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ABSTRACT 

Aedes triseriatus(Say), the common treehole mosquito, 

utilized all tree heights between ground level and 3.7 

meters for oviposition, from June-August, 1985. Percentage 

of eggs decreased with increasing oviposition heights, 

however, greater preferences were found for ground level to 

1.2 meters. More eggs were deposited at all heights in June 

than in July and August, although mean percentage of eggs 

for June, July and August did not differ. Heights exceeding 

1.2 meters yielded fewer eggs for the summer and more eggs 

were deposited between July and August. 

Larval survivorship depended upon treehole fluid 

concentration and density of larvae/concentration. 

Survivorship was greater at low density and denser detritus 

concentration. Greater number of male adults emerged from 

surviving larval populations, however, the ratio of 

male/female was not dependent on the concentration or larval 

density. Biting occurred during the day with early morning 

and late afternoon peaks and continued into a crepuscular 

peak. 
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CHAPTER I 

INTRODUCTION AND LITERATURE REVIEW 

Aedes triseriatus(Say), the treehole mosquito, is 

medically important as the vector of La Crosse virus, a 

member of the California Encephalitis group of viruses that 

has been found to cause morbidity and occasional mortality 

in individuals up to 18 years of age (Thompson and Inhorn, 

1967; Thompson et al., 1972 ; Watts et al., 1972). 

Aedes triseriatus occurs in most of the eastern half of 

the U.S. and southern Canada (Carpenter and LaCasse, 1955; 

Zavortnik, 1972 ). Jenkins and Carpenter (1946) and McGregor 

and Eads (1943) reported that this species ranges as far 

south as the southern borders of Texas. 

Eggs of Ae. triseriatus are deposited near the edge of 

treeholes or adhere to the walls of containers (Kappus and 

Venard, 1967; Shroyer and Craig, 1981). Eggs are the 

overwintering stage (Baker, 1935; Shroyer and Craig, 1980) 

and larvae hatch when eggs are flooded. Installment hatching 

observed in aedine mosquito eggs (Horsfall, 1956) probably 

occur due to decreased levels of dissolved oxygen (Gjullin 

et al,, 1941; Judson, 1960). Larvae feed on detritus and 

microbes (Jenkins and Carpenter,1946; Fish and Carpenter, 

1982). Summer larval diapause occurs in strains from 

southern U.S.(Love and Whelchel, 1955; Wright and Venard, 

1971; Holzapfel and Bradshaw, 1981; Sims, 1982). 



Adult mosquito distribution influences epidemiological 

pattern of diseases (Beier et al., 1982). Studies of 

vertical distribution have shown that the behavior and 

preferences of individual species dictate specific vertical 

activity levels under natural conditions (Sinsko and 

Grimstad, 1977). Ground level preferences for oviposition 

were observed by Loor and DeFoliart (1970), Scholl and 

DeFoliart (1977), Sinsko and Grimstad (1977) and Clark and 

Craig (1985). They observed that Ae. triseriatus also 

oviposits at levels above ground. 

The dispersal activity of this species is critical in 

agricultural (Nasci, 1982) and urban areas (Craig, 1983). 

Garry and DeFoliart (1975), Scholl et al. (1979) and 

DeFoliart and Lisitza (1980) suggested that the dispersal of 

gravid females through open areas was evident by the 

presence of A£, triseriatus larvae in tires. Furthermore, 

dense vegetation in fence rows (Nasci, 1982) probably 

provides a vegetation bridge facilitating flight between 

wooded areas. Crepuscular biting activity was recorded for 

Ae. triseriatus (Loor and DeFoliart, 1970; Scholl et al., 

1979). 

The number of generations per year of this species has a 

great influence on the epidemiological pattern of disease as 

well as dictating control efforts, Scholl and DeFoliart 

(1977, 1978), assumed that Aje, triseriatus underwent several 

generations in the upper northeastern United States. They 



reported that the sex ratio of the emerging adults strongly 

favored males during the early part of the season. Seasonal 

variation in sex ratio was observed by Shroyer and Craig 

(1981) in this species. This was assumed to be due to sexual 

differences in hatching behavior with males emerging earlier 

in spring. 

Detritus quantity of treeholes may be important for 

mosquito larval survivorship and developmental rates 

(Carpenter, 1983). Livdahl (1982) and Fish and Carpenter 

(1982) reported survivorship decreased sharply as density 

increased while detritus levels were held constant. Ward and 

Cummins (1979) determined growth rates of larval chironomids 

by using microbial densities on different food sources as a 

measure of detrital quality. Quality was positively related 

to larval growth rates. Carpenter (1983) observed that 

similar effects of detrital quality may occur in treehole 

ecosystems. Eisenberg (1966), Neill (1974) and Wise (1974) 

have applied density manipulation methods to natural 

populations in field conditions. Livdahl (1982) used similar 

methods to demonstrate competition in cohorts of first 

instar _Ae. triseriatus larvae. 

This species has been implicated as the vector of dog 

heartworm (Phillips et al., 1939; Roger and Newson, 1979), 

eastern encephalitis (Davis, 1940) and bird malaria 

(Zavortnik, 1972). Yellow fever has been experimentally 

transmitted by A£. triseriatus (Bennet et al., 1939), 



Thompson (1979) reported that infection of colonized female 

Ae. triseriatus by La Crosse(LAC) virus occurred more 

frequently when females were inseminated by infected males 

after the females engorged blood than when mating occurred 

before engorgement. Salivary transmission of LAC virus to 

mice was more frequent in females venereally infected after 

engorgement on a normal mouse than in females mated before 

engorgement. 

Beaty and Thompson (1976) detected high levels of 

flourescent antibodies for La Crosse virus in the alimentary 

tract of larvae, followed by the malphigian tubules, muscle 

and other tissues. No specific organ or germ layer derived 

tissues appeared to be the sole source of viral replication. 

Most tissues and organs of A£. triseriatus were capable of 

maintaining LAC virus. 

Clark et al. (1982) isolated LAC virus from reared adult 

Ae. triseriatus mosquitoes that were collected as eggs from 

ovitraps. La Crosse encephalitis is endemic in the 

midwestern U.S. and although relatively few cases are 

reported each year, there is growing awareness that this and 

other viral encephalitis diseases, are under-reported 

(Munsterman et al., 1982). Freier and Grimstad (1983) 

reported that this species could be a secondary transmitter 

of dengue virus in the Gulf Coast states. They demonstrated 

that the ratios of infection by dengue type 1 virus in Ae, 

triseriatus were similar to those observed in Ae. aegypti. 



Variations in susceptibility was observed among three 

populations of this species of mosquito, with the Kerrville 

(Texas) population being the most susceptible. 

Public health workers in Ohio and Wisconsin (Watts et 

al., 1974; Berry, 1982; Parry, 1983) have found an 

association between discarded tires and human cases of La 

Crosse encephalitis. Haramis (1984) reported that Ae. 

triseriatus breeding in tires and treeholes presented 

different patterns of peak pupation, seasonal density and 

sex ratio. Haramis (1984) further observed a peak pupation 

of 2-3 weeks earlier in discarded tires than in treeholes, 

A decline in body size of adults from shaded tires was seen 

towards the end of the summer, probably owing to depletion 

of nutrients and increased intraspecific larval completion. 

Berry (1983) reported that the rate of colonization differed 

greatly between species and was also influenced by exposure 

to the sun and the amount of leaf litter present in the 

tire. A£. triseriatus was slower to colonize and occurred in 

smaller numbers than other species. Berry and Craig (1984) 

found that Ae. triseriatus was common in the shade and Ae, 

atropalpus was successful in the open. The presence of leaf 

litter did not affect oviposition choice by either species. 

Some larval control was achieved by filling basal 

treeholes (Garry and DeFoliart, 1975 ; Durso and Craig, 

1981), Microbial insecticide. Bacillus thuringiensis var, 

isrealensis (BTi) was approximately four times more 



effective in distilled water and water in exposed tires than 

it was in beech treehole water, oak treehole water and 

shaded tire water. Under field conditions BTi lost most of 

its larvicidal activity in treeholes and tires within 3-5 

days (DeMaio et al., 1981). Small scale field trials with 

BTi in a tire reduced Ae. triseriatus populations by 98%. 

However, ovitraps treated with Abate 5G and Dursban IG at a 

rate of 1125 ppm did not appear to repel ovipositing 

mosquitoes. Ovitraps treated with Dursban 2E were repellent 

to ovipositing A£. triseriatus (Mather and DeFoliart, 1983). 

Most research has dealt with the A£. triseriatus life 

cycle in relation to disease transmission in the Midwestern 

states (Craig,1983). Investigations into habitat selection, 

general biology and ecology of _Ae. triseriatus in the Texas 

Gulf Coast are limited. Thus, studies were conducted to 

determine the following: 

1. Ovipositional height preferences for A^. triseriatus 

in the flood plains of Fort Bend county,Texas. 

2. Larval survivorship 

3. Sex ratio of the emerging adults. 

4. Temporal biting cycle. 



CHAPTER II 

METHODS AND MATERIALS 

The study area was located in the flood plains of the 

Brazos River in Fort Bend County, Texas. The area selected 

was an isolated wooded section, primarily consisting of 

cedar elm (Ulmus crassifolia), hackberry (Celtis laevigata), 

white ash (Fraxinus americana) and slippery elm (Ulmus 

rubra). Less abundant trees consisted of soap berry 

(Sapindus saponaria), bumelia (Bumelia lanuginosa), osage 

orange (Madura pomifera), and live oak (Quercus 

virginiana). The total density of trees in the area was 800 

trees/ha, with a basal area of 20m2/ha. Tree heights were 

approximately ll-14m. The subcanopy species density was 

equivalent to 1300 stems/ha. with the sapling tree species 

heights reaching 3-8m. Total shrub density was equivalent to 

20/ha. 

An overall survey of the mosquito fauna in the 

surrounding area (approximately 340 ha.) was carried out 

during the summer of 1984 which led to the choice of 

oviposition sites and biting preference studies. The 

ovipositional preference experiment for A£. triseriatus was 

conducted in the previously described area. The biting cycle 

of the species was studied in an adjoining wooded area 

comprised of similar vegetation to avoid any depletion 

effect on the ovipositing population. 
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Ovipositional Height Preferences 

Thirty trees were selcted at random for ovitraps (400ml 

plastic, black tumblers). Traps were wired to the trees at 

ground level (Om), and heights of 0.6m, 1.2m, 1.8m, 2.7m, 

and 3.7m. Wooden tongue depressors were used as oviposition 

substrates. Treehole fluid was collected by a hand held 

water pump and large food baster. Rain water was added to 

treehole fluid to increase the volume necessary for all 

ovitraps which received 300ml mixture of treehole fluid and 

rain water. Ovitraps were monitored weekly from June to 

August 1985. Tongue depressors with eggs were removed and 

replaced by new ones. Eggs on each substrate were counted 

and identified with a stereoscopic microscope. Egg 

identification was made using the key to aedine mosquito 

eggs (Horsfall and Craig, 1956) and further confirmed by 

rearing larvae and adults, based on the criteria of Grimstad 

et al. (1974) . 

The number of eggs were transformed to arcsin percentage 

because of numerous zero values. Distribution of eggs 

deposited at different heights was statistically analyzed 

using a split plot analysis with trees (blocks), heights 

(treatments) as main plot and month (time) as subplot, to 

test treatment, time and treatment versus time interaction, 

A protected LSD mean separation test was used to separate 

means (Steel and Torrie, 1980). Temperature and pH of the 

fluid were recorded throughout the experiment. Because high 



temperature and a decrease in rainfall caused most of the 

treeholes to dry up, the ovitraps had to be replenished with 

water as soon as the water level began to drop. 

Larval Survivorship 

The majority of the treeholes in the area were tagged 

and the water chemically analyzed. The pH of aspirated 

treehole water ranged between 5.5 and 7.0. After removing 

all larvae, the fluid of all treeholes was pooled. This 

pooled water was mixed thoroughly to provide a uniform level 

of concentration. Three hundred milliliters of this 

uniformly concentrated fluid was used as a control detritus 

concentration. Another concentration (dilute detritus 

concentration) was prepared by mixing half normal strength 

concentration and half rain water, (each jar received 150 ml 

treehole fluid and 150 ml of rain water). A third 

concentration was prepared by repeated filtration of the 

fluid through bolting cloth. Six hundred milliliters of the 

original fluid was run through the bolting cloth, and the 

sediment was collected in a beaker. By multiple filtration, 

the detritus and fluid were concentrated to a volume of 

300ml (dense detritus concentration). The manipulation of 

concentration was intended to increase or decrease the food 

levels (the suspended detritus). Each level of fluid 

concentrate was replicated 6 times. All replicates were set 
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in 600 ml plastic mosquito rearing jars fitted with 

emergence funnels. 

Ten, 20 and 40 first instar larvae were placed in each 

concentration, to measure responses to population density, 

and replicated 6 times in each concentration. All larvae 

were obtained within 24 hours by flooding eggs on wooden 

tongue depressors. These eggs were collected from wooded 

areas near Alvin, Texas, about 20 miles from the 

experimental area. The experiment was monitored daily for 

instar change and mortality. Mortality counts were made 

until all larvae changed to fourth instars. Census counts 

were made by gently pouring out contents of each jar into a 

shallow enamel pan to enhance viewing. All replicates were 

maintained in an outdoor insectary within the same wooded 

area. Methods described by Livdahl (1982) have been followed 

for analyzing larval survivorship. A completely randomized 

design with a factorial arrangement of 2 factors at 3 

levels of each factor was used for the experiment (Steel and 

Torrie, 1980). The 2 factors were detritus concentration 

and larval density with 3 levels of concentration and 3 

levels of density. 

Sex Ratio 

The number of adult males and females emerging from the 

surviving pupae in the larval survivorship experiment were 

recorded and analyzed, A sex ratio of more males than 
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females was considered distorted based on the criteria of 

Sinsko and Craig (1981). Chi-square analysis was made to 

test the ratio of males and females. 

Temporal Biting Cycle 

Biting cycle of the species was recorded in two similar 

wooded areas. The procedure consisted of a human bait 

sitting motionless with exposed arms, in a randomly selected 

area. A collector, using a clear vial, collected all species 

of biting mosquitoes soon after the mosquito started to 

probe. The vials were labelled by time and area, and the 

different species were identified in the field laboratory. 

This procedure was followed for a 24 hour period. The biting 

cycle was documented in the month of June, July and the 

first week of August. Species determination was made 

following Darsie and Ward (1981). 

For statistical analysis, the 24 hour time period was 

divided into eight 3 hour periods. Using the 8 periods as 

treatments, a chi-square analysis was used to test 

significance of each week. For each week of sampling, a 2x7 

contingency table was constructed with columns as treatment 

(time period) and rows as number of A^. triseriatus or other 

mosquitoes. Chi-square test for the 2x7 contingency table is 

the analog of the F-test with continuous data: it tests the 

null hypothesis that there are no differences in the true 

proportion under the different treatments. All possible 
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pairwise comparisons were made between treatments (P= 0.05) 

with a correction (Yates correction) for a 2x2 contingency 

table (Cochran and Cox,1957). Pairwise comparisons were not 

performed for nonsignificant 2x7 tables. 



CHAPTER III 

RESULTS 

Ovipositional Preferences 

Mean percentage of eggs deposited decreased with 

increasing ovipositional heights (Table 1, Fig.l). Greater 

preferences for oviposition were found for ground level (Om) 

to 1.2 m (x =0.17%) than for heights exceeding 1.8m {x 

=0.08%). Fewer eggs were deposited at heights exceeding 

1.2m. No difference was recorded in the mean percentage of 

eggs in June, July and August, however, the vertical 

stratification of eggs varied during the time period. Fewer 

eggs were deposited during June than during July and August 

at heights exceeding 1.8m. In contrast, more eggs were 

deposited between ground level and 1.2m during June and July 

than during August (Fig.l). 

Larval Survivorship 

Survivorship depended upon treehole fluid concentrations 

and larval densities; however, there was no interaction 

between levels of concentration and densities (Table 2), 

Survivorship was greater (If =54.40%) at density of 10 

larvae/concentration, than at densities of 20 and 40 

larvae/concentration ()f=42.99%). In addition, survivorship 

was less in the dilute fluid concentration (•x = 27,22%), than 

in control and dense concentration treatments (Y=56.60%). 

13 
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Table 1. Total number of eggs of Aedes triseriatus 
recorded at 6 tree heights per week between 
June 6 and August 26, 1985, Fort Bend Co. 
Texas. 

Heights(m) 

Weeks 0.0 0.6 1.2 1.8 2.7 3.7 Total 

1 1837 1753 1612 298 900 498 6898 

2 1350 1625 1795 657 655 212 6294 

3 1324 1741 1389 731 1208 1092 7485 

4 1183 1024 599 724 322 428 4280 

5 2450 1857 1403 1335 1099 862 9006 

6 1986 1570 939 759 496 570 6320 

7 1034 808 516 664 515 251 3788 

8 424 265 522 230 664 583 2688 

9 338 316 197 384 200 312 1747 

10 304 188 184 84 199 157 1116 

Total 12230 11147 9156 5866 6258 4965 49622 

%* 23 21 17.2 11 12 10 

* Percentage based on eggs collected at each height vs 
total of all heights per week. 
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H E I G H T S (m) 
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Fig. 1. Vertical distribution of eggs of Aedes 
triseriatus, June-August, 1985, Fort Bend Co., 
Texas. Means within a height followed by the 
same letter are not significantly different 
(Protected LSD) (P>0.05). 



Table 2. Effect of fluid concentration levels on 
Aedes triseriatus larval survivorship in 
response to densities. Fort Bend Co., Texas 

16 

DENSITY 
(larvae/ 
cone.) 

CONCENTRATION LEVELS 

Dilute Dense Control MEANS 

10 30.00 70.00 63.33 54.44 a 

20 19.16 62.50 49.16 43.61 b 

40 32.50 43.33 51.25 42.36 b 

MEANS 27.22 a 58.61 b 54.58 b 

Marginal means followed by the same letters are not 
significantly different (Protected LSD) (P>0.05). 
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Sex Ratio 

Control and dilute detritus concentrations yielded a 

distorted sex ratio of more males than females at a density 

of 40 larvae/concentration. In contrast, dense detritus 

concentrations did not yield a distorted sex ratio at 40 

larvae/concentration (Table 3). 

The overall sex ratio was distorted in favor of males 

(X2= 23.37) (Table 3). Levels of detritus concentration and 

larval densities acted independently. 

Temporal Biting Cycle 

Biting recorded over a 24 hour period from June 15-

August 15, 1985, indicated that A£. triseriatus was active 

throughout the day in addition to a crepuscular period 

(Fig.2). Early morning biting was recorded between 6 and 7 

AM. The daytime biting peak occurred between 9 AM and 12 PM 

and frequently continued to 2 PM. Between 3 and 6 PM in the 

afternoon, biting was less frequent. A crepuscular biting 

peak was recorded between 6:30 and 8:30 PM. Between 3 and 6 

AM in the morning no biting was recorded. 

Analyses indicated that the proportions of biting Ae, 

triseriatus at 6 and 9 AM, 9 AM and 12 PM (noon), 12 and 3 

PM and 6 and 9 PM for weeks 1, 2, 4, 5, 6 and 7 were 

significantly different (X2<0.05, df=l), (Table 4). 
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Table 3. Sex distribution of Aedes triseriatus 
adults in response to fluid concentrations and 
larval densities. Fort Bend Co., Texas. 

FLUID 
CONC. DENSITY 
(levels) (larvae/cone.)+ 

no.++ 
MALE FEMALE CHI-SQUARE 

Dilute 

Dense 

Control 

10 

20 

40 

10 

20 

40 

10 

20 

40 

13 

15 

56 

29 

47 

50 

16 

31 

80 

5 

10 

22 

10 

28 

54 

22 

27 

43 

3.60 

1.00 

14 .82 

9.27 

4 .81 

0 .15 

0 .95 

0 .28 

11 .13 

ns 

ns 

• 

• 

• 

ns 

ns 

ns 

* 

Total 335 221 23.37 * 

Chi-square values followed by an asterik (*) are 
significant (P< 0.05, df=l). 

++ No. of adults emerging from surviving pupae. 

+ 6 reps./density/cone. 
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Fig. 2. Temporal occurrence of biting Aedes 
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Table 4. Proportions of biting Aedes triseriatus at 
different time periods, June-August, 1985, Fort 
Bend Co., Texas. 

TIME JUN15-22 

WEEKS 

JUN23-30 JULl-7 JUL8-15 

6-9PM 0.42ac 

9PM-12AM 0.28ac 

12-3AM 

3 -6AM 

6 -9AM 

12-3PM 

3 -6PM 

0.15ac 

O.OOac 

0.33ac 

9AM-12PM 1.00a 

0.36bc 

0.25ac 

0 . 6 8 a 

0 . 1 7 b 

0 . 3 3 b 

0 . 0 0 b 

0 . 6 0 a 

0 . 6 6 a 

0 . 7 1 a 

0 . 3 3 b 

0 . 4 2 a 

0 . 0 0 a 

0 . 0 0 a 

0 . 0 0 a 

0 . 2 9 a 

0 . 1 4 a 

0 . 4 2 a 

0 . 1 7 a 

0 . 4 8 a 

0 . 0 7 b 

O.OObc 

0 . 3 3 a b c 

0 . 7 1 a 

0 . 7 6 a 

0 . 6 6 a c 

0 . 2 0 b 

Proportions within a column followed by same lower case 
letters are not significantly different (x2>0.05, df=l). 
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Table 4. (Continued) July-August, 1985. 

WEEKS 

TIME 

6 -9PM 

9PM-12AM 

12-3AM 

3 -6AM 

6 -9AM 

9AM-12PM 

12-3PM 

3 -6PM 

JUL16-22 

0.32b 

0.3 3b 

0.00b 

0.00b 

0.68a 

0.9 0a 

0.41b 

0.17b 

JUL23-31 

0.72a 

0.09b 

0.08bc 

O.OObc 

O.OObc 

0.42ac 

0.14bc 

O.OObc 

AUGl-7 

0.60a 

0.00a 

0.00a 

0.00a 

0.70a 

0.00a 

0.81a 

1.00a 

AUG8-15 

0.66a 

0.33a 

0.00a 

0.00a 

0.33a 

1.00a 

0.37a 

0.00a 

Proportions within a column followed by same lower case 
letters are not significantly different (x2>0.05, df=l) 



CHAPTER IV 

DISCUSSION AND CONCLUSIONS 

Ovipositional Preferences 

Aedes triseriatus utilized tree heights from ground 

level to 3.6 meters for oviposition. Results indicate that 

ground level, 0.6m, and 1.2m were preferred for oviposition 

This degree of ground level preference agrees with the work 

of Sinsko and Grimstad (1977) and Scholl and DeFoliart 

(1977). Other researchers in the Midwest (Loor and 

DeFoliart, 1970) reported that _Ae. triseriatus deposited 

approximately 76-96% eggs at ground level. Results of this 

study revealed that the heights between ground level and 

1.2m cumulatively yielded more than 50% of the eggs. Scholl 

and DeFoliart (1977) and Loor and DeFoliart (1970) reported 

11% eggs were deposited at 3 meters. In this study, 10% of 

the eggs were deposited at 3.7m, 

An overflow of A£, triseriatus eggs to upper tree 

heights towards the middle and later part of summer was 

reported by Sinsko and Grimstad (1977). A similar trend was 

observed in the present study (Fig. 1). Greater numbers of 

eggs were recorded at 2.7m and 3.7m between the second week 

of July and second week of August. A seasonal peak of Ae, 

triseriatus eggs occurred in Midwestern and Eastern states 

in late July or early August (Scholl and DeFoliart, 1978; 

Clark and Craig, 1985). 

22 
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In the Texas Gulf Coast rainfall and warming 

temperatures induced an early hatching of eggs in early 

spring. Thus, peak oviposition probably occurred before 

June. 

Larval Survivorship 

Enhanced larval survivorship in response to dense 

detritus concentration and low larval density was observed 

by Fish and Carpenter (1982) and Livdahl (1982). Livdahl 

(1982) reported that intraspecific competition between 

cohorts of A^. triseriatus larvae was an agent in population 

control. In the present study, dense detritus concentration 

and low larval density enhanced survivorship, indicating 

competition for food within the population. Manipulation of 

detritus level was intended to change the food level, thus, 

dilute detritus medium caused higher larval mortality. 

Livdahl (1984) compared the survivorship and development 

rates of two strains of Ae. triseriatus larvae. The northern 

strain showed higher survivorship in the absence of 

predatory Toxorhynchites sp. larvae. In contrast, southern 

strain (North Carolina) was less successful. Toxorhynchites 

sp. in the Texas Gulf Coast is probably a limiting factor 

for Ae. triseriatus larvae other than intraspecific 

competition. 
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Sex Ratio 

A distorted sex ratio of the adults emerging from the 

surviving pupae in response to dense detritus concentration 

and low larval density was recorded for this species 

(Table 3). The high larval density did not produce a 

distorted sex ratio at dense detritus concentration. Control 

and dilute concentrations showed a distorted sex ratio at 40 

larvae /concentration. Further experiments are necessary to 

establish the influence of larval density and detritus 

concentration, or other factors on the sex ratio. Shroyer 

and Craig (1981) reported seasonally variable sex ratios in 

natural populations of A£. triseriatus. Scholl and DeFoliart 

(1978) also noted distorted sex ratios, however, they 

reported that the primary hatch of adults was not distorted. 

They assumed that the phenomenon was due to differential 

mortality of male and female embryos during overwintering 

periods. A distorted sex ratio in favor of males was 

observed in natural treehole populations, in this study. 

Temporal Biting Cycle 

The crepuscular biting cycle recorded in this study did 

not correspond to the reports of Loor and DeFoliart (1970). 

They reported that Ae. triseriatus did not bite after 8 PM, 

however, their report of the early morning biting of the 

species agrees with this study. The crepuscular biting of 

Ae. triseriatus was found to be consistent over 6 weeks of 
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the study between June and August, 1985. Scholl et al.(1979) 

reported biting activity of this species from sunrise to 

sunset. This observation was also in agreement with their 

study. 
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