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1.0 INTRODUCTION

Four Mile reek 1is one of several streams at the
Savannah River Site which has received thermal effluents (:
70 ©C water) :rom nuclear production operations. From 1955 -
mid-1985, Four Mile Creek receivq%,zhermaL\gﬁi{uent from C-

aon CEiRs mall gt D
Reactor as well as wen-thermal¥ discharges from F and H

Separation Areas. Total discharges from all of these

wete :l-

facilities wa=s about ten times hi F‘n the natural flow
&7
e A XA
of the creek (Firth et al. 1986). FWater being discharged
into Four Mile Creek was originally pumped from the Savannah

River.

Frdm June 1984 to June 1985, Normandeau Associates, Inc.
(NAI; formerly Environmental and Chemical Sciences,  Inc.)
sampled Four Mile Creek macroinvertebrate communities as part
of a larger study of Savannah River Site streams  (see
Kondratieff and Kondratieff 1985, and Pirth et al. 1986) .
After shutdown of C-Reactor in June 1985, NAI continued
macroinvertebrate sampling at a single location in Four Mile
Creek ' in order to document the recovery of the
macroinvertebrate community following cessation of thermal

perturbation.

This study reports the results of the artificial
substrate sampling of macroinvertebrate communities of Four

Mile Creek =-“rom June 1985 through September 1987, when



sampling was cerminated. Hacroinvertebrate‘t:xa richness,
densities, and biomass data trom this study are cqmpared to
Four Mile data collected prior to‘the uhutdown4of C-Reactor
(Kondratieff and Fondratieff 1985 and Firth et al. 1986), and
to compérable macroinvertebrate data from other. Savannah

" River Site streams.

Four Mile Creek 1is a small stream, about 24 km 1in
length. About 25% of Four Mile Creek flows into Beaver Dam
Creek, and about 25% éf the creek flows through the Savannah
River swamp. The remaining stream flow enters the Savannah
River through a break in the naﬁural river levee (except
during high river flows, when the stream flows through the
swamp system, and eventually mlxes.with Steel Creek and Pen

Branch; Kondratieff and Kondratieff 1985).

For the duration of the study reported here, one study
site was sampled, located where the SRS Road A;l3.2 bridge
crosses the stream (Figuse 1-1). This corresponds to the
Stationlz site of Kondratieff and Kondratieff (1985), and is
probably comparable to Stations 13 and 14 of Firth et al.
(1986) . Either of these reports can be referred to for a

detailed description of the stream.

1-2



o] S kilometers

=]-Swamp
B - Reactors

Figure 1-1. a map of the Savannah River Site showing the major aquatic
systems; the Four Mile Creek sample location is indicated

with a closed dot. June 1985 - September 1987.



2.0 METHODS AND MATERIALS

2.1 FIELD SAMPLING

MacroinQertebrates were sampled with ’ Hestér~Dendy
multiplate samplers (Hester and DendY'l962; Fullner 1971).
Each samplef consisted of 14 plates of 7.6—cm2 tempered
hardboard (DuronR, U.S. Gypsum 6) sections 0.3-cm thick,
separéted by 0.3-cm spacers (Figure 2-1). Total exposed

surface area of each multiplate sampler was O.l79\m2.

Fifty multiplate samplers were deployed in Four Mile
Creek in the area above and below the bridgevat SRS Road
13.2, on June 24, 1985. Samplers wefe then retrieved over
the period June 25 - August 29, as indicated in Table 2-1.
On September 11, five replicate samplers were deployed in the
study area and were retrieved after approximately four weeks;
monthly deployment and retrieval were continued for the
remainder of the study (with the exception of‘Novembef and
December 1985, when no sampling was conducted). Upon
retrieval, samplers were quickly placed in a plastic bag,
stored on ice, and returned to the laboratory for processing;’
Current velocity was measured at each station with a Marsh -
McBirney Model 201 electronic flowmeter or General Oceanics
remote reading digital flowmeter (Model 2031); disgolved-
oxygen concentration (DO), temperature, pH, and condudﬁivity ‘

were Ineasured with a Hydrolab water quality analyvef (M§d§£ 

No. 8002, 8006, or Surveyor 2) or YSI dissolved oxygen meter

[\ 9]
|
[
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ble 2-1. Sampling dates, sample sizes, and incubation times tor arti:ii-
cial substrate samplers placed in Four Mile Creek. June 1985
- September 1987.

ampling Incubation Ho. of
Date Time Samples
/25/85 1 day 5
127/85 3 days 5
/29/85 5 days 5
/05/85 11 days 5
/10/85 16 days 4
/15/85 21 days 6
/25/85 31 days 5
/05/85 42 days 1
/06/85 43 days 1
/17/85 54 days 4
/29/85 66 days 5
/10/85 4 wKks 5
/07/86 4 wks 4
/07/86 4 wks / (includes z samplers from 6/85)
/06/86 4 wks 5
/04/86 4 wks 5
/06/86 4 wKs S
/10/86 4 wks 5
/03/86 -3 wks 5
/07/86 4 wks 5
/11/86 4 wks 5
/03/86 -3 wKks 5
/07/86 4 WKs )
/05/86 4 wks 5
/09/87 4 wks 5
/06/87 4 wks 5
/06/87 4 wks 5
/06/87 4 wks 5
/08/87 4 wks 5
r05/87 4 wKks 5
'06/87 4 wks 5
/07/87 4 wks 5
/11/87 4 WK 5
2-3



(Model 58), -ricn Research pH meter (idlodel 231), and Fisher

conductivity neter.

2.2 LABORATORY PROCEDURES

In the labératory, each multiplate sampler was carefully
disassembled. The plates of the sampler were gently scrubbed
with ‘a soft brush to dislodge attaqhed debris and macroin-
vertebrates, which were collected oh a 0.106-mm mesh sieve
(US Standard YNo. 140). The US No. 140 sieve was used instead
of a standard No. 30 sieve (600 u) in order to collect early
instars of insects, which often pass through‘the coarser No.
30 sieve. All macroinvertebrates were preserved in 10%

buffered formalin solution which contained biological stains.

Macroinvertebrates in each‘sample were sorted from debris
using dissecting microscopes, then placed in labeled vials
containing 70% alcohol. All organisms were identified to the
lowrst practical taxonomic level (usually genus) and counted.
Principal taxonomic references used in the identification of
specimens included Brigham et al. (1982), Brinkhurst (1986),
Britton and Fuller (1979), Brown (1972), Edmunds et al.
(1976), Hobbs (1972), Holsinger (1972), Johannsen (1934 -
1937), Merritt and Cummins (1984), Michael and Matta (1977),
leedham and Westfall (1954), Pennak (1978), Pinder and Relss
{1983), Ross (1944), Usinger (1956), Wiggins (i977), and Wood

(1982).



After Leing ‘cbunted and “identified, all macroinyerte—
brates in a sample were separated‘ into functional feeding
groups according to the trophic classification of Merritt and
Cimmins (1984:; Table 2-2). Since they do not actively feed,
pupae were excluded ¢rom functional group assignment and
biomass‘ determinations. Ash-free dfy_ mass (AFDM) was
‘determined for ecach functional group (but not pupae). The
‘macroinvertebrates were dried in pre-weighed vessels at 105
Oc for 24 h, éooled, weighed to the nearest ug (pan) or
0.0001 g (crucible) on an analytical balance to obtain dry
mass, then were combusted in a muffle furnace at 500 °C for 1
h, cooled in a desiccator, and weighed to obtain ash mass.
AFDM was determined by subtracting ash mass from dry maés

(Caammins 1962) .

2.3 STATISTICAL ANALYSES

2.3.1 Averages by Sample Period

Density of organisms was calculated per m< of substrate
available for colonization, by using a conversion factor.
Macroinvertebrate biomass from multiplate samplers was con-

verted to g AFDM/mz.

Sample period mean densities were estimated by averaging

the replicate samples as follows:

S

Xik = IEXjk1l / nj
1=1

o moo peoor e



~Table 2-2. Macroinvertebrate functional groups and their modes ot
feeding (Merritt and Cummins 1984).

Functicnal Group

Feeding Mode

Scrapers

Collector—-gatherers
Collector-filterers
Shredders
Piercer-herbivores
Piercer-carnivores

Engul fer-predators

Shear off attached aufwuchs film
(periphyton, fungi, bacteria, protozoa,
etc.) fram under-water substrates.

"Vac:uum" sedimented orgamc deposits from
the substrate.

Filter suspended particulate organic matter
fram the water columm.

Skeletonize whole leaves and leaf fragments
or mine or bore into wood.

Pierce plant tissues or cells and suck
fluids.

Attack arumal prey ard pierce tlssuw and
cells amd suck fluids.

Capture and ingest animals.




. where: 1 = sample collection period
kK = grouping (taxonomic or functionali
1 = replicate, up to s replicates
nj = number of replicate sémples in the ith sample
collection period :
Xikl = density or biomass of a taxonomicl

or functional group in a sample

Xik average density or biomass by sample collecticn

period of a taxonomic or functional group.

2.3.2 Relative Abundance

Relative abundance (percent composition) for a taxonomic
or functional group was computed from the collection period
averages. It was calculated és the percentage of the total
ﬁacroinvertebrates represented by a taxonomic or functional

group.

2.3.3 Rounding of Data

The rounding of data was always the last step in the
generaﬁion of report ﬁables. Because data were represented
as floating point numbers in the generation of densities or
biomass values, calculations were performed at the precision
used by ﬁhe computer (IBM Model 80) and the statistical
software package (SAS-PC). Density and percentage data were
rounded to one decimal place (0.1), and biomass values were
rounded to the fourth decimal place (0.0001 g) as the last

step in the calculations. Missing data values were not



included in calculations. The number of data values reflects

the number of samples collected and processed, except for two

biomass samples.‘ No biomass processing was done for or.e
{ .

replicate taken on 27 June 1985 because only one chironomid

was collected and 1t was mounted for identification. One

replicate sample taken on 7 August 1986 was lost between

identification and biomass determination.

2.3.4 Taxa Richness

Taxa richness values were obtained by counting the total
number of taxa identified in a sample, less the number of

higher taxonomic groups that had a lower taxon identified

‘within the group. For example, if a specimen could only be

identified to the family Chironomidae, and in the same sample
another 'specimen was identified to the tribe Tanytarsini,
thén‘only the latter would contribute to the taxa richness
for the sample. Mean taxa richness was calculated as the

average number of taxa/sampler.
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3.0 RESULTS AND DISCUSSION

In tﬁe first three months of sampling for this study
(June - Auéust 1985), the incubation time for artificial
substrates varied from 1 to 66 days (Table 2-1). Because the
period of ihéubation is a confounding variable, this set of
data will be considered sepérately from the monthly data
collected in October 1985 ; September 1987, whéh the sampler
incubation period was about four weeks. Therefore, ecach set

of data is‘gfaphed separately. It should also be noted that

the data reported here are not directly comparable to other

macroinvertebrate studies conducted on Savannah River Site
streams because of the very small mesh size used in this
study (106 p mesh size, compared to 600 u used in éll other
macroinvertebrate studies). This différenée ls probably most
significant in macroinvertebrate density comparisons, since
small instars of insécts were often very abundant in Four
Mile Creek samples, resulting in high total densities of

organisms.

3.1 TAXA RICHNESS

Mean taxa richness (number of taxé/sampler) was very low
in the first few collections in June.l985 (mean taxa richness
ranged from 1.6 - 4.4 taxa; Figure 2-1, Appendix Table 1)
This may have been due to the thermal perturbation of Four

Mile Creek during periods when C-Reactor was on line. Kon-



"£861 I3qwaidas - ggel aungp
-2, 3uswdo1dep Alyjuow woIj ejeEp smoys 3ybta uo ydeas

=]
TDa71R
1

861 _ 9861 | S861

SYVITNVYHNITLrCNOSYIrPNYWN A PANDO
L
‘ -
L
wx.r/\a// -
/ -
5 ) ,K F
/\ | ﬁ
!

o

[Te) o ) o 's)
] o~ - -
DXD] JO "Ou UDIN

Q
3

“sajeajlsqns Ie1dT3T3ae 3JO Tenat1al

"sAep 99-7

CIASTIZ8T UaYUl 3a9m YoTUum ‘sajelrlsqns Te1d13T3ae Jo auawlordep
2T3TUT S93eDTpul 3381 uo ydeab ur moaay

TI03D0e3Yy¥-D JOo umopanys
ButmMOTTOI ¥831D B[TH Inog Ul sSs3auyotra

BX®3 23B1Q93I2AUTOIDR[ "T-¢ 3Inbrg
G861
r 1 r

1 1 O
S
r <<
)
o1 ©
-3
(¢, ©
i T
- 9 ™
-0C —~+
SNe)
- X
r 0
-GC

-—--—L.0g¢

e e T



dratieff and :ondratieff (1985) reported’a mean taxa richness
of’four taxa.site at the A-13.2 bridge crossing during the
period January - August 1984, when C-Reactor was on line.
However, the relatively short colonization periods (one to
five days) would probably have ‘been' an important factor
contributinglto low taxa richness (e.g., Rosenberg and Resh

1982) .

By‘Adgust 5, 1985, taxa richness values began to level
off (mean of 20.0 taxa/sampler on that date), with only
moderate varlations‘iq richness values through October 1985
(Figure 3-1). In 1986, taxa richness exhibited considerable
variability; while in 1987, taxa richness was generally
higher and less variable than 1in 1986. The highest taxa
richness in 1986 and 1987 was found in summer (the highest
mean taxa richness over the study period was 26.6 taxa, found
in July 1987; Figure 3-1; Appendix Table 1). ‘A total of 79
taxa was collected 1in Four ' Mile Creek over the entire
sampling period (June 1985 - September 1987; Table 3-1). By
comparison, a total of 16 taxa was found from January -
August 1984, when Four Mile Creek was receiving thermal

effluents (Kondratieff and Kondratieff 1985).
Mean taxa richness in non-thermal SRS stream sites (also

reported in rondratieff and Kondratieff ~1985) ranged from

19.7 - 25.9 taxa/site in 1984, with the total number of mac-

i Cow w o L



Table 3-1. Macroinvertebrate taxa found on artificial substrates
‘n Four Mile Creek. June 1985 - September 1987.

Taxon Presence

Class Turtellaria X
Phylum Nematoda ‘ | X

Class Polychaeta
Manavunkia speciogsa : X

Class Oligochaeta - : | X
Class Hirudinea ‘ X

Class Gastropoda?

Family Ancylidae

Family Physidae
Physella heterostropha

Family Planorbidae@
Gyraulus parvus
Helisoma anceps
Helisoma trivolvis
Menetus dilatatus

> x

E T - i i o

Class Pelecypoda?@
Family Corbiculidae
Corbicula fluminea

>~

~

Order Hydracarina

=

Order Amphipoda?
Family Talitridae
Hyalella azteca

=<

Order Ephemeropterad
Family Baetidae@
Baetis
Callibaetis
Pseudocloeon parvulum
Family Caenidae
Caenis
Family Ephemerellidaed
Ephemerella
Eurylcrhella temporalis
Serratella

E i o

KX X

AHigher order categories not included in count if lower order
taxa were iZentified.

3-4
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rable 3-1 (continued). Macroinvertebrate taxa found on artificilal
substrates in Four Mile Creek.

1987.

June 1985 - September

Taxon

Presence

Family Heptageniidae@
Heptagenia

Stenacron interpunctatum

Stenonema nodestum
Family Oligoneuriidae
Iscaychia
Family Tricorythidae.
Leptohyphesd

Leptohyphes dolani
Tricorythodes

Order Odonata<
Suborder Anisoptera<d
Family Aeshnidae?
Boyeria?
Boveria vinosa
Family Corduliidae
Neurocordulia?@
"Neuroccordulia molesta

Family Gomphidae@
- Hagenius brevistylus
Family Macromiidae
Didymops transversa
Macromia
Suborder Zygoptera?
Family Calopterygidaed
Calopteryx

Hetaerina

Family Coenagrionidae@
Argia

Enallagma

Oorder Plecopterad
Family Perlidaed
" Paragnetina fumosa
Paragnetina kansensis

Perlesta

Order Hemiptera
Family Corixidae

XXX = XX X X

KX XX

PR HK XXX XXX Ea i - - o

5 % 3 >

AHigher order categories not included in count if lower order

taxa were ldentified.

ne



Table 3-1 (continued). Macroinvertebrate taxa found on
artificial substrates in Four Mile Creek. June
1985 - September 1987.

Taxon Presence

Order Coleoptera

Family Chrysomelidae
Pvrrhalta nymphaeae

Family Dytiscidae
Coptotomus

Family Elmidae?@
Ancyronyx variegatus
Dubiraphia :
Macronvchus glabratus
Microcylloepus pusillus
Stenelnmis

Family Gyrinidae
Dineutus

Family Hydrophilidae

Family Ptilodactylidae

S

e =l =

> X

Order Meqalnntera
Family Corydalidae@
Corydalus cornutus

= x

Order Trichopterad
Family Hydropsychidae@d
Cheumatopsyche
Hydropsyche
Macrostemum carolina
Family Hydroptilidae?
Hydroptila
Oxyethira ‘
Family Leptoceridae
Ceraclea
Nectopsyche?d
Nectopsyche candida
Oecetis
Triaenodes?
Triaenodes tardus
Family Philopotamidae

KA ARXXARXXXXRXHXRX XX XR

>

Family Polycentropodidaed
Cernotina
Neureclipsis

i = o

AHigher order categories not included in count if lower order
taxa were ldentified.



Table 3-1 (centinued). Macroinvertebrate taxa found on artificial
: substrates in F?ur Mile Creek. June 1985 - September
1987 . | <

Taxon | Presence

Order Lepidoptera
Family Pyralidae@
Neargyractis
Parapovny
Synclita i

KX KK

Order Diptera<?
Family Tipulidae@
Antocha
Tipula
Family chaoboridae
Chaoborus punctipennis
Family Simuliidae
Simulium
Family Ceratopogonidae@
Subfamily Ceratopogoniinae
Subfamily Forcipomyiinae
Family Chironomidae@
Subfamily Tanypodinae
Subfamily Diamesiinaed
Potthastia
Subfamily Orthocladiinae
Subfamily Chironominae
Tribe Chironomini@
Stenochironomus
Tribe Tanytarsini
Family Empididae@
Chelifera
Hemercdromia

XX R X

KX HXAHKXRXXRK XXX X =<

TOTAL NUMBER OF TAXA

-~
O

AHigher order categories not included in count if lower order
taxa were identified.



roinvertebrate taxa ranging from 44 =~ 63, The level of
taxonomy, the length of the study period, and the way mean
taxa richness wés calculated were diffefent between
Kondratieff and i#ondratieff (1985) aﬁd this study. Howéver,
in 1984 the nean taxa richness in thermal Four Mile (4 taxa)
differed frem the mean taxa richness in the nonthérmal
streams (19.7 - 25.9 taxa) by a factor of 5 to 6. - This is
the same magnitude of increase from the June 1985 data (2.6 -
4.4 taxa) to the August 1985 data (ca. 20 taxa). Therefore,
within two @onths after C-Reactor shutdown, macroinverte-
brate taxa richness in Four Mile C(Creek was probably

comparable to the taxa richness of non-thermal streams.

3.2 DENSITY

Mean total densities of macfoinvertebrates were very low
over the first three sampling periods 1in June 1985 (ranging
from 25.7 - 450.3 organisms/m?; Figure 3-2; Appendix Table
1) . In July 1985, however, total densities iﬁcreased
sharply; the highest mean total densiﬁy over the éntire study
period, 23,631.2 organisms/m¢, was found on July 10. Large
numbers of Orthocladiinae and other early instar chironomid

larvae were the najor component of the July 1985 densities

where they comprised up to 98.8% of the macroinvertebrates

collected (Appendix Table 2). Chironomids are often among
the. first colonizers of aquatic habitats that have been

severely stressed (e.g., Beck 1977). These data indicate

P
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that recolonizat:on of Four Mile Creek following reactor
shutdown was tailrly rapid for certain groups of aguatic
insects; sources Ior recolonization would include dritt of
orqénisms from upstream and uninpacted reaches of Four Mile

Creek, as well as ambient Savannah River water, and instream

reproduction by Immigrant winged insects (Kondratieff and

Kondratieff 198%5).

Mean total densities of macroinvertebrates declined in
August 1985 compafed to July densities, but were still
relatively high .ranginq from 5,453.6 - 10,157.8 organisms/
m2; Figure 3-2; Appendix Table 1). In 1986, a density peak
was aobserved in January (23,097.8 organisms/mz, composed pri-
marily of Chironomini and early instar chironomids; Appendix
Tables 1 and 2), while 1in 1987, the highest mean total
density (19,965.4 organisms/mz) was found in May (Figure 3-2;
Appendix Table 1). The range of total meaﬁ macroinvertebrate

densities in Four Mile Creek was similar in all three years

of study (Figure Z:-2).

Total densities of macroinvertebrates reported from
other Savannah River Site streams (e.g., Firth et al. 1989)
are not comparable to those found in this study because of
the differences in mesh size used to sieve samples. Studies
from othep southeastern U.S. Streams which are more
nethodologically —omparable, however, indicate that the mean

total densities reported here for Four Mile Creek can be
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considered :airly typical. Benke et al. (1984), using a
100 p sieve =size, rtound a mean total density of 43,767
organisms/m~ :n a third-order section of the Satilla River,

Georgia and Snock et al. (1985), using a 150 u sieve Size,

‘réported mean total densities of 7,836 to 8,616 organisms/m2

in Cedar Creek, South Carolina.

Chironomid‘ larvae were the most abundant group of
macroinvertebrates found in Four‘Mile‘Creek during most of
the sample dates, comprising 21.1 to 98.8 % of the‘organisms
collected (Appendix Table 2). Exceptions to this trend were
seen 1in June, July, September, and October 1986,‘ when
mayfiies (Ephemeroptera) were dominant, accounting for 39.9
to 55.2% of the total densities (Appendix Table 2). The most
abundant mayfly taxon during these months was Stenonema
modestum (Appendix Table 5). Other exceptions occurred on 6
August 1985 and in November 1986, when caddisflies
(Trichoptera) made up 43.6 and 38.1% of the total,
respectively (Appendix Table 2). The most abundant caddistly
taxon during these two dates was Chimarra sp. (Appendix Table
5). Very small, carly instar chironomids were categorized as

unidentified Chironomidae, and were sometimes very abundant

in Four Mile Creek samples (Appendix Table 2).

Orthocladiinae and Tanytarsini were the most abundant
groups of identifiable chironomids in 1985: the highest mean

"
density of Orthocladiinae, 10,731.8/m“, was found on July 10
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(Figure 3-3, Mppendix Table 2). Density peaks were also
found iﬁ February 1986 (3873.9 Orthocladiinae/m¢), April 1987
(7,509.5 Orthccladiinae/m?2), and May .1987 (7,787.7 Orthocla-
diinae/m2; Figure 3-3; Appendix Table 2). The highest mean
density of Tanytarsini, 5,798.9/m<, was found on July 25,
1925, two sampling periods and 15 days after the highest mean

density of Crthocladiinae was seen (Figure 3-4; Appendix

‘Table 2). Seasonal abundances of Tanytarsini and

Orthocladiinae were similar:‘ the general trend was higher
densities in winter and spring with low densities in summer
and fall. Teak deﬁsities for Tanytarsini during monthly
sampling were found in December 1986 (2,882.7/m?) and May

1987 (4,124.0/m2; Figure 3-4; Appendix Table 2).

Tanypodinae, as with Tanytarsini, showed a peak in
abundance on July 25, 1985 (meah density was 1,945.3
Tanypodinae/m<); in 1986, Tanypodinae density was highest in
January (1,033.5/m2), whereas 1987 densities were relatively

low (Figure :-5; Appendix Table 2).

Chironomini reached a 1985 peak density of 2,022.3/m2 on
10 July, but higher abundances were seen during monthly
sampling in 3286 and 1987 (Figure 3-6; Appendix Table 2).
The highest —2an density occurred in January 1986 (6,064.2
Chironomini/m¢; with another peak in August 1986 (3,453.6

Chironomini/m«: Figure 3-6; Appendix Table 2).
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Densities of caddisflies (Trichoptera) increased sharply
in August 1985, compared to the relatively low densities of
earlier sampling dates (the highest mean density. in 1985,

3,268.2/m2, was found on August 6; Figure 3-7; Appendix Table

'2). The highest caddisfly density over the study period was

found in July 1987 (4,501.7/m2; Figure 3-7; Appendix Table

2) . The most abundant caddisfly taxon 1in August 1985 was

Chimarra sp., and in July 1987 it was Nectopsyche sp. (Ap-

pendix Table 5).

Mayfly (Ephemeroptera) densities were also relatively
low initially (0 - 2.2 orqanisms/m2 in June 1985, 3.4 - 375.4
orqanisms/m2 in July 1985), although they increased notice-
ably in August 1985 (to a high ot 1,216.5 organisms/m2 on
August 17: Figure 3-8; Appendix Table 2). Baetis sp. was the
most abundant mayfly taxon in August 1985 (Append%x Table 5).
In 1986, mayfly densities peaked in January and in late
summer (August - Septemberi, while in 1987, peaks occurred in
May and July (Figure 3-8). The highest mean mayfly density
during the study was 2,520.7/m2, in August 1986 (Appendix

Table 2), when Stenonema modestum was the most abundant taxon

(Appendix Table 5).

3.3 FUNCTIONAL GROUP COMPOSITION
The classification of benthic macroinvertebrates into
functional groups based on their feeding strategies is a way

to indirectly assess aquatic community function (Vannote et



"1861 Iaquaidas - Gg8ET IuUNL "S23BAISANS TRTISTITIIe JO (e 3Tl
-21/3uswiordep ATyjuow woxJ e32p smoys 3ybrta uo uydeas -shep 99-7
A32I° pP3A’TIA8I U3l 2I39M UYDTUA ‘s33ex3sqns [2T10T73Tide Jo usawlordsp
TRT3ITUT so23edTpul 3397 uo ydead uT MoIIy -~I03D0e3yd-D JO UMODPINYUS

BuTMOTTOI 38310 BTIW Inod ul exa3zdoyotay jo (,u/-ou) A3Tsusp uean “(-¢ 3INETJ

12851 w 9851 | G861 - g5l -
ST rPHYNAPANOSY I PHYWATAND v r y 0
......... <<4,M._M_._.__ﬁ.,m_Hn__u_._.__”ﬂ.w__..u- O L — N O =
»—8 - R
V% / > - \-\ w
: N - 00S | - 0%
Yy o7 E < M
o o 000t
- 0001 @ 2
v \ c 3 =
\ / - 00S1 cost
, ( F 000z @ cocz 8
- - o8]
o ) 9]
| --00SZ —~ 0052 ~
| P = -
- 000¢—~ 0o0¢~
C 3 W
o 0
moomn./ oomn./ :
E 000% 3 noos 3
; o N N
o ~— ~
efal alatel?
: :
000¢g 2010<



"(861 I3quwaidas - S8 2uUNL "S33BIJISANS T2I2TIT3I2 IO [er
-3x/qusufordsp A(U3uou woxI eljep sMmoys 3Iybrti uo ydein 9

I22Te P8AS®TIABIT U3Y] 3I3M UDTUM ’‘sSadierasqns TRIDTITaae Jo ausauioide
TeT3TuT sa3edIpul 33a( uoc ydeab ur moaay *1023289Y¥Y-D JO umopan

SUTAOTTI0T H¥221D =2TTH Inod ut exsjdoaswaydz Jo (pu/-ou) A3rsuap uesy

L85! _ 986! G861 <8
SELCHYIIPANOSY P PHYA A PONO r )
M ..... EEEEEESESENELEEEEEEENEN nk_u--4__<~H_n~___O
e \ 052
'\ .,, =
. ...4_ \ voom [O)
v F O
N / -0SL =
, / :
| ' - p
.,, / Hoooﬁa
. \ / / 3 2
‘ / \. - 0SCl u
. / . vl
\ / E 0051
\ \ m —~
\ -0GLL 3
| LI S
x / ”IOQON/
j o2z S
) - Foszz
K \ /N o ~—
moomw
...... : _ 0342

(9]

() (]
) ()
[~ Y8}

ARSEnasanaRRRR RSN
(oo
19}
o~

()
(@]
©

o o o 9O
) u) ()] D]
o ~ ud o
o~ \a - A ’
zw /ou) Ayisuap UDaN

(]
19
(&%)
o

TTYITTT

3-19



1l

al. 1980, Merritt and Cummins 1984). In Four Mile Creek,

collector-gatherers were generally the numerically‘dominant
fuﬁctional qrodp (27.9 to 85.8%: Appendix Table 3); the
exéeptions were 5 and 6 Aﬁgust 1985, and December 1986, when
collector-filterers were dominant (40.8 to 51.2%; Appendix
Table 3). Collector-gatherers also dominated in Four Mile
Creek when thermal efflﬁents were being discharged (98% of

total macroinvertebrates: Kondratieff and Kondratieff 1985).

Other (but not‘all) SRS streams, both thermal and non-
thermal, alsd show dominance by the cbllector—gatherer
functional group (Kondratieff and Kondratieff 1985, Firth et
al. 1986), although the relative abundance varies considera-
bly among years. For exawple, Lelative abundance in Meyer's
Branch, a non-thermal "reference' stream at the SRS, ranged
from 44.6 to 66.7% collector-gathereré, and 23.6 to 43.9%
collector-filterers over 1985 - 1988 (Lauritsen 1989). In
Four‘Mile Creek, the relative abundance of collector-gather-
ers ranged from 27.91 to 83.80%, and collector-filterers
ranged from 38.27 to 51.17% (Appendix‘Table 3). Upper Three
Runs Creek, another non-thermal SRS stream, has high
percentages of shredders and scrapers, typical 6f the

macroinvertebrate fauna of streams that receive large amounts

of leaf litter input (it 1is wunusual among SRS streams,

{
however, in <-hat it has a high annual sustained flow and

relatively cool annual water temperatures; Morse et al.

1983). In Four Mile Creek the relative abundance of scrapers
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and shredders' was often less than 1%; peak relative

abundances were .0.77% and 34.37% for scrapers and shredders,

respectively (Appendix Table 3).

.37.4 BIOMASS

Mean biomass levels were very low in the first few
sampling intervals, ranging from 0.0003 to 0.0018 g AFDM/m2
in June 1985 (Appendix Table 4). Biomasses increased fairly

steadily during 1985, to a high of 1.0115 g AFDM/m2 in

" October (Figure 3-9; Appendix Table 4). In 1986 the mean

biomass levels ranged from 0.0501 g AFDM/m2 in March to
2.5576 g AFDM/m2 in‘September, while the 1987 range was
0.2829 (February) to 1.8276 (April) g AFDM/m2 (Appendix Table
4). Because the biomass data were highly variapie, only the
June 1985 samples (one to five days of incubation) appeared

to have unusually low levels.

Biomass determinations were made at the level of
functional group. Considering overall means, biomasses were
highest for predators, followed by collector-gatherers and
collector-filterers (Table 3-2). Considering median values,
the collector—gatherefs were highest, followed by collector-
filterers and predators. The median rankings were more simi-
lar to the relative importance of functional groups by
density (described in Section 3-2), and indicates that the
hbiomass means were influenéed by very high values for some

samples. The increased importance of predator biomass
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.relative to predator density indicates that they were both

-

scarce and large, which 1is typical of predators in any

system.

In a vyear-long SRS study, Firth et al. (1986) found
average biomasses at thermally impacted stations (excluding
the mildly thermal Beaver Dam Creek) ranged from 0.003 to
0.191 g AFDM/m2, while non-thermal stations ranged from 0.073
to 0.715 g AFDM/m2. Excepting the June 1985 data, the Four
Mile Creek biomasses in.the current study compare well to
these levels. In the previous study, mean biomass 1in
functional groups tended to be ranked: predators > collec-
tor-gatherers > collector-filterers in non-thermal streams,
just as in this study. At thermal stacions, however, the
tendency was for collector-gatherers to have a higher mean

biomass than predators (Firth et al. 1986).



[

4.0 SUMMARY

In early sampling of Four Mile Creek after C-Reactor. was
shut down, macroinvertebrate taxa richness was very low (and
comparable o carlier data from Four Mile Creek, during
periods of thermal stress). Within a month, however, mean
taxa richness had increésed almost eight-fold, indicating
that a diversity of organisms was recolonizing the stream
fairly rapidly. Mean macfoinvertebrate biomass levels also
appeared to recover within about a month, and the
distribution of biomass in functional groups was similar to

most non-thermal streams on the SRS.

A compa:ison of total densities of organisms founa over
time also demonstrates the rapidity with which Four Mile
Creek was recolonized. The highest mean density of organisms
found over the entire study period occurred sixteen days
after reactor shutdown. Although chironomid larvae comprised
the bulk of this early density peak, groups such as
caddisflies and mayflies increased markedly in abundance
within about six weeks after shutdown. The timing of
shutdown may also be an important factor contributing to the
rapidity of macroinvertebrate recolonization; since summer is
the period <f peak reproductive activity, recolonization

would probably be most rapid during this period.

e o ' " ' [ T [ I P
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g/m- on artificial substrates in Four Mile Creek. Data were

| Appendix Table 4.

rirvtive statistics for macroinvertebrate biomass (as AFIM, 1n

vl

calculated for eac:: date, and include all replicate samples that

were successfully analyzed. June 1985 — September 1987.

Date Mean - Med N SD cv Min Max
SSJUNSS 0,001 . 0.0004 o) 0.0027 152.4 0.0003 0.0065
27JUN8S J. 0003 0.0002 4 0.0001 49.2 0.0002 0.0006
29JUN8S .0015 0.0008 5 0.0020 131.2 0.0003 0.0051
08JUL85 0.0426 0.0438 5 0.0126 29.6 0.0240 0.0583
1QJUL85 (.3133 0.3276 4 0.0456 14.6 0.2469 0.3504
15JUL85 0. 1696 .1951 6 0.0850 50.2 0.0129 0.2611
25JUL8S 0.3107 0.2227 5 0.1511 48.6  0.1788 0.5291
05AUG85 0.5707 0.5707 1 0.5707 0.5707
06AUG85 0.4567 0.4567 1 . 0.456? 0.4567
17AUG8S ".4417 0.4651 4 0.1037 23.5 0.3104 n_8IeD
29AUG85 0.9342 0.8476 5 0.46€0 49.9 0.4013 1.6742
100CT85 1.0115 0.4999 5 1.1179 110.5 0.1784 2.8868
07JAN86 1.1701 0.7886 4 1.1479 88.1 0.2540 2.8492
J7FEB86 1.5881 0.1495 7 0.6499 110.5 0.0654 1.5456
06MARB6 U. 0501 0.0303 5 0.0482 an.1 0.0040 0.1234
04APF8B6 U063 0.4160 5 0.1639 40.3 0.1626 0.6247
oeMaAY86 0.3477 0.3711 5 0.2763 79.5 0.9704 0.6957
10JUN86 0.3580 0.2333 S 0.2683 74.9 0.1727 0.8105
03JUL8B6 .8459 0.4905 5 0.828¢C 97.9 0.3269 2.2969
07AUG86 1.2108 2.1391 4 0.7856 5 0.8255 2.6596
11SEP86 2.5576 2.6109 5 0.7461 29.2 1.7398 3.6823
030CT806 1.H083 0.5473 5 0.1771 29.06 0.4174 0.8771
O7NOV8O6 1.5236 0.7574 5 1.6433 107.9 0.6966 4.4583

TRtk g I R L L " "M 1 -« e e Bl D LR K ™



Appendix Table 4 (continued).

Descriptive statistics for macroinvertebrate biomass (as AFDM, in
3 m*) on artificial substrates in Four Mile Creel. Data were

calculated for each date, and include all replicate samples that
were successfully analyzed. June 1985 - September 1987.

Date Mean Mexi N SD v Min
05DEC86 0.8839 0.2306 5 0.9466 107.1 0.1890 2.1366
09JAN87 0.6419 0.6374 5 0.4338 67.6  0.1810 1.3375
O6FEB87. ~ (1.2829 0.2678 5 0.1199: 42.4 0.1619 0.4818
OEMARS7 0.4419 0.2370 5 0.4215 95.4 0.0730 1.0868
OGAPR87 1.8276 1.3498 5 1.2712 69.6 0.6802 3.2901
11MAY87 0.5058 0.5531 5 0.1652 32.7 0.2267 0.6665
05JUN87 1. 6563 2.1037 5 0.8719 52.6 0.4957 2.4981
06JUL87 1.3943 1.3839 5 0.6502 46.6 0.7228 2.3071
07AUG87  U.7626 0.7796 5 0.3984 52.2 0.1516 1.2441
04SEP87 ANCLSE 1.0885 g 0.4019 42.2 0.4456 1.3786
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Appendix Table 5 (continued).
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Mean densities (no/m?) of individual taxa for each sampling date in Four Mile Creek

.,

Taxon

L& Spp.
Suborder Zygoptera

.ta nymphaeae
Family Elmidae

Pyrrha’

s

ia

Family Calopterygidae

Calopteryx spp.

Paragnetina kansensis

Family Corixidae

Paragnetina fumosa

Family Coenagrionidae
PP
Enallagqma spp.

Hagenius: brevistylus

Didymops "transversa
Macromia

Hetaer:ina spp.
Order Plecoptera
Family Perlidae

Coptotomus

b Mo bl

l

53.1

G.0
0.0

10.1
0.0
0.0

2.8
0.0

1.1
0.0

0.0
0.0
0.0

0.0

(.0

0.0

0.0

oepus

3
L

1

Hic?o

Macrcnvchus glabratus

Ancvronyx varieagatus
Dubiraphia
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Appendix Table 5 (continued).
June 1985 - September 1987.

Mean densities (no/m?) of individual taxa for each sampling date in Four Mile Creek.
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June 985 - September 1987.

Appendix Table 5 (continued).

Mean densities (no/m?) of individual taxa for each sampling date in Four Mile Creek.
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14.5
6.7
62.6
0.0
0.0
0.0
0.0
0.0
0.0

I~

O

0.0

110.6

JUL86| 072UGES
14.5
6.7|
0.0
2.2
8.9
0.0
0.0
0.0

318.4

o

1.1
0.0
0.0
2.2
25.71
0.0
0.0

55.9
1.1

Four Mile Creek.

13.4

in

0.0
G.0

1.1
11.2
0.0
1.1
0.0
2.2
3.4
.0
0.0
11.2

O6MAY86|10JUN8B6 (03
38.90

0.0

4.5
44.7
0.0
25.7
5.6
26.8
0.0
0.0

<y

o

1.1
0.0
17.9
0.0
1.1
0.0
0.0
0.0
0.0

0.0

Mean Density (no/m?)
73.4
0.0
1439.7
2.4
0.0
0.0
0.0

15.2

0.0

June 1985 - September 1987.
0.0
459.5
0.0
0.0
25.1
0.0
0.0
0.0

74.0

Appendix Table 5 (continued).

11.2

0.0

6.7
33.5
0.0
141.8
0.0
0.0

101.7

0.0
0.0

10.1
0.0
43.6
0.0
2.2
0.0
0.0
1.1

ties (no/m?) of individual taxa for each sampling date

29AUG85|100CT85 | 07JAN86 | 07FEB86 | 06MARS6 O4APR86}

85.0

Mean densi

ia
Class Oligochaeta
Class Hirudinea

Physella heterostrophal| 1087.2
Family Planorbidae

Gyreulus parvus

Helisoma trivolvis
Menetus dilatatus

Class Pelecypoda

Corticula fluminea
Order Hydracarina

Order arphipodna

Classs Turbellaria

Phylum Nematoda

Class Gastropoda
Family Ancylidae

Helisoma anceps

Taxon

Mana

lella azteca

Hya

0.0
70.4
0.0

0.0
83.8

48.3

0.0
0.0

79.3

11.2
234.6
0.0

0.0
0.0
0.0

553.1

0.0
87.2
0.0

0.0

0.0
0.0

282.5

0.0

8.4
951.1

-

603.4
0.0

862.6
0.0
0.0

~a

is

Callibaet
Pseudocloeon parvulum |

Order Fphemeropter

Family Bactidan

Baetis
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0.0
0.0
1.1
1.1
1.1
0.0
0.0
0.0

0.0
0.0
19.0
16.8
1.1
0.0
0.0
0.0
0.0

0.0
0.0
1.1
10.1
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0
2.2
0.0
0.0
0.0
0.0

1.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
C.0

+ 5 (continued).

Mean Density (no/m?)
0.0
0.0
0.0
0.8
0.0
0.0
0.8
0.0
0.0

0.0

0.0
Q.6
1.4
6.0
0.0
0.0

June 1985 - September 1987.
0.0

Append: X Tab:

1.4

0.0

0.0
0.0
0.0

N

0.0
0.0
0.0
0.0
G.o
1.1
0.0
0.0
0.0
0.0
0.0
0.0

29AUG85|100CT85 | 07JAN8S6 | 07FEBS6 | 06MARS6 O4APR86 Q6MAY86 10JUN86 | 03JUL86 | 07AUGS6

35.8

Mean densities (no/m?) of individual taxa for each sampling date in Four Mile Creek.

'R

Spp-

revistylus
Hetaerina spp.

Didymops transversa

Macromia

spp.
Suborder Zygoptera
Family Calopterygidae
Calopte

spp.-

Paragnetiria kansensis

Family Corixidae

Fanily Coenagrionidae

Anjia spp.

Enalla

Pvirthalta nyrphaeae

Coptotomus

Order Plecoptera
Fanily Perlidae

Paragnetina fumosa

Family Elmida

Taxon
Hagenius b

Ancyrony» variegatus

Dubiraphia

il

1.1 .

0.0

.0

usillus

Macronychus aabratus

Microcylloepus




2.2
0.0
0.0

0.0
0.0
41.3

0.0

2.2
0.0

5.6
23.5

0.0
1.1
0.0

0.0
6.7
0.0

0.0
0.0

0.0

0.0
0.0

0.0
0.0

ooo
. & 0
oo0o

Mean Density (no/m?)

0.3
0.0
0.0

0.0
0.0

June 1985 - September 1987.
1.4

Appendix Table 5 (continued).

0.0
0.0

1.1
0.0
0.0

0.0

29AUG85|100CT85| 07JANB6 | 07FEB36 | 06MARS6 | 04APRB6 | 06MAY86| 10JUN8B6 | 03JULB6 | 07AUG86
2.2

0.0
0.0

Mean densities (no/m?) of individual taxa for each sampling date in Four Mile Creek.

Family Hydrophilidae

Stenelmis

Taxon
Dineutus

Family Ftilodactylidae
Fanily Corydalidae

Corydalus cornutus

1.1
19.0
3140.8
125.1
19.0

101
386.6

61.5
43.6
41.3
634.6

0.0
53.6
53.6

0.0

0.0
27.9

572.1

15.6
72.6
93.9
181.0
213.4
1.1

11.2
90.5
143.0
38.0
2.2
10.1
38.0
72.6| 1517.3

6.7
0.0
21.2
0.0
8.9]

0.0
0.8
9.6
0.0
7.2
70.2
1.6
0.0
0.0
0.0
176.4

40.7

0.0
0.0
0.0

1.4
684.9| 2311.5

18.2
128.5
360.3

1.4

68.4

30.7

10.1
12.3
115.1
107.3
0.0
0.0
11.2
34.6

30.
208.9
436.9

1.1
0.0
2.2

40.2

613.4

l PP -
Triaenodes tardus
Chimarra

Family Hydropsychidae

Cheumatopsvche spp.
Hydropsyche spp.

Family Hydroptilidae

Hyclroptila

Oxyethira

Family Ieptoceridae

Ceraclea

Hectopsyche cardida

Oecetis

Macrostemum caroiina

Order Trichontera

Nectopsyche
Triaencdes s
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Appendix Table 5 (cont

e

June 1385 - September 1987.

Mean densities (no/m?) of individual taxa for each sampling date in Four Mile Creek

Mean Density (no/mé)
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Appendix Table 5 (continued).

vidual taxa for each sampling date in Four Mile Creek.
June 1985 - September 1987.

Mean densities (no/m?) of i

Mean Density (no/m?)

63.7

12.3]

0.0
36.9

0.0

0.0
c.0

0.0
0.0

1.1

1.1

0.0
152.0

0.0

3901

42.5

3.4
0.0

0.0

0.0
63.7

0.0
4.5

0.0

1.1
0.0

0.0

0.0
0.0
0.0

1.1
726.3

L0

0
Bog.8

389.9

11.2

0.0
5.6

3.4
105.0

0.0
804.5

0.0

1.1

0.0
0.0

0.0
0.0

1.1

2.2
42.5

0.0

2.2
210.1

e

14.5

0.0
14.5

0.0
34.6

0.0
157.5

5.6
5.6
0.0
0.0

G.0

0.0

0.0

1.1
29.1

.0

116.2

17.9

0.0

0.0

0.0
20.1

0.0
77.1

0.0
2.2
0.0
0.0

0.0

0.0

0.0

5.6

0.0
198.9

0.0

0.0

3.4
19.0

0.0
230.2

3.4
3.4

1.1
0.0

0.0

0.0

1.1

2.2

0.0

44.7

0.0
0.0

2.2
33.5

0.0
112.8

0.0
0.0

4.5

0.0

0.0
0.0

0.0
0.0

0.0

2.2
3.4

25.7

0.0

0.0

0.0

0.0
7.8

0.0

1.1
8.9

0.0
0.0

0.0

0.0
1.1

3.4
14.5

0.0

21.2

0.0

0.0

0.0
2.2

0.0

0.0

Cc.0
0.0

0.0
0.0
0.0

0.0

43.6

0.0
0.0

11SEP86 | 030CT86 | 07NOV86 | 05DEC86 | 09TANS7 | 06FEB87 | 06MARS7 | 06APR87 | 11MAY87 | 053UN87

0.0

0.0
0.0

0.6
6.7

1.1
0.0

0.0

0.0
0.0

0.0

3.0

80.4

0.0

Taxon

Class Turbellaria
Phylum Nematoda

Kia
Class Oligochaeta

Class Hirudinea

Mana

Class Gastropoda
Family Ancylidae

Physella heterostropha

Family Planorbidae

Gyraulus parvus

Helisoma anceps

Helisoma trivolvis

Menetus dilatatus

Class Pelecypoda

Corbicula fluminea
Order Hydracarina

Order

pada

Amphi
Hyalella artes
Order Fphers

A

roptera

et idie

Family

Baetis

Callibaetis

Pseudocloeon parvulum




-

246.9

452.5
0.0

0.0
292.7
0.0
0.0
0.0

570.9

n

128.5
0.0
0.0
486.0

0.0
63.7
0.0
148.6
0.0
0.0
5.6
0.0

0.0
0.0

1.1

0.0
0.0
1.1
0.0
6.0
0.0

354.2

0.0
0.0

258.1
- 0.0
1.1
0.0
0.0

0.0

1.1
0.0
0.0
0.0

240.2
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0

0.0
0.0
0.0}
0.0

252.5

0.0

Mean Density (no/m2)

0.0
0.0
2.2
0.0

19.0

0.0
0.0
0.0
0.0
0.0

617.9

vidual taxa for each sampling date in Four Mile Creek.
June 1985 - September 1987.

1.1
0.0
0.0

242.5

Apperdix Table 5 (continued).

0.0
0.0
3.4
0.0
0.0
0.0

0.0

0.0
0.0

40.2

|

oo
o o

0.0
0.0
42.5
0.0
0.0

492.7
0.0
0.0

llSEPBG 030CT86 | 07NOV86 | 0SDEC86 | 09JAN87 | O6FEB87 | 06MARS7 | O6APRS87 | 11MAY87 | 05JUNS7

0.0
0.0
0.0
0.0

1327.4] 1519.6| 1119.6
354.2

0.0

Mean densities (no/m?) of

ralis

hemerella
Serratella

Eurvlophella

Family Ephemerellidae

Caenis
Ieptohyphes dolani

Taxon
t

Family Heptageniidae

Heptagenia

Suborder Anisoptera

Family Aeshnidae

Boveria spp.

Stencnema modestum
Isonychia
ILeptohyphes

interpunctatum

Tricorythodes
Order Odonata

Stenacron

0.0

0.0 0.0 0.0 0.0

0.0

264

e

3

ly Gorphidae

ni

Heurccordulia molesta

Heurocordul ia

Boyeria vin

F




Appendix Table 5 (continued).

Mean densities (no/m?) of indiviitual taxa for each sampling date in Four Mile Creek.

June 1985 - September 1987.
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0.0
0.0
0.0
172.1
73.7

0.0
17.9

.

26.8
0.0
77.1
444.7
353.1
263.7

e~

0.0
0.0
8.9
0.0
1.1
43.6

82.7

0.0
0.0

0.0
0.0
0.0
1.1
0.0
1.1
33.5
60.3

0.0
0.0

0.0
0.0
0.0
20.1

54.7

0.0

0.0
1.1
0.0
12.3
25.7

0.0
0.0
5.6
0.0
2.2
41.3

Mean Density (no/mé)

26.8

0.0

June 1985 - September 1987.
0.0
3.4
0.0

88.3

Appendix Table 5 (continued).

109.5

1.1

0.0
0.0
4.5
0.0
21.2
79.3

2.2
0.0
0.0
39.1
0.0
12.3
16.8
34.6

11SEP86| 030CT86 | 07NOV86 | 0SDEC86 | 09JANS7 | 06FEB87 | 06MARS7 | 06APRS7 | 11MAY87 | 05JUN87

0.0

Mean densities (no/m?) of individual taxa for each sampling date in Four Mile Creek.

ctvlidae

che spp.

ly Hydropsychidae
Cheumatopsyche spp.

dro)

Macrostemum carolina

Family Hydrophilidae

Family Ptiloda

Stenelmis
Dineutus
Family Corydalidae
Corvdalus cornutus
Order Trichoptera

aml

F

Taxon

0.0
0.0
48.0
0.0
663.7

0.0
0.0
0.0
15.6
0.0

0.0
0.0
10.1
0.0
297.2| 1059.2

5.6

0.C
0.0
12.3
0.0
4.5
0.0
259.2

0.0
0.0
0.0
89.4

0.0
1.1
1.1
98.3

0.0
3.4
1.1
1.1
0.0
1.1
0.0
2.2
691.6

13.4
0.9

6.0
1.1
1.1
3.4
0.C
68.2
0.0
10.1
0.0
10.1

0.0
5.6
576.5| 1674.9

0.0

0.0
1.1
0.0

212.3

21.2
13.4
81.6

che

ethira
Family ILeptoceridae

Ceraclea

Necto

Family Hydroptilidae

Hydroptila

Nectopsyche candida

Oecetis

Triaenodes spp.

|Triaenodes tardus

¢chimarra




June 1985 - September 1987.

Appendix Table 5 (continued).

Mean densities (no/m?) of individual taxa for each sampling date in Four Mile Creek.
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