheles backmannt Petrocehi Puntarenas Parrancs

Larvae of this species were obtained in a pooled stream between the flosting
leaves of water lettuce,

Anopheles chiriguiensis Homp Alajuels Larcero

The larvaes of this rare highland speecics were Tound in pools in & slowly running
gtream, some in the shade and zome in the sunlight.

Anopheles eisend Coquillett Alajusls farcero

Cartago Il Hoyo, Orosi

Clusnacaste Hatille, Liberia, Nambi,
Han Antonio, Tilaran

Heredia Barreal

Limde Claire, CGusapiles, Liver-
pool, Margarita

Puntarenns Golfito

Ban Josd Ban Josd, San Jusn de
Tibas

While not a particularly common species in Closta Rica A, edsend has been
oblained in its larval stages under a great variety of conditions, including poolz
in stream beds, ditches, seepage sreas, hoof prints of cattle, tree holes, eoconut
ghellz full of rain water, and even bromeliads. More than half of these werein the
ghade, snd in only 14,3 per cent of the collections did we observe Spirogyra.

Anopheles nefvad Moward, Dyar  Cartago Canada, Orost
and Knah

This gpeeics breeds in the rain water which collects between the lesf bases of
arboreal brameliada,

Anopheles neomoenlipalpe: Curry Guanaseaste Clafias, Higueron, Lagu-
nilla Liberia, MMata-
palo, Santa Crus

Limdn Chase, Cuacimo, B
quirres

Puntarenas Barranca, Pozo



MOBSQUITOES OF COBTA RICA 411

A relatively abundant species during the rainy sesson, the larvae of which
were observed in ground pools, ditches, hoof prints of cattle and small ponds,
almozt always in the sunshine. In about & quater of the breeding plaves we
noticed green algae,

Anopheles prendopunclipennis Alajuels Atenas, Casenjal, Ceiba,
Theobald Cerrillos, Cirnclas,
Cloyolar, Escobal, Hi-

guite, La Guacima,

Muificz, Ojo de Agua,

Ban Antonio de Tejar,

Ban Rafael Bur, Sants

Clara
Cartago Canada, Orosi, Tapanti
Tuewrrique, Turrialba
Guanacaste Arenal, Belen, Claballito,

Cajs, Cafias, Copal,
Corralillo, Huaeas, La
Sierra, Liberia, Mata-
pale, Montano, Que-
brads Honda, RioSeeo,
Babana Gronde, San
Blas, 8an Juan (Santa
Crus), San  Vicente,
Santa Barbdra, Sants
Craz, Santa Ross, Sar-
dinal, Veinteisicte de

Abril
Heredia Heredia
Lirndn Caira, Guacime, Guapi-

les, Limdn, Pocora, 8i-
quirres, Waldeek

Puntarenss Araneibia, Barranca,
Caldera, Canjel, Coro-
zal, Esparta, Jesus
Maria, Kilometre 99,
Pavanes, Pozo, Salinas
Tareales, Volean

Ban Joad Coronado, Santa Ana

Numerous larvae of this species were taken in prownd poola, ditches, hoof
prints of cattle and seepage arcas. It was slso frequently Tound in pooled stroams
and sometimes at the very edge of slowly running rivers, particularly in the
sunlight and where green algae was flourishing,  Among 31 collections in whieh a
record was made as to the presence or sbsence of Spirogyra, algas were noted as
present in 22 or 70,1 per cont,

Anopheles  punciémaenle Dyar  Guanacsate Cafias, Muacas, Bio Seeo,
and Knals Banta Cruz
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Limdn Barra del Colorado, Bev-
erlay, Cienapuita, Liv-
erpool, Puerto Viejo,
Bignirres, Suarre

Puntarenas Barrsnca, Paquera, Pozo

© A, punctimacula breeds in aemiatagnant pools and at the edges of alowly
running streams, in ditehes, borrow pita, hoof prints of animals, and small ponds.
Mors than & third of the collections of this species wers obtained in the shade and
Apiregyre was noted in only 25 por eent.,

Anopheles sfrodei oot Alajueln Crzeajal, Muelle

CGuanacaste Cnofiza, Liberia, Gue-
brada Honda

Tamdén Cairo, Chase, Margarita,
Pocora,  Siquirres,
Huerre

Puntarcnas Barranca, Bonilla, Jiea-
ral, Kilometro 09, Poza
Voloan

A ground poal breeder which has also been obscrved in small ponds, the hoof
prints of cattle, and in slowly running stroams in the sunshine.

Anopheles tarstmoculatus  Goeldi Limdn Barra del Colorado,
Cahuita, Cienegnita,
Puerto Viejo

Thiz iz the brackish water Apopheles. It was obtaioed in addition on one
aeeagion in a freah-water stream shout 6fty yards from the sea.

Anopkeles vestitivennis Dyar and  Limdn Barra del  Colorade,
Knab Cahuita, Suerre

Larvae of A, sesfitipennis wera found in a slowly running stream with much
veretation and algae, ag well a3 in an overgrown shaded pool.

Chagasie bolthanus Dyar Alajuela Fital, Quebrada Azul,
Hanta Clara
Cruznscaste Arade, Cafiag, Hipueron,

La Sierra, Larunilla,
Laz Juntas, Rio Sceo,
Santa Barbdra, Santa
Cruz, Santa Hosa

Lirmdin Barra  del Coloredo,
Cairo, Guapiles, Pusr-
to Vieja

Funtarenss Jicaral, Pagquers, Pozo,

Puoerto Jimenes
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Chagasfe bathonus shows & marked tropism for shady pools in runhing streams.
If there are trees along the bank the Chagsia larvas will be found wherever any
exposed tree roots enter the water of the stream. At other times they may be
scereted among grass growing st the edge of the water, but hardly ever if Spirg-
gyra is present.

EEYE TO THE CULICIDAK OF COSTaA RICA, ENCOUNTERED IN THE PREESENT SURVEY

Bpecies representing all of the five tribes recognized by Divar were encoun tered,
A brief key to these five tribes is given below as well as generic keys for the tribes
Angphelind and Culieind, In addition species keys for the identification of adule
females of the gencra Psorophora, Aedes, Orthopodomyie, Wansonia, Uranelocnia
and Anopheles have been preparcd, In the genera Haemagogus aned Culer identi-
fication is based on the characters of the male terminalia, the female adults being
indistinguishable in many cases: keys to the male ferminalis of those geners arc
beyond the scope of this peper.

KEYS TO TRIBES OF COSTA RICAN MOSQUITOES (DYAH, NEC EDWARDS)

Tribes, 1. Sabethini
2. Culicind
3. Megarhinini
4. Uranotaeniini
5. Anophelini
1. Base of hind coxa in line with upper margin of meron, No mesonotal setge,
Postnotal setee always present,  Apex of Tth gegment of female abdomen
surrounded by o fringe of stiff bristlea, Hind margin of sbdominal tergites
without setae. .. ... .. ............. .. R R R 1 R e e G I
Base of hind coxa below upper margin of meron {exeept in Megarhinus):
mesonotal setae always present. Postnotal setae uzually absent {present
in some Hesmagogus, Defnocorites, and Corrollin). Hind margin of ab-
dominal tevgites with setae. ..o v b s R
2. Palpi of female nearly as long as proboseis, which ia straight. Tirst ab-
dominal tergite without seales. Seutellum creseent-shaped, without
lobes (except in genus Chagoria),  Colorstion never metallic. cAnopheling
NGLM&]}DVE R e S
3. Large species, covered with metallic soales. Proboseis thinner and eurved
downwards on apical half, Posterior margin of seutellum straight, Cly-
peus much broadsr thati long. . ..coui oo oo il M egarhindng
SBmaller species, usually without metallic gealing (see Haemagogus). Pro-
boseis straight, uniform, or slightly swollen at tip. DPosterior margin of
soutellum drilobed. . ... ... .. ..., B e e . -
4. Bmall apecies, with spotz or lines of metallie hlus sonles on thorax, base of
wing, andfor pleurn. Proboseis lomg, straight, directed backwards, the
tip swollen. - Aunal vein ending at or alightly before, the fork in the fifth
W, i s s £ Ceee e Uranofaendind
Bmall to large species, ususlly without metsllic blue spota.  Proboscis
gtraight, not directed backwards, tip not usually enlarged. Anal vein
ending beyond the fork in the fifth wein. ... ... . . Culicing
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EEY 70 THE SENERA AND SUBGENERA OF TRIBE ANOPHELINI OF COSTA RICA
{AFTEL EDWARDS)

Generic characterization; Palpi straight, as long as the proboseis; scutellum

ae

without lobes, crezcent-shaped (except in genus Chagesia); firat abdominal
tergite without geales. ..o iy . Treibe Anopheling

In & recent peraonsl eommunication, Dr. F. W. Edwards of the British Muaeum
cepts the suggestion of the second suthor (W, 0. W. K.} that Kerieszia be

reised to the rank of a aubgenus eo-equal with Nyssorkynckus, inatead of being

20
of

nsidered a “group’ under the subgenus Nyssorhynchus,  With the exceplion
this emendation, the clagsifieation iz thet of Edwards {Geners Insectorum,

Diptera, Fam. Culicidas, Fase. 194, 1032).

1

|84

(44}

 Boutellum trilobed; sides of mesonotum with erech acales: first hind tarsal
segment fwice as long aa hind tibin; reating-attitude Mansonia-like {one
BPECies, BRIRANAEY. ... .o iur e oo Dhagosia
Heutellum not trilobed; sides of meaonotum without ereet goales; first hind
tarsal sepment slightly longer than hind tibia; resting-attitude with pro-
boseis, thorsx, and abdomen in gtraight line at angle to resting surface
(genis Anopheles). . oooooiia e S i A e o
A small slender blaek species, with unmarked wings; mesonotum with a
narrow white longitudinal line in integument; body without seales; legs
very long and slender {one speeics, kowpi, not yet found in Costa Hiea
but probably present). . ...l .zubgenua Stethomyia
Larger species, with spotted wings; mesonotum without narrow central white
lime: body with geales. ... ol sie e e e
 Hind tarsi with last three segments all white, or with a narrow black bagal

ring on fifth segment. ... subgenus Nyssorkymehies
Hind tarsi otherwize marked. ... o o0 voiirioaiaiairs coasisianeaais 4
 Hind tarsi all dark, unmarked (3 specics, chiriguiensis, pasudopunclipennis
B0 ET8ENE) oenee oo iniainee e s eriea Anopheles of subgenus Anopheles
Hind tarst otherwise marked... .. ... 3

. Hind tarsi speekled and banded with white and black; wings with broad
blacl, white, or yellow scales; mosonotum without parallel black lines;
eostn of wing marked with spots irregular insize...........ooen i

Hind tarsi with all sepments white apically, black basally; mesonotum with
4 bare black longitudingl lines; wings with 4 subegual costal white spots
(one speeies, MEIBEE). oot iaae subgenns Kerteszia

 Hind tersi mostly darl; neerow light bands encireling both ends of second,
third and fourth scgments {one species, vestitipennis)
series Cyeleleppleron of group Anopheles

Hind tarsi gpeckled with black and white, not dizposed in bands surrounding
the articulations ... (three specics, apicimaculs, purelimocule and reo-
MUl palIEE) e v e i group Arribalzagia of subgenus Anopheles

KEY TO GENERAL OF TRIBE CULICINI {DYAR, NEC EDWARDS)

_ Base of hind coxa fn ling with upper margin of meron; setac absent on dersum
of mesonotum; postnotum with setae in several apeeies; apiracular setas
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absent; postspiracular setae present in sovers] species, but usually absent:
dorsum of therax and abdomen clothed with purple, blue, or green metallic
geales, sides with silvery white sesles, .. . . oo Haemagogus
Base of hind coxa below upper margin of meron; setae present on dorsum of
mesonotum; postnotum without setae {except in 1 Defnoceriles and some
Carrollia); spiracular setae present or ahaent; postapiracular setae present

or absent; mesonotal seales not purple metallic ... ... A
L LR o S R SO e 3
Abdomen rounded and BIunt 8 $ip.. i 0 e e

3. Eighth segment of abdomen completely retractile; cerci usually long; spiracu-
lar setae present; postapiracular setae Presemt.................Psorophora
Eighth segment of abdomen samewhat retracted; cerei long, exserted (see
subgenus Howsrdina, in which abdomen is not notebly pointed, with
terminal segments projecting ventrally); spiracular sctac absent: ponst-
spiracular setae present... . .., . . ... ey

4. Large species, with spotted wings; lower side of base of first vein piloge;
spiracular setae present, postapiracular setae sbaent (one Costa Riean
species, found at high altitudes). ..., . ... . ... . veveso . Theobgidia
Bmaller specics, usually with unspolied wings: lower zide of hase of first vein
bare, or with scales only; spirneular sstae absent; postapirseular setae
usually absent (present only in Mangondg).............. ... ... B

4. Wing-scales broad, sspeeially on sixih vein; wings usually spotted and logs
speckled; tarsal claws withowt pulwilli. . ... ... . e e
Wing-zeales narrow, espeeially on sixth vein; wings not spotted (exeepl in
Ladzia), legs not speckled; tarssl claws with Pl i S R 5

6. Clypeus with white scales: tufts of outstanding scales on apices of middle and
hind femora; wings nearly completely covered with broad brown and vyellow

scales; small species with banded degs. ... ... ... . ... . Aedsmyia
Clypens bare; no outstanding tufts on middle and hind femora; wings and
Lefe ol Rpettad s il L TR L e e e e e ¥

7. Postspiracular setae absent; fourth and fifth fore taraal gegments shorter than
third; thorax marked with lines of silver or golden seales. . Orthopodemyia
Postapiracular setae present: fourth and £fth forg tarsal segments longer than
third; thorax with irregular sesle pattern. . ... ... . . Mansonin

8. Large yellowish species with banded legs: costs of wing with black and vellow
areas; many lower mesepimeral setae. . . Cehm e R

Smaller species, with wing-seales all dark; lower mesepimeral setae but few, . 9

% Antennae normal, not longer than proboseis: postnotum bare (exeept in
some Carrollia) ; abdomen rounded, cerci not prominent. ..., .. - CTules
Antennae slender, much longer than proboseis: first fingellar sogment always
very long; pestnotum usually bare (with setse in epitedeus); abdomen
tather pointed, cerci prominent............ .. ... - Deinocsrites

KEY TO THE SPECIES OF PSOROPHORAL IN COSTA RICA

Seven species of the genus Paaraphora ocour in Costs Riea. One of them,
fowardii, belongs to the subgenus Faorophora; four species, feroz, chantperion,
butzti and varipes are included in the subgenus Janthinoeoma ; and the remaining
two namely ecingulata and famaicensis fall in the subgenuz Grabhamia, The
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elassifieation of the species in the two subgeners Janthinesoms and Grabhomia
is in an ungatisfactory condition, which will not be improved until further atudics
are made with fresh materizl. Dyar separated the Frabhamia species on Lhe
pumber of Alaments on the elaspette, but Martin showed that these charasters
are varishle,

1. Mesonotum with amooth pude longitudinal sreas; elaws toothed; & larpge
bluish-black species with raised seales on hind lege; tarsi with white rings
ot basea of 1st and 2nd segments. .. oo oo i e Howardic

Mesonotum uniformlby sealed, sometimes sparsely; elaws toothed (S anthino-
gomea) or simple (GrafRameal. ..o e mand

g3, Dark speeies with dark-sealed wings; taraal segments all darlk, except the
ffth hind tarsal sspment (and sometimes the fourth), which is white;
tarsal claws toothed (Fanthinosomum). .. oooioiaieiniiiinisaeae i -s S
Cirayish or brownish species; wings ususlly wilth bicolored scales; tarsal
segments white-ringed basally; tarsal elaws simple (Grabhamia), .. ........6

2. Hind tarsi with lset sopment dark; fourth scgment black hasally, white
apieally; mesonotum with dark seales centrally, sides with whitish scales;

hind [ernur with apical white moark. .. ..o oo Varipes
Hind tarsi with lagt segmentallwhite. oo oo oo 4

& Mesonotum with sparse galden zeales only, on black integument; hind legs
LI BT e LB 7 100 o i s W L AL S Y = s e .. Ferox
Mesonotum dark-scaled centrally, white-scaledonsidea. ..o oo 5

5 Scutellum darl-sealed. ... ..ooiaoo e . Loutedd
Sentellum with vellowish seales. ... ... reieian R DET 0O

6. Large brownish species, with wing-zcales sll dark; na mezial white ring on
firat tarsal segment; abdominal segments with silvery white apieal bands,
broadening on sides. .. ... B R T P e e By 1 T

Smaller grayish species, with wing-seales black aod white; a mesial white ring
on first tarsal segment; abdominsl zegments with white posterior bands,
broadening cemtrally. .. ....ooii i ieii e Jamaieensis

ELY TO THE SPECIES OF AEDES IN COETA RICA

Twelve speeies of the genus Aedes oceur in Costa Rics, representing five of the
cight subgenera of this genua.

In naming the species we have made two necessary changes in the usual no-
menclature. What has been formecly called perichares we call atropolpis,
following Edwards, and in accordance with our own comparison of adults and
larvae of this speeies from the United States, Costa Riea, and Pansma; we agree
with Shannon and Fdwards that fernioni, podographicus and ferrens are but one
polymorphic species, which ghows variation in numbers of larval head-haire and
in mesonotal sealing, bul no correlation between these larval characters and the
adults,

1. Proboseis white-ringed. ... ooovoiaiome it o aiaie e Tasnforfynelius
Probozeis without o white FilE. . oo iiaie e inm e e

2. Clypens with white seales; a lyre-shaped silvery white mark on mesonotum;
leps black, with silvery white tarsal banda. ..o Aegypii
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Clypeus bare; meaonotum otherwise marked; lega cither black or with tarsi

variously marked. ... L. R e e B Rt
. Tarsal segmentaallblack, ... .. ... . e e 4
All or some of the tarsal segments white-banded ... i 1B

. Mesonotum dark brawn, uniform, without white sealez (male with central

- Meaonotum dark, with two narrow paraliel lines of white or yellowish aeales

white line on mesonotum). ., ... R e R T
Mesonotum with white or vellow seales, either in & central line, or in an
anterior pateh. ... .. 5

doraslly (markings variable, zometimes Lroad, sometimes narrow, some-

times fused acmﬂs}......._.........___........___._.....fi?rgemz?;r:'.:m!us
Mesonotum otherwise marked . ., A e il
. Mesonotum with a single median line of white zcales. T

1.

11

Mezonotum with anterior half {exeept extremec sidea} eovered with silvery

BEALEALL R oo Buploeamus
Small species, with narrow medisn line of white seales on measnotum., Fostalis
Large, robust apecies, with bread median line of gilvery while gealez on

mesonotum. L e e e TR TR
Claws toothed on tarsi of front snd middls legs: mesonotum with silvery or
yellowish silvery seales in patches, notin distinet lines. .. ..., .8
Claws aimple ; mesonotum with distinet lines of polden aenlea: - o nnate 11

Mid and hind tarsi with broad white band, formed by while rings at apex of
second segment and base of third: mesonotum either entiraly silvered
across anteriorly, or with narrow black median band {markings varialie;
trec-hole breeding speeies). ... ..., .. e e e e TR T E RS

Mid and hind tarai not o marked: the second snd thisd tarsal scrments on
these legz ringed bazslly only, or only wery narrowly white an preceding
LT L e eyt e e TS

Mesonotum varisble, usually with dark medisn band, the sides silvery,
zometimes forming g curved lateral silvery mark, sometimes slmost cn tirely
gulvered seross; abdomen without median white line, .., CAtropalpus

Mesonotum variable, usually with anterior area of pale golden or silvery
geales, sometimes with 2 darker longitadinal lines; sides dark; abdomen
with median white Hne........ . . _ . . Y 1.1 ¥, -1, . o

Mesonotium brown, with six parallel narrow golden lines, four on doraum,
two on lateral marging; these lateral lines straight, not ourving doreally
and not merging with subdorasl lines hefore rexching anterior margin of
el rial o i e etie e R R e B et S B o T E ey AP r s

Mesonotum brown, six narrow golden lines, the four dorzal lines parallel,
the two on laters] marging eurving inward and Joining the subdoraal lines
before reaching anterior margin of mesonotum. .., Allateenon nsp,

EEY T THE SPECIES OF ORTHOPODOMYIA IN COSTA HICA

Only three species of the zenus Orthopodomuia are known to oceur in Costa
B Bo i

Rien. Two of them, phyllozes snd o new species to be deseribed, have narrow
silvery markings on the meaonotum; foscipes lacks these ailvery lines. The
wing-seales are sl broad, and no mid-mesepimeral setae are present: the fourth
fore tarsal segment is very short.
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1. Mesonotum without narrow silvery lineg. .....o.oooia oo Fascipes
Mesonotim with narrow silvery Hnss. .o oo e e

2. Wings with yellow spots involving ¢osta...........oovenneienes . Bligllozoa
Wings without yellow spota; wing-scales all dark exeept for a lonpg white
gtrenk at base of first Veim. ..o e &R,

KEY TO THE SPECIES OF MANSONIA

1. Winz-seales distinetly inflated, broad, bleck and wellow; femur withoub
subapical white ring; tarsi dark with white rings at bases of segments,
brosdest ofy hind LefEa . .o oo e i s e e JTEElane

Wing-aeales narrow, clliptieal, all black; femur with narrow white subapical

2. Tibiae all dark; mesonotum reddish, with two white spots on ghoulders

Arribalzague
Tibise with vellowish speekles; mesonotum without white spots, but with
brown and yellow seales In Hnes. ... oo . FPasciolota

EEY TO THE SPECIES OF URAFOTAENIA

1 Targi all dark, without white markings; mesonotum with median blue line

Sopphireig

Tarsi with white markings, especially on thebindlegs..................ooeee 2

2. All tarsal segments marked with white at base and apex; mesonotum with
median blus markes. ......... T e s s
Termingl hind targal segments white; apiecs of hind tareal sepments white;
mesonotum without median blue marks. ... ) &

9. Fourth and fifth segments of hind tarsi all white; abdomen with apieal tri-
angular spots on tergites; a larges BPOEIEE L s Feomalrion
Fifth segment of hind tarsi all white; fourth segment white apically, dark
basally ; abdomen with apieal white bands on Lwo segmenta; o mueh smaller

G T e e S B S R Rt S T e s

4. Mesonotum with a metallic blue line from base of wing half way to anterior
margin of MESONOBNI. L. L oou e . Coolzoconicos
Mesonotum without such a ling, but with a black spot at wing-base, with &
centeal area of metallie blue soalez; o very small mosguito. . ..., Lot

KEY TO ADULT ANOPHELES OF COETA RICA

Fatreme eantion should be exercised in using the following key for the separa-
tion of the females of speeies of the subgenus Nyseorhynchus, This subgenus
containg many exceedingly variable gpeeles, in which all eriteria for separation,
based on wing markings, the amount of black and white on the seeond hind tarsal
gegment and on the palpi, have been found to be of little value. This is parti-
eularly true of the species which have s Black ring on the fiith hind tarsal segment,
The enly sure way of knowing whether s gpeeies of this subgenus ocours in any
given territory is to obiain larvae and maleg, which have excellent characters
for the separation of the specics,

1. Seutellum trilobed; & medinm-sized shaggy brown species, with dark shaggy
palpi: mesonotum with erect black seales hefore wing-bazes; wings heavily
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clothed with broad ovate seales, mixed dark and light, not forming definite
spots; second do fifth hind tarsal segments broadly white basslly, black
apieally, with a narrow black ring near base of each segment (Chagosin)

Bathanus
Seutellum not trilebed; mesonotum without erect seales before wing-hages;
lega not marked as above, .. ... .. 2

. Blender black speciea, without scales on body; mesonotum dark brown, with

a parrow medisn white ling in integument; wing-seales all black; legz very
long and slender, all black (subgenus Slethomgrie not yet found in Costa
i e e O e e nan R A O e
Body with seales; mesonotum without medisn white | i oY 3

. Hind tarsi all dark; mesonetum with hroad gray central stripe {dnopheles), | 4

Hind tarsi with terminal segments white, or varioualy speckled or banded ., 6

- Hind tibia with broad white apieal band; wing-seales dark except for a white

spot ot apex and another on base of first vein. ... ......._... ... .  Fiseni
Hind fibis all dark; wing with black and white cogtal markings.............. .5

. Costa of wing dark, with two white gpats, one at junction of subeosta, the

other at tip; first vein with three white spotas, first spot bazal, third spot
opposite firat white spot on costa; fifth vein baaally white, apically black,
Tharax broadly gray centrally, elothed with sparse narrow white seales
Prendopunctipennis
Closta of wing with five white spots, the first spot basal, second spot beyond
humeral eross-vein, third spot between this and large spot af junction of
subeosta, fourth spot at tip; base of first wein white; fifth vein white, with =
blaek apot bevond middle and one at tip; thorax broadly pray eentrally,
elothed with long pale hairs only (speeimens from Guatemala have darker
wings, with basze of fivat vein all dark, and a amall Black spot ot extreme
base of sixth wein). ., ..., veven . Chirdgudensis

. Hind tarsi with spical portion of second segment white, sll of third, fourth

and fifth segments white, with or without & nareow tuzsal black ring on

fifth segment (NyssorhymeRun) . i il e i
Elind favni notso marlad’ . oo pa T R B S 12

- Hind tarsi with narrow black ring on fifth segment. . ................ &
Hind tarsi with 6fth segment all white. ... . . . e e b |

+ Last twosegments of palpiwhite........ ..o a

Termingl segment of palpi white preceding sepment more black than white. 10

. Beeond segment of hind tarsi half black, half white (salt-water)

Tarsimeculatus

Second segment of hind tarsi more white than black (Tresh-water)
Strodel anomalophylius
Large species, the white spots on costa of wing usnally broac. . .. Allmanus
Bmaller apeeies, the white spots on eosta of wing reduced; zpot B 2 (the second
costal while spot from base) usually smaller than the preceding dark
B0 e b e s i e T R e R e T L R AT
First abdominal sternite with two parallel lines of white seales; mid tarsal
segments with white rings; sccond hind tarsal ssgment nearly half black,
half white. .. ., e e e e e e e BRI ) TR
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13,

Ld.

15,

Tiret ahdominal sternite bave, without seales; mid tarssl scgments without
white rings; second hind tarsal segment shout one-third black.  Arguritarsis

. Megonotum gray, with foar bare black lines: costa of wing with four or five

alternating subequsl black and white spots; hind tarsal segments narrowly
Black basally, broadly white apieally; abdomen without acales (Kerteszia)
Netvai
MMesonotum, wings, and legs nobasabove. oo el 13
Hind tarsi brownish black, with wery narrow yellowiah rings ot both ends of
segments 5 and 4; wings large, without & bend on costa at junstion with
gubeosta, clothed with small narrow brown scales which form thres or four
gmall apotd O SOBbA. .« i uari e . Vestitipennis
Hind tarsi irregularly speekled wilh black and white; wings with & prominent
hend or “kink'? on eosta st junetion with subeosta, with large broad black,
white, aor vellow seales, forming large black spots on costa (Arribalzagia). 14
Crayish epecies, with only two large dark spots on costa of wing; pale seales
of wing all white; black spot at spex of wing usually large, distinct

Neomueulipalpus
Tirownish or blackish apeeies, with three large black spots on costs of wing;
pale soales of wing either white or yellow. ... ek e 1

Brownish species; wings with black, white and yellow seales; fifth vein apeck-
led with dark and pale zeales; black apot at apex of wing diffuse, about the
some size as the dark spot between it and the third large gostal zpot

Punctimacula

Blackish species; winga with black znd white seales only; fifth vein black at
the base and on upper fork; black spot at apex of wing prominent, larger
than the black apot between it and the third large hlaek coatal apot

Apicimooule

OTHER BLOOD SUCKING INSECTE IDENTIFIED INCIDENTALLY

Dr. F. W. Edwards of the British Museum (Natural History)

‘dentified Simulium metallicum Bellardi and Simulium quadrivil-
tatum Say from Orosi. And Dr. J. W. B Macfie of the same
Museum named for us specimens of Culicoides diabolicus Iofl-
mann from Siquirres. A Triatoma dimidicto taken in the bap-
tismal font of the Orosi Church was examined by Dr. H. 5. Bar-
hour of the United States National Museumn.

Dr. C. B. Philip of the Rocky Mountain Laboratory identified

the following eight species of Tabanidae:

(hryseps tanycoras O, 8, Tabanus mexicanus Linnaens
(Thiysops voriegatus De G Tabanus appendiculetus Hine
Diekelncers anals Hine Phaestabanus magnificus Krober

Dichelaeera coloptera Hine Lepidoselaga crossipes Fabricius
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And Mr. K. A. Cooley, also of the Rocky Mountain Laboratory
named for us specimens of two ticks and one species of flea
namely Amblyomma cojennense, Amblyomma ovale and Pulex
wrrifens.,

STMMARY

In & mosquito survey of the Republic of Closta Riea 14,961
adult mosquitoes and 9,743 larvae were examined, representing
93 different species. Greater attention was paid to the
Anopheles than to any other group. Tables were drawn up to
show the relative prevalence of the various anophelines and
culicines, when caught as adults or when taken in their immature
stages. In addition, we have listed the distribution records of
all the species found during this survey, together with notes on
the types of breeding places preferred by them. Keys for the
adult females of many of the Costa Riean mosquitoes have been
included, as well as the names of certain other biting insects
which we have been able to identify from this country.

It is a pleasure to acknowledge the help received from Dr, F.
W. Edwards of the British Museum, London, who verified our
identifications of 70 of the species of mosquitoes taken in this
Republic. We are also much indebted to a number of the sani-
tary inspectors attached to the Costa Rican Health Department
who sent us collections of adults and larvae from a great many
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Moises Cortes, Sr. Luis Villalohos, Sr. Abel Gutierrez, 8. Man-
uel Martinez and Sr. Alejandro Perez Rivas. Finally we would
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United Fruit Company.
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