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INTRODUCTION

The importance of freshwater aquatic macroinvertebrates has become increasingly apparent in recent
decades. Anglers have had an interest in aquatic insects for centuries because freshwater fish use them for
food. facilitating the capture of fish on hooks (or “angles™) by the direct use of these insects or by their
artificial imitations. Today, these insects play an invaluable role in water quality assessment (Bartsch and
Ingram 1966; Wilhm and Dorris 1968; Warren 1971; Hart and Fuller 1974), are essential components of all
functioning aquatic ecosystems, and continue to be of great interest to anglers and naturalists. Also, many
aquatic species are pest species or have been recognized as vectors of disease and must be understood in
order to address related issues of human health and well-being (Merritt and Newson 1978).

Using aquatic insect communities to evaluate water quality has many advantages over more
traditional, single-point, single-parameter techniques. First. insects inhabit aquatic ecosystems
continuously. For this reason. they are exposed to every pollution event that occurs within a system,
contrary to single-point testing which evaluates only immediate conditions in time. Secondly, as adults and
larvae. the many species of aquatic insects inhabit the entire spectrum of aquatic habitats; they are
susceptible to contamination ranging from surface pollution to sedimentation of the benthos. Thirdly,
insects are useful for testing all parameters within an aquatic ecosystem. Tolerance ranges for specific
pollutants vary among particular species or groups of species and are quantifiable (Lenat 1993). As
disturbance increases, aquatic systems generally become less speciose, with the more pollution-tolerant
species becoming dominant in a reciprocal manner (Rounsefell and Everhart 1953). Finally, insects suffer
from the synergistic effects of pollutants whose significance mﬁy be otherwise unrealized in single-
parameter testing.

The Savannah River Site (SRS), a nuclear materials production and reprocessing facility 15 miles
south of Aiken, South Carolina, is an area that has undergone intensive aquatic macroinvertebrate research
over the last two decades. It was the first designated National Environmental Research Park. Beginning in
1980, and continuing to the present, a number of surveys (Morse et al. 1980, Morse et al. 1983, Morse
1990, Floyd et al. 1993; unpublished data) have shown the Savannah River Site to be home to a very

speciose aquatic macroinvertebrate community.
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Upper Three Runs Creek on the Savannah Rivers site is a fourth order stream that was for many
years designated a United States Geological Survey National Hydrologic Benchmark Stream. Aquatic
insect studies have been conducted by Clemson University in Upper Three Runs Creek since 1976, with
results publicized in at least 11 theses and dissertations, 34 presentations for scientific meetings, and 36
publicatiops in referreed scienctific journals (Table I). The results of many Clemson-University-managed
studies have not yet been publicized. The fauna reported in all these studies has never been compiled into a
single document until now (Tables II, 111, and V).

Two studies that consitute parts of this final report are included in the accompanying thesis by
Moore (1998). These studies were entitled. “Trichoptera fauna of Pen Branch Creek” and “Dolania
americana population survey.”

A third investigation reported here in detail concerns “Aquatic insects other than Trichoptera that
inhabit Pen Branch above Indian Grave Branch.” Indian Grave Branch is a tributary of Pen Branch that
historically received heated effluent from the SRS K Reactor which then flowed into Pen Branch and
ultimately into the riparian swamp along the Savannah River. killing essentially all freshwater biota between
the K Reactor and the swamp. A companion work regarding the recovery status of Pen Branch do;vnstream

of this tributary is nearing completion (R.B. Parker, personal communication).

AQUATIC INSECTS OTHER THAN TRICHOPTERA

THAT INHABIT PEN BRANCH ABOVE INDIAN GRAVE BRANCH

Pen Branch is a 2nd order stream approximately 8 km from Upper Three Runs Creek. Benthic
sampling by SRS biologists in 1993 indicated that the species diversity of the macroinvertebrate in this
stream is perhaps equal to, or greater than, that of Upper Three Runs Creek (Specht 1994). This study is
intended to determine if 1) Pen Branch and Upper Three Runs Creek possess similar levels of aquatic
macroinvertebrate species diversity, 2) there are any rare, endemic, or endangered species occurring in Pen
Branch, and 3) the stream contains a suitable aquatic macroinvertebrate diversity to establish Pen Branch as

a stream of reference for other streams of similar size in the region.




MATERIALS AND METHODS

Three sites, Pen Branch 1. Pen Branch 11 and Pen Branch I1I (PB I, PB II. and PB IIl.
respectively), were sampled on Pen Branch, a second order stream at SRS, South Carolina. The stream
drains approximately 55 km® (Wike et al. 1994) and lies entirely within SRS property, flowing
approximately 14 km from its headwaters to the southwestern border of SRS, where it empties into the
swampy riparian zone of the Savannah River. All collection sites on the stream have shifting sand
substrates characteristic of the Upper Coastal Plain and Sandhills physiographic regions of South Carolina.
Riparian vegetation of Pen Branch Creek is composed of species tvpical of mesic hardwood bottomlands.

Dominant species include tag alder [Alnus serrulata, (Aiton) Willdenow], wax myrtle (Myrica cerifera L.),

willow (Salix spp.), buttonbush (Cephalanthus occidentalis L.), and sweetgum ( Liquidambar stvraciflua L.)

(Gladden et al., 1985a). Plant species composition varies with frequency and duration of seasonal flooding
and with relief (Workman and McLeod 1990).

Site PB L is located at the intersection of the stream and SRS Road B. The stream at this site is
about 3 m wide in normal flow periods. The site has about 20 bowling-ball-sized rocks just upstream of the
Road B overpass. These rocks were most likely placed by human activity, since the stream is in the Coastal
Plain and is otherwise devoid of rocks. The rocks are lodged in the substrate with approximately 20% of
their surfaces exposed. Otherwise, the bottom consists of shifting sand. The riparian vegetation is mixed
brush and typical bottomland hardwood deciduous forest. Stream banks are steep and flooding is
uncommon.

Site PB II, located approximately 1.3 km upstream of Site . is at the end of a dirt service road
leading to the stream from Reactor L. The stream widens at this site to about 5 m in normal flow periods,
forming a small pool. The area is subject to seasonal flooding due to the shallow relief of the stream banks.
In addition to the swampy condition created by floodwaters, receding floodwaters often leave temporary
pools on either side of the stream at this site.

Site PB 11l is approximately 2.5 km upstream from Site PB II at the intersection of Road C and

Pen Branch. The stream at this site is about 2 m wide in normal flow periods. Stream banks are steep,




similar to those at Site PB I. Riparian vegetation is mixed brush and typical bottomland hardwood
deciduous forest, though the density of the understory is less than that of Site PB 1.

At each site and on each collection date, with the exceptions of 22 March and 10 May, 1995, the
following parameters were recorded: water temperature. ambient temperature. stream velocity, width, depth,
and canopy cover (Table V). Collections were made using Malaise and light traps. The H-shaped Malaise
traps were six feet high with white polyester netting (“Malaise Trap 2875D.” BioQuip®, Gardena, CA).
One end of the trap was approximately 0.5 m higher than the opposite end and was equipped with a plastic
killing jar at its apex. The killing agent was cyanide; when serviced, specimens were transferred into 80%
ethanol. If possible, Malaise traps were placed in elbows of the stream, perpendicular to the general
direction of the stream (Figure 1). They were positioned this way in order to maximize the number of adult
aquatic insects taken by being as nearly in the primary insect flyway of the stream as possible. Malaise
traps sample continuously and need to be serviced only frequently enough to prevent filling of the killing jar
or decay of the specimens. Traps were in place from spring 1995 until spring 1997. Malaise traps were
originally placed in 1995. In February of 1996, old traps, which had been severely weathered, were
replaced with new traps. They were generally serviced once a month in the colder months (Oct. - Mar.) and
weekly in the warmer months (Apr - Sep.) as dictated by rates of decay and numbers of specimens. SRS
biological technicians servfced these Malaise traps.

Qualitative light trap collections were performed using a trap with a 15-watt BL ultraviolet (UV)
fluorescent tube. The trap consists of 4 aluminum éheets projecting outward from the tube light suspended
vertically in the center and funneling below into a quart jar half-filled with 80% ethanol (EtOH). The
system was powered with a standard 12-volt car battery. Traps were set on the stream bank 0.5 hr before
sunset and removed 3 to 4 hr aftér sundown. Sampling was performed at least once a month, sometimes
more frequently, during the 1995 flight season (Mar - Nov) (Table VI). M.C. Woﬁlble performed all light
trap collections.

For both Malaise and light traps, all taxa were sorted to the order or family level and sent to

experts of the respective taxa for further identification. Sorting was accomplished in a white pan with a

light source directly above to aid vision. Specimens were stored in 80% EtOH. Labels were printed on
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100% rag paper, with indelible liquid ink for machine-printed information and India ink for hand-written

information.
Identifications were accomplished by J.C. Morse or S.B. Moore. unless otherwise indicated.

Voucher specimens have been deposited in the Clemson University Arthropod Collection.

RESULTS

At least 281 species (excluding Trichoptera; Moore 1998). of aquatic insects were discovered to inhabit Pen
Branch at the localities sampled. Among the identified species, there was one new record for the United
States. 33 new records for South Carolina. and at least 11 species new to science. In addition, many of the

species identified were either rare or endemic to SRS, South Carolina. or the Southeast Region.

EPHEMEROPTERA
By S.E. Spichiger
Department of Entomology
Clemson University
Clemson, South Carolina 29634

Most of the specimens of mayflies captured in this study were females or subimagoes.,
unidentifiable to the species level. The six spieces that were identifiable represent new records for the
Savannah River Site, having not been reported from Upper Three Runs Creek (Morse et al. 1980). Caenis
anceps is a new record for South Carolina.

Male, Collection
EPHEMEROPTERA Female Methods Site Date
Baetidae :
Baetis sp. L5 Light PBII 22 Mar 1995
0,3 Light PBI 22 Mar 1995
Callibaetis pretiosus Banks 0,3 Light PBII 23 May 1995
0.2 Light PBII 12 Jun 1995
Centroprilum sp. 0.1 Light PBII 12 Jun 1995
Procloeon sp. 0.4 Light PBII 30 Jul 1995
0,2 Light PBI 21 Sep 1995
Caenidae
Caenis anceps Traver 0,3 Light PBII 12 Jun 1995
Caenis diminuta Walker 0,3 Light PBII 12 Jun 1995
3,0 Light. PBII 27 Jun 1995
3,1 Light PBII 30 Jul 1995
32,3 Light PBII 21 Sep 1995
0,1 Light PBII 24 Sep 1995
Ephemerellidae
Ephemerella invaria Walker 4,0 Light PBI 22 Mar 1995
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Ephemerelia sp. 1.0 Light PBII 22 Mar 1995
Heptageniidae

Stenonema modestum Banks 1.0 Light PBI 30 Jul 1995
4.0 Light PBII 22 Mar 1995
30,31 Light PBII 23 May 1995
13,11 Light PBII 27 Jun 1995
» 1.0 Light PBII 24 Sep 1995
Stenonema sp. 0.1 Malaise PBI 10 Apr 1997
0.1 Light PBI 12 Jun 1995
1.3 Light PBI 30 Jul 1995
0.1 Light PBI 21 Sep 1995
4.1 Light PBI 2 Nov 1995
0.1 Light PBII 27 Jun 1995
0.6 Light PBII 30 Jul 1995
1,2 Light PBII 21 Sep 1995
1,0 Light PBII 2 Nov 1995
Isonychiidae
Isonychia sp. 0,2 Light PBI 30 Jul 1995
: 0.1 Light PBII 10 May 1995
0.6 Light PBII 27 Jun 1993
0.6 Light PBII 30 Jul 1995
0.1 Light PBII 21 Sep 1995
0.3 Light PBIIL 30 Jul 1995
Leptohyphidae
Tricorythodes albilineatus Berner 12.7 Light PBI 12 Jun 1995
59,5 Light PBI 30 Jul 1995
8.4 Light PBI 2 Nov 1995
0.1 Light PBII 30 Jul 1995
Leptophiebiidae
Leptophlebia sp. 1,0 Malaise PBI 4 Mar 1997
0.1 Light PBII 22 Mar 1995
0.1 Malaise PBII 29 Apr 1997
ODONATA

The Odonata typically are not captured in Malaise traps and, because of their day-flving habits, are

rarely taken in light traps. All five of these species are common in at least the Piedmont region of South

Carolina.
Male, Collection
ODONATA Female Methods Site Date
Calopterygidae
Calopteryx maculata (Beauvois) 1,0 Light PBII 23 May 1995
L1 Light PBIII 30 Jul 1995
Libellulidae
Erythemis simplicicollis (Say) 0,1 Light PBI 30 Jul 1995
0,1 Light PBII 30 Jul 1995
Erythrodiplax connata minuscula 0,1 Light PBI 30 Jul 1995
(Rambur)
Libellula vibrans Fabricius 0,1 Light PBI 30 Jul 1995
Pachydiplax longipennis (Burmeister) 2,2 Light PBII 30 Jul 1995
7




PLECOPTERA
by B.P. Stark
Dept. of Biology
Mississippi College
Clinton, MS 39058

Four hundred seventy- nine stonefly specimens representing 13 species placed in five families were
collected in this survey. All species encountered are known from the Gulf or Atlantic Coastal Plain, but two

were not previously reported from South Carolina. Perlesta shubuta Stark is common in similar habitat in

Mississippi and was previously collected in South Carolina but misidentified as Perlesta placida (Hagen), a

species also widespread in the Southeast (Stark 1980). Isoperla davisi James is also widely distributed in

the Southeast but it remains a poorly known and often misidentified species.

Taenioptervx robinae Kondratieff and Kirchner is a rare species previously known only from

Meyers Branch on the SRP. This collection from Pen Branch is the first report of the species since it was
described and is particularly important because it was not found at **... any other suitable stream sampled on

the SRP site” (Kondratieff & Kirchner 1984). The specimens listed as “Isoperla sp.” may represent I.

Dicala Frison, but in the absence of males they were not determined beyond genus.

Male. Collection
PLECOPTERA Female Methods Site Date
Capniidae
Allocapnia virginiana Frison 1.3 Malaise PBI 23 Dec1996
Allocapnia wrayi Ross 0.3 Malaise PBI 3! Dec 1996
04 Malaise PBI 18 Feb 1997
6.13 Malaise PBIII 23 Dec 1996
1.3 Malaise PBIII 31 Dec 1996
1.9 Malaise PBIII 15 Jan 1996
Leuctridae
Leuctra ferruginea (Walker) 1.2 Malaise PBIII 31 Dec 1996
Leuctra triloba Claassen 0.1 Malaise PBI 23 Dec 1996
2.1 Malaise PBI 1 Feb 1996
1.1 Malaise PBI 15 Jan 1996
0.5 Malaise PBIII 23 Dec 1996
03 Malaise PBIIl 15 Jan 1996
20 Malaise PBIII 1 Feb 1996
Taeniopterygidae
Taeniopteryx lonicera Ricker & Ross 0,1 Malaise PBI 23 Dec 1996
0.1 Malaise PBI 15 Jan 1996



0.2 Malaise PBI 1 Feb 1996

1.0 Malaise PBIII 1 Feb 1996
1.1 Malaise PBIII 15 Feb 1996
Taeniopteryx robinae Kondratieff & 0.1 Malaise PBI 23 Dec 1996

Kirchner
0.1 Malaise PBI 15 Jan 1996
2.1 Malaise PBIII 1 Feb 1996

Perlidae
Neoperla clymene (Newman) 2.1 Light PBII 23 May 1995
Paragnetina kansensis (Banks) 0.1 Light PBI 30 Dec 1995
Perlesta shubuta Stark 36.65 Light PBII 10 May 1995
80.104 Light PBII 23 May 1995
1.2 Light PBII 12 Jun 1995
2.6 Light PBII 27 Jun 1995
Perlinella drymo (Newman) 0.1 Malaise PBI 10 Apr 1997
1.0 Light PBII 22 Mar 1995
Perlodidae
Clioperla clio (Newman) 04 Malaise PBI 4 Mar 1997
' 0.2 Malaise PBIII 21 Mar 1997
132 Light PBII 22 Mar 1995
Isoperla davisi {(James) 12.18 Light . PBII 22 Mar 1995
0.1 Light PBII 10 May 1995
39.10 Light PBI 22 Mar 1995
Isoperla sp. 0.1 Malaise PBIII 10 Apr 1997
0.2 Light PBII 10 May 1995
0.1 Light PBII 23 May 1995
HETEROPTERA

by J.T. Polhemus
Colorado Entomological Museum
3115 S. York St.
Englewood. CO, 80110
The aquatic Heteroptera fauna of the Upper Pen Branch, Savannah River Site, as indicated by light

trap samples collected during 1995, is represented by two families, the Corixidae and Notonectidae.

One sample of Notonectidae was obtained, containing a single species, Buenoa confusa Truxal.

This species is widespread in the southeastern United States. However. according to the Catalog of North
American Heteroptera (Henry and Froeschner 1988), it was not previously known from the Carolinas. It
was previously recorded from Florida, Georgia and Virginia, so its presence in South Carolina was not
unexpected, and Sanderson (1982) indicated its presence in the Carolinas, with no definite record given
because such data were not given in his work.

The Corixidae are represented by four species in three genera,. all of which are representative of

the corixid fauna of the southeastern United States. Ramphocorixa acuminata (Uhler), represented by a
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single male. was not listed for the Carolinas by Henry and Froeschner (1988; listed for Georgia), but was

listed by Sanderson (1982). Sigara sigmoidea (Abbott), represented by a single female, was listed from

North Carolina by Henry and Froeschner (1988) and the Carolinas by Sanderson (1982). Trichocorixa
sexcincta (Champion), represented by many samples, was listed from Florida, Georgia. and Virginia by

Henry and Froeschner (1988) and the Carolinas by Sanderson (1982). Trichocorixa calva (Say), the most

abundant insect in the material examined, is very common and widespread throughout the region.

In summary, the aquatic Heteroptera species of the Savannah River Site are typical members of the
southeastern United States fauna, however several of the definite locality records are the first published for
South Carolina. Several of the species represented in these samples are not common in collections,
suggesting that the Pen Branch may have specific ecological characteristics providing a favorable habitat
for these species, and further suggesting that these ecological characteristics are probably not generally

found in other aquatic sites of the region.

Male, Collection
HETEROPTERA Female Methods Site Date
Corixidae
Trichocorixa calva Say 6,3 Light PBII 27 Jun 1995
1,3 Light PBII 30 Jul 1995
1,1 Light PBI 12 Jun 1995
1.0 Light PBII 2 Nov 1995
5,0 Light PBII 12 Jun 1995
Trichocorixa sexcincta Champion 0.1 Light PBII 27 Jun 1995
1,0 Light PBI 30 Jul 1995
3,6 Light PBII 12 Jun 1995
1,2 Light PBI 2 Nov 1995
Rhamphocorixa acuminata Uhler 1,0 Light PBII 12 Jun 1995
Sigara sigmoidea Abbot 0,1 Light PBII 22 Mar 1995
Notonectidae
Buenoa confusa Truxal 32 Light PBII 24 Sep 1995
MEGALOPTERA

Corydalus cornutus L. was the only species of Megaloptera captured in this study. The species is

widespread throughout the Southeast.

Male, Collection
MEGALOPTERA Female Methods Site Date
Corydalidae
Corydalus cornutus (L.) 0,1 Light . PBI 30 Jul 1995
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COLEOPTERA
by I.LF. Matta
Rt. 2 Box 600
Honeypot Farm
Milton, PA 17847

The aquatic beetle population reflected that this series of light trap collections is typical of Upper
Coastal Plain communitics in the Southeast. The series of collections contained no range extensions for
South Carolina.

The series of collections contained over 1100 specimens of non-Dryopoidea aquatic Coleoptera
representing six families. The collections were dominated by two Hydrophilidae species, Enochrus
ochraceous Melsheimer and Berosus aculeatus LeConte. Many species that one would normally expect to
find in a stream collection were missing from this series. This is possibly because of the selective nature of
light trap collections.

The collection from PB II of Pen Branch was interesting in that it was far more diverse than the
collections from the other two sites. Further, the population structure was similar to that found in marshy
pools rather than in streams.

The single épecimen of Derallus altus LeConte is of interest. This species is not frequently

collected and appears to prefer the eroded roots of grasses at the margins of large rivers and lakes as an

adult habitat. The collection is probably adventitious.

Male, Collection

COLEOPTERA Female Method Site Date
Dytiscidae
Agabus aeruginosus Aube 5,0 Light PBII 10 May 1995
1,1 Light PBII 23 May 1995
Bidessus granarius (Aube) 0,2 Light PBII 12 Jun 1993
1.2 Light PBII 30 Jul 1995
0,1 Light PBIII 21 Sep 1993
Bidessus lacustrus (Say) 2.7 Light PBI 12 Jun 1993
0,1 Light PBI 2 Nov 1995
11,59 Light PBII 10 May 1995
L1 Light PBII 27 Jun 1995
0,1 Light PBII 30 Jul 1995
1,0 Light PBII 21 Sep 1995

11
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0.2 Light PBIIl 21 Sep 1995
Celina angustata Abube : 0.1 Light PBII 30 Jul 1995
Celina slossoni Mutchler 1.0 Light PBII 12 Jun 1995
3.1 Light PBII 27 Jun 1995
Copelatus caelatipennis Aube 1.0 Light PBII 10 May 1995
I.1 Light PBIT 23 May 1995
1.0 Light PBII 27 May 1995
Copelatus chevrolati Aube 1.0 Light PBII 30 Jul 1995
- 0.1 Light PBII 21 Sep 1995
Copelatus glyphicus (Say) 5.11 Light PBII 10 May 1995
Coptotomus interrogatus (Fabricius) 33 Light PBII 10 May 1995
0.1 Light PBII 30 Jul 1995
Desmopachria grana (LeConte) 0.1 Light PBII 27 Jun 1995
0.1 - Light PBII 30 Jul 1995
0.1 Light PBII 24 Sep 1995
0.3 Light PBII 21 Sep 1995
Hydaticus bimarginatus (Say) 0.1 Light PBII" 23 May 1995
- 0.l Light PBII 12 Jun 1995
1.0 Light PBIII 21 Sep 1995
Hydroporus cimicoides Sharp 0.1 Light PBI 30 Jul 1995
1.1 Light PBI 21 Sep 1995
0.1 Light PBI 2 Nov 1995
1.2 Light PBII 27 Jun 1995
0.2 Light PBII 21 Sep 1995
Hydroporus clypealis Sharp 5,10 Light PBII 10 May 1995
' 1.1 Light PBII 23 May 1995
0.3 Light PBII 27 Jun 1995
1.0 Light PBII 30 Jul 1995
Hydroporus hybridus Aube 0.2 Light PBII 22 Mar 1995
Hydroporus lobatus Sharp 0,1 Light PBII 12 Jun 1995
0.1 Light PBI 2 Nov 1995
Hydroporus vittatipennis Gemminger & Harold 0,1 Light PBII 21 Sep 1995
Liodessus affinis (Say) 0,1 Light PBII 27 Jun 1995
0.2 Light PBII 30 Jul 1995
Liodessus fuscatus (Crotch) 0.1 Light PBII 27 Jun 1995
1.0 Light PBIII 21 Sep 1995
Rhantus calidus (Fabricius) 0.1 Light PBII 12 Jun 1995
Thermonectes basillaris (Harris) 0.1 Light PBI 30 Jul 1995
0,1 Light PBII 30 Jul 1995
Gyrinidae
Dineutus carolinus LeConte 1.3 Light PBI 22 Mar 1995
0.1 Light PBII 12 Jun 1995
(Dineutus horni Roberts 1.0 Light PBII 22 Mar 1995
Gyrinus gibber LeConte (=G. frosti Fall) 0.1 Light PBI 22 Mar 1995
0.1 Light PBII 27 Jun 1995
Gyrinus pernitidus LeConte 0.1 Light PBII 12 Jun 1995
I,1 Light PBII 2 Nov 1995
Haliplidae '
Haliplus punctatus Aube 0.1 Light PBII 23 May 1995
0.1 Light PBII 27 Jun 1995
Peltodytes dunavani Young 2.1 Light PBII 27 Jun 1995
Peltodytes sexmaculatus Roberts 0.1 Light PBI 30 Jul 1995
0,1 Light PBII 12 Jun 1995
1.2 Light PBII 30 Jul 1995
Hydrochidae
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Hydrochus inaequalis LeConte 0.1 Light PBII 10 May 1995
Hydrophilidae

Berosus aculeatus LeConte 1.2 Light PBI 12 Jun 1995
7.13 Light PBII 10 May 1995
46,69 Light PBII 23 May 1995

146.143 Light PBII 12 Jun 1995
49.196 Light PBII 27 Jun 1995

4.7 Light PBII 30 Jul 1995

0.4 Light PBII 24 Sep 1995

Berosus exiguus (Say) 0.1 Light PBII 27 Jun 1995
Berosus fraternus (LeConte) v 1.1 Light PBII 30 Jul 1995
0.2 Light PBII 24 Sep 1995

Berosus striatus (Say) 2.1 Light PBI 30 Jul 1995
3.2 Light PBII 27 Jun 1995

0.1 Light PBII 21 Sep 1995

Cymbiodyra vindicata Fall 0.2 Light PBII 10 May 1995
1.0 Light PBII 23 May 1995

Derallus altus (LeConte) 0.1 Light PBII 27 Jun 1995
Enochrus blarchlevi (Fall) 0.2 Light PBII 10 May 1995
0.1 Light PBII 23 May 1995

Enochrus cinctus (Say) 3.1 Light PBI 27 Jun 1995
Enochrus consors (LeConte) 0.1 Light PBII 23 May 1995
Enochrus consortus Green 1.0 Light PBII 10 May 1995
1.5 Light PBII 23 May 1995

Enochrus ochraceus (Melsheimer) 22,100 Light PBI 10 May 1995
8.8 Light PBII 23 May 1995

3.6 Light PBII 12 Jun 1995

3.2 Light PBII 30 Jul 1995

1.0 Light PBII 21 Sep 1995

0.1 Light PBII 24 Sep 1995

Enochrus savi Gunderson 0.2 Light PBII 10 May 1995
Enochrus sublongus (Fall) 0.1 Light PBI 22 Mar 1995
0.2 Light PBI 30 Jul 1995

0.1 Light PBI 2 Nov 1995

12.10 Light PBII 27 Jun 1995

0.1 Light PBIl 2 Nov 1995

Helocombus bifidus (LeConte) 3,6 Light PBII 10 May 1995
33 Light PBII 23 May 1995

0,1 Light PBII 27 Jun 1995

Hydrochara soror Smetana 10,10 Light PBII 27 Jun 1995
0,1 Light PBII 2 Nov 1993

Hydrochara spangleri Smetana 1,0 Light PBI 22 Mar 1995
' 0.1 Light PBII 10 May 1995

Tropisternus collaris (LeConte) 1,1 Light PBI 30 Jul 1995
8.11 Light PBII 27 Jun 1995

24 Light PBII 30 Jul 1995

Tropisternus mixrus (LeConte) 0,2 Light PBI 30 Jul 1995
1,0 Light PBII 27 Jun 1995

Noteridae

Hydrocanthus iricolor Say 0.1 Light PBII 21 Sep 1995
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DIPTERA: Tipulidae
by G.W. Byers
Biological Sciences
University of Kansas
Lawrence, Kansas 66045

Most of the crane flies collected by light traps and Malaise traps set near Pen Branch belong to
species that have wide distributions in the eastern United States. A few (e.g.. Tipula Aprina) have a
northern distribution and reach the southern limit of their known range in South Carolina. Others (e.g.,

Qrimarga mirabilis, Limonia domestica) are largely southern in distribution. occurring widely in the

Neotropical region. One species. Tipula stenorhabda. had previously been recorded only from North

Carolina. None of the flies found in the traps was surprising, although one. Ormosia palpalis, provides a
new regional record if correctly identified from a single female. This species was previously reported only
from Pennsylvania. but in a key to the genus (Alexander 1942), the readily observable characters led clearly
to Q. palpalis.

A minor observation on the Pen Branch collections (some forty in number, as far as crane flies are

concerned) is that one of the largest species in eastern North America (Longurio testaceus) as well as one of

the smallest (Tasiocera ursina) were trapped. Wing length of L. testaceus is more than ten times that of the

T. ursina, and body length varies even more, the ratio being approximately 15 to 1.

A few generalizations can be offered, based on the flies trapped. For example, most of the species
collected belong to the tipulid subfamily Limoniinae and are characterized by small size. A notable
exception, with reference to size, is the large number of Limnophila marchandi taken on 22 March, the trap
date apparently coinciding with a major emergence of this species. This is an unusually large Limnophila
species. Most of the large Tipulidae (e.g., Tipula spp.) were found in Malaisé traps. Another general
observation, also made by others collecting with traps. is that the catch includes a preponderance of female

flies. I am not aware of the reason for this. A peculiar exception to this phenomenon is Teucholabis

complexa; this species was found in six collections, and nearly all the flies captured (6 of 7) were males.

14
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Some of the most common tipulids in the light trap samples were small Erioptera species of subgenus

Mesocyphona: E. caliptera. E. needhami, and E. parva. That they occur in almost all seasons during which

traps were operated suggests that there is almost continuous emergence of adults and probably implies that
these species have a short life cycle.

One rather frustrating problem encountered in identifying many small eriopterine Tipulidae is that
available keys are sometimes based on characters that can be seen in males only, such as characters of the
genitalia (hypopygium), and less often of the antennae. As a result. when only females are present in a trap
collection (and in light traps, even these are often legless or are damaged in other ways), only a generic or

subgeneric identification is possible. This applies especially to small flies in the genera Molophilus and

Ormosia, less often in Erioptera.

Male, Collection
TIPULIDAE Female Methods Site Date
Antocha opalizans Osten Sacken 0.2 Light PBI 22 Mar 1995
29 Light PBII 22 Mar 1995
31 Light PBII 23 May 1995
0,2 Light PBHII 21 Sep 1995
0,1 Light PBII 2 Nov 1995
Antocha saxicola (Osten Sacken) 1,0 Light PBII 23 May 1995
Epiphragma solatrix Osten Sacken 1.0 Malaise PBIIL 29 Apr 1997
Erioptera caliptera Say 1,0 Malaise PBI 29 Apr 1997
0,3 Light PBI 12 Jun 1995
0.1 Light PBI 2 Nov 1995
0,1 Light PBII 22 Mar 1995
0,1 Light PBII 10 May 1995
0.2 Light PBII 27 Jun 1995
0,2 Light PBII 30 Jul 1995
1.4 Light PBII 21 Sep 1995
0.3 Light PBII 2 Nov 1995
1,1 Malaise PBIII 29 Apr 1997
0,6 Light PBIII 30 Jul 1995
0,3 Light PBHI 21 Sep 1995
Erioptera chrysocoma Osten Sacken 1,0 Malaise PBI 29 Apr 1995
1,0 Malaise PBI 29 Apr 1997
0.1 Light PBII 23 May 1995
0,1 Malaise PBIII 29 Apr 1995
Erioprera needhami Alexander 0,1 Light PBI 12 Jun 1995
1,3 Light PBI 30 Jul 1995
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Erioptera parva Osten Sacken

Erioptera septemtrionis Osten Sacken

Erioptera nr. straminea Osten Sacken
Erioprera villosa Osten Sacken
Gnophomyia luctuosa Osten Sacken
Gonomyia florens Alexander
Gonomyia puer Alexander

Gonomyia sulphurella Osten Sacken
Limnophila angustula Alexander .
Limnophila fuscovaria Osten Sacken
Limnophila lurea Doane

Limnophila marchandi Alexander

Limnophila munda Osten Sacken

Limonia domestica (Osten Sacken)

Limonia rara (Osten Sacken)
Limonia rostrata (Say)

Limonia shannoni (Alexander)
Limonia stulta (Osten Sacken)
Longurio testaceus Loew

Molophilus sp.

Molophilus forcipulus (Osten Sacken)

Orimarga mirabilis (Osten Sacken)

Ormosia nigripila (Osten Sacken)

23
0.1
0.1
0.2
23
0.4
2.10
9.1
02
1.3
0.4
22
0.2
1.1
0.1
0.1
3,0
4.1
0.1
1.1
0.1
0.1
1.0
0.2
1.1
0.3
0.1
0.1
0.8
1.2
0.1
0.2
33,54
0,1
0.1
0.2
0.1
0.1
0,1
0,1
1,0
0.1
0.1
1,0
0,1
0.1
1,0
0.1
0.1
0,1
0,1
1,0
0.1
0,1
0.1
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Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Malaise
Malaise
Malaise
Light
Light
Light
Light
Light
Light
Light
Light
Malaise
Light
Light
Malaise
Malaise
Malaise
Light
Light
Malaise
Malaise
Malaise
Light
Light
Light
Malaise
Malaise
Light
Malaise
Light
Light
Light
Light
Malaise
Light
Light

PBII
PBII
PBII
PBII
PBII
PBIII
PBI
PBII
PBI1
PBII
PBII
PBII
PBII
PBIII
PBIII
PBI
PBII
PBII
PBII
PBIII
PBI
PBIII
PBI
PBII
PBI
PBI
PBII
PBII
PBIII
PBII
PBI
PBI
PBII
PBI
PBIII
PBI
PBI
PBI
PBI
PBIII
PBIII
PBII
PBII
PBII
PBIII
PBIII
PBIII
PBI
PBI
PBII
PBII
PBI
PBIII
PBI
PBII

23 May 1995
12 Jun 1995
30 Jul 1995
21 Sep 1995
24 Sep 1995
21 Sep 1995
30 Jul 1995
12 Jun 1995
27 Jun 1995
30 Jul 1995
21 Sep 1995
24 Sep 1995
2 Nov 1995
30 Jul 1993
21 Sep 1995
12 Jun 1995
10 May 1995
27 Jun 1995
22 Mar 1995
29 Apr 1997
29 Apr 1997
29 Apr 1995
21 Sep 1995
21 Sep 1995
12 Jun 1995
30 Jul 1995
12 Jun 1995
30 Jul 1995
21 Sep 1995
21 Sep 1995
23 Dec 1996
22 Mar 1995
22 Mar 1995
10 Apr 1997
21 Mar 1997
21 Mar 1997
30 Jul 1995
2 Nov 1995
23 Dec 1996
29 Apr 1997
29 Apr 1997
10 May 1995
12 Jun 1995
24 Sep 1995
29 Apr 1997
1 Mar 1996
30 Jul 1995
29 Apr 1997
21 Sep 1995
21 Sep 1995
24 Sep 1995
30 Jul 1995
29 Apr 1997
2 Nov 1995
2 Nov 1995




Ormosia palpalis Dietz
Pedicia inconstans (Osten Sacken)

Pilaria stanwoodae (Alexander)

Pilaria recondita (Osten Sacken)

Pseudolimnophila australina Alexander

Pseudolimnophila luteipennis (Osten

Sacken)

Tasiocera ursina (Osten Sacken)

Teucholabis complexa Osten Sacken

Tipula aprilina Alexander

Tipula furca Walker

Tipula manaharta Alexander
Tipula savi Alexander

Tipula stenorhabda Alexander

Toxorhina magna Osten Sacken

Ulomorpha rogersella Alexander

0.1
0.1
0.2
0.1
0,3
1.0
1.1
0.1
0.1
0,2
1.0
0.1
0.1

0.2
0.2
0.1
0.1
1.0
0.1
1.0
02
2.0
0.1
1,0
20
1.0
1,0
0.1
1,0
1,0
252
0.4
1,1
194
34
1.0
0.1
0.1
0,1
1,1
1.0
0.1
0,1

Malaise
Malaise
Malaise
Malaise
Light
Light
Light
Malaise
Light
Light
Malaise
Light
Malaise

Malaise
Malaise
Light
Malaise
Light
Light
Malaise
Malaise
Malaise
Malaise
Malaise
Malaise
Light
Light
Light
Light
Light
Malaise
Malaise
Light
Malaise
Malaise
Malaise
Light
Malaise
Malaise
Light
Light
Light
Malaise

DIPTERA: Culicidae

by W. Reeves

Dept. of Entomology
Clemson University
Clemson, SC 29634

PBIII
PBI
PBIII
PBIII
PBI
PBII
PBII
PBI
PBI
PBII
PBIII
PBIII
PBI

PBI
PBI
PBI
PBI
PBII
PBII
PBIII
PBIII
PBI
PBI
PBIII
PBI
PBI
PBII
PBII
PBII
PBIII
PBI
PBI
PBII
PBIII
PBIII
PBI
PBIII
PBIII
PBI
PBIII
PBII
PBIII
PBIII

29 Apr 1997
10 Apr 1997
29 Apr 1997
21 Mar 1995
2 Nov 1995
10 May 1995
23 May 1995
29 Apr 1997
12 Jun 1995
23 May 1995
29 Apr 1997
21 Sep 1995
2} Mar 1997

10 Apr 1997
29 Apr 1997
30 Jul 1995
23 Dec 1996
10 May 1995
2] Sep 1995
21 Mar 1997
10 Apr 1997
29 Apr 1995
29 Apr 1997
29 Apr 1997
29 Apr 1997
30 Jul 1995

12 Jun 1995

27 Jun 1995
24 Sep 1995
30 Jul 1995
21 Mar 1997
10 Apr 1997
22 Mar 1995
21 Mar 1997
10 Apr 1997
21 Mar 1997
21 Sep 1995
4 Mar 1997
10 Apr 1997
21 Sep 1995
23 May 1995
30 Jul 1995
29 Apr 1997

The mosquitoes identified from Pen Branch. SRS, are typical species for the state of South

Carolina.
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Male, Collection
CULICIDAE Female Methods Site Date
Aedes vexans (Meigen) 0.2 Light PBII 22 Mar 1993
2.2 Light PBII 10 May 1995
3.0 Light PBII 27 Jun 1995
2,0 Light PBII 12 Jun 1995
0,1 Light PBII 23 Sep 1995
Anopheles punctipennis (Say) 1,2 Light PBII 23 May 1995
1,0 Light PBII 23 Sep 1993
0.1 Light PBII 2 Nov 1995
0.2 Light PBII 29 Apr 1993
Culex pipiens quinquefasciatus Say 0.1 Light PBII 22 Mar 1993
2,0 Light PBII 23 May 1993
2.5 Light PBII 10 May 1995
0,1 Light PBII 2 Nov 1993
Culex nigripalpus Theobald 0.1 Light PBII 23 Sep 1995
Culex territans Walker 0,1 Light PBII 23 May 1995
Culiseta melanura (Coquillett ) 1,0 Light PBII 2 Nov 1995

DIPTERA: Simuliidae
By P.H. Adler
Department of Entomology
Clemson University

Clemson, South Carolina 29634

The species of Simuliidae identified from Pen Branch, SRS, are typical for the state of South

Carolina.
SIMULIIDAE ~Male. Collection
Female Methods Site Date
Simulium decorum Walker 0,1 Light PBI 22 Mar 1995
1,0 Light PBII 22 Mar 1995
Simulium jenningsi Malloch Group 1,0 Light PBI 22 Mar 1995
Simulium tuberosum (Lundstrém) 1,5 Light PBI 22 Mar 1995
cytospecies F I Intersex
3,1 Light PBII 21 Sep 1995
1,3 Light PBII 22 Mar 1995
Simudium verecundum Stone & 8.4 Light PBI 22 Mar 1993
Jamnback
2,0 Light PBII 22 Mar 1995
2,0 Light PBII 21 Sep 1995
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DIPTERA: Chironomidae

by J.H. Epler
461 Tiger Hammock Road
Crawfordville, FL. 32327

It is obvious from the following list of species that Pen Branch harbors a very diverse chironomid
fauna. The samples showed a typical (for the Southeast U.S.) emergence pattern in that a greater number of
Orthocladiinae species were collected during the cooler spring months, compared to the greater number of
Chironominae species collected later in the year.

Many new records were derived from these samples. One species, Cladopelma spectabilis, is a
new record for the United States (it was described from Ontario, Canada. and known only from the holotype
male).

Many of these species are undescribed, or are unidentifiable without resorting to examination of
type material; most of these yet-unidentified species were assigned only number designators. It can
generally be assumed that the taxa listed with numerical designators are undescribed, with the exception of
the Corynoneura, Parakiefferiella, and Thienemanniella taxa; most of the species in those genera that are
recorded from the Nearctic Region are so poorly described that it is difficult to identify them without
examining type material or material in European collections. The genus Tanyzarsus is probably represented
by at least 30 species in the eastern U.S., but very few have been described (names are in manuscript for at
least 4 of the taxa designated by numbers in this study). Two names, Polypedilum “angulum” and cf.
“bergi” are used here in advance of their publication in a revision by Dave Maschwitz to appear soon.

Note that two “forms” (small and large) have been designated for Polypedilum trinuﬁ. These may
be different species, but, without associated immature stages, no conclusion can be drawn.

The samples were particularly rich in species for several genera: Pseudorthocladius, Polypedilum,
and Tanytarsus. The latter two are widespread, species-rich genera; such diversity would be expected from
an drea with good water/habitat quality. The identification of so many species of Pseudorthocladius was
made possible by a recent revision of the genus (Saether & Sublette 1983). Many of the new taxa described
in that work were originally described from the Aiken/Savannah River Plant area.

Species new to Science

Bryophaenocladius sp. 3 Epler
Psectrocladius sp. 1 Epler
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Smittia sp. | Epler

Smittia sp. 2 Epler (may be S. pratorum (Goetghebuer))
Svnorthocladius sp. 1 Epler

Rheotanytarsus sp. 4 Epler

Saetheria sp. | Epler (may be unknown male of S. hirra Saether)
Tanytarsus spp. 3, 8, 10, 11, 13, 14 Epler

Species new to South Carolina

Larsia sp. 1 Epler (description in ms by colleague)
Corynoneura cf. oxfordana Boesel & Winner
Parakiefferiella cf. bathophila Kieffer
Pseudorthocladius rectilobus Saether & Sublette
Cladopelm spectabilis Townes

Micropsectra cf. geminata Oliver & Dillon

Omisus sp. A Epler (description in ms by colleague)
Parachironomus alatus Beck

Parachironomus digitalis (Edwards) (new record for North America)
Polypedilum “angulum Maschwitz”

Polypedilum angustum Townes

Polypedilum cf. *bergi Maschwitz”

Polypedilum ophioides Townes

Male, Collection
CHIRONOMIDAE Female Methods Site Date
Tanypodinae
Ablabesmyia sp. 0.15 Light PBI 22 Mar 1995
0.1 Light PBI 12 Jun 1995
0,6 Light PBI 30 Jul 1995
0.2 Light PBI 21 Sep 1995
0.12 Light PBI 2 Nov 1995
0.26 Light PBII 22 Mar 1995
1.6 Light PBII 10 May 1995
0.23 Light PBII 23 May 1995
0,7 Light PBII 27 Jun 1995
0,1 Light PBII 30 Jul 1995
0,2 Light PBII 21 Sep 1995
0.8 Light PBII 2 Nov 1995
0,7 Light PBIII 12 Jun 1995
0,11 Light PBIII 21 Sep 1995
Ablabesmyia annulata (Say) 0.2 Light PBIII 21 Sep 1995
Ablabesmyia aspera (Roback) 1,0 Light PBII 10 May 1995
3,0 Light PBII 23 May 1995
2,0 Malaise PBIII 29 Apr 1997
1,0 Light PBII 30 Jul 1995
Ablabesmyia cf. idei (Walley) 1,0 Light PBI 30 Jul 1995
1,0 Light PBIII 21 Sep 1995
Ablabesmyia mallochi (Walley) 1,0 Light PBI 12 Jun 1995
: 1,0 Light PBI 21 Sep 1995
3,0 Light PBI 2 Nov 1995
1,0 Light PBII 22 Mar 1995
1,0 Light PBII 2 Nov 1995
1,0 Light PBIII 30 Jul 1995
Ablabesmyia monilis (L.) 1,0 Light PBI 30 Jul 1995

20




Coelotanypus concinnus (Coquillett)
Guttipelopia guttipennis (v.d. Wulp)

Labrundinia pilosella (Loew)

Labrundinia virescens Beck & Beck
Labrundinia sp. SC-1 Epler

Larsia cf. planensis (Johannsen)
Larsia sp. 1 Epler

Meropelopia americana Fittkau
Natarsia baltimoreus (Macquart)

Nilotanypus fimbriarus (Walker)
Paramerina anomala Beck & Beck

Pentaneura inconspicua (Malloch)
Procladius bellus (Loew)

Procladius freemani Sublette
Procladius sublerrei Roback

Procladius sp.

Tanypodinae sp.

3.0
43
0,1
2,0
1,0
0,1
10
2,0
2.0
1,0
1,0
1,0
1.0
1.0
1.0
1.0
1.0
1,0
1.0
1.0
0,6
0.7
0.7
1,1
0.18
1.3
1,19
0.4
1.2
0.9
11
0.9
0.2
0.2
217
1.0
528
0.2
21,35
34
22,51
50
5.0
780 M&F
3,5
6.84
44
0.8
3,61
1,6
1,5
0,52
40
0.1
0,5

Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Malaise
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

PBIII
PBII
PBI
PBII

PBIII

PBINI
PBI
PBII
PBII
PBII
PBI
PBII

PBIII

PBIII
PBII
PBII
PBI
PBII
PBI
PBI
PBI
PBI
PBI
PBI
PBI
PBII
PBII
PBII
PBII
PBII
PBII
PBII

PBIII

PBIII

PBIII
PBII
PBI
PBI
PBI
PBI
PBI
PBII
PBII
PBII
PBII
PBII
PBII
PBII
PBII

PBIII

PBIII
PBI1
PBII

PBIII
PBI

30 Jul 1995
10 May 1995
22 Mar 1995
30 Jul 1995
12 Jun 1995
21 Sep 1995
2 Nov 1995
10 May 1995
2 Nov 1995
2 Nov 1995
30 Jul 1995
27 Jun 1995
29 Apr 1997
21 Sep 1995
22 Mar 1995
10 May 1995
22 Mar 1995
2 Nov 1995
22 Mar 1995
2 Nov 1995
22 Mar 1995
12 Jun 1995
30 Jul 1995
21 Sep 1995
2 Nov 1995
22 Mar 1995
23 May 1995
27 Jun 1995
30 Jul 1995
21 Sep 1995
24 Sep 1995
2 Nov 1995
12 Jun 1995
30 Jul 1995
21 Sep 1995
22 Mar 1995
22 Mar 1995
12 Jun 1995
30 Jul 1995
21 Sep 1995
2 Nov 1995
22 Mar 1995
10 May 1995
23 May 1995
27 Jun 1995
30 Jul 1995
21 Sep 1995
24 Sep 1995
2 Nov 1995
12 Jun 1995
30 Jul 1995
22 Mar 1995
10 May 1995
21 Sep 1995
22 Mar 1995




Tanypus sp.

Tanypus concavus Roback

Tanypus neopunctipennis Sublette
Diamesinae

Porthastia longimana Kieffer
Orthocladiinae

Antillocladius arcuatus Saether

Brillia flavifrons (Johannsen)

Bryophaenocladius impectinus Saether

Bryophaenocladius sp. 3 Epler
Corynoneura cf. lobata Edwards

Corynoneura cf. oxfordana Boesel &
Winner
Corynoneura sp.

Corynoneura sp. 1 Epler
Cricotopus sp.

0,1
0.2
0,12
0.1
0,47
0,15
0,1
0,11
0,19
0,37
0.15
0.180
0,3
0,24
0,3
0,1
0.1
0.1
0.1
0.1
0,1
0,2
0,1

0,2

1.0
1,0
1,0
1,0
1,0
3,1
5,0
5,0
6,0

04

0,1

0,1

0.1

0.1

1,0

0,2

0,2

0,9

0,2

0,9
0,10
0,2
0,56
0,8
0,17
0,6
0,13
0,3
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Malaise
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

Malaise
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

Light

Light
Light
Light
Light
Light
Light
Light
Light
Light

Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

PBI
PBI
PBI
PBI
PBI
PBII
PBII
PBII
PBII
PBII
PBII
PBII
PBIII
PBIII
PBIII
PBI
PBII
PBI
PBII
PBII
PBII
PBII
PBI

PBII

PBI
PBI
PBI
PBII
PBI
PBI
PBI
PBII
PBII

PBI
PBI
PBII
PBII
PBII
PBI
PBI
PBI
PBI
PBI
PBI
PBII
PBII
PBII
PBII
PBII
PBII
PBII
PBIII

29 Apr 1997
12 Jun 1995
30 Jul 1995
21 Sep 1995
2 Nov 1995
22 Mar 1995
23 May 1995
27 Jun 1995
30 Jul 1995
21 Sep 1995
24 Sep 1995
2 Nov 1995
29 Apr 1997
12 Jun 1995
30 Jul 1995
30 Jul 1995
30 Jul 1995
30 Jul 1995
23 May 1995
27 Jun 1995
30 Jul 1995
24 Sep 1995
30 Jul 1995

22 Mar 1995

30 Jul 1995
12 Jun 1995
12 Jun 1995
30 Jul PBII
12 Jun 1995
22 Mar 1995
2 Nov 1995
22 Mar 1995
2 Nov 1995

30 Jul 1995
2 Nov 1995
22 Mar 1995
23 May 1995
30 Jul 1995
22 Mar 1995
22 Mar 1995
12 Jun 1995
30 Jul 1995
21 Sep 1995
2 Nov 1995
22 Mar 1995
10 May 1995
23 May 1995
27 Jun 1995
30 Jul 1995
21 Sep 1995
2 Nov 1995
12 Jun 1995



Cricotopus bicinctus (Meigen)

Cricotopus cf. festivellus (Kieffer)
Cricotopus luciae LeSage & Harrison
Cricotopus politus (Coquillett)

Cricotopus svlvestris (Fabricius) Grp. sp.
Cricotopus trifasciatus (Meigen)
Cricotopus cf. sp. 2 Epler

Eukiefferiella cf. claripennis (Lundbeck)

Eukiefferiella coerulescens (Kieffer) Grp.

sp. 1
Heterotrissocladius marcidus (Walker)
Limnophyes minimus (Meigen)

Mesosmittia patrihortae Saether

Nanocladius cf. rectinervis (Kieffer)

Nanocladius ? sp.
Orthocladius lignicola (Kieffer)

Orthocladius cf. nigritus Malloch
Orthocladius obumbrarus Johannsen

Orthocladius oliveri Soponis
Parakiefferiella cf. bathophila (Kieffer)
Parakiefferiella sp. 2 Epler

Parakiefferiella sp. 3 Epler
Parakiefferiella sp.
Parametriocnemus cf. lundbeckii
(Johannsen)

Parametriocnemus sp. 4 Epler
(aberrant P. lundbeckii?)

Parametriocnemus sp.
Paraphaenocladius exagitans
(Johannsen)

0.1
6,14
0,63

2.7
4,0

1,0

1.0

1,0

1,0

2,0

1,0
0,1

1,0

1,0

7.0

3,0

2,0

1,0

1,0
1,0
20
2,0
2,0
1,0
1,0
1,0
1,0
1,0
2,0
1,0
8,0
43,0
1,0
17,0
4,0
16,0
1,0
1,0
4,0
1,0
1,0
1,0

1,0
1,0
1,0
1.0

1,0
1,0
4,0
3,0
1,0
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o
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Licht
Light
Light
Light
Light
Light

Light
Light
Malaise
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Malaise
Light
Light
Light
Light
Light

Light
Light
Malaise
Light

Malaise
Light
Malaise

Light
Light

PBIII
PBI
PBI
PBI
PBII
PBII
PBI
PBII
PBI
PBI
PBII
PBII
PBII
PBI
PBII
PBI
PBII
PBIII

PBI
PBI
PBI
PBI
PBII
PBIII
PBI
PBII
PBII
PBI
PBII
PBI
PBI
PBII
PBI
PBI
PBII
PBII
PBI
PBI
PBII
PBII
PBI
PBI

PBI
PBII
PBIII

PBI

PBI
PBII
PBI

PBII
PBIII

21 Sep 1995
22 Mar 1995
30 Jul 1995
2 Nov 1995
22 Mar 1995
10 May 1995
2 Nov 1995
22 Mar 1995
21 Sep 1995
2 Nov 1995
22 Mar 1995
22 Mar 1995
2 Nov 1995
30 Jul 1995
22 Mar 1995
22 Mar 1995
22 Mar 1995
21 Sep 1995

22 Mar 1995
22 Mar 1995
29 Apr 1997
2 Nov 1995
2 Nov 1995
12 Jun 1995
12 Jun 1995
30 Jul 1995
21 Sep 1995
2 Nov 1995
2 Nov 1995
22 Mar 1995
22 Mar 1995
22 Mar 1995
22 Mar 1995
22 Mar 1995
22 Mar 1995
22 Mar 1995
22 Mar 1995
22 Mar 1995
22 Mar 1995
22 Mar 1995
2 Nov 1995
22 Mar 1995

2 Nov 1995
23 May 1995
29 Apr 1997
22 Mar 1995

29 Apr 1997
2 Nov 1995
29 Apr 1997

23 May 1995
12 Jun 1995




!

Psectrocladius cf. pilosus Roback

Psectrocladius cf. simulans (Johannsen)
Psectrocladius vernalis (Malloch)

Psectrocladius sp. 1 Epler
Pseudorthocladius clavatosus Saether &
Sublette

Pseudorthocladius cf. destitutus Saether
& Sublette

Pseudorthocladius dumicaudus Saether
& Sublette

Pseudorthocladius macrovirgatus
Saether & Sublette

Pseudorthocladius rectilobus

Saether & Sublette

Pseudorthocladius rectangularis
Caspers & Siebert

Pseudorthocladius uniserratus

Saether & Sublette

Pseudorthocladius wingoi Saether &
Sublette

Pseudosmittia forcipata (Goetghebuer)

Rheocricotopus glabricollis (Meigen)
Rheocricotopus robacki (Beck & Beck)

Smittia sp. | Epler
Smittia cf. sp. 2 Epler

Synorthocladius sp. 1 Epler
Thienemanniella sp.

Thienemanniella sp. 1 Epler
Thienemanniella sp. 2 Epler

Tvetenia sp.
Unniella multivirga Saether

Orthocladiinae sp.

M
| intersex
8,0
7.0
1,0
1.0
1.0
6,0

1,0
3,0
2,0
14,0
1,0
7,0
1,0

2,0
5.0
1,0
20
1,0
1,0
20
1,0
20,0
1,0
1,0
5,0
1.0
3,0
1,0
1,0
10,0
0.4
11
0,7
7.0
6,0
1,0
1,0
10
5,0
28,0
1172
0,20
0.8
09
0.1
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Light

Light
Light
Light
Light
Light
Malaise

Malaise
Malaise
Malaise
Malaise
Light
Malaise
Light

Malaise
Malaise
Light
Light
Malaise
Light
Light
Light
Light
Light
Light
Malaise
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Malaise
Light
Light
Light

PBI

PBII
PBII
PBI
PBII
PBII
PBI

PBIII

PBI

PBIII

PBIII

PBII

PBIII

PBII

PBI
PBIII
PBI
PBI
PBI
PBI
PBI
PBI
PBII
PBII
PBII
PBIII
PBI
PBII
PBII
PBII
PBI
PBII
PBII
PBII
PBI
PBII
PBI
PBII
PBII
PBI
PBII
PBI
PBI
PBI
PBI
PBI

22 Mar 1995

22 Mar 1995
23 May 1995
2 Nov 1995
2 Nov 1995
22 Mar 1993
29 Apr 1997

29 Apr 1997
29 Apr 1997
29 Apr 1997
29 Apr 1997
22 Mar 1995
29 Apr 1997
10 May 1995

29 Apr 1997
29 Apr 1997
22 Mar 1995
22 Mar 1995
29 Apr 1997
12 Jun 1995
30 Jul 1995
2 Nov 1995
22 Mar 1995
21 Sep 1995
2 Nov 1995
29 Apr 1997
2 Nov 1995
22 Mar 1995
10 May 1995
23 May 1995
2 Nov 1995
22 Mar 1995
23 May 1995
2 Nov 1995
2 Nov 1995
22 Mar 1995
22 Mar 1995
22 Mar 1995
23 May 1995
22 Mar 1995
22 Mar 1995
22 Mar 1995
29 Apr 1997
12 Jun 1995
30 Jul 1995
21 Sep 1995




Chironominae
Chironomus decorus (Johannsen)

Chironomus longipes Staeger

Chironomus sp. 2 Epler
Cladopelma amachaerum (Townes)

Cladopelma collator (Townes)

Cladopelma edwardsi (Kruseman)

Cladopelma galeator (Townes)
Cladopelma spectabile (Townes)
Cladotanytarsus sp. | Epler

0,48
0.265
0.20
0,90
1,10
0.5
0.2
0.20
0.25
0.1
0.3

0.4
2.35
6,14

0,4

45,71

39

30.46

0.1
2.19

0.1

0.5

0,4
03

1.0

2,0

1.0

1.0
4.0

1,0

3,0

3,0

1,0

5.0

1,0

1,0

1,0

3,0
5,0

3,0
4,0

IM

I intersex

6,0

1,0
5,0
11,0
6.0
0,5
4,0

1.0
5,0
3,0

1,0

Light
Light
Light
Light
Light
Light
Light
Light
Malaise
Light
Light

Light
Light
Light
Light
Light
Light
Light
Light
Light
Malaise
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

PBI
PBII
PBII
PBII

- PBII

PBII
PBII
PBII
PBII
PBIII
PBIII

PBI
PBI
PBI
PBI
PBI
PBII
PBII
PBII
PBII
PBIIL
PBIII
PBIII
PBIII
PBI
PBI
PBIII
PBII
PBI
PBI
PBI
PBII
PBII
PBII
PBIII
PBI
PBI
PBI
PBII
PBII
PBIII
PBI

PBI
PBI
PBI
PBII
PBII
PBII
PBII
PBII
PBI
PBII
PBII

2 Nov 1995
22 Mar 1995
10 May 1995
23 May 1995
27 Jun 1995
30 Jul 1995
24 Sep 1995
2 Nov 1995
29 Apr 1997
12 Jun 1995
21 Sep 1995

22 Mar 1995
12 Jun 1995
30 Jul 1995
21 Sep 1995
2 Nov 1995
22 Mar 1995
23 May 1995
21 Sep 1995
2 Nov 1995
29 Apr 1997
12 Jun 1995
30 Jul 1995
21 Sep 1995
12 Jun 1995
30 Jul 1995
12 Jun 1995
10 May 1995
30 Jul 1995
21 Sep 1995
2 Nov 1995
21 Sep 1995
24 Sep 1995
2 Nov 1995
21 Sep 1995
22 Mar 1995
21 Sep 1995
2 Nov 1995
22 Mar 1995
23 May 1995
21 Sep 1995
12 Jun 1995

30 Jul 1995
21 Sep 1995
2 Nov 1995
22 Mar 1995
23 May 1995
30 Jul 1995
21 Sep 1995
24 Sep 1995
2 Nov 1995
23 May 1995
24 Sep 1995




/

Cladotanytarsus sp. 2 Epler
Cryptochironomus fulvus (Johannsen)

Cryptochironomus ponderosus Sublette
Dicrotendipes sp.

Dicrotendipes lucifer (Joh.) Complex sp.

Dicrotendipes modestus (Say)

Dicrotendipes tritomus Kieffer

Einfeldia natchitocheae (Sublette)
Einfeldia cf. pagana (Meigen)
Einfeldia sp. | Epler

Endotribelos sp. 1 Epler
Glyptotendipes cf. lobiferus (Say)
Micropsectra cf. geminata Oliver &
Dillon

Microtendipes pedellus (DeGeer)

Nilothauma bicorne (Townes)
Omisus sp. A Epler
Parachironomus alatus (Beck)

Parachironomus carinatus (Townes)
Parachironomus chaetoalus (Dendy &

Sublette)
Parachironomus digitalis (Edwards)

1.0
1.0
20
34,0
5.0
0,14
20
09
0,13
0.82
0,31
0.7
0,1
0,38
038
0.3
0.5
20
1.0
21.0
50
1.0
31,0
3,0
1.0
5.0
16,0
1.0
142.0
19.0
3,0
12,0
1,0
1,0
1,0
2.0
1,0
2,0
2,0

11

2,0
1.26
0,1

1,0
1,14
3.0

1,0

20
1,0
1,0
2,0

2,0
1,0

26

Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Malaise

Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

Light
Light

PBI
PBI
PBI
PBI
PBII
PBII
PBI
PBI
PBI
PBI
PBII
PBII
PBII
PBII
PBIII
PBIII
PBIII
PBI
PBI
PBI
PBII
PBII
PBII
PBII
PBIII
PBIII
PBIII
PBI
PBI
PBII
PBII
PBII
PBIII
PBI
PBII
PBIII
PBII
PBIN
PBIII

PBI
PBII
PBII
PBII
PBIII
PBII

PBI
PBIII
PBHI

PBI
PBIII
PBII

PBI
PBIII

2 Nov 1995
22 Mar 1995
12 Jun 1995
2 Nov 1995
23 May 1995
2 Nov 1995
2 Nov 1995
22 Mar 1995
12 Jun 1995
2 Nov 1995
22 Mar 1995
23 May 1995
21 Sep 1995
2 Nov 1995
12 Jun 1995
30 Jul 1995
21 Sep 1995
2 Nov 1995
12 Jun 1995
2 Nov 1995
22 Mar 1995
27 Jun 1995
23 May 1995
2 Nov 1995
12 Jun 1995
30 Jul 1995
21 Sep 1995
22 Mar 1995
2 Nov 1995
22 Mar 1995
27 Jun 1995
2 Nov 1995
21 Sep 1995
30 Jul 1995
23 May 1995
21 Sep 1995
21 Sep 1995
21 Sep 1995
29 Apr 1997

12 Jun 1995
22 Mar 1995
23 May 1995
27 Jun 1995
12 Jun 1995
22 Mar 1995
30 Jul 1995
30 Jul 1995
21 Sep 1995
30 Jul 1995
21 Sep 1995
2 Nov 1995

12 Jun 1995
12 Jun 1995




Parachironomus monochromus (Wulp)
Parachironomus tenuicandatus (Malloch)

Parachironomus sp. C Epler
Paralauterborniella nigrohalterale
(Malloch)

Paracladopelma undine (Townes)
Paracladopelma nereis (Townes)
Paratanytarsus dissimilis Johannsen

Paratanytarsus quadratus Sublette
Paratanytarsus sp. 2 Epler

Paratendipes subaequalis (Malloch)
Phaenopsectra flavipes (Meigen)
Polvpedilum “angulum Maschwitz”
Polvpedilum angustum Townes

Polypedilum cf. “bergi Maschwitz”

Polypedilum convicrum (Walker)

Polvpedilum digitifer Townes

Polvpedilum griseopunctatum Malloch

Polypedilum halterale (Coquillett)

Polypedilum illinoense (Malloch)

Polvpedilum ophioides Townes

1.0
1.0
1.0
1.0
1,0

1.0
1.0
1.0
1,0
1.0
2.0
1.0
4.0
6.0
4.0
1.0
2,0
2.0
1,0
1.0
1.0
1.0
1.0
1.0
3,0
2.0
7.0
1,0
4,0
1.0
1.0
1.0
2.0
1.0
2.1
1,3
1,0
6,0
1,0
2,0
1,0
3,0
2,0
1.0
4,0
7,0
1.0
7.0
14,0
3,0
4,0
4,0
3.0
20

Light
Light
Light
Light
Light

Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Malaise
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Malaise

PBI
PBI
PBII
PBI
PBI

PBIII
PBI
PBII
PBII
PBI
PBII
PBI
PBI
PBII
PBII
PBII
PBIII
PBII
PB1
PBII
PBII
PBII
PBII
PBIII
PBI
PBI
PBII
PBII
PBI
PBII
PBII
PBHI
PBII
PBIII
PBI
PBI
PBI
PBI
PBII
PBII
PBII
PBII
PBIII
PBIII
PBI
PBI
PBI1
PBII
PBII
PBII
PBII
PBII
PBIII
PBI

30 Jul 1995
30 Jul 1995
23 May 1995
2 Nov [995
22 Mar 1995

12 Jun 1995
30 Jul 1995
23 May 1995
27 Jun 1995
2 Nov 1995
22 Mar 1995
2 Nov 1995
2 Nov 1995
22 Mar 1995
2 Nov 1995
23 May 1995
21 Sep 1995
10 May 1995
12 Jun 1995
10 May 1995
23 May 1995
27 Jun 1995
24 Sep 1995
12 Jun 1995
30 Jul 1995
2 Nov 1995
23 May 1995
2 Nov 1995
2 Nov 1995
27 Jun 1995
24 Sep 1995
2 Nov 1995
22 Mar 1995
21 Sep 1995
29 Apr 1997
30 Jul 1995
21 Sep 1995
2 Nov 1995
10 May 1995
27 Jun 1995
30 Jul 1995
2 Nov 1995
12 Jun 1995
21 Sep 1995
30 Jul 1995
2 Nov 1995
22 Mar 1995
10 May 1995
23 May 1995
27 Jun 1995
30 Jul 1995
2 Nov 1995
21 Sep 1995
29 Apr 1997




Polypedilum scalaeniun (Schrank)

Polypedilum simulans Townes

Polvpedulum trigonus Townes

Polypedilum tritum Walker (small)

Polypedilum tritum Walker (large)

Polypedilum vibex Townes

4.59
32
4,29
4,64
0,2
13.28
353
1,15
0,13
1.8
I,1
0.5
0.3
0.23
1,0
3.25
1,0
10.0
3.0
2.0
1,0
1.0
1,0
1,0
1.0
1,0
1.0
17.0
2,0
3,0
13,0
5,0
5.0
14,0
10,0
6.0
11,0
5,0
4,0
1,0
1,0
3,0
4,0
3,0
2,0
12,0
2,0
2,0
21 Male
1 Intersex
4,0
1,0
1,0

28

Light
Malaise
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Malaise
Light
Light
Light
Light

- Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

Light
Light
Light

PBI
PBI
PBI
PBI
PBI
PBI
PBII
PBII
PBII
PBII
PBII
PBII
PBII
PBII
PBIII
PBIII
PBIII
PBII
PBII
PBII
PBIII
PBI
PBII
PBII
PBIII
PBI
PBI
PBI
PBII
PBII
PBII
PBII
PBII
PBII
PBII

" PBII

PBIII
PBIII
PBI
PBI
PBI
PBI
PBH
PBII
PBII
PBII
PBII
PBII
PBII

PBIII
PBIL
PBIII

1

22 Mar 1995
29 Apr 1997
12 Jun 1997
30 Jul 1995
21 Sep 1995
2 Nov 1995
22 Mar 1995
10 May 1995
23 May 1995
27 Jun 1995
30 Jul 1995
21 Sep 1995
24 Sep 1995
2 Nov 1995
29 Apr 1997
12 Jun 1995
30 Jul 1995
23 May 1995
21 Sep 1995
2 Nov 1995
21 Sep 1995
22 Mar 1995
22 Mar 1995
24 Sep 1995
12 Jun 1993
22 Mar 1995
12 Jun 1995
2 Nov 1995
22 Mar 1995
10 May 1995
23 May 1995
27 Jun 1995
30 Jul 1995
21 Sep 1995
24 Sep 1995
2 Nov 1995
12 Jun 1995
21 Sep 1993
22 Mar 1995
12 Jun 1995
30 Jul 1995
2 Nov 1995
10 May 1995
23 May 1995
27 Jun 1995
30 Jul 1995
21 Sep 1995
24 Sep 1995
2 Nov 1995

12 Jun 1995
30 Jul 1995
12 Jun 1995




Pseudochironomus fulviventris
(Johannsen)

Rheotanvrarsus distinctissimus Brundin

Rheotanyvtarsus exiguus Johannsen

Rheotanytarsus sp. 4 Epler

Saetheria sp. | Epler

Stenochironomus macateei (Malloch)
Stenochironomus poecilopterus (Mitchell)
Stenochironomus sp.

Tanvtarsus cf. allicis Sublette

Tanytarsus cf. brundini Lindeberg

Tanytarsus cf. bucklevi Sublette

Tanytarsus cf. confusus Malloch
Tanytarsus dendyi Sublette

Tanytarsus cf. guerlus Roback

Tanytarsus mendax Kieffer

22

1,6
20,2
3,0
1,0
1.0
1,0
5,0
14.0
1,0
7.0
3.0
12,0
2.0
3,0
2,0
6.0
2,0
2.0
32,0
239,0
3,0
44,0

31,0.

172,0
21,0
8,0
49,0
1,0
24,0
1,0
22,0
3,0
1.0
1,0
1,0
1,0
1,0
30,0
1,0
6,0
1,0
4,0
1,0
1.0
3,0
4,0
9.0
1,0
106,0
13,0
1.0
1,0
69,0

29

Light

Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Malaise
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Malaise
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

PBI

PBII
PBII
PBIII
PBI
PBI
PBI
PBI
PBII
PBII
PBII
PBII
PBII
PBII
PBIII
PBIN
PBI
PBI
PBI
PBI
PBII
PBII
PBII
PBII
PBII
PBII
PBII
PBII
PBIII
PBIII
PBI
PBI
PBII
PBI
PBI
PBI
PBI
PBII
PBI
PBII
PBII
PBI
PBI
PBII
PBII
PBI
PBI
PBI
PBII
PBI
PBII
PBII
PBIII
PBI

12 Jun 1995

22 Mar 1995
23 May 1995
12 Jun 1995
22 Mar 1995
12 Jun 1995
30 Jul 1995
2 Nov 1995
22 Mar 1995
10 May 1995
30 Jul 1995
21 Sep 1995
24 Sep 1995
2 Nov 1995
12 Jun 1995
21 Sep 1995
22 Mar 1995
12 Jun 1995
30 Jul 1995
2 Nov 1995
22 Mar 1995
10 May 1995
23 May 1995
27 Jun 1995
30 Jul 1995
21 Sep 1995
24 Sep 1995
2 Nov 1995
29 Apr 1997
12 Jun 1995
30 Jul 1995
2 Nov 1995
22 Mar 1995
2 Nov 1995
21 Sep 1995
12 Jun 1995
30 Jul 1995
10 May 1995
2 Nov 1995
30 Jul 1995
2 Nov 1995
29 Apr 1997
12 Jun 1995
23 May 1995
24 Sep 1995
12 Jun 1995
21 Sep 1995
2 Nov 1995
2 Nov 1995
2 Nov 1995
22 Mar 1995
27 Jun 1995
21 Sep 1995
2 Nov 1995




3,0 Light PBII 10 May 1995

17,0 Light PBII 23 May 1995
8,0 Light PBII 2 Nov 1995
Tanytarsus neoflavellus (Malloch) 1.0 Light PBIII 12 Jun 1995
Tribelos fuscicorne (Malloch) 1,0 Light PBII 24 Sep 1995
Xestochironomus subletti Borkent 1,0 Light PBIII 12 Jun 1995
1.0 Light PBIII 21 Sep 1995
Zavreliella marmorata (Wulp) 1,0 Light PBI 21 Sep 1995
1,0 Light PBIII 12 Jun 1995
1,2 Light PBHI 21 Sep 1995
Tanytarsus sp. 3 Epler 1,0 Malaise PBI 29 Apr 1997
Tanytarsus sp. 8 Epler 1,0 Light PBI 22 Mar 1995
8,0 Light PBII 22 Mar 1993
Tanytarsus sp. 9 Epler 1,0 Light PBII 23 May 1995
2.0 Light PBIII 30 Jul 1995
Tanytarsus sp. 10 Epler 2,0 Malaise PBIII 29 Apr 1997
Tanytarsus sp. 11 Epler 2,0 Light PBIII 21 Sep 1995
Tanytarsus sp. 13 Epler 2,0 Light PBI 30 Jul 1995
13.0 Light PBIII 12 Jun 1995
Tanytarsus sp. 14 Epler 1,0 Light PBI 12 Jun 1995
Chironomini sp. 0,244 Light PBI 22 Mar 1995
0.4 Malaise PBI 29 Apr 1997
0.88 Light PBI 12 Jun 1995
0,139 Light PBI 30 Jul 1995
0.45 Light PBI 21 Sep 1995
0.456 Light PBI 2 Nov 1995
0,72 Light PBII 22 Mar 1995
0,109 Light PBII 10 May 1995
0,231 Light PBII 23 May 1995
0.86 Light PBII 27 Jun 1995
0.93 Light PBII 30 Jul 1995
0,107 Light PBII 21 Sep 1995
0,60 Light PBII 24 Sep 1995
0,206 Light PBII 2 Nov 1995
0,7 Malaise PBIII 29 Apr 1997
0,141 Light PBIII 12 Jun 1995
0,25 Light PBIII 30 Jul 1995
0,92 Light PBIII Sep 1995
Tanytarsini sp. 0,51 Light PBI 22 Mar 1995
04 Malaise PBI 29 Apr 1997
0.87 Light PBI 12 Jun 1995
0,67 Light PBI 30 Jul 1995
0,21 Light PBI 21 Sep 1995
0,1354 Light PBI 2 Nov 1995
0,360 Light PBII 22 Mar 1995
0,81 Light PBII 10 May 1995
0,256 Light PBII 23 May 1995
0,71 Light PBII 27 Jun 1995
0,50 Light PBII 30 Jul 1995
0,35 Light PBII 21 Sep 1995
0,39 - Ligh PBII 24 Sep 1995
0,404 Light PBII 2 Nov 1995
04 Malaise PBIII 29 Apr 1997
0,107 Light PBIII 12 Jun 1995
0,5 Light PBIII 30 Jul 1995
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0.59 Light PBIII 21 Sep 1995

CONCLUSIONS

Among the several streams on the Savannah River Site studied to date, the study sites on the
headwaters of Pen Branch and Lower Three Runs Creek are both second-order streams, with the historical
study site on Lower Three Runs Creek slightly smaller than those on Pen Branch. For a stream of its size,
Pen Branch's known insect fauna. with total of 341 species [60 Trichoptera (Moore1998) and 281 non-
Trichoptera (Table III)], compares favorably with the number of species (376) known from Lower Three
Runs Creek (Table IV). It should be noted that Lower Three Runs Creek was studied intensively by not
only light trap and Malaise trap techniques, but also by benthic sampling. Furthermore, sorting and
identification of some aquatic insect groups (e.g., Diptera-Ceratopogonidae and Lepidoptera), identified in
the Lower Three Runs Creek work, were not attempted from Pen Branch samples.

The documentation of so many species of aquatic insects from second-order streams, especially so
close together geographically, is highly unusual in the annals of benthology. Even so, the Pen Branch fauna
has unique characteristics. The 33 new state records, the new national record, and the 11 species new to
science found in this study are significant contributions to the advancement of knowledge of North
American aquatic entomology.

Therefore, this study has established Pen Branch as a stream of outstanding diversity and faunistic
significance compared to other streams in South Carolina and the world. It harbors many species endemic
to the stream itself and many others representing the only records for South Carolina. Given its uniqueness
and diversity, this headwater portion of Pen Branch is a stream worthy of protection and can serve as an

excellent reference for streams of similar size in the region.
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Runs Creek Insect Fauna, Savannah River National Environmental Research Park, Aiken, South Carolina,
through September 1998.
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Clemson University. xiv + 118 pp.
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Clemson University. viii + 42 pp.
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7. McEwan, E. M. 1980. Biology and life history of the genus Agarodes (Trichoptera: Sericostomatidae)
in the southeastern United States. M.S. thesis, Clemson University. vii + 67 pp.

8. Menking, D. E. 1978. Biology and life history of the caddisfly genus Phylocentropus
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v+ 28 pp.
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PUBLICATIONS IN SCHOLARLY BOOKS AND REFEREED PROFESSIONAL JOURNALS:

I. Brigham. A. R. and D. D. Herlong. 1982. Lepidoptera, Chapter 12. In A. R.Brigham. W. U. Brigham
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Oecetis morset from Upper Three Runs Creek.
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fauna. Entomological News 98: 171-179.

4. Floyd. M.A.. J.C. Morse. and J.V. McArthur. 1993. Aquatic insects of Upper Three Runs Creek,
Savannah River Site, South Carolina. part IV: Caddisflies of the lower reaches. Journal of Entomological
Science 28: 85-95.

5. Floyd. M.A. 1993. The biology and distribution of Qecetis larvae in North America (Trichoptera:
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Trichoptera, Umed, Sweden, 3-8 August 1992. Backhuys Publishers, Leiden. The Netherlands. 312 pages.

6. Hamilton. S.W., and J.C. Morse. 1990. Southeastern caddisfly fauna: origins and affinities. Florida
Entomologist 73(4): 587-600 (also preface entitled, "Symposium: origins of the southeastern arthropod
fauna,” pp. 527-528).

7. Herlong, D. D. 1979. Aquatic Pyralidae (Lepidoptera: Nymphulinae) in South Carolina. Florida
Entomol. 62: 188-193.

8. Hoffman. K.M,, and J.C. Morse. 1990. Descriptions of the females of three Polvcentropus species
(Trichoptera: Polycentropodidae). Proceedings of the Entomological Society of Washington 92(2): 274-
281.

9. Holzenthal, R. W., and S. C. Harris. 1985. The female of Setodes guttatus with distribution notes
(Trichoptera: Leptoceridae). J. Kansas Entomol. Soc. 58(1): 166-167.

10. Holzenthal, R. W. 1982. The caddisfly genus Setodes in North America (Trichoptera: Leptoceridae).
J. Kansas Entomol Soc., 55(2): 253-271.

11. Holzenthal, R. W. and R. W. Kelley. 1984. New micro-caddisflies from the southeastern United
States (Trichoptera: Hydroptilidae). Florida Entomol. 66(4) 1983): 464-472.

12. Kelley, R. W. 1981. New species of Oxyethira (Trichoptera: Hydroptilidae) from the southeastern
United States. J. Georgia Entomol. Soc., 16(3): 368-375.

13. Kelley, R. W. 1984. Phylogeny, morphology and classification of the micro-caddisfly genus Oxyethira
Eaton (Trichoptera: Hydroptilidae). Trans. Amer. Entomol. Soc., 110: 435-463.

14. Kelley, R. W. 1985. Revision of the micro-caddisfly genus Oxyethira (Trichoptera: Hydroptilidae).
Part II: Subgenus Oxyethira. Trans. Amer. Entomol. Soc. 111:223-253.
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Part III: Subgenus Holarctotrichia. Proc. Entomol. Soc. Washington 88(4): 777-785.

16. Kelley, R. W.and J. C. Morse. 1982. A key to the females of the genus Oxyethira (Trichoptera:
Hydroptilidae) from the southern United States. Proc. Entomol. Soc. Washington, 84(2): 256-269.

17. Morse, J. C. 1981. Aquatic insect investigations in South Carolina, U.S.A. Victorian Entomol. 2(6):
62-04.

I8. Morse, J.C. 1990 ("1988"). Protoptila morettii (Trichoptera: Glossosomatidae). a new caddisfly
species from the southeastern United States. Rivista di Idrobiologia 27(2-3): 299-308.

19. Morse, J. C., J. W. Chapin, D. D. Herlong and R. S. Harvey. 1980. Aquatic insects of Upper Three
Runs Creek, Savannah River Plant, South Carolina. Part I: Orders other than Diptera. J. Georgia Entomol.
Soc., 15(1): 73-101.

20. Morse, J.C., J.W. Chapin, D.D. Herlong. and R.S. Harvey. 1983. Aquatic insects of Upper Three
Runs Creek, Savannah River Plant, South Carolina. Part II: Diptera. Journal of the Georgia Entomological
Society 18(3): 303-316.

21. Morse, J.C., and R.W. Holzenthal. 1984. Trichoptera genera. Chapter 17, pp. 312-347, in R W.
Merritt and K.W. Cummins, editors, An Introduction to the Aguatic Insects of North America, Second
Edition. Kendall/Hunt Publishing Company. Dubuque, Iowa. 722 pp.

22. Morse, J.C., and R.W. Holzenthal. 1996. Trichoptera genera. Chapter 18, pp. 350--386, in R W.
Merritt and K.W. Cummins, editors, An Introduction to the Aquatic Insects of North America, Third
Edition. Kendall/Hunt Publishing Company. Dubuque, Iowa. 862 pp.

Morse, J.C. 1997. Checklist of World Trichoptera. Pages 339-342 in R.W. Holzenthal and O.S. Flint, Jr.,
editors, Proceedings of the 8th International Symposium on Trichoptera. Ohio Biological Survey,
Columbus, Ohio. 496 pp.

23. Morse. J.C., B.P. Stark, W.P. McCafferty, and K.J. Tennessen. 1998 ("1997”). Chapter 2. Southern
Appalachian and other southeastern streams at risk: implications for mayflies, dragonflies and damselflies,
stoneflies, and caddisflies. Pages 17-42 in G.W. Benz and D.E. Collins, editors, Aquatic Fauna in Peril: the
Southeastern Perspective. Special Publication 1, Southeast Aquatic Research Institute. Lenz Design and
Communications, Decatur, Georgia. 554 pp.

24. Oliver, D. R., and M. E. Roussel. 1983. Redescription of Brillia Kieffer(Diptera: Chironomidae) with
descriptions of Nearctic species. Can.Entomol., 115: 257-279.

25. Saether; O. A. 1980. Three female chironomid genitalia (Diptera). In D. A.Murray, editor,
Chironomidae: Ecology, Systematics, Cytology andPhysiology. Pergamon Press, New York.

26. Saether, O. A. 1982. Orthocladiinae (Diptera: Chironomidae) from SE U.S.A.,with descriptions of
Plhudsonia, Unniella and Platysmittia n. genera and Atelopodella n. subgen. Entomol. Scand., 13: 465-510.

27. Saether, O. A. 1983. A review of the genera Doithrix n. gen., Georthocladius Strenzke,
Parachaetocladius Wulker and Pseudorthocladius Goetghebuer(Diptera: Chironomidae;
Orthocladiinae). Entomol. Scand. suppl. 20:1-100. (Includes Pseudorthocladius (P.) morsei from SRS).
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28. Schuster, G. A., and S. W. Hamilton. 1984. The genus Phylocentropus in North America
(Trichoptera: Polycentropodidae). Pages 347-362 in J. C. Morse. ed. Proceedings of the 4th International
Symposium on Trichoptera, Ser. Entomol. 30, Dr. W. Junk Pub.. The Hague. 486 pp.

29. Surdick. R. F. 1981. New Nearctic Chloroperlidae (Plecoptera). Great Basin Naturalist. 41(3): 349-
359.

30. Unzicker, J. D., V. H. Resh and J. C. Morse. 1982. Trichoptera, Chapter 9. In A. R. Brigham, W. U.
Brigham and A Gnilka, editors. Aquatic Insects and Oligochaetes of North and South Carolina. Midwest
Aquatic Enterprises, Mahomet, Illinois. 837 pp. (pp. 9.1 - 9.138)

31. Weaver, J. S, III. 1984. The diversification of Lepidostomatidae. Page 421 inJ. C. Morse. ed.
Proceedings of the 4th International Symposium on Trichoptera. Ser. Entomol. 30, Dr. W. Junk Pub. The
Hague. 486 pp.

32. Weaver, J. S., IIl. 1988. A synopsis of the North American Lepidostomatidae (Trichoptera). Contrib.
Amer. Entomol. Inst. 24(2): 1-141.

33. Wood, J. R, V. H. Resh and E. M. McEwan. 1982. Egg masses of Nearctic sericostomatid caddisfly
genera (Trichoptera). Ann. Entomol. Soc. Amer., 75(4): 430-434.

34. White, D. S. 1982. Stenelmis morsei. a new species of riffle beetle (Coleoptera: Drvopoidea:
Elmidae) from South Carolina. The Coleopterists Bull. 36(2): 170-174.

35. White, T. R., K. J. Tennessen, R. C. Fox and P. H. Carlson. 1980. The aquatic insects of South
Carolina, Part I: Anisoptera (Odonata). Bull. South Carolina Agric. Expt. Sta., Clemson University,
Clemson, South Carolina. 632: 1-153.

36. White, T. R, K. J. Tennessen, R. C. Fox and P. H. Carlson. 1983. The aquatic insects of South
Carolina. Part II: Zygoptera (Odonata). Bull. South Carolina Agric. Expt. Sta., Clemson Univ., Clemson,
S.C., 648:1-72.

PLEASE NOTE: In addition to the above, several manuscripts are in preparation or have been published
which describe about 60 new species and 2 new genera of aquatic insects captured in these investigations.
Other manuscripts are in preparation which provide more detailed information or numerous, significant new
distribution records for particular species. Specimens of many interesting species are now so widely
scattered among taxonomic specialists that it will probably be impossible to tally an exhaustive list of
publications and other scientific communications resulting from the base-line research conducted on Upper
Three Runs Creek to date.

Furthermore, J.C. Morse and his students have provided numerous seminar presentations for
various groups at Clemson University regarding the aquatic insect fauna of Upper Three Runs Creek.
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Table II. Codes for localities on the Savannah River Site. dates. and collecting methods (and lifeforms) for aquatic
insect taxa cited in Table III (with references to sources of data).

A - Upper Three Runs Creek at SRS route 8- 1. Treadway Bridge (Site A)

Aa 1976-77, light trapping (adults) (Morse, Chapin, Herlong & Harvey 1980, 1983)

Ab 1979-80, light trapping (adults) (Morse, Kelley, & McEwan unpublished)

Ac 1979-80, Malaise trapping (adults) (Morse, Kelley, & McEwan unpublished)

Ad 1979-80, emergence trapping (adults) (Morse, Kelley, & McEwan unpublished)

Ae 1979-80. sweeping (adults) (Morse, Kelley, & McEwan unpublished)

Af 1979-80, benthic net sampling (larvae and pupae) (Morse, Kelley, & McEwan unpublished)
Ag 1979-80, debris sampling (larvae and pupae) (Morse, Kelley, & McEwan unpublished)

Ah 1982-85, general qualitative benthic sampling (larvae and pupae) (English 1991)

Al 1976-77, benthic net sampling (larvae and pupae) (Morse, Chapin, Herlong, & Harvey 1980, 1983)
Aj 1976-77, debris sampling (larvae and pupae) (Morse, Chapin, Herlong, & Harvey 1980. 1983)
Ak 1984, light trapping (adults) (Morse, McCreadie, & Culin unpublished)

B - Tinker Creek at SRS route 9-1 (Site B) -

Ba 1976-77, light trapping (adults) (Morse. Chapin. Herlong, & Harvey 1980, 1983)

Bb 1979-80, Malaise trapping (adults) (Morse, Kelley, & McEwan unpublished)

Bc 1976-77, benthic net sampling (larvae and pupae) (Morse, Chapin, Herlong, & Harvey 1980, 1983)
Bd 1976-77, debris sampling (larvae and pupae) (Morse, Chapin, Herlong, & Harvey 1980. 1983)

Be 1979-80, sweeping (adults) (Morse, Kelley, & McEwan unpublished)

C - Mill Creek at SRS route E-2 (Site C)

Ca 1976-77, light trapping (adults) (Morse. Chapin. Herlong, & Harvey 1980, 1983)

Cb 1976-77, benthic net sampling (larvae and pupae) (Morse, Chapin, Herlong, & Harvey 1980, 1983)
Cc 1976-77, debris sampling (larvae and pupae) (Morse, Chapin. Herlong & Harvey 1980, 1983)

Cd 1979-80, Malaise trapping (adults) (Morse. Kelley, & McEwan unpublished)

Ce 1979-80, emergence trapping (adults) (Morse, Kelley, & McEwan unpublished)

Cf 1979-80, sweeping (adults) (Morse, Keliey. & McEwan unpublished)

D - Boggy Gut Creek at U.S. Forest Service route 781-4 (Site D)

Da 1976-77, light trapping (adults) (Morse, Chapin, Herlong, & Harvey 1980, 1983)
Db | 1976-77, benthic net sampling (larvae and pupae) (Morse, Chapin, Herlong, & Harvey 1980, 1983)
Dc 1976-77, debris sampling (larvae and pupae) (Morse, Chapin, Herlong, & Harvey 1980, 1983)

E - Mill Creek at unnamed fork (Site E) 2.75 km upstream from SRS route E-2 (location of Site C above)

Ea 1976-77, light trapping (adults) (Morse, Chapin, Herlong, & Harvey 1980, 1983)

Eb 1979-80, Malaise trapping (adults) (Morse, Kelley, & McEwan unpublished)

Ec 1979-80, emergence trapping (adults) (Morse, Kelley & McEwan unpublished)

Ed 1976-77, benthic net sampling (Jarvae and pupae) (Morse, Chapin, Herlong, & Harvey 1980, 1983)
Ee 1976-77, debris sampling (larvae and pupae) (Morse, Chapin, Herlong, & Harvey 1980, 1983)

F - Upper Three Runs Creek at SRS route F (Site F)

Fa 1976-77, light trapping (adults) (Morse, Chapin, Herlong, & Harvey 1980, 1983)
Fb 1976-77, qualitative benthic collecting (larvae and pupae) (Chapin & Herlong unpublished)
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G - Lower Three Runs Creek 800 m upstream from SRS route 8-8 (Site G)

Ga ' 1979-80. light trapping (adults) (Morse. Kelley. & McEwan unpublished)

Gb 1979-80, benthic sampling (larvae and pupae) (Morse, Kelley, & McEwan unpublished)
Ge 1979-80, debris sampling (larvae and pupae) (Morse. Kelley, & McEwan unpublished)
Gd 1979-80, Malaise trapping (adults) (Morse. Kelley. & McEwan unpublished)

Ge 1979-80. emergence trapping (adults) (Morse, Kellev. & McEwan unpublished)

Gt 1984, light trapping (adults) (Morse, McCreadie, & Culin unpublished)

H - Upper Three Runs Creek at SRS route C

Ha 1989-90, light trapping (adults) (Floyd. Morse, & McArthur 1993)

Hb 1989-90, qualitative benthic collecting (larvae and pupae) (Floyd unpublished)
Hc 1976-77, qualitative benthic collecting. (larvae and pupae) (Menking 1978)
Hd 1995-96, qualitative benthic sampling (larvae) (Napolitano 1996)

He 1996-97, quantitative drift net sampling (Moore 1998)

[ - Upper Three Runs Creek 2 km downstream from SC route 125

Ia 1989-90, light trapping (adults) (Floyd. Morse, & McArthur 1993)
Ib 1989-90, qualitative benthic coilecting (larvae and pupae) (Floyd unpublished)

J - Five unnamed tributaries of Tinker Creek just inside northeastern boundary of SRS

Ja 1996-97, quantitative snag habitat sampling (larvae and pupae) (Wymer 1997)
K - Par Pond. northeast arm

Ka 1976-77, qualitativ-e benthic sampling (Herlong 1978)

L - Pen Branch at SRS road B (PB I)

La 1995, light trapping (adults) (Moore 1998; Moore. Morse, & Specht unpublished)
Lb 1995-97, Malaise trapping (adults) (Moore 1998; Moore, Morse & Specht unpublished)

M - Pen Branch 1.3 km upstream of site L (PB II)

Ma 1995, light trapping (adults) (Moore 1998; Moore, Morse, & Specht unpublished)
Mb 1995-97, Malaise trapping (adults) (Moore 1998; Moore, Morse & Specht unpublished)

N - Pen Branch at SRS road C (PB III)

Na 1995, light trapping (adults) (Moore 1998; Moore, Morse, & Specht unpublished)
Nb 1995-97, Malaise trapping (adults) (Moore 1998; Moore, Morse, & Specht unpublished)

O - Pen Branch 200m downstream of srs road A-13
Oa 1996-97, Hester-Dendy multiplate samples (larvae & pupae) (R.B. Parker 1998)

P - Meyers Branch at SRS road 9
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Pa 1996-97, Hester-Dendy multiplate samples (larvae & pupae) (R.B. Parker 1998)
Q - Upper Three Runs Creek at U.S. route 278
Qa 1996-97, Hester-Dendy multiplate samples (larvae & pupae) (R.B. Parker 1998)

* Taxa for which adult specimens were captured at light trap(s) in 1976-77, but for which locality
records are now ambiguous (i.e., localities were Aa. Ba, Ca. Da, Ea. and/or Fa).

** Taxa for which larval specimens were captured in benthic sampling and/or debris sampling
in 1976-77, but for which locality, and sampling method records are now ambiguous (i.e.. localities
and sampling methods were Ai, Aj, Be, Bd. Ch, Cc, Db, Dc, Ed, Ee, and/or Fb).
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Table IV. Number of insect taxa reported for the Savannah River Site. Letter Codes for localities are as
provided in Table II.

Totals A B D E G H I J K L M N O P Q
Ephemeroptera 37 21 13 8 2 4 9 18 1 6o 0o o0 3 5 o0 3 4 1
Odonata 40 30 12 14 7 5 0 7 0 0 0 0 3 3 12 0 2
Plecoptera 39 24 22 15 14 9 14 18 0 0 0 0 9 S 6 2 2 2
Hemiptera 30 7 8 8 I 1 12 14 0 o0 o0 0o 2 5 6 0 0 0
Megaloptera 6 4 3 3 2 1 0 4 0o 0 0 0 0 1 0 1 2 2
Neuroptera 2 1 2 1 0 0 1 0 6 6 0 0 0O O 0 o0 0 O
Trichoptera 160 135 21 9 12 12 34 95 80 8 IS 0 30 39 6 2 2 2
Lepidoptera 16 10 6 1 0 0 5 3 0 0 0 9 0 0 0 0 0 0
Coleoptera 125 91 50 38 9 12 40 54 6 0 0 0 1l 47 5 3 4 3
Diptera 512 214+ 76+ 83+ 0+ 16+ 0+ 157 0 0 0 0 133 124 83 2 1 1
TOTALS 966 537+ 213+ 180+ 47+ 60+ 115+ 370 81 85 IS5 9 191 249 10! 15 15 13

Note: There are 157 taxa of Diptera reported as adults that were captured in light traps in 1976-77, but for which available
locality records are ambiguous (i.e., the localities are sites A, B, C, D, E, and/or F). Similarly, there are 40 taxa of Diptera
reported as larvae that were captured in benthic or debris samples in 1976-77. but for which available locality records are
ambiguous (for the same localities).
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Table V. Physicochemical parameters and other characters of three sites surveyed during the 1995 Trichoptera
Flight season at Pen Branch, Savannah River Site. Barnwell Co., SC.

DATE Temp.°C Temp.°C { Velocity | Width Depth Depth Depth (m) Canopy
(1993) (Ambient) | (Water) | (mv/sec) | (m) (m) (left) | (m) (right)
(center)

S {12 Jun 26 24 45 5.0 2 .09 06 Partial-Complete
I |27 Jun 28 25 44 5.0 .07 .09 .03 Partial-Complete
T || 30 Jul 30 26 45 5.0 14 11 07 Partial-Complete
E [ 24 27 25 53 5.0 A5 A3 10 Partial-Complete

August

21 Sept. 25 23 33 5.0 A3 10 .08 Partial-Complete
1 || 2 Nov. 23 19 .36 5.0 15 1 .10 Partial-Complete
S | 12 Jun 26 23 03 8.0 32 .60 25 Partial-Complete
I J{ 27 Jun 28 25 .04 8.0 40 .60 .30 Partial-Complete
T |[ 30 Jul 32 27 .03 8.0 40 .67 40 Partial-Complete
E | 24 27 25 04 8.5 40 .70 40 Partial-Complete

August

21 Sept. 25 24 .02 7.8 .25 .60 31 Partial-Complete
2 | 2 Nov. 23 20 .03 8.5 45 .80 40 Partial-Complete
S | 12 Jun 26 23 .10 2.0 * .60 * Complete '
I {27 Jun 28 24 .09 2.0 * .60 * Complete
T || 30 Jul 30 24 07 1.6 * 45 * Complete
E |24 27 24 .09 1.6 * 50 * Complete

August

21 Sept. 25 23 .05 2.0 * 49 * Complete
3 [ 2 Nov. 23 19 .10 2.0 * 40 * Complete




Table VI. Light trap collection dates during the 1995 Trichoptera flight season
or three sites on Pen Branch, Savannah River Site, Barnwell County,
South Carolina.

COLLECTION DATES: Site I Site 11 Site 11
22 Mar 1995 * *

10 May 1995 *

23 May 1995 *

12 Jun 1995 * *

27 Jun 1995 *

30 Jul 1995 * * *
24 August 1995 * *

21 Sep 1995 * * *

2 Nov 1995 * * *
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