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Hsieh and Steelman (1974) tested the toxicological response
of 12 mosquito species to five compounds which inhibited insect
development. They reported that methoprene caused the following
morphogenetic effects: (1) fully formed dead adults with hard
darkened cuticles; (2) dead larval-pupal and pupal-adult intermediates
and (3) abnormal adults. Considéring all gpecies of mosquitoes tested,
methoprene killed 74% as pupae, 19% as larvae, 2% as intermediates
and 2% as abnormal adults. Aedes sollicitans (Walker), L. tarsalis,
Psorophora ferox (Humboldt) and P. varipes (Coquillett) were the most
susceptible of the species tested to methoprene while A. aegypti was
the least susceptible of the species tested. No generalizations
concerning comparative susceptibility of gemera could be made based
on ;his study,

Dunn et al. (l974) tested three different formulations of

methoprene against fourth instar larvae of Anopheles freeborni Aitken and

L. tarsalis in California rice fields., On the fifst day after treatment
with 112 gm/ha An. freeborni was significantly reduced (100% mortality)
by the microencapsulated slow release formulation and a charcoal formu-
lation. They reported that diapause in female An. freeborni adults
treated with methoprene could be terminated by both contact and

ingestion exposure.
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Extensive aerial application of methoprene (slow release

formulation) resulted in complete control of A, nigromaculis larvae

in irrigated pastures and alfalfa fields (Lewallen and Ramke, 1974).

Schaefer et al. (1974b) demonstrated the operational

feasibility of methoprene for the contrel of A. nigromaculis and A.
melanimon larvae in irrigated pastures at rates of 224 and 28 gm/ha.
No methoprene was detected on pasture grass 9 days after treatment.

Mulla and Darsazeh (1975a) evaluated the effectiveness of
methoprene against P. columbiae in irrigated pastures in the desert
regién pf southern California. 1In two tests, methoprene at 28 gm/ha
caused 1007 emergénce inhibition. The bulk of the mortality occurred
during the pupal stage.- Ambient temperature during the tests reached
43°C which indicated that methoprene was capable of controlling
mosquitoes in exceedingly warm climates.

In a second study Mulla and Darwazeh (1975b) tested the
efficacy and longevity of methoprene against C., tarsalis and Culiseta
inornata (Williston) in the laboratory and under field conditions.
Their results indicated that methoprene was short-lived under high
temperatures, however, one formulation gave lOb% inhibition of emergence
of both species eight days after treatment.

Rathburn and Boike (1975) reported that when A. taeniorhynchus

and Culex nigripalpus Theobald larvae were continuously exposed to

methoprene, A. taeniorhynchus was considerably more susceptible than
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C., nigripalpus. In small field plot tests, methoprene caused 1007

inhibition of emergence to A. taeniorhynchus at 22 gm/ha,

Steelman et al, (1975) obtained 100% of P, columbiae with
methoprene in rice fields at 28 gm/ha. They reported that when
1ar§ae were treated as late third or early fourth instars faster
kill was obtained than when larvae were treated as [irst, second-
or early third instars.

Reports of mosquito species susceptibility to insect growth
regulators vary greatly. Differences may be attributed to testing
procedures, different strains of mosquitoes, larval instars, larval
ages, rearing temperatures, water types, food, light and formulations

used (Rathburn and Boike, 1975),

Methoprene
Methoprene (isopropyl (2E, 4E)~ll-methoxy-3,7,1l-trimethyl-

2,4-dodecadienoate) insect growfh regulator was developed by the
Zoecon Corporation of Palo Alto, California. The chemical has also
been known as AltosidR, ZR=515 aﬁd Ent. No. 70460,

Methoprene is available as technical material, SR-10, SR-10V,
and granular formulations. The SR-10 formulation is a liquid suspension
of polymer methoprene particles with an average diameter of one micron.
The technical material is encapsulated in an amide polymeric matrix and
the formulation is 107 AI by weight of 102.76 gm/L E.C. The slow

release formulation was developed specifically for mosquito control.



Chemical and Physical Properties
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Isopropyl (2E, 4E)-1ll-methoxy=-3,7,11-trimethyl-2,4-

dodecadienoate
Empirical Formula:
Molecular Weight:
Physical State:
Specific Gravity:

Solubility:

Vapor Pressure:

Toxicology

Acute Oral L050

Skin and Eye Irri-
tation

Acute Dermal LDSO:

Acute Aerosol Inha-
lation LCSO .

90-Day Subacute Oral:

Teratogenicity:

Acute Fish Toxicity:

€19%340,
310
Amber liquid (technical material)

0.9261 g/m at 20°C

Soluble in organic solvents
Water solubility: 1.39 ppm

2.37 x 1072 mmHg at 25°C
1.60 x 10°% wmHg at 40°C

Rat (male & female) - Greater
than 34,6000 mg/kg
Dog - Greater than 5,000 mg/kg

Rabbit - Non-irritating

Rabbit - Greater than 3,500 mg/kg

Rat - Greater than 210 mg/liter

Rat and Dog - No effect at 550 ppm

Rat - No teratogenic effects at
1000 mg/kg

Static studies - TLSO
Blue gill
Trout
Channel catfish

- 4.62 ppm
- 3.30 ppm
- 100.00 ppm



13

Insects On Which Activity Has Been Obtained

Almond moth

(Cadra cautella)
Cattle lousge

(Bovicola bovis)
Ciparette beetle

(Lasioderma serricorne)
Corn planthopper

(Peregrinus maidis)

Face fly

(Mugsca autumnalis)
Green rice leafhopper

{(Nephotettix cincticeps)
Hemlock Looper

{(Lambodina fiscellaria)
Horn fly

(Haematcobia irritans)
Houge fly

(Musca domestica)
Imported fire ant

(Solenopsis spp.)
Indian meal moth

(Plodia interpunctella)

Methoprene In The Environment

Lesser grain borer
{Rhyzopertha dominica)
Mediterranean flour moth
(Anagasta kKuehniella)
Merchant grain beetle
(Oryzaephilus mercator)
Midges
(Tanypus grodhansi)
{Chironomus stipgmaterus)
Omnivorous leaf roller
(Platynota stultana)
Red flour beetle
(Tribolium castaneum)
Saw-toothed grain beetle

{Oryzaephilus surinamensis)

Small brown plant hopper
(Laodelphax striatellus)
Stable fly
(Stomoxys calcitrans)
Scale insects

White flies

In a series of tests, Schaefer and Wilder (1972) showed that

raw sewerage had a detrimental el[fect upon the efficacy of metlioprene,

Mortality to C. p. quinquefasciatus was 997 in tap water treated with

0.001 ppm of methoprene but only 5% in unboiled sewer water treated at

the same rate. The authors concluded that microbial degradation can be

an important factor in the performance of such materials.

Coombes and Meisch (1973) tested three formulations of

methoprene in four water types and reported that when the 10% flowable
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formulation was tested in polluted water it was 10X less effective
than in spring, tap or rice field water.

Schaefer and Dupras (1973) demonstrated that the hiological
activity of methoprene was affected by sunlight, temperature, and
microbial action. When methoprene was exposed to direct summer
sunlight at concentrations of 0.1 ppm only 13i of the initial
concentration was present after 4 h and only 2% after 8 h; none
was detectable at 24 h, Temperature also had a deleterious effect,
however, the authors concluded that sunlight was more important in
the breakdown of the material., In laboratory tests, the material
tended to move to the surface over a 30 min. period of time. In
field water the half life of methoprene was ca 2 h; after 24 h no
residues could be detected by chemical analysis,

Schaefer et al. (1974a) showed that in water filled ponds,
lined with polyurethane sheeting and covered with commerical nursery
sod, methoprene tended to "pléte out' along the sides and bottom.
This data was borne out both in bicassay and chemical testing. The
authors stated that the size of the particles in the formulation caused
this "plating out" effect,.

Mulla and Darwazeh (1975b) demonstrated in field tests
that methoprene was short-lived under high temperatures. They
speculated that this was due to rapid release from the capsules

or fast degradation of the released compound.

-
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Schooley et al, (1975) stated that the metalbolism
of methoprene by micro-organisms was extensive and more rapid than
the competing photo initiated decomposition, No degfadation was
detected in sterile 0.5 ppm solutions of 98% pure methoprene held
over 4 wks at 20°C in the dark. However, a 59% degradation of
methoprene occurred in a 9 day interval in which sterility was lost,
The relative importance of these two principal modes of degradatiom
in water would depend on other envirommental factors,

Quistad et al, (1975) reported that methoprene was susceptible
to photolytic decomposition under environmental conditions. They
concluded that the rapid degradation of methoprene and the multiplicity
of photolytic products indicated the extreme photo-degradability

in the natural environment,

Non-targets

Sacher (1971) was the first to report on the effects of
a juvenile hormone compound used for mosquito control on non-target
organisms. He reported that MON-0585 was practically inactive against

nontarget organisms which included the adult pea aphid, Acryrthosiphon

pisum (Harris); western corn rootworm larvae, Diabrotica virgifera

LeConte; Mexican bean beetle larvae, Epilachna varivestis Mulsant;

house fly larvae and adults Musca domestica Linneaus; southern armyworm

larvae Spodoptera (= Prodenia) eridania (Cramer); and the strawberry

spidermite adult Tetranychus atlanticus MeGregor = (turkegtapi U & N),
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none of which have even been reported to occur in the aquatic habitat
of mosquito larvae,.

The first reported study to test the effects of an insect
growth regulator against non-target organisms in the field was conducted
by Steelman and Schilling (1972). They collected ‘the following non-target
aquatic insects from rice field plots that had been treated with

Monsanto 0585: Berosus striatus (Say), Hydrophilus triangularis

(Say), Tropisternus lateralis (F) adult Hydrophilidae; Acilius sp.,

Thermonectus basilaris (Harris) and Thermonectus sp., adult Dytiscidae;

Lissorhoptrus oryzophilus Kuschel, adult Curculionidae; Belostomaispp.,

adult Betoslomatidae; Trichocorixa sp., adult Corixidae; Notonecta sp.,

adult Notonectidae; and Hydrophilidae and Dytiscidae larvae. Their
data showed that Dytiscidae larvae were significantly (P 0.01) reduced
in treated plots when compared to the untreated population. They

found no statistically significant difference between the populations

of adult Thermonectus sp., L. oryzophilus, B. striatus, Trichocorixa

sp., Notonecta sp., T. lateralis and Hydrophilidae larvae in the
treated and untreated plots.

Miura and Takahashi (1973) studied the acute short term
toxicity of methoprene against several non-target aquatic organisms.
In laboratory tests (1-3 days duration) they reported that the known

mosquito predators Triopo longicaudatus LeConte, Notonecta unifasciata

Guerin, Corisella decolor (Uhler) and Laccophilus sp. showed a high

degree of tolerance when compared to Aedes nigromaculis larvae,
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When late instar Brachydeutera argentala (Walker), Chironomus

stigmaterus Say and Pericoma sp. larvae were exposed to (4,01 to 0.1
ppm concentrations of methoprene, 50% or more of the pupae failed to
emerge. In pond and irrigated pasture studies no adverse effects on
non-targets were observed with the exception of aquatic fly larvae.
It must be noted, however, that in no case did any single field
test run more than three days.

Dunn et al. (1974) observed "no lethal effects" on late

third instar larvae of Hydrophilus trjiangularis when the larvae were

treated with methoprene with a 1.0 ppm dosage after 2 days.
Miura and Takahas hi (1974) reported '"no adverse effects"

on N. unifasciata and Gambusia affinis (Baird and Girard) populations

after they had been treated with methoprene at a rate of 112 gm/ha.

They stated that the rates of methoprene used for mosquito control

were probably safe to use on the pasture community since chironomids

were the only non-target organisms that were adversely effected.
Schaefer et al. (1974b) observed ''mo toxic effects" on

nontarget organisms associated with pasture habitats after they had

been treated with methoprene. They used a formulation that had a

charcoal base material of wide particle range impregnated with 20%

methoprene coated with a UV screen and antioxidant., When ponds were

treated at rates of 112 and 224 gm/ha "no adverse effects' were observed

on the following taxa: Totatoria, Asplancha sp.; Crustacea, Cladocera
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(Daphnia and Morina spp.); Eucopepoda (Cyclops and Diatamus spp.);
Conchostroca (Eulimnodia sp.) and Podocopa (Cypricerus sp.); Insecta,

Ephemeroptera (Callibaetis sp.), Diptera (Goeldichironomous holoprasinus

Goldi) and Coleoptera (T. lateralis, H. trianpularis, Physa and Lymnoca

snails, and_ﬁaidnaa spiders,

Takahashi and Mivra (1975) studied the effects of methoprene
on the mosquito fish Gambusia affinis (Baird and Girard) following
five applications at a rate of 336 gm/ha over a five month period.
They concluded that the rates of methoprene used did not affect
G, affinis population growth,

Steelman et al, (1975) collected several non-target insect
gspecies from rice field plots that had been treated with methoprene
at rates of 0.5 to 2,0 ppm. They reported that no statistically
significant difference (P<0.05) was detected between the treated

and untreated populations of Notonecta sp. (adults or immatures),

corixids (adults or immatures) and Thermonectus sp. (adults).

Exposure to methoprene caused a highly significant (P<0.01)

reduction in the Tropisternus spp. adult population and in popu-

lations of immature Libellulidae. They also demonstrated a signi-
ficant negative correlation (P<0.05) between baetid immatures and

Tropisternus sp. adults, The study showed that as the numbers of

Tropisternus sp. adults were reduced in the treated plots, an increase in

the number of baetid immatures occurred. They emphasized the need for
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long term evaluation of effects of insect growth regulators since the

effects of methoprene on Tropisternus sp. larval populations were not

evident until the adult stage of the insect had been reached.

Norland and Mulla (1975) in a three month study measured
the changes in biomass‘and abundance of several non-target aquatic
organisms that had been treated with methoprene in an emulsifiable
concentrate formulation. A 0.1 ppm concentration was applied every
five days to experimental ponds which measured 30 mZ. The treatment
caused a 2X reduction in the ;hironomid larvae population. Callibaetis
pacificus Seemann was eliminated from the treated ponds during the
colder months, but rising water temperatures reduced the impact of
the compound on the population. Cyprimatus sp pepulations (a major
prey component) were not affected by the treatment, however, Laccophilus
sp. larvae populations (a major predator) were eliminated from the
treated ponds. A second group of bredators, odonata naids, were not
affected by the treatments,

Chamberlain (1975) reviewed the use of IGRS in medical and
veterinary entomology. They are currently being tested and used in
the control of midges (Mulla et al. 1974), stable flies (Wright et al.
1973; Wright 1974); house flies (Wright et al. 1973, 1974; Morgan et
al, 1975); horn flies (Harris et al., 1973); face flies (Miller and
Ubel, 1974); lice (Chamberlain and Hopkins, 1971); triatomids

(Patterson, 1973) and black flies (Cumming and McKage, 1973),



MATERTALS AND METHODS

Location and Description of the Study Site

This study was conducted in Cameron Parish, Louisiana,
which is located in the southwest corner of the state, The parish
contains ca 41,666 hectares of fresh to salt marsh,

| Two 20.23 ha (50 ac) experimental plots were located ca

3.2 km northeast of Grand Chenier, La. just north of the Mermentau
River (Fig. 1), Each plot was marked by an iron fence post in the
center and at each corner., Water depths fluctuated throughout the
year although there was no movement of water between the plots. Water
depths in the plots varied on a south to north elevation gradient,
the southern end the shallower, the northern end the deeper. This
was substantiated by the vegetative types identified from these areas.
The control plot water depth ranged from 3.81-25.40 cm (13.30 cm avg.)
for the grassy habitat and 6,35~29.2]1 cm (17.80 cm avg.) for the open
habitat, The water depth in the treated plot ranged from 5.08-24.40 cm
(12.475 em avg.) for the grassy habitat and 5.,08-27.94 cm (16.84 cm avg.)
for the open habitat (Table 8),

A vegetative transect through the treated and control plot
and salinity determinations made during the study showed the site to
be intermediate marsh (Chabreck, 1972) (Table 1), Salinity values
ranged from 1,7-3.5 ppt with an average of 2.6 ppt in the treated and

control plots,

20



Figure 1.

Aerial photograph of test site ca 3.2 km
northeast of Grand Chenier, Louisiana.

21
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Table 1. Alphabetical list of predominant plant species found in the
Louisiana marsh study site in October 1975,

Scientific Name Common Name

Alternanthera philoxerogides Criseb. Alligator weed
Bacopa monniere (L.) Pennell Water hyssop
Cynodon dactylon (L.) Pers, Bermuda grass
Cyperus erythrorhizos Muhl, Sweetrush
Echinochloa walteri (Pursh) Ash Walter's millet
Eleocharis sp. Spikerush

Juncus roemerianus Scheele Black rush
Paspalum vaginatum Swartz Salt joint-grass
Phragmites communis Trin, Roseau cane
Polygonum sp. Smartweed
Sagittaria graminae Michaux. Arrowhead
Sagittaria falcata Pursh. Arrowhead

Scirpus olneyi Gray Three-cornered grass
Scirpus robustus Pursh. Leafy three-square
Scirpus validus Vahl Softstem bulrush
Setaria geniculata (Lam.) Beauv. Foxtail grass
Spartina patens (Aiton) Muhl. Wiregrass

Zizaniopsis miliaceae (Michx.) Doll & Aschers Giant cutgrass
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Treatments

The trested plot received aerial applications of methoprene
on the following dates: June ll, September 20, 1974; January 21, April
17, June 13 and September 15, 1975. The material was applied at a rate
of 0.77 liter/ha (28 gm AI/ha) by a Cessna Ag Wagon aircraft flying at
190 kph equipped with a twin boom spray system employing six D=4 nozzles.
Applications were made in the early morning or late evening when wind
speed was less thaﬂ 12,8 kph (8 mph) and prevailing from the south=
southeast. Applications were applied at an altitude of ca 6.1 m (20
ft) vtilizing 18.3 m (60 ft) swaths., The aircraft pump system was
calibrated to deliver 853 kg/cm? (60 psi). All treatment swaths were

flagged by ground personnel.

Aquatic Sampler and Sample Technique

An aquatic sampler was composed of 0,3175 em (1/8 in) sheet

metal that was constructed into a 28.317 dm?

(ft3) cube which was open
at both ends. The bottom rim was sharpened to facilitate cutting
through the vegetation. A 1.27 cm piece of angle iron was placed
around the top edge to provide strength. A 1.27 cm piece of angle
iron was welded to the outside of each side of the cube ca 7.62 cm

from the bottom edge so the sampler could be pushed into the soil to

a2 uniform depth for each sample collected.
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Samples were collected at ca 2 wk intervals throughout the
18 month study, Ten 0,09 m2 (1 ftz) samples were taken randomly from
as near to the center of the plots as conditions allowed. The ten
samﬁles consisted of five taken in open water containing little or no
emergent vegetation and five taken in grassy areas (areas having
abundant emergent vegetation);

Samples were taken by randomly placing the sampler into
the marsh to a depth of 7,62 cm. The water depth was measured inside
the .sampler and the vegetation within the sample pulled up and washed in
the sample water., The top 2.54 cm of debris and mud was then agitated
to facilitate collection of benthic organisms, The water was
immediately removed from the sampler by means of a rectangular one
liter can and filtered through a standard DeVac bag (100 mesh). The
resulting mass of debris and organisms was placed in 957 ethyl
alcohol in 1,1 liter (1 pt) mason jars and transported to the labqra-
tory. Additionally, water and scil temperature and pH were measured

at the site for each collection date (Table 9),.

Léboratory Processing

The sample mass was removed from the 95% alcohol and
placed in a square of nylon bridal veil (75 mesh) and placed under

warm running water to remove excess alcohol and dirt from the sample.
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A concentrated salt solution was prepared by placing rock salt into
hot water from the tap. The mass was placed in a 1.1 liter mason

jar and the salt solution was poured over the top. The resulting
suspension was stirred for 45-60 sec and left to settle., The aquatic
organisms floated to the surface; the leaf debris sank to the bottom.
The organisms were then removed from the surface and placed in beakers
containing fresh water. The process was repeated several times for
each sample by simply re-agitating the settled material and allowing
it to settle. After the last agitation-separation cycle, the salt
wafer was carefully decanted and the remaining debris placed in a
shallow cookie sheet (30 x 25 x 1.7 em) to which salt water was added.
The debfis was then examined for organisms that remained. These were
added to the fresh water begkers.

The fresh water containing the organisms was poured into a
12 x 10 x 2.5 cm glass dish and examined under a hi-intensity lamp,

By placing the dish alternmately om a black background, then a white
background, organisms were easily picked from the dish.

The organisms collected from each sample were placed in
labeled vials containing 95% alcoheol and stored for identification,
Identifications were made with the aid of a Bausch and Lamb stereo
dissecting microscope equipped with a 2X adapter lens. The organisms were

identified to the lowest taxon possible. TIdentification was made by
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reference to published keys and, after identification, the specimen
was compared to those housed in the Louisiana State University
Department of Entomology Tnsect Collection. Several specimens were
compared to those identified by specialists of the Insect Tdentifi-
cation and Beneficial Insect Introduction Institute of the United
States Department of Agriculture. 1In all cases the taxa listed in
Table 2 were the lowest taxonomic level at which I felt confident.
Several keys were used in these determinations: Brooks 195%9; Chace
et al. 1959; Clench 1959; Day 1973; Eddy 1974; Edmunds 1959; Fleming
1969; Gloyd and Wright 1959; Gonsoulin 1973abe; Hungerford 1959;
James 1959; Leech and Chandler 1976; Leech and Sanderson 1959; Penn
1959; Pennak 1953; Pritchard and Smith 1973; Scott 1973; Tressler 1959:
Usinger 1973; Wilson 1958; Wirth and Stone 1973; Young 1954,

A Sargent-Welch pH meter Model PBL was used to determine pH,.
Salinity was measured by using a set of hydrometers to determine

specific gravity,

‘Statistical Analysis

The statistical degign used in this study was a 29 x 2 x
2 factorial with 5 random samples per treatment combination in a
completely randomized désign. Data were statistically analyzed
by computer and analysis of variance were obtained with respect

to the following: date, area (controel vs treated); subarea (grassy
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vs open) and all possible interactions, A standard transformation
{ V X+1 ) was performed on the data to facilitate analysis. CorrelalLion
coefficients were also computed among all variables. Mean numbers

were expressed in actual numbers rather than transformed means.



RESULTS AND DISCUSSION
Organisms Collected

Table 2 contains the list of aquatic organisms collected
from the study site during the 18 month collections period. To my
knowledge, no checklist of the aquatic insects that occur in
Louisiana intermediate marshes previously existed. Heretofore,
only checklists of given taxonomic groups have been published for

Louisiana,

Seasonal distribution information

Specimens were identified, counted, and their numbers and
life stages (adult or immature) recorded. From these data seasonal
distribution information was obtained. Table 3 shows the occurrence
of organisms that were collected sporadically during the 18 month
study. These-organisms were not used in the statistical analysis of
the data.

Those data statistically analyzed and shown not to be
significantly (P>0.05) reduced by exposure to the methoprene treat-
ments, were, therefore, used to provide seasonal distribution and
habitat preference data.

Since these populations (Table 4) were not significantly
(p>0.05) reduced, both the control and treatment data were combined

to give the date means. Table 5 contains similar information for

28



Table 2. Checklist of aquatic organisms collected in a Louisiana
intermediate marsh May 14, 1974 - October 26, 1975,

PHYLUM ARTHROPODA

Class Crustacea - crustaceans
Subclass Brachiopoda - phyllopods
Order Cladocera - water fleas
unidentified cladoceran
Subclass Copepoda -~ copepods
Unidentified copepod .
Subclass Malacostraca
Order Amphipoda - sand hoppers
Family Talitridae - scuds
Hyalella azteca (Saussure) (adults and young)
Order Decapoda - shrimp and crayfish
Family Astacidae - crawfish
Cambarellus sp, (adults and young)
Procambarus clarki (Girard) (adults and young)
Family Palaemonidae ~ freshwater prawns
pPalaemonetes paludosus (Gibbs) (adults and young)
Order Isopoda ~ aquatic sowbugs
Family Asillidae
Asellus sp. (adults)
B. thynis (Richardson)
Order Mysidacea ~ opossum shrimp
Family Mysidae
Taphromysis louisianae (Banner)} (adults and young)
Subclass Ostracoda - seed shrimp
Order Podocopa
unidentified podocopa
Class Insecta - insects
Order Coleoptera - beetles
Family Curculionidae - weevils
Lixellus sp. (adults)
Lixellus schwarzi (adults)
Lissorhoptrus spp. (adults and larvae)
Onvchylis nigrirostris (Boheman) (adults)
Curculionid larvae
Family Dytiscidae ~ predaceous diving beetles
Acilius sp. (larvae)
Liodessus affinis (Say) (adults)
Uvaris lacustris (Say) adults)
Neobidessus pulius (LeConte) (adults)
Bidessine (larvae)
Celina angustata Aube (adults)

29
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Table 2 Continued.

Copelatus caelatipennis Aube (adults)

Cybister fimbriolatus (Say) (adults and larvae)
Hygrotus acaroides (LeConte) (adults)

Hygrotus nubilus (LeConte) (adults)

Hygrotus spp. (larvae)

Hydroporous sp., (adults and larvae)

Hydrovatus cuspidatus (Kunze) (adults)

Hydrovatus sp. (larvae)
Laccophilus proximus Say (adults)

Laccophilus sp. (larvae)
Thermonectes orpaticeollus Aube (adults)
Thermonectes basillaris Harris (adults)
Thermonectes sp. (larvae)
Family Hydraenidae - moss beetles
Ochthebius sp. (adults)
Family Hydrophilidae - water scavenger beetles
Anacaena sp. (larvae)
Berosus exiguus (Say) (adults)
Berosus infuscatus LeConte {(adults)
Berosus spp. (larvae)
Cercyon spp. #1 & #2 (adults and larvae)
Enochrus blatchleyi (Fall) (adults)
Enochrus hamiltoni (Ham) (adults)
Enochrus ochroceus (Melscheimer) (adults)
_ Enochrus spp. (larvae)
- Helophorous sp., (adults)
Hydrochus sp. (adults)

Paracymus sp. (larvae)
Tropisternus blatchleyi D'Orchymont

Tropisternus collaris striclatus (LeConte)
Tropisternus lateralis (Fabricius)
Tropisternus spp. (larvae)

Family Noteridae - burrowing water beetles
Colpiug inflatus LeConte (adults)
Hydrocanthus sp. Say (adults)

Pronoterus semipunctatus {LeConte) (adults)
Suphisellus sp, (adults)
Noterid larvae

Order Collembola - spring tails

Family Isotomidae
Isotomurus palustris {Muller)

Order Diptera - flies
Family Chironomidae - midges (larvae)
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Table 2 Continued.

Family Culcidae - mosquitoes
Anopheles sp. (larvae)
Culex salinarius Coquillett (larvae)
Family Dolichopodidae - long~legged flies (larvae)
Family Ephydridae - dance flies
Brachydeutera sp. (larvae)
Notophila sp. (larvae)
Parydra sp. (larvae)
Family Heleidae - biting midges (larvae)
Family Muscidae - muscid flies (larvae)
Family Psychodidae - mothflies
Psychoda sp. (larvae)
Family Stratiomyidae - soldier flies
Eulalia sp. (larvae)
Family Syrphidae - flower flies (larvae)
Family Tabanidae - horse and deer flies (larvae)
Family Tipulidae - crane flies (larvae)
Order Ephemeroptera - may flies
Family Baetidae
Family Caenidae
Caenis sp. (nymphs)
Callibaetis sp. (nymphs)
Order Hemiptera
Family Belostomidae - giant water bugs
Belostoma lutarium (Stal) (adults)
Belostoma testaceum (Leidy) (adults)
Belostoma spp. (nymphs)
Family Corixidae - water boatman
Trichocorixa louisianae Jaczewaski (adults and nymphs)
Family Hebridae - velvet water bugs
Hebrus consolidus Uhler (adults)
Family Mesoveliidae - water treaders
Mesovelia mulsanti bisignata Jaczewski (adults and nymphs)
Family Naucoridae -~ creeping water bugs
Pelocoris femoratus (Palisot de Beauvois) (adults and nymphs)
Family Nepidae - water scorpions
Ranatra australis Hungerford (adults and nymphs)
Family Notonectidae - backswimmers
Buenoa omani Truxal (adults)
Buenoa gscimitra Bare (adults)
Buenoa spp. (nymphs)
Notonecta undulata Say (adults)
Notonecta sp. (nymphs)
Family Saldidae - shore bugs
Micrancanthia husseyi Drake and Chapman (adults)
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Table 2 Continued,

Family Veliidae - ripple bugs
Microvelia pulchella Westwood (adults)
Order QOdonata - dragon and damselflies
Family Aeschnidae - darners
Anax sp. (nymphs)
Family Libellulidae - common skimmers
Belonia sp (nymphs)
Libellula sp. (nymphs)

Pachydiplax sp. (nymphs)
Family Coenagrionidae - damselflies

Enallagma sp. (nymphs)

PHYLUM CHORDATA
Class Osteichthyes - bony fishes
Order Cypriniformes - minnows
Family Atherinidae -~ silver sides
Menidia audens Hay - Mississippi silverside (fry)
Family Cyprinidae - minnows
Cyprinus carpio Linnaeus - carp (fry)
Family Cyprinodontidae - killifish
Cyprinodon variegatus Lacepede - Sheephead minnow (fry)
Family Poeciliidae - topminnows
Gambusia affinis (Baird and Girard - mosquitofish (adults
and fry)
Heterandria formosa Agassiz - least killifish (adults
and fry)
Order Semianotiformes - gars and pikes
Family Lepisosteidae - gars

Lepisosteus sp. (fry)

PHYLUM MOLLUSCA - mollusks
Class Gastropoda - univalve mollusks
- Order Basommatophora - fresh-water snails
Family Physidae - physid snails
Physa sp. (adults and young)
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those populations either significantly (P<0.05) or highly signifi-
cantly (P<0.0l) reduced by exposure to the methoprene treatments.
Since these populations were reduced, seasonal distributions for
natural populations are contained in the control data mean column
only,

Using data given in Tables 3, 4 and 5, tabular seasonal
distributions may be plotted, Such information is shown graphically

for Liodessus affinis, Enochrus blatchleyi, Laccophilus proximus,

Lissorhoptrus spp., Tropisternus lateralis, Trichocorixa louisianae,

Procambarus clarki and Cambarellus sp. and Gambusia affinis and

Heterandria formosa.

Figures 2-9 were included to show how the tabular infor-
appears graphically,

Statistically significant differences were detected with
respect to habitat preference (grassy vs open) (Tables 4 and 5).
This information is contained in the grassy vs open columns for
the control and the treated plots.

The following organisms showed a statistically significant
preference for the open habitats when compared to the grassy habitats:

Taphromysis louigianae; Palaemonetes paludosus; Caenis sp.; Trichocorixa

louisianae, Buenoca spp.; Psychoda sp.; Chironomidae; and Jordanella.

Organisms showing a statistically significant preference for

grassy habitats when compared to the open habitats included: Hyallela
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Table 3. Incidence of aquatic organisms collected sporadically in a
Louisiana intermediate marsh habitat.

X no, organisms per 0.09 m2

Isopoda Cladocera Ostracoda Copepoda
Date Agellus
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Table 3. Continued,

[ “

X no. organisms per (.09 me
Notonectidae Naucoridae Nepidae Veliidae
Notonecta Pelocoris Ranatra Microvelia
undulata femoratus australis pulchella
Date (Mixed ages) (Mixed ages) (Mixed ages) (Adults)
1974
05 14 02 0 0 0
05 27 0 0 0 0
06 11 0 0.03 0.03 0
06 24 0 0 0] 0
09 06 0 . 0 0 0
09 20 0 0 0 0
10 04 0.26 0 0 0
10 18 0.26 0 0 0
11 06 0 0 0.03 0
11 14 0.30 0 0 0
12 11 0 0 0 0
12 19 0 0 0 0
1975
0L G7 0 0 0 0
01 21 0.06 0 0 0
12 04 0 0 0 0
02 18 0 0 0 0
03 18 0 0 0 0
04 03 0 0 0 0.03
04 14 0 0 0 0
05 01 0 0 0 0
05 13 0.03 0 0.03 0
0S5 26 0 0 0.03 0
06 12 0 0.10 0.03 0
07 07 0.06 0.06 0,013 0
07 21 0 D.26 0.0L 0
08 01 0 0.26 0 0
08 17 0.03 0.26 0 0
09 15 0 0.20 0 0
10 26 0 0.13 0 0
0.020° 0.044 0.010 0.001

a b
Date mean; grand mean
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Table 3., Continued

X no. orpanisms per 0.09 m2
Hebridae Saldidae Libellulidae
Hebrus Microcanthia Libellula
congolidus husseyi
Date (Mixed ages) (Mixed ages) (Larvae)
1974
05 14 0 0.03 0
05 27 0 0 0
06 11 0 0 0
06 24 0 0 0
09 06 0 0 0
09 20 0 0 0
10 04 0 0 0
10 18 0 0 0.03
11 06 0 0 0.03
11 14 0 0 0
12 11 0 0 0
12 19 0 0 0
1975
01 07 0 0 0
01 21 0 0 0
02 04 0 0 0.07
02 18 0 0 0.03
03 18 0.10 0 0
04 03 0 0 0.03
04 14 0 0.03 0
05 01 0 0.06 0.03
05 13 0.03 0 0
05 26 0 0 0
06 12 0 ¢] 0.07
07 07 0 0 0.20
07 21 0.03 1] 0.17
08 01 0 0 0
08 17 0 0 0
09 05 0 0 0
10 26 0 0 0.03
0.006 0.005 0.028
b

4pate mean; “grand mean



