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Phytotelmatomyia, a new Neotropical subgenus of Culex (Diptera: Culicidae)
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Abstract

Phytotel matomyia, a new subgenusin the Neotropical Region, is proposed for four described species, including Cx. cas-
troi Casal & Garcia, Cx. hepperi Casal & Garcia, Cx. machadoi da Silva Mattos, da Silveira Guedes & Hamilton Xavier,
and Cx. renatoi Lane & Ramalho (type species), and two potentially new species without formal Latin nhames. Mono-
phyly of the group is supported by cladistic analyses of morphological data. Phytotelmatomyia is separated and distin-
guished from subgenera Culex and Phenacomyia. Diagnostic and differential characters of the male genitalia, larvae, and
pupae of the three subgenera are tabulated and illustrated. Bionomics and distributional data are provided for Phytotel -
matomyia species.
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I ntroduction

While conducting comparative studies of mosqguitoes of subgenus Culex of genus Culex Linnaeus, we noticed
that two potentially new species that inhabit the axils of Eryngium species (Umbelifera = Apiaceae) share
characteristics of the adult, larval, and pupal stages with Cx. (Cux.) hepperi Casal & Garcia and Cx. (Cux.)
castroi Casal & Garcia. Furthermore, the same features were observed in two other speciesthat live in Neotro-
pical phytotelmata, Cx. (Cux.) renatoi Lane & Ramalho and Cx. (Cux.) machadoi da Silva Mattos, da Silveira
Guedes & Hamilton Xavier, the last one from its published description. The two potentially new species are
not described at present due to a paucity of individually reared specimens. Other species whose larvae are
found in plants other than Eryngium species, including Culex spinosus Lutz, Cx. fernandezi Casal, Garcia &
Cavallieri, and Cx. dohenyi Hogue, do not exhibit all of the characteristics observed in the former group,
which indicates that it is a heretofore unrecognized group within genus Culex. The restricted larval habitat of
the species of this group has resulted in adaptations of the immature stages that are sufficiently unique to sug-
gest that it represents a new subgenus. The adaptations are especialy evident in the development of the chae-
totaxy, as a proliferation of branches that aid movement in a semi-aguatic medium. Based on the results of a
cladistic analysis of morphological datathat support the monophyly of the group, it isformally recognized as
subgenus Phytotelmatomyia. Diagnostic and differential characters that distinguish Phytotelmatomyia from
subgenera Culex and Phenacomyia Harbach & Peyton are listed and illustrated.

Materials and methods

Morphological structures were examined in the adult, pupal, and fourth-instar larval stages. Diagnostic and
differential characters were confirmed in all specimenslisted in the M aterial examined section. The morpho-
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logical terminology follows Harbach & Knight (1980, 1982). Life stages are indicated by the symbols M
(male), F (femae), L (fourth-instar larva), Le (larval exuviae), P (pupa), and Pe (pupa exuviae). Mae and
female genitalia are denoted by the letter G (genitalia) used in combination with the male and female symbols,
respectively.

The phylogenetic relationship of Phytotelmatomyia to other generic-level taxa of tribe Culicini was exam-
ined by including character data for Cx. castroi, Cx. hepperi, and Cx. renatoi in the unpublished parsimony
analysis of St. John (2007; see Harbach, 2007: 621-623). Briefly, 64 characters from fourth-instar larvae,
pupae, and adult males and females were coded for 48 species. the three species of Phytotelmatomyia (see
Appendix for characters and coding), 42 exemplar species representing 26 generic-level taxa of tribe Culicini
(Galindomyia Stone & Barreto and Culex subgenus Nicaromyia Gonzalez Broche & Rodriguez R. were not
included), and three outgroup species, Mansonia africana (Theobald) (tribe Mansoniini), Maorigoeldia argy-
ropus (Walker) (tribe Sabethini), and Orthopodomyia anophel oides (Giles) (tribe Orthopodomyiini). The data
were analyzed using implied weights, implemented by PIWE version 3.0 (for Windows) (Goloboff, 1997),
with the default value of the concavity constant, K = 3. The analysis was conducted by heuristic search, using
5000 replications (mult*5000) and holding 25 cladograms per replicate (hold/25). The analysis produced a
single most parsimonious cladogram (MPC). To ensure that was the only MPC, a search for successively less
fit cladograms was conducted using the commands ‘sub n’ (where nis the decreasein fit, in steps of 0.1) and
‘find*’ (to search for all cladograms of best fit - n), up to a maximum of 100,000 cladograms, then applied the
‘best’ command to this set of 100,000 cladograms to confirm that the included set of MPCs was the same as
that with which we started. This procedure confirmed the single MPC was the sole "fittest" cladogram (fit =
286.9). Clade support was assessed using Bremer support (Bremer, 1994).

Culex subgenus Phytotelmatomyia Rossi & Harbach, new subgenus

Type species. Culex renatoi Lane & Ramalho, 1960. Species included: Culex castroi Casal & Garcia, 19674,
Culex hepperi Casal & Garcia, 1967b, Culex machadoi da Silva Mattos, da Silveira Guedes & Hamilton
Xavier, 1978, and two undescribed species (sp. 1 and sp. 2) from Argentina.

Morphological study revealed a suite of characters that distinguishes this group of species from subgenera
Culex and Phenacomyia. The distinctive characters that diagnose this group are listed and compared with
homologous characters of subgenera Culex and Phenacomyia in Table 1, and the numbered characters in
Table 1 correspond to the numbered arrows on the larval and pupal stagesillustrated in Figs. 3-8. Whereas the
larvae and pupae of the group are easily distinguished from the larvae and pupae of Culex and Phenaconyia,
the adults are scarcely distinguishable. Despite this, the results of the cladistic analysis (see discussion below)
reveal that Phytotelmatomyia is a distinct monophyletic lineage.

Diagnosis. Adults: The scutum has a pattern of pale scales, principally on the margins, which isinconspic-
uous in Cx. castroi and Cx. machadoi. Females have a patch of pale scales on the maxillary palpus, except in
Cx. castroi and Cx. machadoi, which lack pale scales, and a pale patch or band is more or less evident on the
proboscis. Thetarsi have broad bands across the joints (except in Cx. castroi and Cx. machadoi). The postgen-
ital lobe of the female genitalia is trapezoidal, at least in Cx. castroi, Cx. hepperi, and the two undescribed
species. The male genitalia (Fig. 2) differ from those of Phenacomyia, which have a small hair-like seta f and
a nearly straight, short seta h, and are similar to the male genitalia of various Cx. (Cux.) species in having a
relatively large, curved seta f and a strong, hooked seta h on the subapical lobe of the gonocoxite. The male
genitalia otherwise do not exhibit distinctive characteristics except for the number of teeth on the latera plate
of the phallosome and the number of setae on the ninth tergal |obes.

The principal distinctions of Phytotelmatomyia are found in the immature stages. Larvae: Setae 2—4-A
forked or bifid; antennavery short, <0.33 length of head, nearly cylindrical, seta 1-A small with few branches;

2 - Zootaxa 1879 © 2008 Magnolia Press ROSSI & HARBACH



(Z°1) @18urs A[pensp (Z'1) @18urs A[pensp (royeuai 1da0%3) soyouRIq L YUM d-¥1ers 0l
s[qnop 1o payoueIq
d3uIs ‘d-1 JO YI3ud G¢'() INOQE “Uoys  3[FuIs ‘g-[ Jo YIU3[ §9°0 Inoqe Buo]  sjdnnw ‘d-| Jo yigus| G¢'( I0Qe Uoys d-vees 6
9[8uis
payouelq Ajjensn ‘J-z° uey) 2L0YS AJrensn ‘g-z°1 Jo yISud| moqe ‘Juo| payouelq apdnnw ‘J-z°1 ULyl I09110YS d-€ ©e19s 8
d-+ 01 Jouds0d ‘rewug d-t 01 Jou3s0d Afensn ‘Jrewg d-6 031 Jous0d ‘a8re d-0 8198
samods IOy sonords JnoyIm Jo YA sornoIds yIm BaIR Oso[nords Are[[Ixe|N
aseq woly /9°() JeON aseq Wolj ()$°() JeON. aseq wWoly ()9°() IBON XIN-| 8198
Apoq KIe[[Ixeul URL) JOMOYS Apoq Aze[[ixewr uey) p3uo] Apoq AIe[[Ixew UBy) JOUOYS ysniq AIe[[IXe]N
D-€1 01 IOLIISOg D-€1 0) JOLIdUE IO SUI[ U] D-€1 01 JOL11S0g D-t1 ©198 L
D-01°g ue J-0T Uey) Ispoys D-01°8
JO[[eWS ‘payduRIq ‘D)~ 0} JOLINSO] ‘payouriq )-8 01 IOLIJUE AJ[BWLION S YIZud] dwes Paydueiq )-g 01 JOLUY D6 BIRS 9
soyoueIqE—7 A[ensn o[3uIs “JI0Ys A[[ensn ‘o[qelIe A soyourlq ([ “)-9°¢ 01 Ie[ruuis ‘Suo] -t BI0g S
orduurs ‘aury ‘Suof AjoAne[ey orduurs ‘aury Ajensn jng 9[qeLIBA Pa310J IO PayoURIq “MNOIS U0y SR EEN ¥
p13u ‘orduns “o[3uig p1du ‘ojduns ‘9[8uig  oyeuurd sawewos Y- ‘padIo} 1o pyig V-t—7 9e1eg €
seyoueIq sayoueIq sayoueIq
110US M) ypm ‘padojerap A[10od snoownu yum ‘padofoasp A[3uons 130US M3J yiim padoorap A[100d V-1 ®19S 4
[e2LIPUI[AD V-1 BISS PUOK3q [BILIPUI[AD
AJIeau ‘peay Jo PSUI] €' Moy Iomolreu ‘peay Jo PSUL] G “SuoT AJreou “peoy Jo SUI €0 MO BUUUY I oeAIRT]
SMOI §—7 Ul 67—T1 SMOI ¢—] Ul 98J3S /[—T SMOI 7—] UL 98338 77—§ P 9qo] 188131 X
J[qeLIe A o[qele A reprozader], & 2qo] [enusdisod
snoi1o[ootun Ajjensn snoJojootun A[ensn (1047500 3d20%9) sofeos afed yn & arowoded jse]
seoe ofed I a[qeLIB A seore ofed I wnnog synpy
piluioovuay g xXa1n)) vidutoow]23014Yy J oerey)

Zootaxa 1879 © 2008 Magnolia Press - 3

'8—¢ "SS1] Ul SMOLIE PaIdquINu
91} 0] PUOdSIIOd UWUNOD PUOIDS AU} UL SIOQUINU Y[ "0IAui00nuayJ pue “xopny) ‘vidutopul]a1014yJ e1ous3qns JO SISIOBIEYD [ENUISIIP pue onsougerp jo uospedwo) T 419V.L

PHYTOTELMATOMYIA A NEW SUBGENUS OF CULEX



I13p10q 1910

Apouaisod suonesas [ewdiew faye[nolds

so[noIds JNOYIA,  JO G'() UO S[NOLAS UL} INOYIM IO YI AN AJ2INUIW 3081INS JO () JOLAUY uonenaids “opped  §¢
Teao Aqrensn [eA0 A[rensn Sreurdrew Afjensn adeys ‘opped  +¢
ofpped yo (3uoy ¢ Apounsip ‘rewrs  o[pped jo mSuof G o> APounsip ‘[rews o[pped Jo qISuo () 1SBO[ 18 0TaeT MMATIA-6 B10S €T
juow3as uey JoJuo JUOWZS ULy I91I0YS juow3as uey) JoJuo AIFS BRS 7T
o13uls Ajrensn 91d1n 03 9[3uwis Ajensn 913uis Kjensn IA-III-9 ®S 1T
padofaaap Apre[rurg o[qeLIEA padojensp Ajre[rung IIT-LeRs 07
LD~ ueyy 123u0] £°0 LD~ ueyy 193u0[ ¢°0 LD~ ueyy 133u0| L0 LO-1ewes 6l eedng
(sjood erew01Ayd

PUNOJT ‘SI[0Y 991) “00quIBQ) SNOLIB A syepqey 191em punol3 Ajrediounig punoig serdjidquI) Jo sedderdy JelIqRY [RATE]

Jsej snonuig paurejsns ae[ngor] s8] snonuig JUSWIAOW [BAIET]

19°0-LE0 SE0-I¢0 85°0—%L°0 Xopu[ MOY Ua09d

> < Arensn y>  (oseqIe yipim) xopuy uoydig

oe)as Jo
9e39s Jo sued g—9 jo pasdwos Ajens)  sared a1ow 1o ¢ Jo pasudwos £jjeuLioN 2e39s Jo sired ¢ jo pasudwo) ystuq [BRUSA 8|
o[3uls Arensn soypueIq (£-1)T Wim AJrensn soyoueIq /-7 Ui AJ[ensn) X-TeRS LI
IopIoq Iopioq roudsod uo

Iapioq tousod uo sanoids | Jouasod uo saynords moym 10 gy - sanotds Suoxns 10 Suof ‘renords AjagieT alppeSs 9]
sayouelq (¢—1)g ynm Ajjens sayoueiq 9—[ pim A[fens) sayoueIq 8— yim L[jensp) ATII-ET ©RS ST
arenordg sa[notds noyym AJjensn enoldg usauwIopqe pue XeIoy], ]
sayoueIq ¢> YIm A[[ensn sayouelq ¢> Ym AJfensn soyouelq | [—¢ Jm A[[ensn HIl-1 8RS €1
a13urs Afrensy satourIq S—] YPIM A[[ens() SaYouRIq {]1—¢ YHMm A[[ensn) I-1®9S TI
913urs ‘[[ewg o[3urs ‘[[ews A[rens) payouelq ardinw oie W-1%e19S 1

L uoovuay g xXojn,) viluworpua1014yJ I9108IBY))

ROSSI & HARBACH

4 . Zootaxa 1879 © 2008 Magnolia Press



seta 1-C short, stout, branched or forked; seta 4-C long, reaching anterior margin of head, fan-like, developed
similar to 5,7-C; maxilla short, stout, seta 1-Mx inserted 0.60 from base; maxillary brush relatively short,
dlightly shorter than maxillary body, spiculose area latera to seta 5-Mx poorly developed; seta 0-P large,
inserted posterior to 5-P; seta 3-P multiple branched, short, about 0.33 length of 1-P; seta 4-P similar to 3-P;
setae 14-P, 1-M, T and 1-1,11 usually with multiple branches; seta 1-1,111 multiple branched; seta 7-11 long, sim-
ilar to 7-1; saddle largely covered with spicules that grade into long spicules posteriorly, especially dorsally;
ventral brush comprised of 4 pairs of setae. Pupae: Seta 1-CT significantly longer than 2,3-CT; seta 7-11 as
long as 6-11; seta 5-1V as long as 5-V,VI, about 1.5 length of following tergum; paddle spiculate on anterior
0.4 of surface, with distinct serration posteriorly on margins of inner and outer parts.

Etymology. Phytotelmatomyia is derived from three Greek words. Phyton (n. plant, combining form
phyto-); telma, -tos (n. standing water, combining form telmato-), and myia (f. fly). The name is feminine in
gender. The three-letter abbreviation Phy. is recommended for the subgeneric name.

Distribution. The species of Phytotelmatomyia are distributed in the Neotropical Region, aong the Rio
Parana Basin from Brazil to Argentina, including Paraguay and Uruguay. The collection sites of the species
areindicated in Fig. 1. Thisdistribution corresponds to the Tupi area of dispersion of Lane (1953). The occur-
rence of Cx. hepperi in Cosguin, Cordoba Province reported by Brewer et al. (1991) is doubtful.

FIGURE 1. Map of the Parana Basin. Dots (®) indicate collection sites.

Bionomics. The daily cycle of activity of Phytotelmatomyia species is unknown. Adults are attracted to
humans (see Material examined), but have never been collected inside or outside houses or in CDC light
traps (during more than 8,000 hours of trapping in the vicinity of Eryngium plants in Buenos Aires, Entre
Rios, Corrientes, and Misiones Provinces in Argentina, Salto in Uruguay, and Itapua in Paraguay). Only the
capture of immature stages is reported previously in published literature. Campos and L ounibos (1999) found
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Cx. hepperi, Cx. castroi, and Cx. renatoi in two species of Eryngium in Punta Lara, Buenos Aires Province,
Argentina, which is concordant with collections made for the present study. Eggs are deposited in small rafts
of 4-8 eggs or as single eggs placed in different axils. Eggs are small but generally resemble the eggs of Cx.
(Cux.) species.

Cx. (Cux.) pipiens Cx. (Phe.) corniger Cx. (Phy.) hepperi

FIGURE 2. Mae genitalia of Cx. (Cux.) pipiens, Cx. (Phe.) corniger, and Cx. (Phy.) hepperi.

Material examined. Specimens included pinned adults reared from fourth-instar larvae collected from
the axils of Eryngium species, adult females captured landing on the legs of collectors, dissected male and
female genitalia, fourth-instar larvae, and the larval and/or pupa exuviae (of reared adults) mounted on
microscope slides in Canada balsam. A total of 605 specimens were examined: 85 M, 89 GM, 65 F, 5 GF, 215
Pe 122Le 2P 22 L.

Culex hepperi. 33 M, 30 GM, 13 F, 4 GF, 88 Pe, 44 Le, including holotype, allotype, and paratypes asfol-
low: Argentina, Buenos Aires Province, Zarate, Canal 6 y Parana de las Palmas River, 1 M (holotype), 8 GM,
1F, 4 GF, 57 Pe, 30 Le, holotype and paratypes, Casal & Garcialeg, Administracion Nacional de Laboratorios
de Salud (ANLIS) "Dr. Carlos G. Mabran" (formerly Instituto Nacional de Microbiologia); Zarate, Talavera
Island near Parana de las Palmas River, 10-03-2004, 1 M, 1 MG, 3 F, 4 Pe, D. Carpintero leg; same locality,
10-18-2004, 2 M, 2 GM, 5 F, 7 Pe, 4 Le, Ross leg; Magdalena, Punta Lara, 2 M, 2 GM, 1 Pe, 1 Le, 10-13-
1987, Rossi leg; idem, 08-06-1988, 3 M, 3GM, 1 F, 4 Pe, 2 Le, Rossi & Garcia legs, same locality, 07-14-
1988, 1 GM, Rossi leg; idem, 11-02-1988, 4 M, 1 GM, 3 Pe, 1 Le; same locality, 08-14-1989, 8 M, 8 GM, 1 F,
2 Pe, Campos & Macié legs, same locality, 08-28-1989 1 M, 1 GM, Rossi leg; same locality, 10-23-1989, 1
M, 1 GM, Campos & Macialegs, samelocality, 08-31-1995, 1 M, 1 GM, Campos leg; Berisso, Los Talas, 11-
30-1988, 1 M, 1 GM, Rossi leg; Punta Indio, Balneario Sarandi, 7 M, 1 F, 8 Pe, 4 Le, 04-06-2006, Rossi leg;
Paraguay, Itapua, Encarnacion, Quiteria, 10-03-2000, 1 M, 1 GM, 1 F, 2 Pe, 2 Le, Lépez & Ortiz leg.
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FIGURE 3. Larvaof Cx. (Phy.) hepperi. a—d: Distinct forms of seta1-C. ef: Pecten spines of Cx. (Phy.) hepperi and Cx.
(Phy.) castrai. g: Spicules on saddle of Cx. (Phy.) renatoi.

Culex castroi. 32 M, 41 GM, 31 F, 1 GF, 97 Pe, 56 Le, 2 P, 9 L including holotype and paratypes as fol-
low: Argentina, Buenos Aires Province, Zarate, Cana 6 y Parana de las Palmas River, 1 M (holotype), 13
GM, 1F, 33 Pe, 16 Le, Casal & Garcialegs, Administracion Nacional de Laboratorios de Salud (ANLIS) "Dr.
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FIGURE 4. Pupaand larval maxilla of Cx. (Phy.) hepperi.
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FIGURE 5. Larvaof Cx. (Cux.) pipiens.

Carlos G Malbran" (formerly Instituto Nacional de Microbiologia); Zarate, Talaveralsland, near Paranade las
Palmas River, 03-10-2004, 2 M, 2 GM, 7 F, 1 GF, 10 Pe, 8 Le, D. Carpintero leg; idem, 18-10-2004, 6 M, 6
GM, 4F, 9Pe, 1P, Rossi leg; CafladaHonda at Route 9, 03-03-2004,2M,2GM, 1 F, 3Pe, 2Le, Rossi leg; La
Cruz stream at Route 9, 2 M, 2 Pe, 1 Le; Areco River at Route9,6 M, 6 GM, 2 F, 7 Pe, 4 Le, all same date and
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collector; Los Talas, Berisso, 3M, 3 GM, 1 F, 2 Pe, 10-30-1988, Rossi leg; Punta Indio, Balneario Sarandi, 1
M, 1 Pe, 04-06-2006, Rossi leg; Corrientes Province, Garapé, 09-23-1999, 3M,3GM, 6 F, 8Pe, 1P 9Le 2
L, Rossi leg; Misiones Province, Mani Port, Corpus, 09-17-1999, 1 F, 1 Pe, 1 Le, Pascual leg; Paraguay, Ita-
pua, Quiteria River, 10-15-1998, 3 L, Spinelli leg; idem, 10-03-2000, 5M, 9 F, 15 Pe, 1 P, 13 Le, Lépez &
Ortiz legs; Encarnacion, Mboy Cae, 10-27-1999, 4F, 4 Pe, 2 Le, 4 L, Ross leg; Uruguay, Salto, 01-03-2001,

1M, 1 GM, Rossi leg.

.
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FIGURE 6. Pupaand larval maxilla of Cx. (Cux.) pipiens.
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FIGURE 7. Larvaof Cx. (Phe.) corniger.

Culex renatoi. 7 M, 5 GM, 10 F, 17 Pe, 13 Le, 10 L as follow: Argentina, Buenos Aires, Punta Indio,
Balneario Sarandi, 2 M, 2 F, 4 Pe, 2 Le, 04-06-2006, Rossi leg; Entre Rios Province, Chgjari, 09-24-1989, 1 F,
Balseiro leg; idem, Ayui, 12-19-2003, 1 M, 1 GM, 4F, 5Pe, 2L, 5 Le, Ross leg; Misiones Province, Santa
AnaRiver at Route 12, 11-16-1999, 4 M, 4 GM, 4 F, 8 Pe, 6 Le, 8 L, Rossi leg.

Culexsp.1.7M,7GM, 3F, 6 Pe, 2Le, 1L asfollow: Argentina, Buenos Aires Province, Punta Indio,
Villordo stream, 4 M, 4 GM, 3F, 6 Pe, 2 Le, 1 L, P. Marino leg; Misiones Province, Santa Ana River and
Route 12, 08-13-1999, 3 M, 3 GM, Araki & Pascual legs.

PHYTOTELMATOMYIA A NEW SUBGENUS OF CULEX Zootaxa 1879 © 2008 Magnolia Press - 11
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FIGURE 8. Pupaand larval maxillaof Cx. (Phe.) corniger.

Culexsp.2.6 M,6GM, 8F, 7 Pe, 7 Le, 2L asfollow: Argentina, Corrientes Province, Garapé at Parana River, 11-
23-1999,3M,3GM, 4F, 7Pe, 7 Le, 2L, Rossi leg; Misiones Province, Posadas, Martires Stream, 08-13-1999, 3 M, 3
GM, 4 F, Araki & Pascua legs.

Discussion. The taxonomy of Neotropical mosquitoes of tribe Culicini has changed over the past couple
of decades. Harbach and Peyton (1992) introduced Culex subgenus Phenacomyia for Cx. corniger Theobald
and two related species, and Gonzalez Broche and Rodriguez R. (2001) established subgenus Nicaromyia for
Cx. nicaroensis Duret. Navarro and Liria (2000) proposed subgeneric status for genus Deinocerites Theobald
based on morphological features of larval mouthparts, but this action has not been accepted because it is not
supported by the numerous unique characters that distinguish the adults, larvae, and pupae from Culex (Har-
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bach, 2007). Finally, Tanaka (2003) removed Lutzia Theobald from subgeneric status within Culex and raised
it toitsoriginal generic rank. Asaresult of these changes, 14 subgenera are currently recognized within genus
Culex in the New World, including: Aedinus Lutz, Allimanta Casal & Garcia, Anoedioporpa Dyar, Belkino-
myia Adames & Galindo, Carrollia Lutz , Culex, Melanoconion Theobald, Micraedes Coquillett, Microculex
Theobald, Neoculex Dyar, Nicaromyia, Phenacomyia, Phytotelmatomyia, and Tinolestes Coquillett. Of these
subgenera, only Culex and Neoculex are widely distributed outside of the Neotropical Region. Culex is by far
the largest subgenus, with 201 species (http://mosquito-taxonomic-inventory.info) distributed throughout the
world. The subgenusisdivided into two principal groups, the Pipiens and Sitiens Groups (Edwards, 1932) and
two smaller groups, the Atriceps and Duttoni Groups (Belkin, 1962 and Harbach, 1988, respectively). The
New World species are placed in the Pipiens Group, but are not further classified in subordinate groups as are
Old World species of the subgenus. The recognition of subgenus Phytotel matomyia clearly shows that larval
characters are more indicative of natura affinities than are the male genitalic characters on which the broad
concept of subgenus Culex is principally based.

The analysis of the data set of St. John (2007) with the inclusion of character data for Phytotelmatomyia
(Appendix) produced a very different pattern of relationshipsin the basal part of the cladogram illustrated in
Harbach (2007: Fig. 23) that includes subgenera Culex and Phenacomyia. As the purpose of the analysis was
to test the monophyly of Phytotelmatomyia, and a discussion of atered relationships is beyond the scope of
the present study, only the segment of the cladogram that shows relationships between species of subgenera
Culex, Phenacomyia, and Phytotelmatomyia is dealt with here (Fig. 9). Most importantly, Phytotel matomyia
arises from the main stem of the cladogram as avery strongly supported monophyletic group (Bremer support
1.4) interposed between species of subgenera Culex and Phenacomyia. The monophyly of Phytotelmatomyia
is supported by a unique combination of seven homoplastic characters (1.0, 22:0, 32:1, 34:2, 39:1, 53:1, 55:1),
none of which are listed as diagnostic features in Table 1. Considering all of the data, there is no doubt that
Phytotelmatomyia is a distinct lineage that appears to have its closest affinities with subgenera Culex and
Phenacomyia.

Fourth-instar larvae of Phytotelmatomyia are readily distinguished from the larvae of the other subgenera
of genus Culex. The larvae and pupae exhibit adaptations to specialized habitats — they survive complete des-
iccation for hours. The larvae of Phytotelmatomyia are capable of moving between leaf axils by sinuous
crawling, an uncharacteristic movement of larval mosquitoes that is exhibited elsewhere only in species of
Armigeres Theobald, Eretmapodites Edwards, and Trichoprosopon Theobald (Lounibos, 1983). The posture
of the larvae while resting on substrate is similar to that of Cx. (Microculex) imitator Theobald, with the
siphon downward. This resting posture is not frequently observed among species of subgenus Culex. Larval
movement is different from the "irregular sustained" movement of Cx. (Cux.) species and the "sinuous fast"
movement of Cx. (Phenacomyia) corniger (Strickman, 1989).

The adults of Phytotelmatomyia resemble members of the Old World Duttoni and Sitiens Groups in hav-
ing similar markings on the scutum, proboscis, and tarsi. The male genitalia generally resembl e those of mem-
bers of the Pipiens Group (Belkin, 1962; Sirivanakarn, 1976; Harbach, 1988), and Group B of Lane (1953).
Seta 1-C is short and thick asit is in species of the Sitiens Group.

The similarities shared with the larvae of other subgenera of Culex include: short antenna of nearly uni-
form diameter and seta 1-A reduced as in Carrollia (Valencia, 1973), Microculex (Lane and Whitman, 1951),
and Phenacomyia; seta 4-C multiple as in Nicaromyia; seta 3-P multiple branched and short as in Melanoco-
nion (Sirivanakarn, 1983) and Microculex; Pecten Row Index (PRI, 0.33 — 0.58) larger than in Cx. (Cux.)
(0.31-0.35); PRI and Siphon Index (SI) similar to Phenacomyia (0.37—0.73 and <4, respectively); saddle with
long spicules and larval habitat asin Microculex; and ventral brush comprised of 4 pairs of setae asin Micro-
culex and Neoculex.

The principal characteristics that distinguish Phytotelmatomyia from the other New World subgenera of
Culex include, in larvae: seta 1-C short and thick, branched or forked, seta O-P large and inserted posterior to
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5-B, seta 14-P short and multiple branched, setae 1-M,T and 1-1,11 strong and branched, and small PRI and Sl;
in pupae: long setae 1-CT and 5-1V, and presence of paddle marginal serration posteriorly on inner and outer
parts.

Culex hepperi and Cx. castroi are closely related to one another and to Cx. renatoi and Cx. machadoi.
With regard to the last species, a detailed study and description would seem necessary to determine whether it
isagood species or asynonym of Cx. castroi. The original descriptions should be consulted for detailed infor-
mation on these species.

Cx. (Cux.) mimeticus
Cx. (Cux.) pipiens

Cx. (Kit.) moucheti

Cx. (Ocu.) bitaeniorhynchus

Cx. (Cux.) decens

f Cx. (Cux.) castroi

% Cx. (Cux.) hepperi
C

x. (Cux.) renatoi

Cx. (Phc.) corniger

FIGURE 9. Topology of relationships between species of subgenera Culex, Phenacomyia, and Phytotelmatomyia
obtained when character data for three species of the last taxon (Cx. castroi, Cx. hepperi, Cx. renatoi) are included in the
data set of St. John (2007), and the data are analyzed using implied weights, implemented by PIWE, with the default
vaueof K =3,
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