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The influence of altitude and latitude on some structure sizésitzbmyia intermediavas noted;

several structures of insects collected in higher localities were greater, according to Bergmann’s rule.
This influence was more remarkable in two localities of the State of Espirito Santo, probably due to
greater differences in altitude. Comparing insects from different latitudes, more differences were noted
in comparisons of insects from low altitude localities than in those of material from higher altitudes. The
small number of differences between insects collected in July and in December does not indicate a
defined influence of season and temperature on the size of adults. The possible epidemiological implica:
tions of these variations are discussed.
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The relationship between size and temperatusects of this species from localities in the Brazilian
was initially observed for endothermic animals andtates of Espirito Santo, Rio de Janeiro and Sao
extended to insects, constituting Bergmann’s rulBaulo were taken. Insects collected in the winter
(James 1970, Atkinson 1994). The altitude and latand in the summer, in one of the localities, were
tude, in which the insects develop, through the tenalso compared, to check the occurrence of seasonal
perature, can influence their size. variation in size (cyclomorphism). The influence

Lane (1988) cited preliminary studies on theof altitude, latitude and season upon the size of
influence of temperature upon the sizéafzomyia this species and their possible relationship to the
longipalpis (Lutz & Neiva, 1912). This may be epidemiology of cutaneous leishmaniasis was ana-
related to their fertility (Honek 1993) and epidedyzed.
miological role (Haramis 1983, Kelly & Edman
1992).Lu. intermedia(Lutz & Neiva, 1912), re- MATERIALS AND METH.ODS )
described by Marcondes (1996), has been incrimi- The work was developed with specimens col-
nated as a vector of parasites causing cutanedgsted in the following municipalities: Venda Nova
leishmaniasigRangel et al. 1984, Barros et al.do Imigrante [Espirito Santo (ES), 280’ 23" S
1985, Pereira & Hoch 1990, Aguiar 199Bgish- 41°08' 05" W, 750 m above sea level], Viana (ES,
mania chagasCunha & Chagas, 1937 (Paraens@°23' 25" S 4029' 46" W, 30 m a. s. |.), Cordeiro
& Chagas, 1940) and braziliensisvianna, 1911 [Rio de Janeiro (RJ), 259’ 02" S 42015’ 10
(Rangel et al. 1992), experimentally infected inW, 266 m a. s. 1], Petropolis (RJ,205’' 14" S

sects of this species. Several measurements of #3° 04’ 25" W, 490 m a. s. I.), Cachoeiras de
Macacu (RJ, 2227’ 45" S 4239’ 11" W, 58 m a.

s. 1), ltaguai (RJ, 251’ 08" S 4346’ 01" W, 13

m a. s. |.), Niter6i (RJ, 253' S 4306’ 13" W, 5

m a. s. ), Parati (RJ, 233' 04" S 4442’ 47"

W, 5m a. s. |.), Rio Bonito (RJ, 222’ 30" S 42
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The samples from Venda Nova do Imigrante, The data were analysed by ANOVA, with a
Cordeiro and Petrépolis were considered as cononfidence Limit of 5% (P<0,05) and 1% (P<0,01)
ing from high altitude and the others from low aldevel, using Excel 4.0 program. T@eefficient of
titude. The samples from Venda Nova do Imigrant®¥ariation was calculated by: C. \i% wheres
and Viana were considered as coming from lowes the standard deviation ands the mean, graded
latitude and the others from higher latitude. Th&om extremely good to extremely bad (Ferreira
comparisons related to latitude were made sepa991).
rately for the groups of higher and lower latitude. RESULTS
Samples of insects collected in June and in De- .
cember 1994 in Venda Nova do Imigrante were Tables | and Il show, respectively for females
compared. and males from the State of Espirito Santo, the re-

The insects were mounted in NC mediungults of insects from higher localities and from
(Ne|30n Cerqueira, Enecé in Portugueselpwer ones which differed Significantly. The speci-
(Cerqueira 1943) or using the Berlese methodnens of both sexes collected from Venda Nova do
Modifications in the measurements resulting fromimigrante showed several dimensions greater than
the preparation method (Marcondes et al. 1991'?058 from Viana. Most differences were S|gn|f|-
were corrected before the statistical analysis w&ant at 1%, probably indicating a positive influ-
made. Thirty-nine structures and distances, listegnce of altitude upon the dimensions.
by Marcondes (1997), as well as the various ratios Tables lll and IV show the analogous results
between measurements, were established for iffr females and males from the states of Rio de
sects of both sexes. Janeiro and S&o Paulo. The length of Antennomere

TABLE |

Dimensions (ilum) of females and some of their respective ratiof fiizomyia intermedifrom Venda Nova do
Imigrante (750 m a. s. I.) and Viana (30 m a. s. l.), in the State of Espirito Santo

Venda Nova do Imigrante Viana
Sizes and ratios Mean S N C. V. Mean s N C. V.
Length of hea¥l 388.7 125 50 3.2 369.4 25.4 19 6.9
Width of head 370.9 14 41 3.8 342.6 12.2 17 3.6
Length of ey8 221 13.6 47 6.2 200.4 11 17 55
Width of eyé’ 126.7 8.06 47 6.4 110.6 8.8 17 7.9
Length of palpomere®3 178.4 7.6 46 4.3 163.5 6.6 15 4
Length of palpomerebs 151.2 14.5 45 9.6 135.3 115 14 8.5
Total length of palpls 601 25.4 45 4.2 552 215 14 3.9
Length of labrurf 355 15.9 52 4.5 330.7 10.7 19 3.2
Antennomere IR 2421  16.6 44 6.9 221.6 11.6 18 5.2
Length of mesonotufn 612.7 20.7 50 3.4 561.3 39.5 16 7
Length of wing 2170 118 47 5.4 2056 102 15 5
Maximum width wing 657 29.3 47 45 576 29.9 13 5.2
Length of wing/
length of mesonotufh 3.75 0.194 13 5.18 3.60 0.182 11 5.08
a (length of R)® 635 43.2 49 6.8 547 30.4 13 55
B (length of F§+3)"“l 3154 32.1 50 10.2 295.7 26.7 13 9
a/pP 2.04 0.26 49 12.6 1.86 0.19 13 10.2
5b 339.6 38.4 50 11.3 278 34.2 12 15
Length of I%b 777 44.8 49 5.8 683 30.1 13 4.4
mib 197.5 30.7 49 15.6 166.9 30.4 13 18.2
Length of ij 1450 46.6 50 3.2 1323 56.7 14 4.3
Length of posterior femfr 829 41.6 37 5 772 41.6 6 5.4
Length of median femfir 784 41.1 40 5.2 712 50.8 9 7.1
Length of anterior femut 775 38.5 42 5 692 33.8 11 4.9
Total length of spermatheta  57.37 6.2 49 10.9 51.91 6 19 11.6
Length of spermathecal héad 12.34 2.1 50 16.8 11.13 1.7 19 15.1
Length of spermathecal botly 45.06 6 49 13.3 40.94 5.9 19 14.3
Length of common dugt 40.85 8.5 35 20.8 34.72 8.8 14 25.2

s: standard deviation; N: Number of observations; C.V. : coefficient of variatisignificant at 5%b: significant
at 1%;d: distance between the distal extremity of aRd the fork of B, 5 Tt distance between the fork of, Rnd
R,,3and that of M,..
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[l and of the genital filaments of males and thén December 1994. No significant differences were

length of the wings of females were even greataroted between dimensions of males, possibly be-

in the insects from the low altitude localities. Thecause the number of studied insects of June was

variation of the measurements was low; the C.\émall.

exceeded 10% only in' some of them, mostly in DISCUSSION

those of female genitalia. . _
In comparisons of different altitudes, Tables V. The number of differences between the speci-

and VI show the significantly different results be-mens from localities of high altitudes in Rio de

tween localities of high altitude, for females and!aneiro and those of low altitudes in this State and
males, respectively. Tables VIl and VIII show then Sdo Paulo were smaller than those observed in

similar results for low altitude localities. In the in-the comparisons of insects from the state of Espirito
sects of either sex collected at the low altitude loSanto. The contrasting result of the genital fila-
calities, several structure sizes were greater in thoBtents, Antennomere Il and length of wings
from higher latitudes, contrasting with the com{Tables Il and IV) is probably related to the rela-
parisons from the high altitude localities, in whicHively lower altitude of the “high” localities of Rio
most dimensions were greater in the insects frofe Janeiro, when compared to that of Venda Nova
Venda Nova do Imigrante. Only the ratio length oflo Imigrante.

wing/maximum width of wing of females was  The ratio length of wing/length of mesonotum
greater in insects from Viana. was greater in female insects of high altitude lo-

Table IX shows the significantly different di- calities of the states of Espirito Santo and Rio de
mensions of female insects collected in June ant@neiro than in those from lower altitudes. Com-

TABLE Il

Dimensions (irum) of males fol.utzomyia intermediaf Venda Nova do Imigrante (750 m a. s. |.) and Viana
(30 m a. s. 1), in the State of Espirito Santo

Venda Nova do Imigrante Viana

Sizes Mean S N C. V. Mean s N C. V.
Interocular distance 100.3 55 28 55 95.8 7.6 15 7.9
Length of hea¥! 342.8 10.5 31 3 318.6 12.1 17 3.8
Width of hea8l 332.2 10.8 28 3.3 315.6 14 15 4.4
Length of palpomeret3 140.2 7.8 29 5.6 126.5 6.8 17 5.4
Length of palpomerets 139.4 9.6 29 6.9 124.2 9.3 14 7.5
Total length of palpus 490 19.1 29 3.9 4457 18.7 14 4.2
Length of labruri 234.1 9.6 30 4.1 226.4 9.8 17 4.3
Length of Antennomere Ml 250.6 12.7 15 5.1 239.1 14.6 15 6.1
Length of ey@ 213.1 11.2 29 53 198 10.4 17 5.2
Width of eyé’ 116.5 5 28 4.3 110.4 8.3 15 7.5
Length of mesonotufh 526.5 21.2 29 4 483 25 16 5.2
Length of Wind’ 1888 78.4 31 4.2 1783 111 15 6.2
Maximum width of wing 547 28 31 5.1 487 28.9 14 5.9
Length of RP 5134  33.9 29 6.6 448.6 33 15 7.4
Length of B, 287.2 258 30 9 2505 161 15 6.4
b 260.1 38.1 29 14.6 222.6 35.3 14 15.9
Length of Igb 630 39.8 29 6.3 578.7 40.1 15 6.9
™ 185.9 23.8 28 12.8 162.8 25.8 15 15.8
Length of %b 1255 52.7 28 4.2 1130 45.6 14 4
Length of anterior fem@r 707 26.5 30 3.7 653 75 13 11.5
Length of median femfir 701 35.1 26 5 624 44.2 14 7.1
Length of posterior fem8r 746 30.2 28 4 678 38.2 14 5.6
Length of coxit& 297.7 13.1 31 4.4 287.8 11.2 16 3.9
Length of stylé 145 6.4 31 4.6 135 7.8 17 5.8
Length of paramekfe 189 10.3 30 54 1775 7.9 17 4.5
Length of lateral lob& 292.6 10.8 31 3.7 271 9.8 17 3.6
Length of genital puntp 2155 9.9 30 4.6 198 10.5 17 53

s: standard deviation; N: Number of observations; C.V. : coefficient of variatisignificant at 5%b: significant
at 1%,8: distance between the distal extremity gfRd the fork of B, 5, 1T distance between the fork 0§ BR,, 5
and that of M.
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TABLE Il

Dimensions (ilum) of females and some of their respective ratiof fitizomyia intermedi&om higher
localities of the State of Rio de Janeiro (RJ) and from lower localities of the States of Rio de Janeiro
and Séo Paulo (SP)

High altitude : RJ

Low altitude: RJ/ SP

Sizes and ratios Mean s N C. V. Mean s N C. V.
Length of hea¥l 401.8 17.7 23 4.4 381 23.8 64 6.2
Length of ey8 234 13 21 5.58 222 142 56 6.4
Width of ey& 136.8 7.7 22 5.62 126.7 8.3 55 6.6
Total length of ey 634 35.4 20 5.59 580 29.2 58 5
Length of Antennomere Rl 236.4 238 21 10.05 224.8 17.6 63 7.8
Length of mesonotufh 605 35.9 24 5.94 574 279 63 4.9
Length of Winé’ 2007 96.6 23 481 2080 112 62 54
Maximum width of wing 639 34.6 24 5.41 621 36.4 64 5.9
Length/maximum width of wirlyy 3.14 0.18 23 5.78 3.35 0.22 61 6.7
Length of wing/length of mesonotm 3.31 0.19 23 5.7 3.64 0.23 59 6.2
Length of R2 611 47.2 24 7.72 585 56.8 65 9.71
Length of R 2 751 42.4 24 5.64 723 60.2 65 8.3
Maximum width of spermatheba 17.97 1.19 17 6.63 16.8 156 61 9.34

s: standard deviation; N: number of observations; C.V. : coefficient of variatieignificant at 5%b: significant
at 1%.

TABLE IV

Dimensions (iqum) of males folLutzomyia intermedifrom higher localities of the State of Rio de Janeiro (RJ)
and from lower localities of the States of Rio de Janeiro and S&o Paulo (SP)

High altitude: RJ Low altitude: RJ/ SP

Sizes and ratios Mean S N C.V. Mean S N C. V.
Length of Antennomere I 220.7 17.9 33 8.1 235.1 20.3 79 8.6
Length of mesonotufh 511 23.3 32 4.6 494 22.1 43 4.5
Length of RP 492 54.9 33 11.2 461 37.3 39 8.1
Length of posterior femér 705 27.2 24 3.9 688 27.3 35 4
Length of coxité 291 10.4 33 3.6 283 18 46 6.4
Length of paramePfe 207.8 28.6 30 13.8 182.6 14.9 45 8.2
Length of lateral lod& 294 17.2 31 5.8 276 12.1 46 4.4
Length of genital puntb 213.2 8.1 33 3.8 206.2 12 46 5.8
Length of genital filamenfs 280.8 56 32 20 302 27.6 46 9.2

s: standard deviation; N: number of observations; C.V. : coefficient of variatieignificant at 5%b: significant
at 1%.

paring the females from high and low altitude loparison between insects from localities in the
calities, this ratio was greater in females from loweNortheast of Brazil and those of Rio de Janeiro
latitudes. This ratio was greater Drosophila and Sao Paulo would reveal significantly differ-
melanogastebred at higher temperatures, andences.
probably influences its flight capability (David et  The differences between the apparent influence
al. 1994). The results obtained from the study doff latitude on the dimensions in different altitudes
Lu. intermediaindicate a contradictory effect of (Tables VII and VIII vs. Tables V and VI) could
altitude and of latitude on this ratio, not pointingbe caused by the much higher altitude of Venda
out a definite influence of temperature for this speNova do Imigrante, compared to those of the lo-
cies. calities of Rio de Janeiro, and to the smaller differ-
Considering that there were many significanences of latitude between the localities of higher
differences in the comparisons between insectdtitude.
from Venda Nova do Imigrante and those from Although the insects collected in June probably
Viana (Tables | and 1), the effect of altitude ondeveloped at lower temperatures than those col-
structure sizes dfu. intermedisseems to be much lected in December, there was no tendency to
greater than that of the latitude. Possibly, a congreater structure sizes among the former. This could



Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 94(5), Sep./Oct. 1999

TABLE V

697

Dimensions (irum) of females and some of their respective ratio filzomyia intermedi&rom high altitude
localities of the States of Espirito Santo (Venda Nova do Imigrante) and of Rio de Janeiro (Cordeiro and

Petrdpolis)

Venda Nova do Imigrante (ES)

Cordeiro and Petropolis (RJ)

Sizes and ratios Mean s N C. V. Mean s N C. V.
Interocular distance 119.4 857 41 7.18 1119 10.8 20 9.7
Length of hea¥ 389 12.5 50 3.22 402 17.7 23 4.41
Width of head 370 14 41 3.77 385 18.3 16 4.75
Length of ey@ 221 13.6 47 6.17 234 13.05 21 5.58
Width of ey& 126.7 8.06 47 6.36 136.7 7.69 22 5.62
Length of palpomere®3 178.5 7.72 45 4.32 173.7 7.86 20 4.52
Length of palpomere 151.2 14.6 45 9.64 139.7 141 20 10.1
Total length of palpus 601 25.4 45 4.22 634 35.4 20 5.59
Length of labrurh 355 15.9 52 4.47 3378 215 24 6.36
Length of Wind’ 2170 118 47 5.44 2007 96.6 23 4.81
Length of wing/ length

of mesonoturh 3.55 0.21 45 6.02 331 0.19 23 5.7
Maximum width of wing 657 29.3 47 4.46 639 34.6 24 5.41
Length of R2 635 43.2 49 6.8 611 47.2 24 7.72
Length of @+3b 315 32.1 50 10.2 291 29.6 24 10.2
Length of %a 777 44.8 49 5.76 751 42.4 24 5.64
Length of %b 1450 46.6 50 3.21 1389 58.8 24 4.23
Length of posterior femur 829 41.6 37 5.02 800 43.6 21 5.44
Length of median femfir 784 41.1 40 5.34 746 47.2 19 6.33
Length of anterior fem@r 775 385 42 4.97 735 30.8 23 4.2
Total length of spermathe€a 57.37 6.24 49 10.9 50.84 7.95 17 15.8
Length of head of spermathéca 12.33 208 50 16.8 11.02 2.46 17 22.3
Maximum width of spermatheBa 15.7 2.05 50 13.02 1797 119 17 6.63
Max. w. spermathecal he&ad 11.57 1.67 50 14.4 12.73  1.63 17 12.8

s: standard deviation; N: number of observations; C.V.: coefficient of variatisignificant at 5%b: significant at

1%.

TABLE VI

Dimensions (irum) of males foLutzomyia intermedi&rom high altitude localities of the States of Espirito
Santo (Venda Nova do Imigrante) and of Rio de Janeiro (Cordeiro and Petropolis)

Venda Nova do Imigrante (ES)

Cordeiro and Petropolis (RJ)

Structures Mean S N C. V. Mean S N C. V.
Length of palpomeret3 140.2 7.8 29 5.6 133 8 33 6

Total length of palpus 490 19.1 29 3.9 466 30.2 33 6.5
Length of Antennomere il 250.6 12.7 23 5.1 220.7 17.9 33 8.1
Length of labrurft 234.1 9.6 30 4.1 225.2 17.9 30 7.9
Length of mesonotufn 526 21.2 29 4 510.7 23.3 32 4.6
Length of wing 1888 78.4 31 4.2 1742 77.8 33 45
Maximum width of wing 547.5 28 31 5.1 531 27 33 51
Length of P2+3b 287.2 25.8 30 9 264.6 25.2 33 9.5
Length of R 2 630.4 39.8 29 6.3 598 56.1 33 9.4
™ 185.9 23.8 28 12.8 168.6 31.3 33 18.5
Length of RP 1255 52.7 28 42 1166 56.8 32 4.9
Length of posterior femfr 746 30.2 28 4 704 27.2 24 3.8
Length of median femfir 701 35.1 26 5 662 28.5 29 4.3
Length of anterior fem@r 707 26.5 30 3.7 666 315 27 4.7
Length of coxité 297.7 13 31 4.4 291.3 10.4 33 3.6
Length of paramefe 189.1 10.3 30 5.4 207.8 28.6 30 13.8
Length of genital filamenfs 308 15.5 30 5 280.8 56 32 20

s: standard deviation; N: number of observations; C.V.: coefficient of variatisignificant at 5%b: significant at
1%; 1t distance between fork of,Rind R,,; and that of M.
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TABLE VI

Dimensions (irum) of females and some of their respective ratioffitzomyia intermedifrom Viana, a low
altitude and lower latitude locality in the State of Espirito Santo (ES), and from low altitude and higher latitude
localities in the states of Rio de Janeiro and S&o Paulo

Viana (ES) Rio de Janeiro and S&o Paulo

Structures and ratios Mean S N C.V. Mean s N C. V.
Width of hea8l 342.6 12.2 17 3.6 374.1 21.3 61 5.7
Length of ey8 2004 11 17 55 2221 142 56 6.4
Width of ey 110.6 8.8 17 79 1267 8.3 55 6.6
Length of palpomere®3 163.5 6.6 15 4 171.6 7.1 60 7.1
Length of palpomerebs 135.3 115 14 8.5 145.9 12.3 58 8.5
Total length of palpus 552 215 14 39 580 29.3 58 5
Maximum width of wing 576 29.9 13 52 620 36.4 64 5.9
Length wing/maximum width of wirly 3.53 0.201 13 5.7 3.35 0.225 61 6.7
Length of R2 547 30.4 13 55 585 58.9 65 9.7
5 278 34.2 12 12.3 317 58.6 65 18.5
Length of R 2 683 30.1 13 441 723 60.2 65 8.33
Length of anterior fem@r 692 33.8 11 49 722.5 45.5 50 6.3
Maximum width of spermathecal héadl0.49 1.8 18 175 11.87 2.13 59 17.9

s: standard deviation; N: number of observations; C.V.: coefficient of variatisignificant at 5%b: significant
at 1%;&: distance between the distal extremity gfeRd the fork of R, ».

TABLE VI

Dimensions (irum) of males fol.utzomyia intermediérom Viana, a low altitude and lower latitude locality of
the State of Espirito Santo (ES), and from low altitude and higher latitude localities in the states of
Rio de Janeiro and S&o Paulo

Viana (ES) Rio de Janeiro and S&o Paulo
Structures Mean S N C. V. Mean S N C. V.
Length of hea¥l 318.6 12.1 17 3.8 336.3 14.8 72 4.4
Length of palpomere®3 126.5 6.8 17 5.4 133.6 7.5 74 5.6
Length of mesonotuf 483 25 16 5.2 496.5 21.8 74 4.4
Width of Wind’ 487.5 28.9 14 5.9 525.5 314 74 6
Length of R2 448.6 33 15 7.4 481.5 48.3 73 10
5 222.6 35.3 14 15.9 250.4 43.6 74 17.4
Length of %a 1130 45.6 14 4 1172 74.5 59 6.4
Length of median femfir 624 44.2 14 7.1 655 29.2 64 4.5
Length of styl® 135 7.8 17 5.8 140 7.9 80 5.6
Length of lateral lob& 271 9.8 17 3.6 278 12.1 80 4.4
Length of genital punth 1984 105 17 5.3 209 12.8 80 6.1

s: standard deviation; N: number of observations; C.V.: coefficient of variatisignificant at 5%b: significant at
1%; &: distance between the distal extremity gfaRd the fork of B, .

be due to stable conditions at the breeding placésthe ratio between the body surface and the vol-
of sandflies in the locality. Although the conditionsume of mammals was lower than that foreseen by
of potential breeding places of sandflies were studhe rule. Most studies of poikilotherms revised by
ied at a Panamanian forest (Rutledge & Ellenwoodtkinson (1994) showed a relationship between
1975a,b), the relationship between thdhe rise in the breeding temperature and a reduc-
macroclimatic and microclimatic conditions oftion in size.
these habitats in other environments should be Lane (1988) revised the studies on the relation-
analysed. ship between morphometry and various environ-
Bergmann'’s rule has been considered as validental conditions in Old World sandflies. He em-
for many animals (e. g., Pantelejev 1985, Yon-Tophasized the gradients of variation in measurements
& Nix 1986), including insects (Cushman et aland counts between forms of sandflies formerly
1993, Stone 1993, Sota 1994). However, its valicconsidered distinct. Lane (1988) observed an in-
ity was refuted (Geist 1987), because the variatidiuence of the breeding temperature of pupae of
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TABLE IX

Dimensions (irum) of females and some of their respective ratio filzomyia intermedifrom Venda Nova do
Imigrante, in the State of Espirito Santo, collected in June or in December 1994

Months of collection

June December
Structures and ratios Mean S N C.V. Mean S N C. V.
Width of hea& 357.3 13.27 11 3.71 375.9 10.65 30 2.83
Total length of palpus 576.7 45.32 13 7.86 606 23.24 33 3.83
Length of win@ 2292 89.2 13 3.89 2123 91.72 34 4.32
Length wing/maximum width of wirfy 3.58 0.23 12 6.34 3.21 0.5 33 4.69
Length of spermathega 52.36 4.43 14 8.47 59.38 5.75 35 9.68

Length of individual spermathecal déict 104.3  12.13 11 11.63 82.14 16.08 27 19.57
Length common spermathecal dtict 34.2 3.9 11 11.42 43.9 8.32 24  18.95
Length of common spermathecal duct/

length of individual spermathecal déct 3.1 0.57 11 18.55 2.02 0.75 24 37.49

s: standard deviation; N: number of observations; C.V.: coefficient of variatisignificant at 1%.

Lu. longipalpison some adult dimensions and rec- The possible relationship between transmission
ommended caution in the use of quantitative chaof parasites of cutaneous leishmaniasis and alti-
acters to differentiate closely related species. Thtade may be more closely related to factors other
non-applicability of Bergmann'’s rule to sandfliesthan to the size of the insects. The temperature suit-
of theLu. intermediacomplex in the State of S&o able for the evolution dfeishmaniadn the sandflies
Paulo, in a trial of them as only one species, co(Rioux et al. 1985), the density of the insects and
roborated the distinction betweén. intermedia their interaction with reservoirs and human popu-
and Lu. neivai (Pinto, 1926) (Marcondes et al. lation are some of these factors.
1998). This study invites the conclusion that altitude
Allen’s rule, which states that appendages ateas a positive influence upon several dimensions
proportionally longer in colder areas (Lane 1988)and can affect some ratioslaf. intermedialati-
could be applicable tbu. intermediawith regard tude can influence some dimensions, and this
to legs, palpi and other appendages, and should &lgould be better studied. Comparative studies on
studied using a greater number of intact insectthe vectorial efficiency of specimens of this spe-
Gogler’'s Rule suggests that animals from warngies, bred at different temperatures, would be very
and humid areas are more heavily pigmented tharseful.
those from cool, dry areas (L_ane 1.988)., as noted REFERENCES
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