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Ecology of Mosquitoes (Diptera: Culicidae) in Areas of Serra
do Mar State Park, State of Sao Paulo, Brazil. | - Monthly
Frequency and Climatic Factors
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Laboratdrio de Diptera, Departamento de Entomologia, Instituto Oswaldo Cruz, Av. Brasil 4365, 21045-900
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The ecology of mosquitoes were studied (Diptera: Culicidae) in areas of Serra do Mar State Park,
State of S&o Paulo, Brazil. Systematized monthly human bait collections were made three times a day
for periods of 2 or 3 h each, in sylvatic and rural areas for 24 consecutive months (January 1991 to
December 1992). A total of 24,943 specimens of adult mosquitoes belonging to 57 species were col-
lected during 622 collective periodSoquillettidia chrysonotunwas the most frequent collected mos-
quito (45.8%) followed bpedes serratud.8%),Cq. venezuelens{§.5%),Psorophora ferogs.2) and
Ps. albipe$3.1%).

The monthly averages of temperature and relative humidity were inserted in the ten-year average
limits of maximum and minimum of the previous ten-years. Rainfall accompanied the curve of the ten-
year averages. Those climatic factors were influential in the incidence of some species; temperature:
Anopheles cruzii, An. mediopunctatus, Ae. scapularis, Ae. fulvus, Cq. chrysonotum, Cq. venezuelensis,
Runchomyia reversa, Wyeomyia dyari, Wy. confusa, Wy. shannoni, Wy. theabaddiimatus
flavisetosusrelative humidity:Ae. serratus, Ae. scapularis, Cq. venezuelersifRu. reversasainfall:

An. cruzii, Ae. scapularis, Ae. fulvus, Cg. venezuelensis Ru. reversa, Wy. thenidlldiflavisetosus.
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The development of new rural communities irour laboratory (Oswaldo Cruz Foundation, Fiocruz,
the states of So Paulo and Rio de Janeiro, BraZijo de Janeiro).
including the area of th_e present _study, occurs where MATERIALS AND METHODS
the ecology of mosquitoes species that may be po- ) )
tential vectors of etiologic agents of diseases still Targeting the lack of knowledge of the bio-
remain unknown. Frequently, mosquito species th&enotic structure of the mosquito fauna in the
typically occur in forest habitat (e.gedes Picinguaba Nucleus of PESM, we captured Culi-
albopictusin various Brazilian cities) have becomecidae in four locations of the park. Monthly hu-
adapted to urban areas and to cohabitation with mdRan bait captures were conducted for three differ-

Our research studies focused on mosquitoes it daytime period for both forest and households
are potentially vectors of etiologic agents of dis€nvironment for two years, from January 1991 to
eases to man or/and other animals in Atlantic FoRecember 1992. Additionally climatic conditions
est area of Serra do Mar State Park (PESMyvere recorded. _ _
Picinguaba Nucleus, city of Ubatuba, State of Sdo PESM includes a long extension of Atlantic
Paulo, Brazil. We conducted studies in a preservetPrest habitat alongside 13 cities (from Itariri, in

primitive forest with easy access and proximity téhe south, to the Vila de Picinguaba) along the shore
of the State of S&o Paulo (Fig. 1). The park was
created by the unification of nine Forest Reserves
in the State of Sdo Paulo, created in 30 August
1982, between the 23°12" and 23°59’ South lati-
: . ) ~ tude and 44°44’and 47°17' West longitude. It is
This work is part of the main author’s PhD thesis anghe largest Brazilian state park, occupying 309,938
‘A"fié‘f;ggp"sr‘ed with the help of CNPq, process N@eciares. The natural boundaries of PESM reach
+C'orrespon.ding author. Fax: +55-21-290.9339. E-mai :h.e seashqre in only one p0|n_t in the vicinities of
anthony@fiocruz.br \ ila de Picinguaba with eleva_tlons rarely e?(ceed-
Received 24 November 1998 ing 600 m. The geomorphological structure is char-
Accepted 4 November 1999 acterized by cliffs with linear, subparallel, red-yel-
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low latosolic soil and dense vegetation typical oBignoniacius family, genusJacarandg,
Atlantic Forest, habitats of Evergreen Hygrophyti¢jequetibas” (genu€ariniana), etc., that reaches
Seashore Forest (Allonso 1977). an average of 15 to 20 m high. Generally, all present
The site study is located at the Vila destraight trunks with various orchid and bromeliad
Picinguaba Nucleus (47,000 ha), in Ubatuba, Staspecies. Ground flora includes palm trees,
of S&o Paulo, and 33 km from Paraty, State of Ritquaresmeiras’(spiderflower), “samambaiaga
de Janeiro at km 10 of the BR-101 Route (Fig. 1promeliad and various epiphytes.
The nucleus offers a lodge for research groups and The vertebrate fauna, once rich and diverse, has
have been developing environmental education afgten severely reduced by human exploitation. How-
preservation of the “caicara” culture for the fish-ever, it is still possible to find “saguiCallithrix
ing community established in Vila de Picinguabaurita), “macaco-prego”@ebus apellg)preguica”
(fish refuge, in the “tupi-guarani” indigenous lan-(Bradypus tridactyla) “veado mateiro” Mazama
guage) for the last 100 years. americana) “tamandua-mirim” Tamandua tetra-
The vegetation is diverse and among the majatactyla) “jaguatirica” (elis pardalis) “paca”
representatives are acanthus, cinnamon, cedaf€oelogenis pachg “tatu-bola” (Tolypentes
“ipés” (Caesalpinia, Bignonia and Boraginacea¢ricinctus) “tatu-galinha” Dasypus novemcintuys)
families trees), “jacarandaqtall trees of the and others, as well as a variety of birds.
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Fig. 1: a: location in Brazil; b: State of Sdo Paulo; c: Serra do Mar State Park and in the Picinguaba Nucleus, with thstiectio
site of the nucleus (X) and collections sites A, B, C and D. BR-101, Federal Highway Rio-Santos.
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With annual temperature averages above 22% Temperature ( °C)
the general climate is defined as superhumid trog J

cal (tU) without a dry season. According to cli-
matic data (Agricultural Research Center of thi
Campinas State University, Unicamp, State of S&
Paulo) in the ten preceding years of our observi
tions studies, temperature, relative humidity an
rainfall averages were 22.3°C, 91.4% and 1,979
mm, respectively (Tables I, II).

The monthly average temperatures varied fror
27.4°C to 14.4°C from 1981 to 1990, with extrem: o
temperatures of 33.5°C (January 1988) and 11.6
(August 1983). The relative humidity was always
high, sometimes reaching 100%. Even in coole
and drier months (June, July and August) the min
mum relative humidity averages were never be
low 81% (Table 1).

The annual average rainfall was 1,980 mm fror
1981 through 1990. During the traditionally drier
months (June, July and August) rainfall averages .
91.2 mm, 90.6 mm and 66.2 mm, respectively, were
observed. During our study, the greater and the IowE)
precipitation were respectively 272.4 mm in Febru*
ary and 64.4 mm in August 1992 (Table II).

Four collection sites with different biotopes of
the AtlanticMacicoregion were selected, sites A/
B/C/D, with the intention of study the influence of
vegetation cover and climate variations on the
mosquito fauna (Fig. 1). Collection sites are de-
scribed below.

Site Alocated along the margins of the Fazendze
River in the swampy area of the sandy lands
through along the 3,500 m of Fazenda Beach
which is the only sea level point of the park.
Aquatic vegetation partially covers the swamp anc
so influence the local mosquito fauna.

Site B outside the beach zone, approximately
1,500 m from the sea. It typically consists of shruk
vegetation cover and is frequently subjected tc
floods during the rainy season, creating smal
swampy habitats. The soil is sandy with leaf mate: J
rial in edaphication process.

Site C this is the most representative of the 10-year Maximum Average (1981-90)
region’s primitive forgst, not only bec_ause oftaller _ o 10-year Minimum Average (1981-90)
veg_etauon.vylth orchids and bromeliads, but also 10-year General Average (1981-90)
for its humidity and temperature levels. Average of 1991

Site D this site, a clearing in a forested area,_ _ _ Average of 1992
was chosen as a representative site of existing hu-
man activity in the interior of the park. One of the
residences was selected to evaluate Culicidae co-
habitation. Fig. 2: temperature (a) and relative humidity (b) measurements

Biweekly collections in sites A, B and C wereand montt)hlyNaV?rageSf,tngiggﬂ adggn,a ;]es ;‘;\QEZTES’S itr;t;hgf

i i . i ICInguaba Nucleus O y
Con_dUCteq in three p?rIOdS_eaCh day' day“gl‘%éo lgaulo,from January 1991 to December 1992. Ten-year gen-
(10:00-12:00 h and 14'00'16'90 h) and nOCtum% al, maximum and minimum averages for temperature and rela-
(18:00-21:00 h). In each sampling period two teare humidity averages, verified at the meteorological station
members collected mosquitoes by mouth aspiraf Campinas State University, in city of Ubatuba, State of Sao
tors using themselves as attractant. Paulo, from January 1981 to December 1990.




TABLE | -
Temperature (°C) and relative humidity (%) monthly and annual averages, taken during the samplings, by capture statical, aidrgeRé&cinguaba Nucleus in Serra do

Mar State Park, State of Sdo Paulo, from January 1991 to December 1992. Temperature and relative humidity general avesagesraadd minimum averages, —m
verified at the meteorological station of Campinas State University, City of Ubatuba, State of Sao Paulo, from Januabet68tb&r 1990 S
Station Year January February March April May June July August September October = November December Avera?gqe
°C % °C % °C % °C % °C % °C % °C % °C % °C % °C % °C % °C % °C % z
A 1991 27 92 263 94 257 93 252 91 22 90 212 89 199 88 18 86 193 91 227 91 235 93 26.2 92 231 §).8
1992 26.1 91 262 92 251 92 255 90 223 91 21 90 19.2 87 184 87 189 92 221 90 229 91 261 93 22.8 905
B 1991 266 93 26.1 95 253 94 241 92 216 91 209 92 188 91 182 90 19.2 93 209 92 204 94 241 94 222 &2.6
1992 268 91 26 94 259 95 252 94 221 92 203 90 19 90 183 89 194 91 21 92 21 92 256 92 225 918
C 1991 27.7 92 258 95 25 94 247 92 215 91 211 92 189 91 179 91 189 93 20 91 221 93 244 93 223 923
1992 269 93 257 93 252 96 25 93 22 91 203 91 197 91 173 90 192 91 19 92 22 92 26 92 223 %.1
D 1991 235 89 25 91 231 90 239 89 219 90 213 91 214 90 215 90 21.1 90 226 91 234 90 242 91 227 Z0.2
1992 24 91 246 90 23 89 233 90 223 90 21.1 90 213 90 21 91 21 90 221 90 229 90 239 91 225 @0.2
m
Aver 1991 26.2 915 258 93.7 24.8 92.7 245 91 21.7 90.5 21.1 91 19.7 90 18.9 89.2 19.6 91.7 21.5 91.2 223 925 247 925 22.6591.5
Aver1992 259 915 256 922 248 93 24.7 91.7 222 91 20.7 90.2 19.8 89.5 187 89.2 196 91 21 91 222 91.2 254 92 22.5%91.1
Max Aver 1981/90 27.4 94 26.6 94 264 95 258 94 227 95 215 94 21 94 211 94 208 96 226 93 246 95 26.2 94 23294
Aver 1981/90 258 914 26 922 25 92.7 232 927 21 919 19.6 91.7 189 89.3 19.4 899 195 92.1 215 914 23.3 90.5 243 92 22.% 91.4
Min Aver 1981/90 23.8 86 249 88 233 90 189 90 18 90 153 86 147 81 144 85 16.2 88 199 89 224 838 231 91 20 90
Aver: averages; Max Aver: maximum averages; Min Aver: minimum averages o
23
TABLE Il
Total monthly and annual cumulative rainfall measurements (mm), taken at the Picinguaba Nucleus in Serra do Mar Stated@&&pJRaulo, from January 1991 to
December 1992. Total monthly and annual cumulative rainfall averages, taken at the meteorological station at CampinasiSiateQityiof Ubatuba,
State of S&o Paulo, from January 1981, to December 1990
Year January February  March April May June July August September October November December  Total
1991 249.7 272.4 246.6 183.9 104.2 114.4 85.4 80.9 115.7 216.2 229.9 236.8 2136.1
1992 248.5 268.5 242.8 179.8 118.8 98.8 79.4 64.4 140.8 2145 262.7 295.3 2214.3

Average 1981/90 194.6 262.4 267.2 198.7 150.8 91.2 90.6 66.2 139.4 155.3 138.5 224.7 1979.6
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Human-bait collection was also conducted irf5.7%). However, the Sabethini were responsible
site D biweekly and simultaneously in three diffor the greatest species diversity with 34 among
ferent situations: inside the house, catching not ontyte 57 species collected during the study (Table
specimens attracted by man but also those restifg).
on the internal walls; outside the house, catching We did not observe much variations in mea-
mosquitoes attracted by human-bait and also thos@rements regarding the temperature, relative hu-
resting on the external walls of the house; anghidity or rainfall between the corresponding
around the house, collecting specimens attractgfonths in the years of 1991 and 1992. The tem-
by human-bait at the margins of the forest that superature and relative humidity averages in the pe-
rounds the house, in distances never more than Egd were, respectively, 22.6°C and 91.5% in 1991
m. However, collections were only conducted fronynd 22.5°C and 91.1% in 1992. The total of accu-
18:00-21:00 h. mulated rainfall was 2,136 mm and 2,215 mm for

During collections, temperature and relativej991 and 1992 (Tables I, II).
humidity were recorded hourly at each side using The analysis of temperature and relative hu-
Incoterme maximum and minimum thermometergidity on the polar graph for the period of 1981 to
and Hugger pointer hygrometers located at eacfpgp, shows that the averages for the same factors
site and 1 m above ground level. Temperature angl 1991 and 1992 were within the maximum and
relative humidity were also recorded inside theninimum limits for the ten-year averages verified
domicile. Rainfall measurements were obtaineth the PESM (Fig. 2a, b).
from the Agriculture Research Center, Campinas A similar correlation was observed for the rain-
State University, State of S&o Paulo. fall in the same periods. The ten-year average curve

Collected mosquitoes were killed by chloro-gptained for the rainfall during the ten years, 1981
form and arranged in labeled small boxes. MOS_—O 1990, is Compared to the measurements a|0ng
quitoes were returned to the laboratory where thgye 1991-1992 experiment (Fig. 3a). The linear
were identified according to classic literature an@grrelation obtained from the years of 1991 and
systematic proposals of Harbach and Kitching992 compared to the ten-year average show that
(1998) and Judd (1996, 1998) for the Sabethinhe rainfall similarities of those two years are sig-
tribe. Specimens were incorporated in the Entyificant (Fig. 3b).
mological Collection, Entomology Department,  For the majority of the species the greatest num-
IOC, Fiocruz, under the title of “Atlantic Forestper of specimens were captured during the hottest,
Collection”. o most humid and rainiest period, from November

The relationships between the incidence ofg March, and decrease during the coldest, driest
mosquito fauna and local climatic variables wergnd less rainy period, from May to August (Figs 4,
established by the linear correlation coefficient. Thg)_ This data supports the existence of a direct re-
significance of the measurements made during ﬂlﬁtionship between the monthly capture frequency
period of the study, 1991 and 1992, was evaluatgf the majority of the mosquito species and some
by its insertion in the ten-year climatic graphs: temaspects of the regional climate.
perature and relative humidity polar graphic and Among theAnophelesadultAn. oswaldoand
rainfall curve for the previous ten-years. An. cruziiwere absent in the June and July biting

Graphical representation and statistical analytollections, respectively. Their greatest abun-
sis were made for common species. No statisticghnces were registered in March and September
evaluation was done for rare species, those spgy the first species and January, March and No-
cies whose total number of individuals COIIectGQ/ember for the second. The other two Species cap-
represented less than 1% of the total number cqlyred wereAn. fluminensiswhich presented their
lected in each subfamily or tribe. Then tolerancgighest incidences in January and October and
interval was calculated using the mean and thgr An. mediopunctatuis January. These last two
stand deviation of the number of collected MOSspecies were captured throughout the year (Table
quitoes of a species by month throughout the study;, Fig. 4).

RESULTS The twoCulexspecies were absent in only one

onth during the yealCx. nigripalpusin July
From January 1991 to December 1992, 62 : ; :
collections were made. A total of 24,943 adul nd Cx. guinquefasciatusn August. Cx.

. . igripalpuswas found exclusively in the samples
mosquitoes among 57 species were collected (Tabl en in the forest environment and its highest

IH). incidence was observed in MarclCx.

Members of Culicinae (excluding Sabethini),, : : -
quinquefasciatusvas not captured in sylvatic
were the most frequently collected (72.5%), fol-, ., d its highest incidence occurred
lowed by Sabethini (21.8%) and Anophelina environments and Its hig ncl )

&n November (Table IV, Fig. 4).
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TABLE llI

Specific listing, absolute number (N) of the Culicidae captured at the Picinguaba Nucleus in Serra do Mar State
Park, State of S&o Paulo, from January 1991 to December 1992, with the respective percentages to the total of
specimens (%g) and to the subfamily or tribe (%p)

Species N %p %g
ANOPHELINAE

Anopheles (Kerteszia) crufliyar & Knab, 1909 579 40.8 23
Anopheles (Nyssorhynchus) albitarkisich-Arribalzaga, 1878 3 0.2 0
Anopheles (Nyssorhynchus) argyritarRebineau-Desvoidy, 1827 6 0.4 0
Anopheles (Nyssorhynchus) oswal®éryassu, 1922) 91 6.4 0.4
Anopheles (Nyssorhynchus) stroBeiot, 1926 1 0.1 0
Anopheles (Anopheles) intermed{@hagas, 1908) 14 1 0.1
Anopheles (Anopheles) fluminenRisot, 1927 365 25.7 15
Anopheles (Anopheles) mediopunctdfiseobald, 1903) 359 25.3 14
Sub-total 1,418 100 5.7
CuLicinaE (excluding SBeTHINI)

Culex (Culex) nigripalpu3heobald, 1901 286 1.6 11
Culex (Culex) quinquefasciat&ay, 1823 207 11 0.8
Orthopodomyia albicosté_utz, 1905) 1 0 0
Aedes (Ochlerotatus) serrat(iEheobald, 1901) 1,703 9.4 6.8
Aedes (Ochlerotatus) scapula(Rondani, 1848) 488 2.7 2
Aedes (Ochlerotatus) fluviatili§heobald, 1903) 16 0.1 0.1
Aedes (Ochlerotatus) fulvi@/iedemann, 1828) 254 14 1
Aedes (Protomacleaya) terrek¢alker, 1856 12 0.1 0
Coquillettidia (Rhynchotaenia) chrysonotyPeryassu, 1922) 11,414 63.1 45.8
Coquillettidia (Rhynchotaenia) venezueler(3ikeobald, 1912) 1,612 8.9 6.5
Psorophora (Janthinosoma) fer¢idunboldt, 1820) 1,300 7.2 5.2
Psorophora (Janthinosoma) albip€Bheobald, 1907) 777 4.3 3.1
Haemagogus (Conopostegus) leucocelagbysr & Shannon, 1924) 16 0.1 0.1
Haemagogus (Haemagogus) capricotniitz, 1904 3 0 0
Uranotaenia geometrichutz, 1901 3 0 0
Sub-total 18,092 100 72.5
SABETHINI

Shannoniana fluviatiligTheobald, 1903) 1 0 0
Trichoprosopon digitaturRondani, 1848 76 14 0.3
Trichoprosopon pallidiventeflutz, 1905) 151 2.8 0.6
Trichoprosopon similéane & Cerqueira, 1942 6 0.1 0
Runchomyia (Isostomyia) luna&heobald, 1901) 7 0.1 0
Runchomyia (Runchomyia) reveiisane & Cerqueira, 1942 91 1.7 0.4
Runchomyia (Runchomyia) theobaldine & Cerqueira, 1942 38 0.7 0.2
Runchomyia (Runchomyia) fronto§gheobald, 1903) 179 3.3 0.7
Runchomyia (Runchomyia) humboldtine & Cerqueira, 1942 6 0.1 0
Wyeomyia (Cruzmyia) dyariane & Cerqueira, 1942 553 10.2 2.2
Wyeomyia (Dendromyia) confuflautz, 1905) 134 2.5 0.5
Wyeomyia (Dendromyia) myst@yar, 1924) 534 9.8 21
Wyeomyia (Dendromyia) aporonorBgar & Knab, 1906 558 10.3 2.2
Wyeomyia (Dendromyia) persondtautz, 1904) 12 0.2 0
Wyeomyia (Dendromyia) shanndrane & Cerqueira, 1942 109 2.0 0.4
Wyeomyia (Wyeomyia) oblitautz, 1905) 1 0 0
Wyeomyia (Phoniomyia) theobaldine & Cerqueira, 1942 246 45 1
Wyeomyia (Phoniomyia) flabelatane & Cerqueira, 1942 394 7.3 1.6
Wyeomyia (Phoniomyia) pilicaud&oot, 1928) 11 0.2 0
Wyeomyia (Phoniomyia) splendi@onne-Wepster & Bonne, 1919) 350 6.4 1.4

cont.



Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 95(1), Jan./Feb. 2000 7

Wyeomyia (Phoniomyia) palmatane & Cerqueira, 1942 63 1.2 0.3
Wyeomyia (Phoniomyia) longirostriSheobald, 1901) 325 6 1.3
Wyeomyia (Phoniomyia) quasilongirost(iheobald, 1907) 178 3.3 0.7
Wyeomyia (Phoniomyia) davisane & Cerqueira, 1942 71 1.3 0.3
Wyeomyia (Phoniomyia) bonnieane & Cerqueira, 1942 335 6.2 1.3
Wyeomyia (Phoniomyia) lassajBonne-Wepster & Bonne, 1921) 56 1 0.2
Limatus flavisetosu€astro, 1935 499 9.2 2
Limatus durhamirheobald, 1901 130 2.4 0.5
Limatus pseudomethistic{Bonne-Wepster & Bonne, 1919) 290 5.3 1.2
Sabethes (Sabethes) quasicyareeyassu, 1922 3 0.1 0
Sabethes (Sabethinus) intermedjustz, 1904) 1 0 0
Sabethes (Sabethinus) identiégar & Knab, 1907 19 0.3 0.1
Sabethes (Sabethinus) fabricine & Cerqueira, 1942 3 0.1 0
Sabethes (Sabethinus) sopesine & Cerqueira, 1942 3 0.1 0
Sub-total 5,433 100 21.8
Total 24,943 100 100
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Fig. 3-a: pluvial precipitation monthly averages, measured at the Picinguaba Nucleus of the Serra do Mar State Par&pState of S
Paulo, in 1991 and 1992 and rainfall ten-year average in the meteorological station of Campinas State University, in City of
Ubatuba, State of Sdo Paulo, from 1982 to 1991; b: linear correlation (r) of monthly rainfall average. The measuremendis were ma
in the Picinguaba Nucleus at PESM, State of Sdo Paulo, in 1991 and 1992 and rainfall ten-year average in the meteorological
station of Campinas State University, in City of Ubatuba, State of Sdo Paulo, from 1981 19 4990,4= 0.708
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TABLE IV

Absolute number of Culicidae captured monthly at the Picinguaba Nucleus in Serra do Mar State Park
Picinguaba Nucleus, State of Sdo Paulo, from January 1991 to December 1992

Species Jan Fev Mar Abr Mai Jun Jul Ago Set Out Nov Dez Total
ANOPHELINAE

Anopheles cruzii 90 39 107 53 6 12 0 8 66 71 84 43 579
An. albitarsis 0 0 0 0 1 0 0 0 0 1 0 1 3
An. argyritarsis 0 2 0 0 0 0 0 2 0 0 0 2 6
An. oswaldoi 12 9 22 5 3 0 5 3 18 8 4 2 91
An. strodei 0 0 0 0 0 1 0 0 0 0 0 0 1
An. intermedius 2 0 3 4 2 3 0 0 0 0 0 0 14
An. fluminensis 70 5 19 8 5 12 32 13 40 76 25 60 365
An. mediopunctatus 133 22 52 14 15 12 9 42 10 24 24 2 359
Sub-total 307 77 203 84 32 40 46 68 134 180 137 110 1,418
CuLicinaE(excluding SBeTHINI)

Culex nigripalpus 32 14 86 12 5 4 0 34 33 14 29 23 286
Cx. quinquefasciatus 10 1 8 13 6 6 5 0O 28 31 77 22 207
Orthopodomyia albicosta 0 1 0 0 0 0 0 0 0 0 0 0 1
Aedes serratus 184 90 152 96 75 194 173 166 117 150 193 113 1,703
Ae. scapularis 48 61 8 56 51 37 12 24 36 18 16 49 488
Ae. fluviatilis 0 0 1 0 0 0 0 0 0 1 14 0 16
Ae. fulvus 19 44 66 16 20 18 11 0 0 0 43 17 254
Ae. terrens 6 2 1 0 0 0 1 1 0 1 0 0 12
Coquillettidia chrysonotuni, 914 748 1,588 1,547 211 102 4 48 90 1,012 2,047311,414
Cq. Venezuelensis 146 159 236 291 88 114 8 18 20 106 188 238 1,612
Psorophora ferox 138 48 105 120 130 396 51 25 46 56 131 54 1,300
Ps. albipes 161 37 67 88 82 150 22 9 11 25 90 35 777
Haemagogus leucocelaenus2 1 2 1 2 4 0 1 0 0 2 1 16
Ha. capricornii 0 0 0 0 0 0 0 0 0 0 2 1 3
Uranothaenia geometrica 0 0 0 0 1 0 1 0 0 0 1 0 3
Sub-total 2,660 1,206 2,392 2,240 671 1,025 288 326 381 1,414 2,863 2,626 18,092
SABETHINI

Shannoniana fluviatilis 0 0 0 0 0 0 1 0 0 0 0 0 1
Trichoprosopon digitatum 17 4 10 1 1 1 4 7 6 13 3 9 76
Tr. pallidiventer 1 1 1 24 0 2 2 54 58 3 5 0 151
Tr. simile 2 0 0 1 0 0 1 1 0 0 1 0 6
Runchomyia lunata 0 1 3 0 0 0 0 0 1 1 1 0 7
Ru. reversa 5 3 7 2 1 2 18 23 13 5 7 5 91
Ru. theobaldi 0 26 2 2 3 4 0 0 0 0 1 0 38
Ru. frontosa 15 11 24 13 8 4 29 32 16 19 4 4 179
Ru. humboldti 0 0 0 0 0 0 4 0 0 2 0 0 6
Wyeomyia dyari 140 55 78 39 6 7 24 31 14 48 68 43 553
Wy. confusa 41 6 21 16 1 1 2 7 14 5 7 13 134
Wy. mystes 37 10 51 53 18 25 35 108 67 37 37 56 534
Wy. aporonoma 32 50 80 79 22 12 48 69 83 19 28 36 558
Wy. personata 2 0 1 0 0 0 0 0 0 4 0 5 12
Wy. shannoni 27 11 18 4 0 0 3 11 16 7 5 7 109
Wy. oblita 0 0 0 0 0 1 0 0 0 0 0 0 1
Wy. theobaldi 80 46 42 34 15 0 12 13 0 0 0 4 246
Wy. flabelata 40 25 39 31 8 16 46 61 48 28 32 20 3%
Wy. pilicauda 0 2 4 1 0 1 1 2 0 0 0 0 11
Wy. splendida 45 14 37 32 12 2 2 31 33 19 85 38 350
Wy. palmata 7 0 1 5 0 0 0 12 1 3 27 7 63
Wy. longirostris 38 39 45 21 6 5 10 51 7 20 64 19 325
Wy. quasilongirostris 37 4 5 10 5 3 7 34 24 18 19 12 178
Wy. davisi 9 5 6 1 0 0 1 14 3 18 4 10 71
Wy. bonnei 38 7 39 58 6 3 10 19 20 32 69 34 335
Wy. lassali 0 0 0 0 0 0 0 4 52 0 0 0 56
Limatus flavisetosus 95 54 59 72 8 3 19 16 73 29 38 33 499
Li. durhami 25 12 15 25 5 2 8 18 2 1 3 4 130
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Li. pseudomethisticus 39 18 20 44 4 2 19 20 55 19 20 30 290
Sabethes quasicyaneus 0 0 1 0 0 0 0 0 0 1 1 0 3
Sa. intermedius 0 0 0 0 0 1 0 0 0 0 0 0 1
Sa. identicus 3 14 0 1 1 0 0 0 0 0 0 0 19
Sa. fabricii 0 0 0 0 0 0 0 1 0 0 1 1 3
Sa. soperi 0 0 0 0 1 0 0 0 0 1 0 1 3
Sub-total 775 418 609 569 131 97 306 639 606 362 530 391 5,433
Total 3,742 1,701 3,204 2,893 834 1,162 640 1,033 1,121 1,956 3,530 3,127 24,943
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Fig. 4: relation between the monthly frequency percentage and the tolerance intervals expected for the Culicidae speciabat Pic
Nucleus in Serra do Mar State Park, State of S&o Paulo, from January, 1991 to December, 1992.
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Ae. serratusindAe. scapulari®ccurred in all  lowest number of specimens in May and June, with
months along the year with consistant incidencethe greatest incidence in January and in Septem-
especially the first species, which presented onlylzer, respectivelyLi. durhamiwas captured with
slight increase in January. In the caseAef two abundance peaks in January and April and two
scapularis the greatest occurrences were observadlleys in June and September (Table IV, Fig. 5).
from December to March, with its maximum inci-  To prove the influence of the climatic factors
dence recorded in Marche. fulvusvas absent in in Culicidae fauna incidence in the Picinguaba
the samples taken in August, September and Obucleus in PESM, the importance of this relation-
tober, and was present at highest levels in Mar¢iip was observed through the linear correlation
(Table IV, Fig. 4). coefficient, at a 0.1 I.ejvel of significance. This

Cg. chrysonotumthe species with the largestanalyses gave the critical value of “r" = 0.497.
number of specimens (Table Il1), ar@g. According tothe analysis, temperature was the cli-
venezuelensisccurred in all monthly samples. TheMatic variable with the greatest influence upon
highest incidences ifq. venezuelensisappened Culicidae fauna incidenceAn. cruzii An.
in October and April. I€q. chrysonoturthere were Mediopunctatus, Ae. scapularie. fulvus Cq.
incidence peaks in November and in April (Fig. 4)chrysonotumCaq. venezuelensis\y. dyarj Wy.

Ps. feroxandPs. albipeshave practically dis- confusa Wy. shannoniWy. theobaldiand Li.
appeared in August, besides being captured at gmwsetosusresponded positively to temperature,

samples throughout the study (Table IV, Fig. 4). What means that arise in the number of specimens
The Sabethinj responsible for 60% of the spe-VS directly related to the rise in temperature (Table

cies found at the present study, were represent¥gr [N Ru. reversathis variable has influenced
negatively: with an increase in temperature, a de-

by the six genera identified in Braihannoniana i th ber of X b d
andSabethesvere not analyzed for monthly preva-Sr¢as€ In the number of Specimens was observe

lence because they represented less than 1% of mgglio\gélation based on relative humidity varia-
tribe specimens total collected. Y

Tr. appeared in all monthgr. pallidiventer tions was detected for four species. Fe.

although more abundant than digitatum was scapularisandCq. venezuelensig worked posi-

: X . tively, with the rise of relative humidity causing
Ic\:;lpétigei)nenher in May nor in December (Tabl%n increase in the number of specimens collected

Ru. reversaand Ru. frontosashowed similar (Table V). The negative correlation seen Aa.

e Ru. il lai
distribution: they were captured throughout th%err?;g?se?at: {g\;ﬁgf&g;\g';ﬂbigseaswexp ained

. L é‘t
year, with greatest peaks of incidence concentrate An. cruzii Ae. scapularisAe. fulvusand Cq

in July andbAugust (Table IV, Fig. 4). venezuelensisere captured in greater numbers
Four subgenera dtyeomyiavere presem.  ayery time an increase in rainfall occurred (Table

.. . W). In Sabethini species for which this influence
and theWy. dyariin March, April and September 55 observed, it acted positively upuvy.

(Table IV, Fig. 5).Wy. mysteswhich was found hegpaldiandLi. flavisetosusand negatively upon
throughout the year, was most abundant in Augugly, reversgTable V).

and Septembewy.confusaandWy. shannonivere According to the linear correlation coefficients,
most abundant in January with population lowesh some of the species more than one of the stud-
in May, June and July (Table IV, Fig. 5). ied climatic factors influenced the population dy-

Of Wyeomyia Phoniomyiahad the greatest ngmics.

number of common species. From the eight spe- For Ae. scapularisCq. venezuelensandRu.
cies in this situation\Vy. flabelata, Wy. splendida, reversa the three factors (temperature, relative
Wy. bonnei, Wy. longirostriand Wy. quasilong- humidity and rainfall) were significant. For the
irostris were found throughout the yealy. incidences ofAn. cruzij Ae. fulvusWy. theobaldi
splendida Wy. longirostrisand Wy. bonneiwere and Li. flavisetosushe temperature and rainfall
most abundant in August aud,. flabelataandWy.  variations were conclusive. For the species under
quasilongirostrisin November (Table 1V, Fig. 5). significant influence of just one of the climatic fac-
Wy. theobaldiWy. palmatandWy. davisivere  tors, it was observed for temperatuba.
not captured in May. In additioy. theobaldivas mediopunctatusCq. chrysonotumiy. dyarj Wy.
not found in September, October or NovemBar, confusaandWy. shannonand for relative humid-
palmatanot in February, June or July angl. davisi ity Ae. serratugTable V).
notin June (Table IV, Fig. 5).
Among the fourLimatusspecies that occur in DISCUSSION
Brazil, three were found in the studied area. The greatest number of Sabethini species in
flavisetosusndLi. pseudomethisticushowed the comparison to the other taxa is in agreement with
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research made in other regions with similar corseemed to influence the incidence of the Culicidae
figurations to those of the Picinguaba Nucleus dfauna. Even with similar climatic conditions, such
the PESM. Guimarées and Arlé (1984) in the Naas PESM and PNSO, the slight differences in veg-
tional Park of Serra dos Orgéos - PNSO, State etation coverage and topography may offer signifi-
Rio de Janeiro; Guimardes et al. (1991) in the N&ant differences in the ability to support the devel-
tional Park of Serra da Bocaina - PNSB, State afpment of certain species immature phases. The
Rio de Janeiro and State of Sdo Paulo; Guimar&esgetation age may also influence the overall num-
et al. (1994a) in the National Park of Iguacgu - PNIber of specimens of certain species, by providing
State of Parand, and Lopes (1996) in the Biologgreater possibility for breeding sites in tree hol-
cal Reserve of Tingua - RBT, State of Rio ddows; for example, many sabethines lay their eggs
Janeiro. However, these studies found the greatéstthe more ancient trees (Neves 1972).

diversity of species but also the largest number of Considering the species captured in the
captured specimens belong to this tribe. In thBicinguaba Nucleus of the PESM, it is probable that
present study, the highest number of specimettise incidence of the Culicidae fauna is influenced
belonged to the Culicinae subfamily (excludedy climatic factors, as observed by different authors
Sabethini), due mainly to the high incidenc€qf  in similar areas: Causey and Santos (1949), Galindo
chrysonotumwhich comprised 46% of the total et al. (1950), Forattini et al. (1968, 1978 a, b), Neves
of mosquitoes captured (Table I11). (1972), Guimaraes and Arlé (1984), Guimaraes et

The environment where the captures took placa. (1991, 1994a, b) and Lopes (1996).

TABLE V

Linear correlation coefficients (r) between Culicidae and temperature, relative humidity and rainfall ten-year
average verified at the meteorological station in Campinas State University, City of Ubatuba, State of Sao Paulo,
from January 1981, to December 1999 4,y 15~ 0.497

Species Temperatur€Q) Relative humidity (%) Rainfall (mm)
Anopheles cruzii 0.634 NS 0.585
An. oswaldoi NS NS NS
An. fluminensis NS NS NS
An. mediopunctatus NS NS NS
Culex nigripalpus NS NS NS
Cx. quinquefasciatus NS NS NS
Aedes serratus NS -0.581 NS
Ae. scapularis 0.642 0.826 0.810
Ae. fulvus 0.655 NS 0.652
Coquillettidia chrysonotum 0.690 NS NS
Cq. venezuelensis 0.748 0.639 0.732
Psorophora ferox NS NS NS
Ps. albipes NS NS NS
Trichoprosopon digitatum NS NS NS
Tr. pallidiventer NS NS NS
Runchomyia reversa -0.537 -0.726 -0.563
Ru. frontosa NS NS NS
Wyeomyia dyari 0.767 NS NS
Wy. confusa 0.601 NS NS
Wy. luteoventralis NS NS NS
Wy. aporonoma NS NS NS
Wy. shannoni 0.504 NS NS
Wy. theobaldi 0.704 NS 0.556
Wy. flabelata NS NS NS
Wy. splendida NS NS NS
Wy. palmata NS NS NS
Wy. longirostris NS NS NS
Wy. quasilongirostris NS NS NS
Wy. davisi NS NS NS
Wy. bonnei NS NS NS
Limatus flavisetosus 0.610 NS 0.571
Li. durhami NS NS NS

Li. pseudomethisticus NS NS NS
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Nimer (1979) considered that in some Brazil-cal forest areas.

ian regions, alternations in tropical and temperate Forattini et al. (1968), Guimaraes and Arlé
climate characteristics occur. Bates (1949) defingd984) and Guimarées et al. (1994b) reported that
that in the temperate climate mosquitoes incidendemperature and relative humidity variations di-
varies according to the season of the year and fiactly influenced mosquitoes and that they may
the tropical climate exclusively controlled by theeven disappear during the driest months of the year.
rainfall. Causey and Santos (1949), Galindo et alhese authors and Bates (1949) affirmed that some
(1950) and Forattini et al. (1968) reported that raimnosquito species grow proportionally to the local
fall is determinant to the mosquito density in tropi+ainfall.
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Fig. 5: relation between the monthly frequency percentage and the tolerance intervals expected for the Culicidae speciabat Pic
Nucleus in Serra do Mar State Park, State of Sdo Paulo, from January, 1991 to December, 1992.
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Forattini et al. (1968) and Guimardes and Arléarvae fixes itself to these plants. In the present
(1984) observed that certain mosquito species, aftudy, both species were captured from October to
ter a rise in density, decrease significantly in thépril (Fig. 4), period in which higher temperature
subsequent month, and may even totally disappeand more rainfalls occurred. In this period, site A
A similar phenomenon was observed after Janswampy area) and site B (flooded area) were cov-
ary sampling forAn. fluminensisAn. medio- ered by those aquatic plants. Forattini et al. (1981)
punctatusPs. feroxPs. albipesTr. digitatumand verified similar monthly frequency rates for both
Wy. quasilongirostrisin March forAn. oswaldai  species.

Cx. nigripalpus Ae. fulvusand Tr. digitatum in Most Sabethini are not exclusively conditioned
April for Tr. pallidiventerandWy. bonneiin June to the existence of a special type of breeding site
for Ps. feroxandPs. albipesin August forWy. to lay their eggs. In the drier and cooler months
palmatg Wy. davisiandLi. durhami in Septem- there is a decrease of the breading sites, what fa-
ber forLi. flavisetosusin October foflr. digitatum  vors Sabethini in detriment to other species that
Wy. davisiandLi. durhamj and in November for depend on breeding sites typical from hot and rainy
Cx. quinquefasciatysAe. fulvus Ps. ferox Ps. months. This could be observed in the Sabethini
albipes Wy. splendidandWy. palmataAfter hav-  population fluctuation from May to October (Table
ing incidence peaks in those months, they wereFig. 4 and 5).

practically absent in the following month (Table Wy.(Phoniomyia)species, lay eggs exclusively
IV, Figs 4, 5). This kind of population behaviorin bromeliads. It was observed that some adults
could be explained as an opportunistic reaction teot only occurred in colder and drier periods, es-
some environmental factor that somehow favorepecially in July and August, but also had the high-
the species leading to a population increase. Whest population levels (Fig. 5). The maintenance of
the environment conditions go back to normal, tha central puddle of water in these plants permits
population decreases. As an example, there is ttiee mosquito reproduction, especially in periods
increase of some mosquitoes populations due td low rainfall.

the abundance of breeding sites provided by great Similar phenomenon may be observed for the
amount of rain. other Sabethini studiedlyeomyidexcludingWy.

In some species this incidence periodicity wagPhoniomyia), Trichoprosopon, Runchomyaand
observed for more than one mong&e. fulvusn  Limatus that, as well as bromeliads, have as breed-
March and NovembePs. feroxandPs. albipesn  ing sites bamboo stems, tree hollows and leaf cavi-
January, June and NovembErdigitatumin Janu- ties in different plants. Guimaraes et al. (1984) re-
ary, March and OctobeY\y. palmatain August ported that immature forms of these genus are
and November andy. davisiandLi. durhamiin  found at these breeding sites throughout the year.
August and October (Table V). Comparing the species tolerance intervals in

We cannot include in this groufq. which would be expected the manifestation of
chrysonotumand Cg. venezuelensismong oth- monthly frequency with their incidence peaks it
ers. Although these species presented significamas observed that some were outside this range.
decrease in number of specimens in a certain The temporal distribution ofn. cruzii was
month, these decreases occurred after at least tgimilar to that observed by Davis (1945) in the city
months of relatively stable high incidences. In thosef Teresdpolis, State of Rio de Janeiro, in areas of
cases, the population levels seems to show a tdPNSO that is, absent only in July. Guimar&es and
dency to a determined period of the year related #lé (1984) and Guimaraes et al. (1994b), also in
a group of factors that favor the biological activityPNSO, and Azevedo (1997), in the vicinities of
cycle of the species, for example the aquatic plantse city of Nova Friburgo, reported the presence
they use in their development. Concerning the twof this species all year long.

Coquillettidia species, the linear correlation coef-  Comparing the incidence of tie. cruziiwith
ficient indicates a significant influence of temperaits expected range, two population peaks above the
ture, relative humidity and rainfall fo€q. maximum tolerance limits, and four below the
venezuelensiand just temperature fa€q. minimum limit were highlighted (Fig. 4). These
chrysonotun{Table V). incidences occurred during opposite periods of

In the Mansoniini tribe, as the exampleGxf. temperature and rainfall. Comparing these data with
chrysonotunmandCq. venezuelensithis distribu-  the linear correlation coefficients of these two cli-
tion may also be linked to the kind of breedingnatic factors (Table V), it was observed that both
sites. Species of this tribe differ from the othecontributed significantly to the rise in the number
Culicidae by laying their eggs underneath thef specimens in January, March and November and
leaves of aquatic plantgichonia, Typhaetc.) and, to the expressive decreases from May to August
after the eclosion in the water, the second stadEig. 4).
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An. oswaldoiand An. fluminensispresented during December to March, with an almost total
population levels outside the maximum and miniabsence from May to September. Guimaraes and
mum tolerance limits of the expected incidencérlé (1984) and Guimaraes et al. (1994b) reported
range. However, the data available on the ecolodkiat the occurrence was concentrated from Novem-
of these species does not allow a greater evaluaer to January, disappearing almost completely
tion of these indices. In the casefof. oswaldai  during winter. A similar distribution was observed
the fact that this species lays its eggs in small cdby Neves (1972) in Parque das Mangabeiras, State
lections of water in shadowy places in the forestf Minas Gerais. Causey and Santos (1949), in
may have contributed to its significant presence iRassos, State of Minas Gerais, captufed
March (Fig. 4). scapulariswith relatively significant percentages

Guimaraes and Arlé (1984), Guimardes et aln June and July, although they detected the great-
(1994b) and Forattini et al. (1995b) reported thest level from October to February.
same kind of monthly distribution found in our In the case ofe. serratusCausey and Santos
study forCx. nigripalpus:decreased levels during (1949) and Forattini et al. (1981) reported incidence
the colder and drier months, and incidence peakgaks in April. Davis (1945) and Guimarédes and
in March (Fig. 4). Guimaraes and Arlé (1984), in &rlé (1984) observed significant occurrences from
two-year observation in the PNSO, and LourencadNovember to February, while in our study the dis-
de-Oliveira and Silva (1985) found populationtribution was relatively constant during all months
explosions oCx. nigripalpusn the periods of the (Fig. 4). Forattini et al. (1993) demonstrated the
year which have the greatest amount of rain. Nayaxistence of a significant correlation between rain-
(1983) stressed that this species incidence is coffiadl and the incidence of this Culicinae.
pletely controlled by the annual rainfall, which  The small tolerance intervals found fe. ser-
determines the number of lays and generationsmatus andAe. scapularisconforms with the high
Based on these studies, we associated the rainfsdinsitivity of these mosquitoes to the local climate.
to the incidence above the maximum tolerance limfor Ae. scapularisthe linear correlation coeffi-
observed in March (Fig. 4), despite the fact thatient was significant for the three climatic vari-
the direct influence of this climatic factor upon theables analyzed (Table V). Fae. serratushe most
frequency of this Culicidae was not verified by thesignificant factor was relative humidity (Table V).
linear correlation coefficient. References to the capture A&é. fulvusn the

Cx. quinquefasciatygraditionally referred to Southern and Southeastern regions of Brazil are
as a totally domiciled mosquito, occurred in theare. Guimarées et al. (1994a) recorded the pres-
site D with highest incidence in November, probence at PNI but did not mention its monthly fre-
ably due to some environmental aspect directlguency. In the Northern region, Luz (1994) in the
related to human activities around the residencgtate of Rondonia, refers to the species as being
(Fig. 4). the most abundant, and directly influenced by the

The monthly distribution observed fBe. ser- wet season. In our samplinge. fulvusfollowed
ratusandAe. scapulariseinforces the hypothesis this tendency, occurring above or below the ex-
that temporary environmental conditions in thepected tolerance limits due to temperature and rain-
region environment significantly influenced thefall variables (Fig. 4). By the linear correlation
incidence of these mosquitoes. In the present studgefficient between these climatic factors e
and as reported by Forattini et al. (1981) in théulvusincidence, it can be observed that both vari-
residual forest at Vale da Ribeira, State of S&ables were influential (Table V).

Paulo.Ae. scapularisvas captured throughout the  Ps. feroxandPs. albipespresented the same
year. In Forattini et al. (1981), the greatest incikind of monthly frequency, maximum incidences
dence peak occurred in June and in our case it walsove the tolerance interval in June and below that
in March. (Fig. 4). Forattini et al. (1993), in a studyin August and September (Fig. 4). Forattini et al.
performed in suburban areas with residual fore$1981) encountered the same occurrence®gor

in the district of Pariquera Mirim, also in the Valeferoxin March and in December, and referred to
da Ribeira, did not find a significant correlationthe existence of an incidence raise in June. Luz
between the occurrence of this Culicidae and tHd994) captured both species mainly in April. The
annual rainfall, registering similar incidences in aldisagreement between these two reports and the
months of the year. The same authors, in the sarfaxt that these species correlation coefficient for
region but two years later, Forattini et al. (1995a)limatic factors were not significant, does not al-
reported incidences comparable to those at PESMw for further consideration.

including March peaks and decreases in the colder Tr. digitatum Tr. pallidiventer Ru. reversand

and drier months of June, July and August. DaviRu. frontosaspecies with similar biological charac-
(1945) captured this species in higher percentagteristics, presented similar monthly frequencies:
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incidence below the minimum limit of the toler-the tolerance intervals, may have been associated
ance interval in June, followed by a rise in the numwith temperature oscillation. Similarly, the decrease
ber of specimens until it surpasses the maximuaf these species as well %. mysteand Wy.
limit in October and September, for theaporonoman May, June and July might also have
Trichoprosopon and in August folRunchomyia been related to this climatic variable (Fig. 5).
(Fig. 4). Guimardes and Arlé (1984) captufied For Wy. (Phoniomyiajn the Vale da Ribeira,
digitatummainly in August. In the present studyForattini et al. (1981) observed that they occurred
this preference was not observed. The great vagvery month and with three population peaks. In
ety of natural breeding sites, that are available evemr study, similar distribution was found favy.
in the colder and drier months, and the inexisten@plendidain January, March and Novemb@&ky.
of a typically dry season in the studied area seelongirostrisin March, August and Novembéfly.
to favor the incidence of this species in this periodonneiin January, April and NovembeWy.
from June to August. flabelatain January, March and August awd.
Comparing the monthly frequency &u. quasilongirostrisin January and August (Fig. 5).
reversaandRu. frontosgFig. 4) with the captures The highesWy. davisiincidences were in ac-
reported by Davis (1945) and Guimaraes and Arléordance with Lourenco-de-Oliveira (1984) who
(1984), every study shows the greatest incidencesported the capture of that species mainly in Au-
occurred through the colder and drier months. Thigust and October. Fakiy. theobaldbur observa-
tendency and the low incidences during the hot arttbns were in accordance with Davis (1945) who
rainy months, suggest that these species are sg&essed the occurrence in months of higher tem-
cifically adapted to this periods of the year withperatures. Besides that, in our study few specimens
more moderated temperatures. Rar. reversa, were captured in July and August, the coldest and
statistical evaluation showed that the temperatudriest months (Fig. 5). Guimardes and Arlé (1984)
variations, relative humidity and rainfall signifi- captured this species throughout the year with a
cantly influenced this species incidence throughoticeable preference for February.
out the year (Table V). Wy. theobaldiWy. palmatandWy. davisivere
Causey and Santos (1949) reported capturesadptured with incidence peaks well above the ex-
theWyeomyiaspecies during the whole year, withpected maximum limit, although they had been the
significant decrease in the colder and drier seasospecies with the widest tolerance intervals (Fig. 5).
The same was observed in our studies, with tHa Wy. theobaldthe linear correlation coefficient
exception of the absence ¥ly. confusan June was significant for the temperature variations and
andWy. shannonin May and June (Fig. 5). The rainfall (Table V) Wy. palmatandWy. davisivere
Wy. confusalistribution in our studies is in accor-also captured in percentages that were above the
dance with Davis (1945). Forattini et al. (1968)tolerance interval maximum limit, especially the
Guimarédes and Arlé (1984) and Guimaraes et axpressive occurrence in November for the first
(1994b) reported that the distribution was concerspecies. On the other hand, even though it should
trated mainly in months of greater rainfall andalso be related to the local climatic factors, the low
higher temperatures. number of captured specimens diminishes the pos-
For Wy. myste®avis (1945) reported the ex- sibility of defining significant linear correlation
istence of three annual peaks: February, May amefficient (Fig. 5).
October; Guimardes and Arlé (1984), only two The incidence oL.i. flavisetosusLi. durhami
peaks, in January and October; in our observatiorasnd Li. pseudomethisticusn all months of cap-
this peak was restrict to August (Fig. 5). ture, coincides with the observations of Guimaraes
In the case ofWy. dyarj Wy. confusandWy. and Arlé (1984) that referred to the genus as the
shannonj representing one half of the studiednost abundant and constant in PNSO. These three
Wyeomyiaspecies studied, we found significantspecies occurred with similar incidence, but only
linear correlation coefficients between the poputi. flavisetosuslemonstrated significant correla-
lation incidence and temperature variation (Fig. 6Yion with temperature and rainfall (Table V).
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