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ABSTRACT Daily emergence of adult Chironomidae in a lake and an artificial reservoir in Florida
was sampled at 24-h intervals during spring and summer 1980 and summer 1981. Changes in water
temperature during the sampling periods were recorded. Linear population trends of a species with time
were examined by multiple linear regression. Temporal relationships of emergence periodicity within
a species, between species, and between a catch of a species and daily water temperature were examined
by autocorrelation and standard correlation analyses. G/yptotendipes paripes Edwards and Chironomus
decorus Johannsen in the reservoir, and G. paripes and C. crassicaudatus Malloch in the lake, were
quantitatively important and emerged on a daily basis at 18.5 to 30.0°C water temperatures. Trends of
adult emergence of all species in relation to Julian day were inconsistent. Some significant autocorre-
lations and standard correlations existed, but all the correlation coefficient values were less than 0.66.
From the daily emergence of the species studied, it can be suggested that their oviposition in central
Florida lakes takes place almost on a daily basis at 18.0 to 30.0°C water temperatures, and several
asynchronous generations of each species develop resulting in their asynchronous emergence.

Inthe last decade, the City of Sanford in central Flor-
idahas suffered increased annoyance and economic loss
dueto the frequent massive emergences of chironomid
midgesfrom adjacent Lake Monroe and an artificial res-
ervoir.The nature of problems caused by adult midges
wereoutlined by Ali (1980). A task forcc study' indi-
catedthat Sanford suffers an annual loss of 3 to 4 million
dollarsdue to chironomid-related problems, and at least
10counties of Florida have similar midge problems.
Reportedhere are the results of a study conducted to
elucidateany specific patterns of midge emergence from
thetwo habitats near Sanford during the periods of heavy
emergence. Such basic understanding of the problem is
essentialto the formulation of control strategies.

Materials and Methods
The two sources of midges were described by Ali and

Baggs(1982). Lake Monroe, supplied and emptied by
theSt. Johns River, has a surface area of ca. 4,000 ha,
anaverage water depth of 2.5 m, and a 20-km shoreline.
Thereservoir, covering 450 ha and having a 6-km shore-
line,has an average water depth of 3 m, and is also
suppliedby the river. The City of Sanford borders the
southern5- to 6-km periphery of the lake.

Emergence of adult midges from the two habitats was
sampledwith submerged sheet metal cone emergence
!raps(Mulla et ai. 1974). Each trap was 60 cm high and
coveredca. 0.3 m2 of lake bottom area. To the conical
endof the trap we attached a I-liter Mason jar before
loweringit onto the lake bottom. The emerging adults
werecaptured in the jar.
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In each habitat, three 4-ha square plots supporting
midge larvae were marked off with buoys for sampling,
and in each plot 10 traps were randomly placed. Adults
emerging from the reservoir were sampled daily (24-h
intervals) during spring (18 March to 6 May), and sum-
mer (15 July to 31 August) 1980, and from the lake
during summer (4 June to 10 July) 1980, and spring (30
March to 18 May) 1981. All collections were made dur-
ing 8 to II a.m. The precise method of collecting the
adults was previously described (Ali and Mulla 1979).
Throughout the sampling periods, the surface and bot-
tom water temperatures in each habitat were measured
at one location by a remote recording thermograph (Model
T603, Weather Measure Corp., Sacramento, Calif.).
Adult collections were brought to the laboratory for
identification and counting.

Linear population trends with time were examined by
using multiple linear regression by first fitting water
temperature and the Julian day. The slope associated
with Julian day was then tested for significance at the
95% confidence level by using a t test. Temporal rela-
tionships between catches from 1 to 30 days apart were
tested by autocorrelation analysis (Box and Jenkins 1976).
To determine the degree to which water temperature
affects daily emergence, the correlation coefficient be-
tween emergence and water temperature was calculated,
Likewise, the correlation coefficient between species at
a site was calculated to detect any trends among emer-
gence patterns, All correlation and autocorrelation coef-
ficients were tested for significant differences from zero
at the 95% confidence level, using a t test.

Results and Discussion
Among more than 20 species of midges taken from

each habitat, only Glyptotendipes paripes Edwards and
Chironomus decorus Johannsen in the reservoir, and G.
paripes and Chironomus crassicaudatus Malloch in the
lake, were quantitatively important. These three species
pose pest problems in the Sanford area (Ali and Baggs
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Table 1. Summary or the trap catches" ror the predominant chironomid species and water temperature in two habitats near Sanford,
Fla. (1980-1981)

Glyporolendipes paripes Chironomus cras.'licaudalus Chironomus decorus Temp (DC)
Site Sample

x' SD x' SD x' SD x' SD

Artificial Reservoir Spring 8.8 7.] 3.2 2.1 23.6 1.8 48
Summer 6.6 5.0 2.3 1.5 27.7 1.1 48

Lake Monroe Spring 1.0 1.1 1.0 1.1 21.3 1.6 SO
Summer 0.6 0.8 0.6 0.7 27.7 1.1 37

"In every case. the distribution of trap catches tended to be skewed to the right (i.e., nonnonnal).
"Overall mean number per trap (covering 0.3 m' of lake bottom) per day.
'Overall daily mean water temperature.
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FIG. 1. Adult emergence trends of G. paripes. C. crassicaudatus, and C. decorus from Lake Monroe and an artificial
reservoir, Sanford, Fla. (1980-1981).

1982). A summary of the trap catches of the predomi-
nant species in the two habitats is given in Table I.

The daily catches of adult G. paripes and C. decorus
in the reservoir during spring and summer 1980 and the

changes in water temperature are shown in Fig. 1. It is
evident that the water temperatures during the two sam-
pling periods were sufficiently high (20.6 to 29.4°C)
for G. paripes and C. decorus to emerge daily. The daily
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numbersof C. decorus during March through May and
Julythrough August fluctuated from 0.5 to 10.1 and 0.1
to6.4 adults per trap night, respectively; adult G. par-
ipes during the same time periods fluctuated from 0.2
to32.1 and 0.4 to 19.2 per trap night. There was no
significant increasing or decreasing emergence trend of
either species with time in the reservoir. Chironomus
deeoTus exhibited significant autocorrelations at 1, II,
and20 days apart in spring and 1 day apart in summer.
Significant autocorrelations were observed for G. par-
ipes catches I day apart in the spring sample and 1, 3,
and4 days apart in the summer sample. The only sig-
nificantcorrelation between emergence and water tem-
peraturewas observed in the summer for C. decorus (r
= -0.57). No significant correlations were observed
betweencatches of the two species.

G. paripes and C. crassicaudatus emerged on a daily
basisfrom Lake Monroe when the water temperatures
rangedfrom 18.5 to 30. DoC. Daily mean numbers of
theformer species in summer (June through July) col-
lectionsfluctuated from 0.03 to 3.6, and in spring (March
throughMay) from 0.08 to 3.7 adults per trap night; C.
crassicaudatus fluctuated from 0.06 to 3.5 per trap night
insumrner and 0.08 to 4.9 per trap night in spring (Fig.
I). No significant trend in emergence of either species
withtime was noted except for G. paripes, showing a
decreasingtrend in the spring sample. Significant au-
tocorrelationonly in spring collections was observed in
G. paripes 1 day apart, and C. crassicaudatus catches
1,3, and 6 days apart. No significant correlations with
temperature were observed for either species. Glypto-
tendipesparipes catches were significantly correlated (r
= 0.66) with C. crassicaudatus catches in the spring
sample.

The daily fluctuations of G. paripes and C. crassi-
caudatus apparently indicate a certain emergence rhythm
withsome day interval between peaks of emergence
(Fig.1), but the statistical analysis of the data revealed
noconsistent emergence trends related with Julian day
or between days. The only consistent autocorrelation
observedbetween catches was in catches 1 day apart.
Therewere other significant autocorrelations, but in every
case,the correlation coefficient value was < 0.66. Sim-
ilarly,no strong and consistent correlations of catches
ofa species with temperature, or between species in a
habitatwere observed. This study indicates that the best
theoreticalmodel for the adult emergence dynamics over
a short time for the species studied is a mean with a
randomvariation. The catch distributions tended to be
skewedto the right in every case and could be reason-

ably described by using the log-normal distribution.
There are no previously available quantitative data on

the daily emergence of chironomids from subtropical
regions to compare the results of the present study, al-
though a number of studies on temporal variations in
the seasonal emergence of Chironomidae of temperate
and arctic regions have been reported (e.g., Butler 1980,
Mundie 1957, Danks and Oliver 1972, and others). Also,
most of the species involved in these studies have much
longer life cycles (severa] months) compared with the
species studied presently; G. paripes and C. crassicau-
datus in subtropical Florida complete their life cycles
within 15 to 19 days at 27.0 to 31.0°C (Cowell and
Vodopich ]981).

The daily emergence phenomenon of G. paripes, C.
crassicaudatus, and C. decorus at water temperature
ranges of 18.5 to 30.0°C suggests that oviposition of
these species takes place on a daily basis at least during
the spring, summer, and autumn seasons when the water
temperatures in lakes of centra] Florida remain above
18.0°C. During this period, several asynchronous gen-
erations of each species develop and result in their asyn-
chronous emergence.
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