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EXECUTIVE SUMMARY

As part of a long-term study of water quality patterns,
scientists from the Academy of Natural Sciences have col-
lected aquatic insects from artificial substrates placed at
several stations in the Savannah River. This report pre-
sents the first detailed compilation and analysis of this
substantial data base, and examines patterns of variation of
insect distribution and abundance (both spatial and tempor-
al) during the last quarter century. Data on the number of
individuals of various taxa found in the insect traps were
obtained from tables in the Academy’s cursory reports. Com-
puter data files created from these records were subjected
to extensive statistical analyses in order to examine varia-
tion among stations, seasons and years in the abundances of
major taxa and vgrioﬁs aggregate properties of the insect
assemblage. Although a total of B3 taxa were collected over
the 27-year study, 10 taxa accounted for nearly B0X of the
individuals <collected from the traps, hence these 10 taxa
were analyzed more intensively. Most of these taxa are
either filter-feeders that ingest fine particles suspended
in the water column or collector-gatherers that remove liv-
ing and detrital particles from substrates.

Because these aquatic insect collections were intended
to supplement the Academy’s more detailed hand collections,
several points were considered critically before subjecting

these data to detailed statistical analyses. For example,




over the 27-year period during which these collections were
made, there were changes in both sampling technique and the
level of taxonomic resolution of the insects. Such changes

complicate any attempt to examine long~term trends in popu-

lation and community patterns. The guiding philosophy in
these analyses, however, was to examine the data from as
many different perspectives as possible. Rather than empha-

zizing patterns that were only apparent when a single par-
ameter was analyzed, we have instead focused on those eco-
logical patterns that were consistently apparent when the
data were evaluated using several different analytical tech-
niques and assumptions.

For example, the abundance pattern of a given taxon can
potentially provide useful information regarding ecological
conditions, vyet several different indices of abundance can
be employed. We approéched this problem by performing
statistical analyses of abundance patterns using three dif-
ferent measures of abundance: absolute, proportional and
rank-ordered. Overall, the results of the analyses based on
these different measures were relatively consistent with
each other. For example, the abundances of most of the taxa
studied varied significantly* among stations, seasons and

years for all three measures. The total number of insects

*Throughout this report, the term "significant difference"
is used to describe the outcome of a statistical test where
there is a low probability (i.e., P < 0.05) that the years,
stations, or seasons are alike. However, even where a sig-
nificant difference is detected, the magnitude of this dif-
ference varies depending on the particular variable being
analyzed.
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collected from the traps tended to increase somewhat over
the course of the study. Abundances were usually greater in
the summer and fall than in the winter and spring. Most
taxa were significantly more abundant at the downstream

station (Station 6) than at the reference station (Station

‘l).

Both univariate and multivariate analyses indicated
that Stations 1 and 6 differed from each other eqologically.
The average number of taxa collected per trap at Station 6
was significantly greater (usually by more than 30%) than at
Station 1. Both cluster analyses and ordination analyses
indicate that the taxa characteristic of Station 1 are quite
distinct from the assemblage characteristic of Station 6.

Hilsenhoff's biotic index was used to compare the aver-
age pollution tolerance of the insect assemblage at the two
stations. This index is an average of an empirically de-
rived‘pollution tolerance score for each taxon, weighted by
each taxon’'s proportional abundance. The index is most
sensitive to organic pollution and other nutrient additions,
but has not been evaluated in terms of its response to
thermal pollution, heavy metals, and other toxic materials.
Although the index is most accurate when applied to samples
identified to species level, the present analyses are based

largely on samples identified to the generic level, Further-

more, the index was developed to describe pollution tol-

erance in midwestern streams and rivers, whereas in this

study it is applied to a southeastern river. Nonetheless,
iii
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we believe that the index does provide valuable information
of a comparative nature. For example, the inséct assemblage
at Station 6 was significantly less pollution-tolerant as
(reflected by Hilsenhoff's biotic index) than the assemblage
at Station 1. Collectively, these station differences sug-
gest that water quality is either comparable at the two
stations of better at Statidn 6. Pollutants entering the
Savannah River upstream from Station 1 may have a stronger
impact at Station 1 than Station 6.

Perhaps the most dramatic change in insects over the
27-year study 1is an approximately 100% increase in the
number of taxa collected at both Stations 1 and 6. More
subtly, the decline at Station 6 of an index of pollution
tolerance for the insect assemblage suggests that effects of
pollutants at this downstream station may have diminished

over the course of the study.
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INTRODUCTION

This study examines historical patterns of aquatic
insect distribution and abundance from 1959 to 1985 using
the long-term dgta base established by the Savannah River
cursory studies conducted by the Academy of Natural Sciences
of Philadelphia (ANSP). Particular attgntion is focused on
the utility of the insect trap sampling method as a means of
monitoring river water quality.

The Savannah River rises in the southern Appalachians
and flows through the Piedmont and Coastal Plain into the
Atlantic Ocean. Prior to 1954,‘ the river was receiving a
moderate amount of city and industrial waste (ANSP, 1970),
eroded soil caused by agricultural prabtices and waste dis-
charged from boats (ANSP, 1981). There was a heavy silt
load, which seemgd to be contributed largely by Broad Creek.
As the human population along the Savannah River increased,
so did organic waste in the river in the form of sanitary
waste, farm waste and various organic chemicals associated
with farming, industry and domestic activities,

The main flora and fauna were composed of those species
which can live on or among floating logs and debris. The
bottom fauna was poorly developed because most of the river
bed consisted of shifting sand. Most of the species col-
lected were species which live in water rich in nutritive

ions. The region of the river that was studied contained a




considerable amount of organic material from upstream and
had been reduced to a "mineralogical" condition (ANSP, 1953).
Since the 1950s, industrial growth on the Savannah
River has been rapid around and below Augusta, Georgia.
Many environmental changes have occurred that may have
independently or jointly affected river biota. Identified

changeé (ANSP, 1981) include: (1) the construction and op-

eration of the Savannah River Plant; (2) the <construction
and closure of the Clark Hill Reservoir; (3) hydraulic
dredging of the entire river reach by the U.S. Army Corps of
Engineers (USACE) between 1956 and 1960; (4) increased ef-
fluent discharge by a rapid urban and industrial development
in and surrounding Augusta; (5) flow regulation and tempera-
ture alteration due to operation of Clark Hill Dam, a hydro-
electric station that began operation in 1954; (€) the
operation of the reactors of the Savannah River Plant; (7)
the operation of the L-reactor of the Savannah River Plant
from 1954 to February 1868; (B) the increase in the number
of sewage treatment plants at Augusta; and, (9) the influ-
ence of Par Pond on the Savannah River when its water was
used to cool off reactors.

After the operation of the Clark Hill Dam, the fre-
quency of "cave-ins'" of the banks due to the rapidly rising
and falling water no longer occurred because the dam stabil-
ized river flow. The bahks became vegetated with higher
plants that held the soil in place. Also, suspended solids

tended to settle out behind Clark Hill Dam, with the result
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that downstream waters were clearer. Algal growth extended
to a greater depth,' and therefore the population of filter-
feeding insects increased. Thus, shortly after the dam was
built there was an increase in aquatic life in the Savannnah
River below the dam.

The dredging by the Corps of Engineers caused serious,
though temporary, changes in the biological aspect of the
river (ANSP, 1870). It created several bars that in turn
have developed pools of quiet water. The amount of silt was
high during this time.

From 1958 on, quarterly studies of aquatic insects have
been conducted by ANSP at the Savannah River Plant to moni-
tor its impact on the Savannah River biota. In these cursory
surveys, insect traps are placed in the river at various
stations for approximately 30 days. The number of indivi-
duals and taxa colonizing these artificial substrates are
then determined.

The 1long-term data base resulting from these aquatioc
insect <collections is truly unique. We know of no other
study in which aquatic insects have been quantitatively
sampled at regular intervals for such an extended period of

time. This report presents detailed statistical analyses

‘and interpretations of this data set, in order to provide

insights regarding the changes in the ecology and water
quality of the Savannah River between 1959 and 1985,
Prior to 1985, field collections were carried out by

Dr. Selwyn Roback and Mr. Jay Richardson, and laboratory
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Jidentifications were made by Dr. Roback. 1In 1985, Ms. Terry

Nagy conducted the field collections and laboratory identi-
fication of samples in consultation with Dr. David Hart and
- Dr. Selwyn Roback. This report was written by Dr. David

# Hart and Ms. Terry Nagy and edited by Ms. Robin Soltis.
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LOCATION AND DESCRIPTION OF STATIONS

Until'lSBZ, one upstream "control" station (Station 1)
and one downstream '"impact" station (Station 6) were
examined. Since 1982, an additional downstream station
(Station B) has been studied to monitor potential effects
resulting from the restart of the L-reactor. The general
survey area is depicted in Figure 1.

The stations selected for the study include comparable
ecological habitats. The bottcw has similar structure,
e.g., sand and mud, and it is stable. Small amounts of
sedimentation occur and the current is slow to moderate.
The contour of the river bed 1is irregular. Comparable
amounts of floating debris were present at each station. A
considerable shallow water area or beaches were present.

Station 1 (Fig. 2) is a 200-m section of the river at
Mile 160.7, approximately 1.25-mi downstream (southeast)
from Shell Bluff Landing, Burke County, Georgia, and Aiken
County, South Carolina. The area includes all of the pilings
(marked* as #78) on the left bank** and the opposite area on
the right bank. There is a saund beach among the pilings.
The right bank slopes off gently; at the lower boundary
there is an area of stone rip-rap where a small stream
enters the river. Station 1 is the reference station, where
the condition of the biota before it encounters any influ-
ence from the plant complex can be examined.

*Markings appear on pilings themselves and in USACE (1980).
**Downstream orientation.
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Figure 1. Survey stations on the Savannah River.
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Field sketch of Station 1 on the Savannah River.

Map is not drawn to scale.
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Station 5 (Fig. 3) is a section of the river at Mile
135.8 in Allendale County, South Carolina, approximately
1.5-mi wupstream (west) from Little Hell Landing, Burke
Codnty. Georgia. It 1is located at a bend in the river‘be—
tween Catfish Hole Point and Devil’s Elbow. A set of pil-

ings (#55) is present near the uﬁper—right bank boundary of

the station. A small slough is located on the left-bank
side and below this is an area of stone rip~-rap. A sand bar
is present along the lower right bank. This station is

approximately 5-1i below the mouth of Steel Creek, which is
the L-reactor’s dischafge point. It will reflect the impact
resulting from this effluent.

Station 6 (Figs. 4 and 5) is a river section at Mile
123.1 in Allendale County, South Carolina, épproximately
1.25-mi downstream (southeast) from Johnson's Landiung,
Screven County, Georgia. It lies below the Savannah River
Plant and the confluence of Lower Three Runs Creek and the
Savannah River. There are sand beaches on both sides of the
river. This station contains two reaches, an upstream reach
with a large backwater on the right-bank side and a down-
stream réach with backwater on the left-bank side. A set of
pilings (#42) is present near the lower left-bank limit of
the downstream reach. At this station, the net impact of the

Savannah River Plant can be studied.
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Figure 3. Field sketch of Station 5 on the Savannazh River.

Map is not drawn to scale.
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METHODS

The data for this study were gathered from tables of
insect taxa <collected in traps presented in past cursory
reports from 1959 on, A total of 85 cursory surveys have
been conducted since 1969; 30 of these have been since the
start up of the L-reactor and 65 have been after it shut
down in 1968. The 1958 report did not contain tables of
taxa collected during that year: hence, this date was ex-
cluded from the data set. *

All taxa names from the cursory report tables were
listed and given to Dr. Selwyn (Sam) Roback, who assisted in
the construction of a consistent summary of taxa collected
during the study. From 19569 to 1984, Dr. Roback and Mr. Jay
Richardson were responsible for collecting and identifying
aquatic insects from fhe Savannah River. Beginning in 1985,
Ms . Terry Nagy was responsible for these aspects nf the
study. Because of taxonomic inconsistency at the species
level between reports, most nf the similar species were
combined under one generic name. An example of this is
Stenonema sp. 1, Stenonema sp. 2, etc. Sp. 1 from one
report was not always the same sp. 1 of other reports. For
some - of the earlier reports, some insect groups were not
identified beyond genus due to lack of suitable taxonomic
keys, To ensure consistency, taxa in later reports that
were identified to a higher level with the availability of

better taxonomic keys were combined under the level they

12
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appeared in earlier reports. This corrects for the possibil-
ity of naming a taxon as two different categories and later
analyzing the same taxon as two separate taxa. Small speci-
mens could not be identified past the generic or sometimes
family level (i.e. Baetidae) because of immaturity of impor-

tant morphological structures used as identifiable species

characteristics in taxonomic keys. When immature and adult
insects were collected for the same taxon, they were re-

corded and analyzed separately. A list of the taxa names
used aﬁd the average number of individuals collected per
trap per station for any given year for each of the four
seasons appears in Appendices A to D.

The cursory reports were also checked for: the date the
survey was done; what substrate was used (wood and/or web-
bing); and the size of the mesh opening (0.25 in or 0.50
in).

From 1958 to 1971, B8-in X 6-in X 12-in (15.2-cm X 20.3-

cm X 30.5-cm) boxes constructed from 0.25-in (0.64-cm) mesh

‘hardware cloth and filled with wood and styrofoam were used

for the surveys. In 1972, B8-in X 6~in X 12-in (15.2-cm X
20.3-cm ‘X 30.5-cm) boxes constructed from 0.5-in (1.27-cm)
mesh hardware filled with wood or plastic mesh and a piece
of styrofoam were used for that survey. From 1973 to 1985,
the vsurveys used B-in X 6-in X 12-in (15.2-cm X 20.3-cm X
30.5-cm) boxes made from 0.25-in mesh hardware cloth and
filled with B8 to 10 sheets of plastic Conservation webbing
(manufactured by the 3M Company) and 1 or 2 pieces of styro-

foam. Each station had four boxes (or traps) which were

13




placed in the river by SRP personnel. In general, two traps
were tied to separate pilings on the bank with pilings at
the upper and lower ends of the station, and the other two
were each tied to overhanging tree branches on the opposite
bank at the upper and lower ends of the station. The traps
were tied about 4 m from the shoreline and had enough rope

to allow them to float approximately 4 m from the point

where they were tied. These traps were left floating in the

water approximately 30 days before the onset of a survey,.

For analysis the survey data were grouped by seasons:

spring 1includes March and April surveys; summer includes
May, June and July "surveys; fall includes September and
October surveys plus one August survey in 1959; and winter

includes November and December surveys.

The taxa abundance data and any other information ob-
tained from the reports were entered into an IBM/XT compu-
ter. All data were thoroughly proofed for accuracy.

Water chemistry data for April 1968 to April 1985 were
obtained from the DuPont Company’s Savannah:' River Water
Analyses reports. Water chemistry samples were collected by
Savannah River Plant personnel approximately once per month
at two locations which closely corresponded to our Stations
1 and 6. These data were also entered into 2 microcomputer
file and proofed.

Most statistical analyses were done on the IBM micro-
computer using the following statistical software: BMDP

(Dixon, 19B3); SYSTAT ( SYSTAT, Inc., 1985): and P-STAT (P-

14
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STAT, Inc., 1985). Additional analyses were performed on a
VAX model #730 mainfreme computer using SAS (SAS Institute,
Inc., 1985) statistical software.

Taxa were assigned to functional feeding groups accord-
ing to their method of food acquisition (Cummins, 1373).
The five major categories used were collector-gatherer,
filterer, predator, shredder, and other. Collector-gather-
ers are organisms which scrape or collect microalgae or
organic matter from substrate surfaces. Organisms classi-
fied as filterers feed by removing fine particulate organic
matter from the water column using either nets or other
filtering structures. Predators are carnivorous macroin-
vertebrates that are adapted specifically for either pierc-
ing or engulfing other animals. Shredders feed by chewing
living or decomposing plant tissue. Organisms were assigned
to the "other" category when either information was unavail-
able or our level of taxonomic identification was too broad
(e.g., midges in the subfamily Chironominae). Table 1 shows
the assignment of the functional feeding groups to the taxa
collected. Merritt and Cummins (1984) and Brigham, Brigham
and Gnilka (19B2) were used as cross-references.

Hilsenhoff’'s (1982) biotic index was also used to quan-
tify  the relative abundance of various aquatic insects as a
function of their ability to tolerate pollution. This index
averages the pollution tolerance of each taxon weighted by
its proportional abundance. The assigned pollution toler-

ance values for each taxon were obtained from Hilsenhoff

15
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Table 1. Assigmment of functional feeding groups and bilotic index,
values to the taxa collected on the Savannah River from
1959 to 1985.

Taxa FFO'isource?: : Biotic index?

- - - - ot

Phylum Arthrnpoda
Class Insecta
Subrlass Pterygota
Division Exopterygota
Order Ephemeroptera
Suborder Schistonata
Family Baetidae

-t - o~ o " -~ - -~ A 4 m. e e . e ot

Baetidae spp, G(1l) -

Callibaetls sp. G(2) -
Family Heptageniidae

Heptagenia spp. qa(2) 0.5

Stenonema spp. a(2) 2.0
Family Oligoneuriidae

Tsonychia spp. F(2) 2.0
Family Leptophlebiidae

Leptophlebia spp. ‘ G(2) 2.0

Paraleptophlebia app. a(l) -
Suborder Pannota
Family Ephemerellidae

Ephemerella spp. G(2) 1.0
Family Tricorythidae

Tricorythodes spp. G(2) 2.0
Family Caenidae

(Caenis sp. G(2) 3.0
Order Odonota

Odonata spp. (Ilmmature) P(1) -
Suburder Anisoptera
Family Aeshnidae

Aeshnidae spp. P(1) -

Boyeria sp. P(1) 1.0
Family Gomphidae

Hagenius brevistylus P(l) -
Family Macromiidae

Macromia sp. P(D) 1.0
Family Corduliidae

Neurocordulia molesta P(l)" 1.0
Family Libellulidae

Libellulidae spp. P(L) -
Suborder Zygoptera
Family Caloupterygidae

Calopteryx spp. P(L)

Hataerina sp. P(L) -
Family Coenagrionidae

Coenagrionidae spp. P

Argia spp. P(1) 2.5
Order Plecoptera
Group Euholognatha
Family Nemouridae

Nemoura sp. $(2) -
Family Taeniopterygidae

Taeniopteryx spp. S(2) 1.0
Family Capniidae

Allocapnia sp. S(2) -
Group Systellognatha
Family Pteronarcyidae

Pternarcys sp. G(2) -
Family Perlodidae

Isoperla sp. P(2) 0.0

Isogenolides (=Isogenus) sp. P(2) 0.0
Family Perlidae

Perlidae spp. P(1) -

Acroneuria ’sp. P(2) -

Perlesta perlesta P(2) 2.0

Paragnetina sp. P(2) 1.0
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Table 1 (continued). Assigrment of functional feeding groups and !
biotic index values to the taxa collected on the Savannah
River from 1959 to 1985,

Taxa FFG! (source?) Blotic index?
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Order Hemiptera
Family Corixidae

T'richocorixa calva P(1) -
Family Belostomatidae

Aelostoma fluminea P(1l) -
Family Naucoridae

Pelocoris femoratus P(1l)

Division Endopterygota

Order Coleoptera

Suborder Adephaga

Family Haliplidae
Haliplidae spp.

Family Dytiscidae
Dytiscidae spp., (L)
Dytiscidae app. (A)

Family Qyrinidae
Gyrinidae spp. (L)
Gyrinidae spp. (A}
Dineutus spp. (A)

Suborder Polyphaga

Series Staphliniformia

Family Hydrophilidae
Hydrophilidae spp. (L)
Hydrophilidae spp. (A)
Tropisternus glaber
Rerosus sp. (L)

Series Scarabaeiformia

Family Helodidae
Helodidae sp. (L) G(l) -

Series Elateriformia

Family. Dryopidae ‘

Dryopidae spp. S(1) -

Family Flmidae
Elmidae spp. (L) a
Elmidae spp. (A) ¢]
Ancvronyx variegatus (A) a
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Machronyvchus glabratus (A)
Stenelmis spp.

LD 3 12

Order Megaloptera

Family Corydalidae
Chauliodes sp. PO -
Corvdalus cornutus Pl 2.0
Nigronia sp. P(1) -

Order Neuroptera
Family Sisyridae
Climacia sp. P(1l) -

Order Trichoptera

Suborder Annulipalpla

Family Hydropsychidae
Hydropsychidae spp.
Cheumatopsyche spp.
Hvdropsyche spp.
Macronema spp.

Family Philopotamidae
Chimarra spp. F(2) 1.0

Family Polycentropodidae
Neureclipsis spp.
Polycentropus sp.

Suborder Integripalpia

Family Hydroptilidae
Hydroptila sp.
Oxyethira sp.
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Table 1| (continued). Assigmment of functional feeding groups and

biotic index values to the taxa collected on the Savannah

River from 1957 to 10985,

oy o - o ottt ot o ok o md amh o e A W it oat ot it Gk d O B St s e S S ik Bed i e et Ot et bt At v 0 oot o e S L et wah ow ol et e s aq e

-

Taxa FFA! (sourne? Biotic index?

Family Lepidostomatidae
Leptdostoma sp. S -
Family Limnephilidae
Limhephilidae spp. Stl)
Hydatophylax !zAstenophyliax) sp. S(1) -
Pycnopsyche sp. (1) .
Family Leptoceridae
(‘eraclea spp. al
Nectopsyche app. S¢(
Triaenodes spp. S (
Oecetis sp, P(

Order Diptera
Suborder Nomatucera
Family Tipulidan
Tipula spp. o(1) , -
Family Ceratopogonidae
Palpomyia spp. P(1) 3.0

Family Chironomidae
Subfamily Tanypodinae

Tanypodinae spp, P(1) -
Subfamily Orthocladiinae

Orthocladiinae spp. acl) -
Subfamily Chironominae

Chironominae spp, o(1l) -
Family Simuliidae

Simulium spp. F(1) 2.5
Suborder Brachycera
Family Tabanidae

Tabanus sp. P(1)
Family Athericidae

Atherix sp. P(1) -
Familv Empididae

Hemerodromia sp. P(1) 3.0
Suborder Cyclorrhapha
Division Schizophora
Section Acalyptratae
Family Ephvdridae

Ephydridae sp. ol -
Section Calyptratae
Superfamily Muscoidea

Muscoidea (L) o(l) -

- e e o o e e b A %) S a4 e W W G o e e ot e o e et e e e e M G R e et e e G e b ad SN et A e Y e W W o

! Functional feeding group (FFG) codes ara!
a Collector-gatherers and acrapers S = Shredder
0 Other '? = Undetermined) F = Collector~filterer
P Predator

u M on

2 Number in parentheses indicates the reference for the
functional feeding group ussignment,
(1) Merritt and Cuamins, 1984,
(2) Brigham, Brigham and dnilka, 1982,

3 From Hilsenhoff, 1982,

18
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(1982) and range from 0 to 5, with 5 assigned to taxﬁ that
are uwost tolerant of organic pollution. When the tolerance
value differed for species within the same genera, we used
the average of the tolerance values. Table 1 shows the

assignment of the biotic index levels to the taxa collected.

19




DATA ANALYSES

The average number of individuals per trap at a given
station was calculated for every taxon‘during each season
and year. The majority of the subsequent 'statistical anal-
yses focused on taxa whose mean abundances per trap were
greater than or equal to 0.5 in any one yéhf. A three-way
analysis of wvariance (ANOVA) was used to examine howv the

number of individuals per trap varied among stations, sea-

sons and years. All possible interaction = terms (i.e.,
season x year, season x station, year x station, season x
year x station) were also tested in the ANOVA model. Dun-

can’s multiple range test was also used to indicate which
stations differed from one another. Analysis of variance
was also used to compare the proPortional (as opposed to
absolute) and r?nk—ordered abundances of the major taxa.
Proportional abundance was calculated as the nunber of indi-
viduals of a given taxon divided by the total number of
individuals in the trap.

Taxa richness was calculated, based upon identification
of invertebrates to the generic level for the most part,
rather than species identification per se. Shanqon—Wiener
diver;ity (H’) and evenness (J') were measured according to

formulas in Peet (1974), using base 2 logarithms. Three-way

ANOVA was used to compare total abundance, number of taxa

{taxa richness), Shannon-Wiener diversity, Hilsenhoff's.

biotic index, and the proportions of individuals in each
20



| SES—— )

functional feeding group. Following the recommendations of
Son®l and Rohlf (198l1), 1log base 10 transformations of
abundances and arcsin transformations of proportions were
made.

Most of the statistical analyses were done on the IBM

microcomputer using the following étatistical software pack-

ages: BMDP (Dixon, 1983); SYSTAT ( SYSTAT, Inc., 1985); and

P-STAT (P-STAT, Inc., 1985). For 3-way ANOVAs, the data
were transferred to a mainframe computer, and SAS (SAS
"Institute, Inc., 1985) statistical software was used.

Jaccard’s coefficient was used to calculate the simil-
arity 1in taxonomic composition between pairs of stations.
Jaccard’s coefficient quantifies the similarity of two sam-
ples based on patterns of presence and absence of taxa,
irrespective of their abundance. Such similarity coeffi-
cients are usually based on identification of taxa to the
species 1level whereas the present coefficients are based
primarily on patterns of generic presence and absence.
Jaccard’'s coefficient is defined as the number of taxa that
are common to any two stations divided by the total number
of taxa present at the two stations (Sneath and Sokal,
1973). Thus, values for the Jaccard’s coefficient vary
between 0 (indicating no species in common between the two
samples) and 1 (indicating that both samples have identical
sets of species). A similarity matrix was then generated
for all wunique combinations of station pairs, and this

matrix was clustered via SYSTAT’s hierarchical CLUSTER

21
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algorithm (Wilkinson, 1984). The cluster analysis produced
a branching afrangement called a dendogram which illustrates
the relative similarity of stations. This form of analysis
is fundamentally different from the previously discussed
ANOVA's which examine how similar the stations are in terms
of the density of a particular taxon. The cluster analysis
compares the stations based on the number of taxa that they
have in common.

A form of ordination called detrended correspondence
analysis (DCA) (Hill and Gauch, 1980) was used to arrange
stations in two-dimensional space so that similar stations

were placed close together and dissimilar stations far a-

part. All analyses were conducted using DECORANA (Hill,
1978), a program in the Cornell Ecology Program Series
(Gauch, 1982). The variable analyzed was the average number

of individuals in each taxon per trap at each station during
each year of the study. One ordination was performed for

each of the four seasonal data sets.

22




RESULTS

A total of B3 taxa (Table 1) were considered in the
analyses that follow, although many more species were
actually collected in the 95 cursory surveys from which the
present data set was obtained. However, species-level tax-
onomy was not used consistently throughout the study and
some taxa could not be identified to species. Thus, a
decision was made to classify taxa at the level of genus,
sub-family, or family to permit comparisons over the course
of the study. Of these 83 taxa, 55 were sufficiently abun-
dant (average abundance per trap in at least one year great-
er than or equal to 0.5 individuals) to merit detailed
statistical analysis.

The collections were numerically dominated by a small
number of taxa (Table 2). The most common taxon.was the

filter-feeding caddisfly larva Chimarra, which builds very

fine-meshed filtering nets. The second most common taxon
was the sub-family Chironominae. The larvae of many of
these midge species are also filter-feeders, Filter-feed-

ing mayfly nymphs of the genus Isonychia comprised the third
most abundant taxon and the mayfly genus Stenonema was
fourth. Stenonema nymphs live on hard substrates, where
they graze algae and collect detrital particles. Net-
spinning caddisfly larvae 1in the genus Cheumatopsyche were

the fifth most abundant taxon. These five taxa comprised

23

SR



A——1 | ] L /

L_Jl_ll___lL_Jl_Jl__lL_ll__JL__l

|

Table 2.

Mean abundance per trap of the 10
most abundant insect taxa
lected in the Savannah

1959-1985.

Chimarra spp.
Chironominae spp.
Isonychia spp.

Stenonema spp.

Cheumatopsyche Spp.

Orthocladiinae spp.

Ephemerella spp.
Hydropsyche spp.
Simulium spp.
Baetidae sSpp.

Total individuals

24

Mean
Abundance

22.9
18.9
18.2
17.0

11.7

Rl R ——

col~-
River,



approximately 56X of the total number‘ of individuals
collected.

The midge sub-family Orthocladiinae was the sixth most
comﬁon taxon. The larvae of many of the species in this
group are believed to be deposit feeders. Sprawling mayfly
nymphs belonging to the genus Aphemerella were the seventh
most common taxon, followed by net-spinning caddisfly larvae
in the genus Hydropsyche. Filter-feeding blauck fly larvae
in the genus Simulium and grazing/deposit-feeding mayfly
nymphs in the family Baetidae were ninth and tenth most
abundant, respectively. Collectively, these ten most abun-
dant taxa comprised approximately B80% of the total number of
individuals <collected during the 27-year study period.

Overall, filter-feeders were the most abundant func-
tional group in the traps. Collector-gatherers were second
most abundant, followed by predators and finally shredders.

Virtually all of the 55 taxa evaluated with analysis of
variance exhibited significant differences in abundances
either among years, stations, or seasons (Table 3). Signi-
ficant differences among years and seasons occurred for
nearly all taxa, whereas significant differences among sta-
tions occurred in almost two-thirds of the taxa studied.
For many of these taxa, there were also significant "inter-
action effects," indicating that the patternsvof abundance
variation among values of one factor (e.g., season) depended

on the particular values of another factor (e.g., year).

25
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Table 3, Significant differences in abundances, among years, stations,

o and/or _seasong,_of insect taxa (with average abundance per trap
in one or more years >0.5 individuals) collected on the Savannah
River, 1959-1985. (SE=season, YR=year, ST=station, *=statigtical
interaction between listed factors.)

TAXA SE YR ST SE«YR SE&ST YR#ST SE*YR¥ST NONR

Ephemeroptera
Baetidae spp.,
Heptagenia spp.
Stenonema spp,
fsonychia spp.
Leptophlebia spp.
Paraleptophlebia spp.
Ephemerella spp.
Tricorythodes spp.
Caenis sp.

i

PC 2T I I € 2 D€ I D
I IC I IC 2T IC € DT ¢
>C € I 1 I I D D
I IC IC HC 2 2 2C 2T >
t > 3¢ t 2 x> >

PC I M | 3T M DC ¢ >
2C 2 IC | 2 I IC I <

O S T I

Odonata
Boyeria sp,
Hagenius brevistylus
Neurocordulia molesta
Calopteryx spp.
Coenagrionidae sapp.
Argia spp.

=

> 2C 2 DS | »
[ R B #
x> L}
S T T B SN §
M 1 > 1
[ A ]

> >C ¢ >t
> 1 x> 1t

Plecoptera
Taeniopteryx spp.
Pteronarcys sp.
Isoperla sp.
Isogenoides sp.
Perlesta placida
Paragnetina sp.

2 T >t >C
> > I b m
P I I X oM
> 3¢ 3¢ 2 1 >
S I
> X6 1 =
B
L T B A}

Hemiptera
Pelocor:s femoratus - X X - X - - -

Coleoptera
Dytiscidae spp.
Dytiscidae spp.
dyrinidae spp. ¢
dyrinidae spp. (
Dineutus sp. i
‘"Hydrophilidae spp. (A)
Tropisternus glaber
Helodidae sp.

Elmidae spp, (L)
Elmidae spp, (A)
Ancyronyx variegatus
Macronychus glabratus
Stenelm:s app,

1 >C 3¢ 3¢ >C > >
[ B B 1

2C 3¢ 2 ¢ > |
KD 1 1 € D D I ¢ ¢
i N N R R
X I M ICH | S L I I D DT
< 1 I | 1 )
Ll O N B
Xt IO AL | de § )
L A I T R T

Megaloptera
Corydalus cornutus
Nigronia sp.

x>
<
1
>
i
>

Trichoptera
Hydropsychidae spp.
Cheumatopsyche spp.
Hydropsyche spp.
Nacronema app.
Chimarra spp.
Neureclipsis spp.
Bydroptile spp.
Limnephilidue spp.
Pycnopsyche sp.
Ceraclea spp.
Nectopsyche spp.
Oecetis spp.

2O O | D I I I I I T
2T 3C I P 3 I D X D K D
I N
2COC O P DO DC I ¢ T
eIt 1 1 1 kDI i
MO I I eI | >
i I T B3 B B
1

Diptera
Palpomyia spp., X
Tanypodinae spp. X
Orthocladiinae spp, X
Chironominae spp. X
Simulium spp, X
fAemarodromia spp, X

________________ u-—~_—-~—_,_-__-____--__-_——n__-~__--__——__,___--__—_—n—_--«___-__--___
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Average abundances per trap of the 83 taxa at Stations
1,.5, and 6 during each year are presented in Appendices A-D
during spring, summer, fall and winter, respectively. The
folléwing comparisons among stations focuses primarily on
differences between Stations 1 and 6 because so many fewer
cursory surveys were conducted at Station §. Table 4 pre-
sents the average abundance for each taxon across all years
and stations for each of the four seasons to facilitate more
direct comparisons of seasonal patterns of abundance varia-
tion. Overall, approximately twice as many individuals were
collected from the traps in summer and fall than in winter
and spring. 0f the 66 most common taxa, 19 were most abun-
dant in fall, 18 in summer, 12 in spring and 6 in winter.

Plots of abundance versus time are presented for single
seasons because the abundances of most of these taxa dif-
fered significantly among seasons. Rather than present the
data for all taxa in all seasons, figures are used to illus-
trate typical patterns of abundance variation among various
aquatic insect taxa during seasons in whicg these taxa were
most abundant. Particular attention focuses on patterns of
abundance in early fall collections, since this is a time
when potentially high temperatures and low discharges com-
bine . to create stressful conditions for many aquatic in-
sects, Figures are presented both for taxa that were among
the 10 most common ana for representative taxa from other
insect orders that are of interest for ecological or compar-

ative reasons.
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Table 4. Average abundance (no. individuals per trap) of each insect
taxon collected on the Savannah River for all study years .
and stations, for each of the four seasons.

e m e vt m m vy o o o 4 ]t 0 ot 4 O o Y A d S ey = e d o e e S e e e M e M d et bt o 04 o P oy ot

Ephemeroptera
Baetidae spp.
Caenis sp.
allibaetis sp.
fphemerella spp.
Heptagenia spp.
Isonychia spp.
Leptophlebia spp.
Paraleptophlebia spp.
Stenonema spp.
Tricorythodes spp.

Odonata
Aeshnidae spp,
Argia spp.
Aoyeria sp.
Calopteryx spp.
Coenagrionidae spp.
Hagenius brevistylus
Hataerina sp.
Libellulidae spp.
Macromia sp.
Neurocordulia molesta
Odonata spp. (Immature)

Plecoptera
dcroneuria sp.
Allocapnia sp,

fsogencides (=[sogenus) sp.

Isoperl/a sp,
Nemoura sp.
Paragnetina sp.
Perlesta placida
Perlidae spp.
Pternarcyvs sp.
laeniopteryx spp.

Hemiptera
Belostoma fluminea
Pelocoris femoratus
Trichocorixa calvay

Coleoptera
Ancyronyx variegatus (A)
Berosus sp. (L)
Dineutus spp. (A)
Dryopidae spp.
Dytiscidae spp. (L)
Dytiscidmae spp. (A)
Elmidae spp. (L)
Elmidae spp., (A)
Gyrinidae aspp. (A)
Gyrinidae spp. (L)
Haliplidae spp.
Helodidae sp. (L)
Hydrophilidae spp. (A)
Hydrophilidae spp. (L)
Machronychus glabratus (A)
Stenelmis app.
Tropisternus glaber

- el w4 ol s o e an e bt A et e et er B T S S e o o At

6.17
0.09
0.01
37.88
0 . 82
0.08
0.11
0.04
17.65
0.03

0.01
0.01
0.34
0.01
0.00
0.00
0.00
0.02
0.01

0.00
0.00
0.27
0.87
0.01
0.02
14.37
0.00
0.00
0.02

.02
.04
.00

S OO

6.53
0.33
0.03
0.18
7.23
54,71
0.00
0.00
26.04
12.28

0.01
0.53
0.13
0.03
0.35
0.00
0.02
0.01
0.01
0.04
0.01

0.00
0.00
0.00
0.00
0.00
0.36
3.67
0.01
0.01
0.00

0.06
0.08
0.0!

0.16
0.03
0.00
0,00
1.35
1.82
1.94
2.65
0.09
0.45
0.00
0.00
0.26
0.02
0.03
0.88
0.02

10,72
0.34
0.01
0.02
1.02

43.89
0.01
0.00

22.817

16.69

0.02
0.69
0.056
0.03
0,73
0.00
0.00
0.04
0.02
0.2

0.01

0.00
0.00
0,00
0.00
0.00
0.08
0.01
0.00
0.04
0.00

0.05
0.06
0.01

0.43
0.01
0.00
0.00
0.56
0.29
0.46
4.B9
0.00
0.39
0.02
0.02

0.00
0.02
0.23
0.02

8,37
0.06
0.00
5,65
4,82
0.75
0.18
0.01
11,08
0.73

0.01
0.26

0.00

0.06
0.02

0.03
0.01
.01

0. 00
0.10

0.

0.03
0.26
0.086
0.25
0.19
0.00
0,00
0.00
0.08
0.04
0.02
0,03
0.00
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Table 4 (continued)., Average abundance (no. individuals per trap) of

each insect taxon collected on the Savannah River for all study

vears and stations, for each of the four seasons.
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Megaloptera
Chauliodes sp.
Corydalus cornutus
Nigronia sp.

Neuroptera
Climacia sp.

Trichoptera
Hydatophylax

(=Astenophylax) sp.
Ceraclea spp.
Cheumatopsyche spp.
Chimarra spp.
Hydropsyche spp.
Hydropisychidae spp.
Hydroptila sp.
Lepidostoma sp.
Limnephilidae spp.
Macronema spp.
Nectopsyche spp.
Neureclipsis spp.
Oecetls sp.
Oxyethira sp.
Polycentropus sp.
Pycnopsyche sp., -
Triaenodes spp.

Diptera
Atherix sp.
Chironominae spp.
Ephydridae sp.
Hemerodromia sp.
Muscoidea (L)
Orthocladiinae spp.
Palpomyia spp.
Simullum spp.
Tabanus sp.
Tanypodinae spp.
Tipula spp.

Total Individuals
Filterers
Predators
Gatherers
Shredders

Others

Taxa Richness
Shannon-Wiener
Evenness

Biotic Index

0.00
0.18
10.32
3.55
2,20
0.47
0.04
0.00
0.03
0.11
1.08
1.21
0.55
0.00
0.00
0.02
0.02

0.00
11.66
0.00
0.03
0.00
24.65
0.01
13.70
0.00
2.68
0.00

SEASON
SUMMER FALL
0,08 0.086
0.14 0.66
0.00 0.06
0.00 0.00
0.00 0.00
0.00 0.01
26,186 23.94
57.75 107.43
30.48 13.04
5.53 1.63
1,85 1.23
.00 0.00
0.00 0.00
9.55 6.51
2.87 2,71
3.71 7.20
1.95 2.02
0.00 0.01
0.00 0.00
0.02 0.00
0.056 0.00
0.02 0.02
29.81 45.02
0.01 0.00
1.R4 0.88
0.00 0.00
15,49 7.88
0.00 0.08
3.82 17.65
0.00 0.00
9.62 11.13
0.01 0.01

323.07 352.03
188.00 214.09
22.70 18.06
74.04 63.66
2.95 2.76
35.38 53.46
13.60 12.69
1.83 1.74
0.72 0.70
1,99 1.956

0 4 02
0.03
0.00

0.01
0.01
13.73
14,34
3,02
3.14
0.32
0,03
0.00
0.11
2,89
2.47
0.47
0.00
0.01
0.05
0.03
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The abundance of Chimarra did not increase or decrease
consistently over the 27-year period, but it was signifi-
cantly more abundant at Station 6 than Station 1 (Fig. 8).
The abundance of Cheumatopsyche incremsed significantly over
the course of the study, but was not significantly greater
at Station 6 than Station 1 (Fig. 7). The abundance of
Isonychia at Station 1l has been consistently low throughout
the study, whereas 1its abundance at Station 6 increased
dramatically in thé early 1970s (Fig. B8). Before and after
this period of high densities, the abundance of Isonychia at
Station 6 has been low, but consistently greater than at
Station 1. Mayfly nymphs in both the genus Stenonema (Fig.
9) and the family Baetidae (Fig. 10) have undergone strong
cyclical wvariations in abundance over the last 27 years,
although the general trend has been for population densities
to 1increase with time. The abundance of Stenonema at Sta-
tion 6 is significantly greater than at Station l, whereas
the abundance of baetid mayfly nymphs does not differ signi-
ficantly between the two stations.

Although larvae of the dobsonfly Corydalus cornutus
were rare prior to 1975 (e.g., only four individuals were
collected during this period), they have been found at
Station 6 in all but one year since that time (Fig, 1l1). A
comparable pattern of increase has not been observed at
Station 1. In fact, Corydalus has not been collected there
since 1977, Thus, there are significant differences in

abundance between the two stations. Midges in the subfanily

30
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Chironominae have increased relatively Steadily during the
study, yet their relative abundgnce at Station 1 compared to
Station 6 underwent an apparent reversal approximately mid-
way through the study (Fig. 12). Prior to 1974, these
midges were more abundant at Station 6 than Station 1 when
station differences existed, whereas abundances at Station 1
have usually been greater since that time.

Temporal patterns of abundance variation in filter-
feeding black fly larvae of the genus Simulium have varied
dramatically between Stations 1 and 6 (Fig. 13). At Station
6, Simulium was relatively abundant during the first 15
years of the study, whereas its abundance has been quite low
since that time. In contrast, abundance of Simulium at
Station 1 has been consistently low (and usually lower than
6) over the entire 27-year interval, Predatory damselfly
nymphs_ in the genera fnallagma and Ischnura (grouped to-
gether as the family Coenagrionidae) were extremely rare at
Station 1 and completely absent at Station 6 prior to 1970
(Fig. 14) ., Their abundance increased sharply beginning in
1970 and has fluctuated considerably since that time.

The next set of figures examines patterns of spatial
and temporal variation in the abundances of taxa that were
most common in the spring surveys. There was no significant
difference in abundances between Stations 1 and 6. The

sprawling mayfly nymph ESphemerella at Station 6 was usually

uncommon prior to 1977, whereas its abundance has increased
considerably since that time (Fig. 15). In contrast, Aphem-
37
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erella has been conaistently rare or absent at Station 1
over the 27-year period,

The stonefly Perlesta placida was rarely found at Sta-
tion 1 (e.g., only 6 individuals were collected) and never
at Station 6 prior to 1868, at which time its abundance
began to increase considerably at {tation 6 (Fig. 16).
Increases in the abundance of Perlesta at Station 1 began in
the mid-1970s, although the species is still found in great-
er numbers at Station 6. Only eight individuals of the
stonefly Jsoperla were collected prior to 1977, but the
species has occurred commonly in surveys during the last
decade (Fig. 17). The density of Isoperla is significantly
greater at Station 6 than Station 1. The abundance of midge
larvae in the subfamily Orthocladiinae has increased nearly
exponentially since the study's outset, with densities
usually greater . at Station 1 than Station 6, especially
during the first 15 years of the study (Fig. 18),

Patterns of spatial and temporal variation in the pro-
portional abundances of the major taxa largely agreed with
those patterns described above for absolute abundances. The
most stfiking difference was observed in larval chironomids.
For example, the proportional abundance of Chironominae in
the fall was consistently greater at Station 1 than Station
6. For both stations, however, proportional abundance
neither decreased or increased dramatically during the 27-
year period, The proportional abundauce of Orthocladiinae

during the spring has been consistently higher at Station 1

42
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than Station 6, which contrasts with the patterns exhibited
by absolute abundances. Proportional abundance at both
stations was low in the early years of the study, peaked in
the late 19608 and 19708, and declined somewhat during the
1980s,

Analyses based on rank-ordered abundances also gave
results that usually agreed with those based on either
absolute or proportional abundantes. One of the few excep-
tions was with Chironominae; the rank~ordered abundance of
this taxon did not differ between stations, in contrast to
the significant station effect observed using the other two
abundance measures.

The average number of taxa collected per trap in the
fall has increased by‘approximately 100X over the 27-year
period (Fig. 19). Relatively steady increases have occurred
at both Stations l.and 6, with the former station represent-
ed by signficantly fewer taxa than the latter. The number
of individuals per trap also increased somewhat at both
stations, although the most striking pattern is the tremen-
dous increase in abundance that occurred ;f Station 6 during
the period between 1970 and 1973 (Fig. 20). The number of
individuals at Station 6 was significantly greater than at
Station 1. Shannon-Wiener diversity has increased consider-
ably at both Stations 1 and 6 over the study pericd (Fig,
21), vparticularly since approximately 1974, There were
significant differences among stations, but neither Station

l nor Station 6 remained consistently higher than the other

4 et b o ot srema—
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throughout the study. Evenness increased with time (Fig.
22), indicating that collections were less dominated by a
few very abundant taxa in more recent years. However, there

were no significant differences among stations in evenness.
Table 5 shows the biological parameters having significant
season, year and station effects..

Fall <cursory surveys were nuﬁerically dominated by
filter-feeding aquatic insects during the early years of the
study, and the proportion of filter-feeders collected in thé
traps has steadily declined since that time. Conversely,
the relative abundances of collector-gatherers and predators
have increased consistently over the 27-year study. None of
the functional feeding groups showed significant differences
among stations in proportional abundances, although the
absolute abundances of filterers, gatherers, and shredders
were greater at Station 6.

Figﬁres 23 to 26 present temporal patterns of variation
in the average value of the biotic index at each station for
spring, summer, fall and winter. Spring biotic index values
were usually higher at Station 6 than Station 1 during the
first decade of the study, indicating a more "pollution
tolerant assemblage at Station 6. In contrast, the biotic
index value has been greater at Station 1 than Station 6 for
every year since 1968, suggesting that Station 1 now sup-
ports a more pollution-tolerant fauna. Temporal patterns in
the spring data indicate a significant increase in the

Pollution tolerance: of the aquatic insects at Station 1 over

50
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the course of the study, whereas the averege biotic index
exhibited a non-significant decline at Station 6.

Fall oursory surveys yielded a similar pattern of tem-
poral variation in biotic index values. The average value
of the biotic index at Station 6 was greater than Station 1
for four of the first six surveys, whereas the biotic index
has always been greater at Station | since that time. As in
the spring, the biotic index increased significantly at
Station 1 and declined (non-significantly) at Station 6.

Figure 27 presents the dendogram depicting the degree
of similarity among summer stations in patterns of preasence
and absence of aquatic insect taxa. The sequence of sta-
tionz and years is indicated along the vertical axis. Posi-
tions along the horizontal axis indicate progressively finer
divisions of the samples into increasingly homogeneous
groups as one moves.to the left, By inspecting the pattern
of branching in this figure, it is possible to determine
which stations are most similar in terms of the number of

taxa they have in common. Samples Jjoining each other at the

far left are most similar, whereas samples joining at the
far rigﬁt are most dissimilar, The branching pattern indi-
cates the existence of four major groups of samples. The

top <group is primarily composed of samples from Station 1,
and all samples represent early years in the study period.
The next lower group is dominated by samples from Station 1
and samples collected between 1964 and 1974. The third and

largest group 1is composed primarily of samples collected
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from Station 6. The bottom group includes a mix of stations
that were sampled almost exclusively during the 1980s.
Figure 28 displays the results of the detrended corres-
pondence analysis based on winter surveys, Data points
representing individual stations sampled during a given year
are arranged along two ordination axes, The most striking
pattern in this ordination is that Stations 1 and 6 lie in
different regions of the space, which suggests important
differences in their faunal assemblages, Data points repre-
senting Station 5 wusually lie closer to Station 6 than
Station 1, although there are far fewer data points for
Station 5 than for the other two stations, Stations are
also strongly separated according to the year in which they
were studied, with early years lying in the upper’ right
portion of the scatter diagram and recent vears lying in the
iower left portion of the space, Detrended correspondence
analysis 'indicated similar patterns of separation among
stations and years for the other three seasonal data sets,
Patterns of variation in major water chemistry parame-
ters based on the 1968-1985 data set collected by Savannah
River Plant personnel are presented in Table 6, Most
parameters varied significantly among years and seasons, but
only 6 of the 16 differed significantly between Stations 1
and 6, The magnitude of these statistically significant
differences was often small, however, especially as compared
to the wide tolerance limits of many aquatic insects, It

was extremely difficult to discern patterns of variation in

59




("G861 Z°°7E96l = @

“796T = 3 ‘1961 = 9 “6S61 = V 9 woIiels = ¢ °C ©wOIIelS = 0O 71 vorie3s = o) -weiload

VNVY(0D3IQ 2431 moi3 paleiauald saxe uoijeufpio 1u3saidsl g pue [ SI3XV "G T-6S6T “I2ATH
Yeuu2ApS 3Y] U0 SIIISULI JOo SAIAINS IIJUIM UO paseq sis{jeue aduspucdsaiiod papulailag -gz 21n81g

} SIXv
O0E 0Sc 00c 0ST 007 0S 0
T T LT T — T 0
. w X 2 2
° N T v
I a )4 N v " z o 108
T, v v " XM 2
o N | S v o
- . v 2 nw g9 1 00F
" §e L X
o v
! s § 3 g ? osp @
: :
v n
a 9 0 g ? S
_ 9 4 00c
o
3
- 0 2 1 os2
¢
| 1 1 L L oom

]Jll]llllllnﬂllﬂnﬂﬂnnﬂﬂh

60




- L A— T — - — - — —— - r

- - - - X - X X 33jeydsoyq
- - - - X - X X 3leljng
- - - - X X X X S1eJI31IN
- - X X X - X - 931 I3IN
- - X X - X X X BnUTEN]Y
- - - - X X X X aocJly [e810]
- — — — - — X - Eniosje)
- - - X - X - X N IUOHEY
- - - - X X X X (Do) 2anjeiadu3z]
- . - - - X - X - aog
X - - - - - - - unipog
- - - - X - X X SPI[oS p3puadsng
- - - - X - X X (®>/qan) £31a4T330puc)y
- - - - X - X X sSsadpiel
- - - _ X X X X u3gAx() paaAfossiqg
- - - - X - X X Sptlojigo
- - - - X - X X A3T0T[®HIV "O°W
- - - - X - X X Hd

JNOE 1SxHAx3S 1Sx84 LS¥IS HAxdS LS HA is d13313meled

HOLOVd
TP310U 3SIMIIGo SsaTun [/3E 4T 918 S]USWIINSRIW [[V -(uo1il
-B3s - 1S ‘Je3f = gx ‘dosS23S = Jg) S$31I23JJ3 UOTIIIBIIJULI pUB UWOIJB1IS
‘Je34 ‘woseas {GQ-g > d) juesijiudis SuiMoys ®lEp [EBOIE3IYD JOolBK g 31qe}l

61




.
-
i
' b !
f

this data set that shed light ou’6bserved'trends in the
aquatic insect community. Springiammonium concentrations
were greater at Station 6 than 1 in the late 1960s and early
18708, wheréas concentrations have usually been greater at
Station 1 during"the 19808, Sumier ammoni&m concentrations
have hpparently declined at Station 1 since 1969 whilas
re;aining relatively unchanged at Station 6. The data set
also indicates that winter water temperatures have risen
steadily at both stations during this period, perhaps due to
changes in the operation of Clark Hill Dam.

Table 7 compares three estimates of aquatic insect
diversity for two typical cursory surveys (i.e., 1968 aad
1984): 1) the approximate number of species obtained in hand
collections that were conducted along with the trap collec-
tions; 2) the number of species and higher taxonomic group-
ings collected from the traps as reported in the cursory
report; and 3) the number of taxa used in our analyses based
on grouping at the generic and sub-family levels. In 1968,
the number of species collected in the traps at Station 1
was approximately two-thirds of that obtained 1in the hand
collections, whereas the number of species collected in the
Station 6 traps was > 75% of the number found in hand col-
lections, In 1984, the number of species collected in the
traps was usually greater than or equal to the number found
in’the hand collections for both Stations 1 and 6. ATter
combining various multispecies genera into single generic

categories and midge genera into chironomid sub-families,
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the number of taxa analyzed in the present report usually
represented about 70-100% of the diversity indicated by
species-level identification of the trap collections. Thus,
the 1level of taxa richness reported in the present analyses
underestimates the true number of species for some years but
not others. Although the number of species present in the
traps was sometimes less than that in hand collections, most
of the taxa collected in the hand <collections were also
collected 1in the traps. However, two principal kinds of
organisms found in hand collections were absent from the
traps (Table 8). The first group is composed of various
taxa which burrow into the sediment, including several
genera of dragonfly nymphs and burrowing mayflies in the
family Ephemeridae. The second major group was the

Hemiptera and several families of true flies which ordinari-

ly occur in either neustonic, planktonic or shoreline habi-
tats. Because comparable habitats are not provided in the
traps, it is not surprising that these taxa were rare or

absent in the trap collections.
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Table 8. Insect taxa found in the 1968 and 1984 hand collections on
the Savannah River which were not found in trap collections
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for those vyears.
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Class Insecta

Order Odonata

Suborder Anisoptera

Family Gomphidae
Stylurus plagiatus (Selys)
Gomphus (Stylurus)(L) Wmsn.
Dromogomphus armatus ? Selys

Family Corduliidae
Tetragoneuria cynosura (3ay)
Epicordulia princeps (Hagen)

Order Ephemeroptera
Family Ephemeridae
Sphoron sp.

Order Hemiptera
Family Hydrometridae
Hydrometra martini (Kirk.)
Family Veliidae
Vellia sp. ? brachialls Stal,
Microvoleia sp.
Rhagovelia distincta Champ.
Family Gerriduae
Gerris nebularis D&R
Gerris sp.
G. canaliculatus
G. nr. buenoi Hung.
G. nr. marginatus Say
G. conformis Uhler
G. remigls Say
Limogonus hesione Kirk.
Metrobates hesperius Ubhler
Trepobates Inermis Esake
T. pictus (H. S§.)
Trepobates sp.
Rheumatcbates tenulipes (Meinert)
R, rileyi Bergr.
R. hungerfordi 7 Wiley
Rheumatobates sp.
Family Nepidae
Rapatra buenoi Hung.
Rapatra ap.
Family Corixidae
Almocorixa sp.
Sp. 1
sp. 2
Sp. 3 A
Family Notonectidae
Notonecta sp.
N. irrorata Uhler
N. ubleri Kirk.
Facily Megsoveliidae
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Table 8 (continued). Insect taxa found in the 1968 and 1984 hand col-

lections on the Savannah River which were not found in trap
collections for those years.
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Mesovelia mulsanti White
Family Saldidae
Salda sp.
Family Gelastocoridae
(=Nerthridae)
Gelastocris oculatus Fabr,

Order Megaloptera
Family Sialidae
Sialis sp.

Order Coleoptera
Family Noteridae
Hydrocanthus iricolor (Say)
Suphisellus gibbulus (Aube)
Family Hydraenidae
Hydraena sp.

Order Trichoptera

Family Brachycentridae
Brachycentrus numerosus Say
Micrasema sp. ?

Order Lepidoptera
Family Pyralidae

Parargyractis sp. W

Order Diptera
Suborder Nematocera
Family Tipulidae
Sp.
Nr. Helius sp.
Dicranoymia sp.
Family Culicidae
Anopheles sp.
Family Chaeboridae
Chaeborus punctipennis (Say)
Family Ceratopogonidae
Atrichopogon sp.
Bexxia or Probezzia sp.
Culicoides sp.
Culicoides sp. ?
Suborder Brachycera
Family Tabanidae
Chrysops sp.
Suborder Cyclorrhapha
Family Sciomyzidae
Dictya sp.
Sp.
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DISCUSSION

Given the extensive data set analyzed here, a tremen-
dous range of patterns might be expected. In spite of this
potential for a diversity of outcomes, many consistent
patterns emerged from our analyses. This discussion focuses
on the common themes that emerged from these investigations.

There are clear differences among stations, seasons,
and years, 1in the abundance of most of the taxa examined,
whether abundances were based on actual counts, proportions,
or rank—orders; Most of these insect taxa are more common
at Station 6 than Station 1. Likewise, the total number of
individuals, the number of taxa, and Shannon-Wiener diversi-
ty are signficantly greater at Station 6.

Unfortunately, these results do not provide ready
answers to questigns about what factors are responsible for
the differences observed among stations and the patterns of
temporal wvariation that were observed. One of the more
revealing patterns is provided by spatial and temporal var-
iations in average values of Hilsenhoff’s biotic index
(Hilsenhoff, 1982). The index is most sensitive to organic
pollution and other nutrient additions, but has not been
evaluated in terms of its response to thermal pollution,
heavy metals, and other toxic materials. Although the index

is most accurate when applied to samples identified to

species level, the present analyses are based largely on
samples identified to the generic level. Furthermore, the
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index was developed to describe pollution tolerance in mid-
western streams and rivers, whereas in this study it 1is
applied to a southeastern river. Nonetheless, we believe
that the index does provide valuable information of a com-
parative nature,

The biotic 1index tended to be higher at Station 6 in
the first few years of the cursory surveys, indicating a
more pollution-tolerant fauna and presumably greater pollu-
tion at the downstream station. However, since approximate-

ly 1968, the biotic index value has been consistently higher

at Station 1, indicating greater pollution at this upstream
site. Indeed, the value of the biotic index at Station 1
has increased significantly over the 27-year period. It

seems possible that this trend of an increasingly pollution-
tolerant assemblage of aquatic insects at Station 1 stems
from increased discharges of pollutants at upstream sites,
although it is difficult;to document any cause-effect rela-
tionshiﬁ in a non-experimental study such as this. In
contrast, the average pollution tolerance of 1insects at
Station 6 has remained steady or declined somewhat, probably
indicating that the pollutants affecting Station 1 have been
sufficiently assimilated or diluted in the river segment
between Stations 1 and 6 to reduce their effects on aquatic
insects at the downstream station.

Until 1968, the pollution tolerance of the aquatic
insect assemblage was usually greater at Station 6. There-

after, Station 1 usually had a more pollution tolerant
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fauna. Although this change is approximately coincident
with the period when the L-reactor ceased to operate, the
available evidence does not suggest that this shift in the
rankings of pollution tolerance at the two stations 1is
actually caused by the L-reactor shutdown. Unfortunately,
very little water chemistry data. are available to correlate
with the first 10 years of insect trap data, so it is diffi-
cult to assess directly how changes in water chemistry
correspond to the observed patterns of pollution tolerance
in aquatic insects. Nonetheless, because discharges from
the L-reactor entered the Savannah River downstream from
Station 1, their potential effects on water quality should
only have been observed at Station 6. Yet the biotic index
at Station 1 increased significantly (by more than 25%)with
time, whereas tne index at Station 6 showed no consistent
increasing or decreasing trend with time. This suggests
that the change in the average biotic index rankings of
Stations 1 and 6 are primarily due to increases in pollution
tolerance at the upstream station, rather than reductions in
the average pollution tolerance of the fauna at Station 6
following the shutdown.

Monthly water chemistry samples were collected near the
Academy’s Stations 1 and 6 by personnel of the Savannah
River Plant, and these data could potentially shed light on
changes in the aquatic insect community over the course of
our study. However, water chemistry data gathered prior to

1968 could not be located by Savannah River Plant personnel,
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so this data set cannot be compared with patterns of aquatic
insect distribution and abundance during the first decade of
cursory surveys, Water chemistry data gathered every four
years in the Academy's comprehensive surveys of the Savannah
River might serve as an alternative source of information
regarding changes in water chemistry, although these data
were not collected at the same times of year as insect trap
collections were made,

An examination of water chemistry data presented in the
Academy's summary of studies on the Savannah River between
1961 and 1970 (ANSP, 1970) may provide clues regarding
factors affecting observed changes in the rankings of biotic
index values at Stations 1 and 6. For the spring 1960 data
set, the concentfation of phosphate (a nutrient that common-
ly limits primary production in freshwater environments and
may thergby influqnce the amount of food available to
secondary consumers) was slightly lower at Station 1 com~
pared to Station 6. By 1968, however, the concentration of
Phosphate had increased nearly 5-fold at Station l, whereas
it had not increased at Station 6.

One of the most striking trends over the 27-year study
Jperiod was the increase in the average number of taxa col-
lected per trap. This increase occurred in spite of the
fact that the total number of individuals collected per trap
increased much less dramatically. Before this pattern can
be interpreted, it is important to address potential arti-

facts related to changes in trap substrate material and 1in
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the consistency with which taxa were ideﬁtified over the
course of the study. Changing the trap substrates from wood
to Conservation webbing in 1872 did not appear to affect the
number of taxa collected per trap; there were increases 1in
the average number of taxa collected per trap during periods
both prior to and following the 1972 substrate change. At
least two factors could have caused more taxa to be identi-
fied in a trap as the study progressed. One is the greatly
increased availabiiity of taxonomic keys that permit identi-
fication to the sﬁecies level, Another is the increased
expertise of the taxonomists responsible for the identifica-
tion and enumeration of these collections (Dr. Selwyn Roback
and Mr. Jay Richardson) over the course of the study. When
combined, these two factors could have produced a bias 1in
which a greater number of species could be identified from a
given collection solely due to increased taxonomic informa-
tion and expertise.

We chose to combine and analyze the patterns of distri-
bution and abundance of taxa at the generic level to mini-
mize the possiblity that our results would be =strongly
biased by these potential changes in taxonomic resolution.
Whereas species level taxonomy has progressed dramatically
over the last three decades, changes in generic level taxon-
omy have been much more modest. The most important excep~
tion to this pattern has been in the family Chironomidae, in
which larval keys to the generic level have only recently

become available, For this group, we grouped taxa at the
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level of sub-families (i.e., Chironominae, Orthocladinae,
and Tanypodinae), rather than at the generic level. Because
our analyses are not based 6n species level taxonomy, it is
unlikely that the long-term increase in the average number
of taxa collected per trap is due solely to the potential
bias described above, The difference in level of taxonomic
determination may have caused some differences in the
numbers of taxa available since we combined taxa that were
identified 1in some cases did not identify them 1in others.
It is probable, however, that there weré changes in environ-
mental conditions in the river that have played a role 1in
producing the observed changes 1in ecological diversity.
Several factors probably have played a role in the increase
in taxa richness occurring at both Stations 1 and 6. How-
ever, enough data is not available to attribute the causes
for this increase.

The cluster analysis clearly indicates that samples
collected during different years from the same wutation
tended to have more taxa in common than samples collected in
the same year from different stations. This pattern of
within-station similarity (regardless of the year of collec-
tion) also emerged from detrended correspondence analysis
(DCA). The most obvious pattern revealed by plotting the

stations against the two axes is the clear separation be-

- tween stations. Nonetheless, the year in which a sample was

collected does 1influence the pattern of similarity among

samples in both the cluster analysis and the ordination.
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That Iis, samples collected during a general time period
tended to group together.

These common patterns emerged in spite of the fact
that the DCA and cluster analysis techniques used here
differed 1in severnl important respects. For example, DCA

relies on quantitative data describing the average densities

of each taxon in the traps, whereas the cluster analysis
used is based solely on qualitative (i.,e., presence-absence)
data. Furthermore, cluster analysis assumes that a given

sample must belong to one of a discrete number of groups,
whereas DCA permits samples to be arrayed in a more contin-
uous fashion. Although these two techniques make different
assumptions In their description and classification of the
samples, both methods indicate that Station 1 was dissimilar
to Station 6, and that samples collected during the same 5-
10 vyear period were more similar than samples collected far

apart in time,
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SUM' ARY

Beginning in 1988, aquatic iusects colonizing artifi-
cial substrates have been regularly collected from two
stations on the Savannah River. The data set resulting from
this long-term study was compiled and analyzed to investi-
gate spatial and temporal variations in the absolute, pro-
portional, and rank-ordered abundances of individual taxa,
Additional analyses focused on variations in such summary
statistics as the number of taxa, Shannon-Wiener diversity,
the proportional abundance of various functional-feeding
groups, and the average pollution tolerance of the assem-
blage of aquatic insects,

‘A relatively small number of taxa dominated the collec—
tions numerically. The most common taxa exhibited signifi-
cant differences in abundance among seasons, years, and
stations. Abundances were usually greater at Station 6 than
Station 1, Taxa richness and Shannon-Wiener diveraity were
also greater at the downstream station, The average pollu-
tion tolerance of the aquatic insect assemblage was signifi-
cantly greater at Station l, pousibly due to greater concen-—
trations of organic pollutants discharged from upstream
municipalities. None of these station differences suggest
that operations at the Savannah River Plant are unegatively
affecting aquatic insects at Station 6 compared to "control"
conditions at Station 1. However, because Station 1 appears
to be more strongly affected by pollution discharged farther

upstream, its status as a suitable "control" station 1is
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potentially ocompromised, Thus, more subtle effects of plant
operations on aquatic insects in the vicinity of Stafion 8
may be difficult to discern based solely on a comparison
with Station 1.

Two patterns are particularly striking in the analysis
of long-term trends, First, the average number of taxa
collected per trap during the fall has more than doub led
over the last three decades, while the increase in the
average number of individuals collected has been much more
modest ., This increase in taxa occurred at both Stations 1
and 6, but no definite evidence exists regarding what may
have caused the increase, It is unlikely that this increase
is merely the result of an increased ability to identify
taxa to the species-level. The increase in taxa richness
may be due to some general change in the abllity of the
river to support.a diverse assemblage of aquatic inmects.
Second, the average pollution tolerance of aquatic insects
during the fall has increased by approximately 50X at Sta-
tion 1 over the last 30 years, whereas it has remained

steady or declined during this period at Station 6,
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APPENDICES

Average numbers of individuals per trap per station of insects collected
on the Savannah River, 1959-1985,

Appendix A. Spring collections.
Appendix B. Summer collectioms.
Appendix C. Fall collections.

Appendix D. Winter collections.
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Appendix A.

Average number of insects collected
per trap per station on the Savannah

" River, spring 1959-1985.(A) and (L)

designate adult and larva, respec-
tively.
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Appendix A.

e e 0 0 40 0 0 e pame < o
P LR L TR ey,

raxa Yase; (999 1961 1962 1967 1984 1963 1988 1987 1988 1969 1970 91| 1972
‘:;:,::;, variegatua (4) ::: ; o._oo o._ou 0.00 0.00 o..oo o;oo o;co o;oo 0.00 0.00 0.00 o:oa 0.00
Ste. & 0,00 0,00 0,00 0.00 0.00 0,00 0.00 0.67 0,00 0.00 0.0 .00 o og
toroaus sy, (L) :::‘ ; 0.00 o:ao 0.00 a._oo o:ao 0.00 o:oa o:oa o:oo 0,00 o:ao o:oa 0.00
sta. ¢ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0,00 0.00 0,00 9,00 0.00
Diseutua spp. (&) ::: ; oloo n:oo o:oo o:oo o:oo oloo o:oo o..ao o:oo oloo o;on o:oo 0.00
sta, 8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0,00 0.00 0.00 0,00 0.00
oryepidas spp. ::: ; 0.00 0.00 0.00 o:no 0.00 0.00 u:oo oioo 0.00 0.00 0.00 o:oo 0.00
Sta, 6 0.00 0.00 0.00 0.00 0,00 0.00 0,00 0,00 0.00 0.00 0.00 0.00 0.00
dytiserdas spp. (L) Sta, |} 0,00 0.00 0.00 0,00 0.00 0.00 0,00 0.00 0.00 0,00 0.00 0,00 0.00
::: : 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0. 00 0.00 0,00 0.00
bytiseidae opp. (A} sta, | 0.28 0,29 0.18 0.50 0.00 .00 0.00 0.79 0.00 0.00 0.00 0,00 2.00
::: : 0.00 0.00 0.00 0.28 0.00 0.00 1,00 0.33 0.78 0.87 0.28  0.00 1.00
tinidae spp. (L) Sta, | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0,00 0.00
:::: : 0,00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 ) 0.00 0.00 0.00
tisidas spp. (A) Sta. | 0.29 0,00 0,28 0.00 0,00 0.00 0.00 0.00 0.28 0,00 0.00 0.38 0.00
:f:: : 1.2 0.33 2.00 128 0.00 0.00 0.28 1.33 2,28 0.00 0.13 1,25 0,00
ayrinidas app. (A) ::: ; 0.23 0.00 0.00 o._oo 0.00 0.00 o._oa 0.00 0.00 a.00 0.00 0.00 0.00
sta, 6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
dyrintése spp. (L) ::: : 0.00 0.00 0.00 0.00 0.00 0.00 o:uo 0.00 0.00 0.00 0.00 0.00 0.00
sta. 6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
Naliplidae spp. ::: iL 0.00 0.00 0.00 0.00 0.00 0.00 o.'oo o._ao 0.00 0.00 0.00 o:oo 0.00
sta, 6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0,00 0.00
Heledidas sp. (L) Sta, | 0.00 0.00 0.00 0.3 0.00 0.00 0.00 0,00 0.00 n.00 0,00 0.00 0.00
::: :' 0,60 0.00 0.20 0.00 0.00 o.-oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sydrephilidae opp. (A)  Sta, 0.00 0,00 8.00 0,00 0.00 0.00 0,00 0,00 0.00 .00 0.00 0,00 0.00
;:: s 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33
Uydreshilidaes app. (1) Sta. | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o:oo 0.00
::: : 0.00 o.-oo" o:no 0.00 o.-oo o?oo o..oo 0.00 0.00 o.-oo 0.00 0.00 0.00
Neearearebus glebratus  Sta. | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00  0.00
w ::: : 0.00 0.00 0.00 0.00 0.00 0.00 o:oo 0.00 0.00 0.00 0.00 0.00 0.00
Steseisis epy. sta, | 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0,00 0.00 0.00 0,00 0.00
::: : o.-oo u.-ao o.-oo u.-oo o:oo o.‘oo o:ao o..oo o?oo o.-ou u?on 0700 0:00
rropiaternus glaser Ste. | 0.00 0.00 0.00 .00 6.00 0.00 0.33 0.00 0.00 .00 0.00 0.00 0,28
2:: 3 0.00 0.00 6.00 0.00 0.00 0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Athorix sp. ste. | 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
::: : 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00  0.00 0.00
Chirememinse spp. ste, 1 0.00 0.2 0.00 0.00 0.00 3.00 1.13 0.00 0.28 0.28 0,33 0.00 4.28
::: : 0.13 2.00 0.00 0.28 0.00 187 0.2 0.87 0.28 1.3 200 0.00 11.23
Ephydrides op. sta, | 0,00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0,00 0.00
::: : otoo 0.00 0.00 0.00 a.00 6.00 0.00 0.00 0.00 0.00 0.00 ¢.00 0.00
Jomsredreass sp. B TPV 0,00 0.00 0,00 0.00 2.00 0.00 0.00 0.00 (Y 0.00 0.00 0.00 0,00
::: : 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0,00 0.00
wusesides (L) Ste. 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
::: : 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ortheeladiisse spy. ::: ; 1.7 4.00 2.73 4.50 8.00 ‘.78 n._oo 17.00 s:zs 'l" 278.00 31.78 15:25
Sta, © 1.00 1.33 2,50 0.2 4,00 4. 3.00 0.87 3,28 3,33 13,28 15,00 31,00
Paipeayie spy. ::: ; o:oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o._uo 0.00 a.‘oo o,‘oo 0.00
Ste. 6 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 5,00 0.00
Siowiiem wpy. ::: ; 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o;oo 0.00 0.00 0:“ 0.00
sta. & 0.00 5.3 13,00 184.25 100.00 133,33 78,73 0.00 0.00 0.00 0.60 4 90 0.00
Tabssus o). ssa. 1 0.00 0.00 0.00  0.00 6.00 0,00 0.00 0.00 0.00 0,00 0,00 4 .00 0.00
HINH .00 0.00 0.00 0,00 0,00 0.00 0.00 0.00 0.00 000 000 0.00  0.00
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Appendix A.

[ LR

Taxa Yes

-

Adncyromyn vartegatus (A)
sercsus sp. (1)

dimeutus spp. {A)
Dryopidae epp.
Dytiscidae spp. (L)
Dytiscidae spp. (4)
Siatdae spp. (L)

Cimidae app. (A)
Qyrinsdae app. (A)

Gyrinidae spp. (L)

daliplidae spp.

Kelodidae »p. (L)
Nydrophilidae spp. (A}
Hydrophilidae app. (L}
mmruﬂw’hnuw
Steneimie spp.
Tropisternus glaber
Atheriv ap.
Chironominne spp.
Ephydridae op.
Wraerodromie ep.
Muscnidea (L)
Orthacludiinme spp.
Palpesyia spp.
Siselium upp,

Tabanue »p.

r: 1973

1973

0.00
O:OD
0.00
OTUO
0.00
0.00

1974

0.00
0:00
0,00
0:00
0.00
0:00
0.00
0:00
0.00
0700
Q.00
0:00
0.00
100
0.00
DTOD
0.00
0.00
0.00
0:00
0.00
0:00
0.00
0700
0.00
0?00
n.00
0.00
0;90
0:00
0.28
0:00
0.00
0:50
0.00
0:00
4.50
IH:OO
0.00
0?00
0.00
0:00
0.00
0?00
l0.28
\2:80
0.00
0?00
0.00
0:00

1977

0.00
0?00
0.00
0,00
0.00
0.00
¢.00
0.00
0.00
0:00
0.00
0.33
0.00
0.00
0.00
0?00
0.00
0:00
0,00
0:00
0.00
0:00
0.00
0.00
0.28
0?00
v.00
0.00
0.00
0:00

0.00
0:00
0.00
10j25
0.00
0:00
0.00
0:00
0.00
0:00
41,00
Il:OO
0.00
0:00
0.00
0:00
0.00

0.00

83

0.00
0:00
134.72
12:00
0.00
0:00
0.00
0:50
0.00
0:00

0.00
0:00
0,00
0:00
0.00
0:00

1982

0.00
0.00
0.00

0.00
0.00
g.o00

0.00
0.00
0.00

0.00
0.00
0.28

0.00
0.00
0.00

0.50
6.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

6.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.50
0.00

0.00
0.00
0.00

0.00
0,00
0,00

0.00
0,00
2.50

0.00
0.00
0.00

0.00
0,00
0.00

57.80
14,28
11.78

0.00
0,00
0.00

0.00
9.00
0.00

0.00
0.00
0.00

12.00
018
8,80

.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

1983

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0,00

0.00
0.00
0.00

0.00
1.78
0.87

0.28
0.00
0.00

0.00
0.00
6.00

0.00
0.00
0.00

0.28
0.00
0.00

¢.00
0.00
0.00

0.00
0.00
0,00

0.00
0.00
0.00

0.00
0.00
0.33

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.78
0.00

0.00
0.00
0.00

0,00
0.00
0.00

22,78
21.00
14,33

0,00
0,00
0.00

0.00
g.00
0.00

0,00
0.00
Q.00

28.28
33.78
34.33

0.00
0.00
0,00

0.50
28,78
48,33

0.00
0.00
0,00

1984

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.0¢
0.00

1.00
1.67
5.18

0.28
¢.00
0.00

0.00
0.00
0.00

0.00
0.33
2.00

0.00
0.00
0.00

0,00
¢.00
0.00

.00
0.00
0.00

0.00
0.33
0.00

0.00
0,00
0.00

0,00
0.00
0.00

0.00
0.00
0.00

11.00
28.67
32.78

0.00
0.00
0,00

2.28
57.67
24,00

0,00
0.00
0.00

l9gs

0.28
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0,00
0.00
0.00

0.00
0.33
0.33

0.00
0.00
c.00

0.00
0.33
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.78
1.67
0.33

0.00
0.00
0.00

0.00
0,00
0,00

0.28
0.00
0.00

0.00
0.00
0.00

0.00
0.33
1.33

0.00
2.67
4,00

0.00
0.00
0.00

0.00
0.00
0.00

26,78
109.33
138.87

0.00
0.00
0,00

0.50
0,00
0.00

0.00
0.00
0.00

70.28
13.33
74.87

0.28
0.00
0.00

0.00
Q.00
0.00

0.00
0,00
0.00



Appendix A,

Taxe Yeur 1989

Tanypodinae spp. Sta. | 0.00
Sta, -

Sta, B 0.00

Fipula spp. sta, | 0.00
Sta. 9 .

Sta, 8 0.00

laetidae opp. Sta, | (.00
Sta, 8 -

Sta, 6 2.0

Cawmis ap. Ste. | 0.00
Ste. 8 -

Sta, 6 0.00

Vallibaetin op. Ste, | 0.00
Sta, 5 -

Sta, 6 0.00

Sphomerella spp, Sta, | 3.28
Ste, 5§ ‘

Sta, 6 85.67

Neptageaia spp. Ste. | 0.00
Sta, 8 -

Sta. 6 0.00

Iscaychia app. Sta, | 0.00
Sta, 3 -

Sta. 6 0.00

Laptophicbia eapp. Sta. | 0.00
. Ste. 8 -

Sta, 6 0.4

Pursileptophicbia spp. Sta, | 0.00
Sta. 9 -

Sta, & 0.00

Stensnesa app. Sta. | 0.00
Sta, 8 -

Sta. 6 11.00

Fricerythedes spp. Sta, | 0.00
Sta, § -

Sta. 6 .00

dolostema (lumines Sta, | 0.00
Sta, § -

Sta, 6 0.00

Pelocoria losera:us Sta, | 6,00
Ste, 8 -

Sta. 6 0.00

Prichkocorixa calva Sta, | 0.00
Sta, 8 -

Sta. 6 n.00

Chauliodes ap. Sta, | 0.00
Sta, 8 -

Sta. 6 0.00

Corydalua corsutus Sta, | 0.00
Sta, & -

Sta. 68 0.00

Nigromis sp. Sta, | 0.00
Sta, & -

Sta. 6 0.00

Clisacie up. Sta. | n.00
Sta. -

Ste, & 0.00

Aesknidac spp. Ste. | 0.00
Sta. 3 -

Sta. 6 0.00

Argia spp. ste, | 0.00
Ste. 8 -

Ste. 6 0.00

Beyeria op. Ste. | a.00
Stw. 8 -

Ste. € 0.00

Caleptaryx app. Sta, | 0.00
Sta, 8 -

Stn. 6 0.00

Coenagrieonidae npp. Ste. | 0.00
Ste. 8 -

Sts. 6 0.00

Sogeniua brevistylus Sta. ) 0.00
Sta. 8 -

Sta, 6 0.00

fataerine op. Sta, | 0.00
Sta. 8 -

Stu. 6 0.00

14961

R L L e T R L

0 10
.00
¢.00
6.00
0.18
0.13
0.00
0:00
0.00
0:00
0.28
0.00
2.28
0.3
0.00
0?00
t.28
0:33
0.00
OTUO
1.78
11750
0.00
0:00
0.00
OTOO
0.00
o;oo
0.00
0?00
0.00
0:00
0.00
0:00
0.00
0;00
0.00
0:00
0.00
OTOO
0.00
0:00
0.00
0:00
0,00
0:00
0.00
0700
0.00
0:00
0.00
0.00

taanmme

1962

0.28
0700
0,00
0700

0.3

128
13:50
0.00
0:00
0.00
0:00
0.00
0:00
.00
9.:50
0.00
0:00
0.00
0.00
0.00
00
0.00
0:00
0.00
0:00
0.00
0:00
0.00
0700
0.00
0:00
0.00
0:00
0.00
0:00
0.00
0:00
0.00
0:00
0.00
0.00
0.00
0:00
0.00
0:00

.............. “emteasans

1963

0.%0

.00

[ RN
A

0,08

U.be
0:00
0,50
33,28
0.00
0700
0.00
0:00
0.00
0:00
0.%0
54:50
0.00
0:00
0.00
0.00
9.00
0.00
0.00
0:00
0.00
0.00
0.00
0:00
0.00
0:00
0.0¢
0:00
0.00
0;00
0.50
0?00
0.00
0?00
0.00
0.00
0.00
0.00
0.00
DTOO
0.00
0.00

1964

0.00
0.0
0.00
0.00
0.00
1.00

0.00.

0.0y
000
Ui.00

", o0
iy .

0.00
1.3
13:00
0.00
0?00
0.00
0.00
0.00
0:00
1.33
JI:DO
0.00
0:00
0.00
0:00
0.00
0:00
0.00
0:00
0.00
0:00
0.00
O:OD
0.00
0:00
0.00
0?00
0.00
0.00
0.00
0:00
0.00
0:00
0.00
DTOO
.00
0:00
0.00
0:00
0.00

0.00

84

1964

0,00
1,00

.23
9,00
0.00
0,00

0,00
0.00
0.23
8.00

:‘:DD
0.00
0:00
0.00
0;00
0.00
0:00
8.28

90.33
0.0
0:00
0,00
0:00
¢.00
0:00
.00
0:00
0.00
0:00
0.00
0.00
0.00

........... e e e i s

1966

0.00
0.00
0.00
0:00

1967

0.00
0;00
0.00
0:00
.00
0:00

1988

(984

0.00
0.00
n.00
0n.00

0.00

1970

L

. -

0 no

0 vo:
n o0

0.00
0.1

=]
o
o

0.u0
0.00
0.d8

28.28
0.3
0.00
0.00
0.00
0.00
0:00
0.00
0.50
0.00
0:00
0.00
0.00

noun
(.00

¢.00

u;uo
ol ot

0.00
0.00
0.00

0.00

n. 00

0.00
0:00
0.00
2:7%
0.00

0.00

0 ono
0.00
0.00
0.:29

0.00
0.00
0.00

0 no

0.00

0.00
0.00

r3

1
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Appendix A.

mt e sanen 8 e e e 4 e e ek e ae e e m w
.. - e T N Ca

.t o T — . m M.
P tanahid - ——

fuxa Year: 1972 1974 1018 1976 1977 1978 1979 lamo 199 (983 1987 L9N4  lqna

. M e e n e edmdMmmdeiveae e ekt anaa e . s ot

e ot s a8 P s e AT S G AS amo el ..s " o . - - - ————
0,00 4.00 1,80 0. LT . . ' ' 8.50 Y.00 0.74 .40

Tenypedinae spp. - - - . . 14,28 ‘6.78  9.00 2Aé1

1:00 7.00 3.00 4,00 4.00 10,00 3,79 0,00 5.238 7.%0 6.67 10,28 (4.n7

n.on 0,00 n.on n.00 0.00 0.00 0.00 6,00 0.00 0,00 0,00 0,00 0.00

tipula wpe. . i - - - . . - - 0,00 0.00 0,00 0,00
0.00 0,00 0.00 n.oo 0.00 0,00 0.90 0.00 0.00 0,00 0,00 0,00 0,00

baet idae spp. 0.50 1.00 7.%0 1.0n I.00 0,00 0,00 0.00 0,00 2,00 o.gg 12.00 ‘ ‘l‘.'ﬂ
. - - . - - - - . 0.00 29, 14,87 .00

2,50 8,00 4.67 5,00 1,00 {0.00 2,24 3,28 8.00 0,00 49,01 72,00 |4,A7

. 0.00 0.00 0.00 0,00 0.00 0.00 0,00 0.00 0,00 0,00 0.00 0.00 0,00

Caonin e : : - . . - - - - 0,00 0,00 0.00 0,87
0.00 0.00 0.00 1.00 0.00 . 0,28 0.00 0.00 0,00 0,00 0.00 .00 0.00

{baetis sp. 0.00 0,00 0.00 0,00 0.00 0.00 0.00 0,00 . 0,00 0.00 0.00 0.00 0.00
Callibaetis s¢ . ! . : . : . . - 0,00 0.00 0.00 0.00
0,00 0.00 0.00 0.00 0.00 0.00 0.28 LY 0,00 0,00 0.00 0.00 0.00

trhemereila upp. 0.00 1,00 0,00 1.76 1.50 2,00 1,33 0.50  4.78 ‘z‘oo 3‘39 33‘“ ;:.oa
- “ - - . . - - - 8,80 4,80 .00 228,00

1.00 3,00 1,33 8.00 24.00 117,00 268,80 40,00 340.78 69,00 29.87 90.78 922.47

Noptagesia spp, 0.00 0.00 0,00 lo.00 1.00 0,00 0.00 .00 0.00 g.gg mgo 22-03 ‘:.50
- - . - - - - - - ' f, 50 8 .00

9,78 4,00 2.00 21,00 4.3 89.50 3,28 6,00 29.80 8,00 16.33 42.7% 10.87

lsenychia spp, 0,00 0.0n 0,00 0.00 0.00 0.00 0,00 0,00 0,00 0,00 0.00 0.00 0,00
- - - - - - - - - 0,00 0.00 0.00 0.00

a.00 .00 0.00 0.00 0.33 0.00 0,00 0.00 0.00 1.00 0.00 0.28 0.00

Leptophiebia spp. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1,00 0.00 0.00 0.00 0.00 0.00
. . - . . - - - - 0.80 0,00 0,00 0.00

0,00 0.00 0.00 0.00 0.00 0.00 0.7% g.00 .80 l.00 0.00 0.00 0.00

Paraleptaphiebia wpp. 0.00 0.00 0.00 0.00 0.00 0.28 0.00 0,00 0.00 0.00 0.00 0.00 0.q0
- - - - - - - - - 0.00 0.00 .00 .00

0.00 0.00 0.00 0.00 0.33 1.28 0.00 0.00 0.00 0.00 0.00 .00 0.00

Stononoma opp. 0.50 0.00 0,00 4,28 2.178 0.00 0.00 0.00 0.80 ‘0.00 1.90 l:.oo :.I:
. . . - - - - - - 3,00 3.00 J8T 61,3

14,50 16,00 4.00 6.00 16.00 22,78 1.28 31.50 33.00 20.78 26,00 63.78 197,22

fricorvthedeos sy, 0.00 0,00 0,00 0.00 0.00 9.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00
- - - - - - - - - 0.00 0.00 0.00 0.67

0.00 0.00 g.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

deloatesa rluminmoce 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 a.00 0.00
- - - - - - - - - 0.00 0.00 0.00 0.3

0.00 0,00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.87

Pelecoris femeratus 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
. : - - - - . - - 0.24% 0,00 0.33 1,00

0.00 0.00 0.00 0.00 0,00 0.28 0.00 0.00 0.23 0,00 0.00 0.00 0,00

Prichecerixa celve 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.0n 0.00 0.00 0.00 0.00 t.00
- - - - - - - - - 0.00 0.00 0,00 0.00

0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Chauliodes sp. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00
. . - . - - . - (U] 0.00 0.00 0.00

0.00 Q.00 a.00 0.00 0.00 0.00 0.00 0.00 0.00 n.no 0.00 0.00 0.0n

Corydaiuas coravius 0.00 0.00 0,00 0.00 0.00 a.00 0.00 0.00 0.00 g.ULI 0.00 0.00 0.00
- - - . - - - - - ah 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00 ¢ an 0.n0 0.00 0.00

Nigresia ep. . 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
- . - - . - - . n uo 0.00 0.00 0,00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.nn 0.00 0.00 0.00

Clisacia op, g.00 0.00 0.00 0.00 0.00 0.00 0.00 a.00 o.vo 0.00 0,00 0.00 0.00
- - - = - - - - - 0.00 0.00 0.00 0.00

0.00 0.00 0,00 0.00 0.00 v.o00 0.28 0.00 0.00 0.00 0.00 0.00 0.00

Aeshaidae app. 9.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
. . - . - - - - - 0.00 0,00 0.00 0.00

0,00 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Argie spp. 0.60 0.00 0.00 0.28 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.50
- - - - - - - - - L,0n 0.00 0.00 0.3

0.00 4.00 0.00 0.00 0.00 0.80 .28 0.00 0.00 a.00 0.00 0.00 0.00

doyerie ap. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0,00 0.00

- - - - - 0,00 0.00 o0.00 0.00
0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Caloptaryn apy. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

- - . 6.00 0.00 0.00 0.13
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00

Ceenagrionidae spp, 0.00 L.00 .00 1.00 0.28 0.00 0.00 1,00 0.00 0.00 0.28 0.00 6.00
- - - - - 0.00 0.00 0.00 0.00
1,00 2.00 0.00 0.00 0.87 3.18 1.00 0,00 0.00 0.00 0.00 0.00 0.00

Sageaius brevistylus 0.00 0,00 0.00 0,00 0.00 0.00 0.00 0.00 0,00 0.00 0,60 o0.00 0.00
B - ; - - - - - - 0.00 0.00 0.00 0.00
0,00 1.00 0.00 0.00 0.00 0.00 9,00 0.00 0.00 0.00 0,00 0,00 0.00
Unteorine up. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 - 0,00 0.00 0.00 0,00
- - - “ - - - - - 6.00 0.06 0.00 0.00
0.00 0.00 0.00 Qd00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
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theliulidee spp.

‘neremiy sp,

‘eutocordulia moledte

winnata spp. (1)

{clonevria esp,

tllocapaia ap,

laoganeides op,

‘s (sogenus)

laoprria op,

Nomoura ap,

Paragne!ling sy,

Periests placidn

Perlidae spp,

Fioraarcys op.

Tarw:nterys spp,

Aydutophylan sp,

(r4stenophviay)

'aracies spp.

Cheuaatapayche spp.

Chisarra spp.

vdropsvehe spp.

Hydropesychidae epp.

.

Aydropeila se.

Lepidnatoma wp.

Lisnephilidan epp.

Nacronese npp.

Nectopayche spy.

Newreclipais app,

Year

Stae.
Ste.
Sta.

Ste,
Sta,
Sta

Stw,
Sta.
Sta,

Sta,
Sta.
Sis,

Sta,
Ste,
Sta.

Sta.
Sta,
Ste,

Sta,
Sla.
ita.

Stm,
Sta.
Sta,

dte,
Sta,
fta,

Sta,
Sta.
Sta,

ita,
Sta,
Sta.

Sta.
Sta,
Sta,

Ste.
te,
Sta,

Sta,
a.
Sta.

Ste.
te.
Stu.

Sta,
Sta:
Sta.

Sta,
Sta.
$ta.

Ste,
Sta.
Sta,

Sla.
Sta.
Stu,

Sta.
Sta.
Sta,

Sta.
Ste.
Ste,

Sta.
Sta.
Sta,

Sta,
its.
Sta.

Sta,
Sta,
ita,

Sta.
Sta.
Stas.

Sta.
Sta.
Sta.

|
$
8

PR AL—- OG- BB BR— BB AL~ BR— NBR— AR Bhee AR BP— B~ BR—

o —

BB— B~ AR BB BE— BB O A

1949

0.00
0.00
0.00
0:00
0.00
U:JJ
0.00
0:00
0.00
0;00
6.00
0:00
0.00
0:00
0.00
0:00
0.00
0:00
0.00
O:Jﬂ
0.00
0.7
0.00
0:00
0.00
0700

0.00

-

0.0

0,00
0:00
0.00
0:00
0.00
0:00
0.00
0:61
0.50
I:OD
0.00
0:00
0.00
0:00
0.00
6,00
0.50
l:oo
0.00
nj::
0.00
0:00
0.00
0:00

1961

0.00
0:00
0,00
0:00
0.00
0:00
0.00
0:00
0.00
0:00
6.00
0:00
0.00
0:00
6,00
0:00
0,00
0:00
0.00
0:00
0.00
0:00
0.00
0.00
0.00
0700

0.00
0700
0.00
OTDO
0.00
0:00
G.00
0:00
1,00
0:00

1962

0.00
0:00
0.00
0:00
0.00
0:00
c.00
0:00
0,00
0:00
0.00
0:00
0,00

1962

B R L L R R T T R R R v vy

0 00
0.00
0.00
0:00
0.00
0:00
0.00
0?00
0.00
0.00
0,00
0:00
0.00
0:00
0.00
0:00
u.00
0:00
0.00
0:00
0.00
0:00
0,00
0:00
0.00
0:00

0.00
0-00
0.00
0:00
0.00
0;00
0.00
25;25
0.50
9:15

1964

“here s

Q.00
0.00

P R R R R LR R R L R R S K

1968

0 0o
0.1
0.00
ﬂ‘OO
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0:00
0,00
0.00
0.00
0:00
0.00
0:00
0.00
0:33
0,00
0.00
0.00
0?00
0.00
0700
0.00
0:00
0.00
Otﬂﬂ

L I R

|9RA

Moot 400t ot

0.00
0.00
1.00
0.00
0.00
0.00
0.00

0.vo
n.2s

1987

0 oo
0.00

tona

19A9

IR

1970

B e

0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0,00
0.00
0,00
0.00
0.00
0:00
0.00
0:00
0,00
0:00
0,00
0:00
0,00
2,18
0.00
0,00
0,00
0.00
0.00
0:00
0.00
0:00
0.00
0:00
0.28
(2,28
0.00

¢ 00
0:00
0.00
0.00
0.00
0:00
0.00
O:JJ
0.00
0:00
0.00
0:00
0.00
0:00
0.00
0.00
0.00
0:00
0.00
0:00
0.00
°:l7
0.00
0:00
0.00
0:00
0.00
0:00
0,00
0:00
0.00
0:00
0.00

0 00
0 00
0.00
0.00
0,00
0,00
0.00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0,00
0.00
0.00
19,40
0,00
o.00
0.00
0. 00
0.00
0. 00
0.00
0:00
0.00
0. 00
0.00
6. 78
0.00
12,90
0.87
0:25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.28
0.00
078
0.00
2.00

0,00
0,28
14,23
0.00
0,00
0,00
0:00

9.00
0.00
0.00
0.00
0:00

| S | S} r—r | S— i | S | S | £ F—T

LA |
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Appendix A.
Tuvo Year 1973 1974 1974 \916 1914 1970 1319 1980 190} t9ng ot Lumd |ogs
- : , 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
bl lulidee opp. 0.00 ' . R “ . - . : 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0,00 0.00 0.00
Wartomin wp. 0,00 n.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 8'83 0.00 0.00 0.00
. - . “ - - . ‘ . ! 0.00 0.00 0 00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
Neurocerdulis wolesta 0,00 0.00 0.00 0,00 0.00 0.00 0.2 0,00 0,00 0.5 0.2% 0,00 0.00

. - - - - - - - 0.00 0.00 0.00 0 no
0.00 0.00 0.00 0.00 0.00 0,00 0,00 0,00 0.00 0.00 0.00 0.00 0.00

.y 0.00 000 0.00 0,00 0,00 0.00 0,00 0,00 000 0,08 0,00 0,00 0,00
odanata wee: (£} . A : : . ‘ ; . . 0,00 0.00 0,00 0.00
0.00 Nn.00 0.00 0,00 0,00 0,00 0.00 0,00 0.00 000 0,00 0.00 0.00

Arroneurie sp. 0.00 0.00 0.00 0,00 0.00 0.00 o.no 0.00 0,00 0,00 0.00 0.00 0.00
. . . - . - “ - - 0,00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 6,00 0,00 0.00 0,00 0,00 0,00

{llncapmia wp. 0.00 0.00 0,00 0.00 v.00 0,00 0.00 0,00 0.00 0.00 0.00 0.00 0,00
- . - . . 4 - - - 0.00 0.00 0.00 0.00

0.00 a,.00 0.00 0.00 0.00 0,00 0.00 0,00 0.00 0,00 0,00 0.00 0,00

ITaugenoides ep. 0,00 0.00 0,00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
(wlavgrnua) - - . - - - . - - 0.0 0,40 0,00 0.00
0.00 0,00 0.00 0.00 7.11 1,78 0.00 1.28 .18 0.28 0.00 0.00 0.00

L] .. 0.00 0,00 0,00 0,00 n.no 1.00 0.2 0,00 0,00 0.00 0.40 0.78 0,10
fuaparia e . . : . : : L : : 8,28 1.5 4,00 1.00
0.00 0.00 0.00 0,00 7.00 9.00 1.80 0.00 8,00 0,28 3.1 0.2 0.00

Neweadra op. 0.00 0,00 0.00 0.00 0,00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
. - 10.00 0,50 ¢.00 0.00

0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0,00 o0.00 0,00 0,00

Parngnetina ap. 0.00 0,00 0.00 0.00 0.00 0,00 0,00 0.00 0,00 0,00 0,00 0.00 0.00
- « - - - - - 0,00 0.00 0.00 0.00
0.00 0.00 0,00 0.5%0 0.00 0.00 0.00 0.00 0.00 0,00 0,00 0.00 0,00

Perivatn placida 0.00 4,00 .80 68,29 8,24 9.00 0,00 1.80 2,28 l.00 1,00 .78 7,18
- . B - - . - - - 12,78 12,78 |8.00 73,47
10,00 \7.00 22,03 89,80 14,23 87.78 21,00 22,00 71,78 18,76 24.33 21,78 89,33

Perlidae wpp. 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
- - - - - - 0,00 0.00 0,00 0,00
0,00 0.00 0.00 0,00 0.00 0,00 0.00 0.00 0.00 0,00 0.00 0,00 0.00

- - -

Ptecnarcys ap. 0.00 0,00 0.00 0.00 0,00 0.00 0.00 0.00 0,00 0,00 0,00 0.00 0,00
- - - - . - - - 0.00 0.00 0.00 0.00
6,00 0,00 0,00 0.00 0.00 0,00 0.00 0,00 0.00 0,00 0.00 0,00 0.00

Parninterey App. : 0.00 0.00 0.0n 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0,00 0,00
. N - - - - - - - 0.90 0.00 0.00 0,00

0.28 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 o0.00 0.29 0,00

Hedutapheiay ap, 0.00 0.00 0.00 n.00 n.o0o 0.00 (] 0.00 0.00 0.00 0,00 0,00

0 0,00 '

(34stennphyiax) - - - - N N - - . 0,00 0.00 0,00 0,00
0.00 0,00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 (.00 0.00 0,00

Cetdi lea app. 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.2 0,00 0.00 0.00 0.00
. . - - . - - 0.00 0.00 0.00 2,00

0.00 l.o0 0.n0 0,00 0.n0 |.00 0.24 0.00 2,00 0.00 0.00 2.29% 1.13

(‘heusalupayrhe app. 0.00 0.0n0 0.00 0.00 10,50 .28 2.00 0.00 1.80 6.50 4.%0 17.2% 16,00

b : - - - {9.28 8.00 47.00 5.67
6.78 0. 00 6.00 4.00 16,32 20,79 28,00 $0.78 29,75 30,00 (1,33 89,00 4.00

Chimarra app. 0,00 0.00 0,00 0.2% {00 000 0.00 0,00 0.00 0.00 000 0,00 0.00
- - - . - - : . - 2.38 2.25 0.00 |.A7

f.28 0,00 0.00 1.40 bt n.0 1.7%  11.%0 11.00 1A.78 (0.13 5,00 4.00

Hvdrapevehe spp. 0.00 1,00 0.0 0.00 0.00 0,00 3,00 (.00 .5  0.00 0,00 .00 2.7%
- - - . . - : - 0.28 0,00 1.3 0,31

1,28 2,00 0,00 18,80 1,87 0,28 2,80 000 1,00 0,00 1,00 3,25 0.00

Hydropeychidas spp. 0,00 000 000 0,00 000 000 000 0,00 0,00 0.8 (.5 1,00 0,00
‘ . - . . - . - - . 1,00 0.00 10.31 0.00

0.0 o000 000 0,00 000 0,00 0,00 000 0,00 0,00 3,00 #,25 0,00

Hydroptile wp, 0.00 1,00 0,00 0.25 000 0,00 0.67 0,00 0,00 0,00 0,00 0,00 0.00
- - . . - - . - - 0.00 0.00 0,00 0,00

0,00 0,00 0.00 10,5 0,00 0,00 0,00 0,00 0,00 0,00 000 0,00 0,00

Lopidostama wp. g.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0,00 0.00 0.00 0,00
. : - - . - . - 0,00 0.00 0.00 n.oo
¢.00 0.00 0.00 © 0,00 0.00 0.00 0.00 0.00 0.00 0.00 o0.00 0.00 0.00

Limnephilidas spp. 0.00 0.00 0.00 0,00 0.00 0.00 0,00 0.00 0,00 0,00 0.00 o0.00 0,2%
- - . “ . - - - 0.00 0.00 0,00 0,00
0.00 0.00 0.00 0,00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0,00

Nacrvaeme spp. 0.00 0.00 0,00 0.00 0,00 0.00 0,00 0.00 0.00 0,00 o0.00 0.00 0.00
. . - . . - 0.00 0.00 0.00 0.00
0,00 0,00 0,33 0.00 0.00 0,00 0,00 0.00 0,00 0.2 0,00 0.00 0,00

Vectopnvrie app. n.00 1,00 0,00 0.28 0.00 0.00 0.00 0,00 0,00 0.00 0.28 0,00 0.78
- . . . . B . - 0,00 0,00 1.33 1.1
1.00 2,00 0.67 12,00 4.33 7.00 0,00 0.00 14,50 7.00 0,00 1,9 1.3

Newrec|ipaia spp. e.50 1,00 0.00 0.7% 0.%0 2.28 0.00 0.00 0,328 2.og o‘z: 0.00 {.00
- - - - R . . - 2.28 0.2 3.00 0,33
1.78 - 0,00 0.00 0.00 8‘79.:3 4.80 2.00 u.00 0.50 2,28 1,23 1.00 0.00
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Tiaen Ymart (969 196} 19na 1963 |9nd 1968 (K 1987 (R LL] 511 1970 1914 1972
S0 g s P
oecutis ea. HH | eo0e 000 000 000 0.00 0.2% 0.00 0,00 0,00 0.0 9,00 0.00  0.00
Ste, & 0,00 0.87 0,00 0.0 0,00 .11 0.00 0,47 {06 0,00 0,38 0.4 0,00
depnihirn ap. HH | 000 000 000 000 000 n00 000 0,00 000 000 0,00  0.00 0,00
dta. & 0.00 0.00 000 0,00 0,00 000 0,00 0000 0,00 008 000 0,00 0,00
Pulycentrapus g, st j o0 000 0,00 0,00 0,00 000 .00 000 0,00 0,00 000 000 0,00
Ste. 6§ 0.00 0,00 0.00 0,00 000 000 000 0,00 000 000 6,00 0,00 0,00
Prcnopayche . e, | 000 0.00 0,00 0,00 0,00 0.00 000 000 0,00 000 0,00 000 000
“in. & 0,00 n.00 0.00 0,00 000 000 0,00 0,00 000 0,00 000 0.00 0,00
trinsnsdes spp. sta. | 0,00 ©0.00 0,00 0,00 0,00 0,00 006 0,00 000 000 000 000 0,00
:::: : 0.00 0.00 0.00 0.00 0,00 0,00 8.00 0.00 0,00 0.00 0,00 0.00 0700
Tulni tndivideale Sle, | 1.18 42,00 1%.40  8.80 14,67 12.3% 19,00 20,60 14,78 1,78 279,87 45,00 22,78
N Y Jalar raler iAms0 J00.%0 182,28 313.11 11A.78 11,87 0,15 17,33 93,78 19,78 9,67
filtarars Sta, | 0.50 10,28 478 1,80 8.87 4.50 \.00 0.28 7.00 1.%80 1,00 1.00 0.28
e 206 47,23 80.00 L9A.TA 107,78 184.33 82,00 10,00 18,00 4.37 (9,79 (2,00 3,87
Predators Sta, | 0.50 0.1% 0.80 V.80 0,00 0,38 0.00 1,28 1.00 0.80 0,00 0.80 2.18
N m e ofoov 0,78 0,80 2.87  2.00 2.00 1.00 1.67 20,08 27.%0 131.00
detherers Sta, | 8,28 9,78 9,78 8,40  a&.07 32,26 18,30 19,00  €.00  $.90 270,33 43,00 18.80
e 8 er 20,87 115,50 101,80 84,00 143,87 31,00 48,00 88.80  9.08  43.35 30,80  49.87
Shreddecs Sta, | 0.0 0.00 0,00 0,00 0,00 0.2 0,00 0,00 0.88 0.08 0,00 008 8,00
Hed L33 c00 osn o078 oloo  6oo 100 0,00 138 200 018 0.0 e
Others ste. | 0,08 1.28 0,80 1,00 0,33 400 1,67 0,00 0785 0328 033 .80 .28
e o33 200 0.5 0.78  0.00 167 0.8 13.87 2.0 2.00 10,00 8.28 1e.00
Tann.Richyess sta. | 2,78 &80 A28 8,00 3,87 A.23  4.87 3,30 4,00 2,78 2,67 428 .29
2o s 167 781 1o 10,78 00 10,00 9.00  9.67 10.18 600 078 12.28 1L.3.
Shannsa-Vieser Ma, !t 108 1,43 L.48  L,29 o8  L.84 Ll 0.88 1.0¢ o0.68 0.21 0.6l 0.78
- T L R R R 170 2.08 1.0
Rvennses Sla. i 0.8 079 0,9l 0.82 0,8 O0A9 0,79 0,51 0.7 0,74 0,20 9:47 0.7l
H § 041 0w 080 0.8 041 0.5 o060 o.68 o.es o o718 08 0.n2
biotic Index ste. | 1,38 L7TT  L.1e 1,02 1.8 1,70 1,33 o0.63 2,27 2,00 2,00 23 2.00
Ueh e iT;v e 2z 20 a0z ies 18 209 14 dea T o

88
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— Yenr! 1971 1974 1974 1878 1917 1978 1979 lano 1981 1982 1980 1944 Lann
, b.00  0.00 0,14 0.00 0,00 0,00 0.00 0.00 0.00 0.7 0,00 0.00

Ovcetin ap. 0.00 0. . . . . . . : 0.40  0.00 .87 .47
0,48 1,00 0.00 1,00 0.00 L.18 1,28 2,00 1,28 1,00 0.87 7.49 1,22

0,00 0,00 0,00 n.00 0.00 0.00 0,00 0,00 0.00 0.00  0.00 o0.00 0,00

Ovyalhire op, L : . 0.00 0,00 90.00 0.00

0.00 0.00 6.00 0.0n n.0o 0.00 0,90 ¢.00 0,00 0,00 0.00 0,00 0,00

. . 0,00 000 0,00 000 0.00 0,00 o0.00 o0 0.00  0.00 9.00 og.00 0,00
Pelvcentropus up ; - - ‘ ' - . . . 0,00 0,00 0,00 0. dg
0:00 000 000 000 0,00 0.00 0,00 g g0 9.00  0.00 0,00 q.00 o g0

0.0n 0,00 n.no 0.00 0.00 0.00 0,00 v.00 0.00 0,00 0.00 .00 0.00

. ~ - 0.78 0.00 0.00 0.00
0.00 0.00 0.00 6.00 n.oo 0.00 0.00 0.00 0,38 0.u0 0.00 0,00 0.00

. . 990 000 0,00 0,00 0.00 0,00 0,00 o000 o 00 9.00  0.00 0.00 o, g8
Triaenedes opp . . - . : . . . . 900 0,00 g.00 o a3
000 0.00 0.0 0.00 0,00 040 0,00 0,00 o 00 0,00 0,00 0.00 o 00

Tolal tndividusls 18.40 84,00 117,00 yo0}y,80 17.00 s@8.28 |4z,87 20,30 82,30 93,00 80,00 77,00 (48,28
- . * N N . - N . 180,78 (70,28 387,00 178,13
130,00 112,00 122,33 199,00 119,30 qo8.29 i@, 29 142,28 891,00 209,78 Jol,87 338,80 (801,12

Pyenapeyche ap,

riiterers 0.00 100 201,00 0.28 1130 2,25 3.0 4,00 300 700 8.80 11,80 lg.18
R . - : : - . . . . 22,18 39,00 18,23 1 47
. i 10:00 9.0 39.00 2400 2047 3080 20,78 17,00 41 78 82,00 74,00 129,78 8 o9
. °.00 10,00 4,00 4800 A.33 1080 0.87 3.00 3.00 10,80 12,25 .08 |y g9
©,  Predeters : . - . . y X ‘ . 18,79 23,28 15,47 A4 o
" - 'M.78 3300 26,87 980 %67 118,00 30,50 2800 ae 7 24,78 38,87 38.80 |08, g0

" -
1800 04,00 92,00 27.30 1973 4228 We.31  \s.s0 80,80 18,00 16,00 22,30 an. g4
dutherers . . - . . 75.00 86,28 (86.33 37739

Y0.7%  sa.00 se.00 42,00 14.33 226,80 47,00 129,28 442,80 11,79 178,23 200.78 248,87

Shredders 0.00 1,00 0.00 0,28 0.00 0.00 0.00 0,00 0.00 0.00 0.28 0.00 1.28
- - - - - - - - 0.78 0,80 1,33 187
.23 2,00 0.687 12,00 4.3 7.%0 0.00 0,00 14,78 7.28 0.00 .73 1,33

Others 0.80 8,00 0.00 8.%0 7.50 2.28 0.87 1.00 8,00 99.80 23,00 as,78 17.1%
- N - - M - . - “ 18,30 21,28 67,33 109,647
9.28 10,00 0.00 18,90 4.1 14,78 t1.00 10,00 8,29 14,00 18,47 42,78 13m, 8¢

1'.
:illi
o ' Taxe Nichmess 2.30 12,00 .00 9.28 9,28 .28 4.1 8.0 8.0 7.80  9.23 400 (2,80
. : . . - . - - - 11,80 12,718 14,87 |g.33
- 13.28 17,00 10,00 1430 14,33 17,80 1400 1078 1828 12,78 1433 (a.28 |2 33

Shannen-wiener 0.28 1,82 0.80 t.20 1,84 0.97 n.28 \12 1,02 1.28 L.69 | 47 178
- N - - - - " - 2,02 2,14 3,31 179
2,04 3,34~ |,48 1.91 2,18 2,01 2,00 1.87 1,48 2.0 CEE LA P 1 134

Svennevs ©0.36 Nty 0.48 0,84 0.83 0,89 0.19 0,68 0.88 0.84 0.78 0.n 0.70
. - . - - - - - - 0.03 0.84 0.a7 0.80
0.79 [N 0.60 0.70 0.81 0.71 0.78 0.79 0,83 0.80 0.88 0.84 0.52

#lolic (ndex 3,00 2.28 2.42 1,84 .29 2.09 2,09 1,92 L9t 2.84 2,04 2.18 1,94
. - . - 1.88 1.9l .98 1.39

. 1. A7 1,91 2,20 LT 1,19 1.19 1. A4 LAt 1.27 {.69 L1 .04 127
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Appendix B,

Average number of insects collected
per trap per station on the Savannah
River, summer 1959-1985. (A) and (L)
designate adult and larva, respec-
tively.




Appendix B.

TP L L LR R P R R L L L L L L L L T T T s

Taue Year: {ad9 1961 1962 1903 1984 1088 {ua7 1949 1870 1971 1973

P P R R R T T K R R A B S O R E R T T L R Y N L RPN

Anevewavy variegutus (A St 0.4 0,00 0,00 0,13 000 0,06 0,00 0,00 000 0,00 0.00

l
Ne b o000 o000 000 4.7 000 o028 o040 0,00 480 000 ¢ 00
Soronun ap (L) fa 1 000 000 0oL 000 0,00 000 000 000 0,00 0,00 0.0
fia, 8 0,00 0,00 0,00 0,00 000 000 0,00 0,00 000 000 0 00
oineutue spw: (A) Hal 000 000 000 000 000 0,00 000 000 000 000 000
$ta, 6 0,00 0,00 0,00 0.00 0.00 0,00 0,00 0.00 0,00 0.00 0. 00
Deyowidne apn. fta, | 0.00 0,00 0,00 0,00 0,00 0.00 0.00 0,00 0,00 0.00 0,00
$al 000 o000 000 0,00 000 000 000 000 000 000 000
Oylisaidee opm, (L) Sta, | 0,00  0.00 0,00 0.00 0,48 0,00 0,28 0,00 0,00 0.00  0.80
Sel b oloo o000 000 000 000 000 000 000 000 000 o000

Oyliscidas spp, (A) 200 0,00 0,00 1,30 0.8 0,00 (.28 L7 1,80 0,00  0.00
0,50 4,80  0.7% 1,33 0.80  1.00 .00 0.0 0,80  1.00 078
Q.80 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8,00 0,00 0,00 0.00 0,00 0.00 0.80 0.00 0,00 3.80 0,00
0,78 .10 4.00 1.4% 1,00 0.00 0.78 1.00 1,80 0.80 0.00
428 8,50 19,80 28,00 11,18  5.80 2,00 3,78  T.40 0,78 0,00
0.00 0,00 0,00 0,00 0.00 0:00 0.00 0.00 g.00 0.00 0,00

0,00 0.00 0,00 0.00 0.00 0,00 0,00 0.00 0,00 0,00 0,00

- tm .
P
LR X 3
am—

flaildae app. (LI}

1.
-
IR B J
o

Kimtdaa wpp. (A}

EX X"y
-~ -
ses
@ o —

ayrimidue spp. (A}

P 3"
P
-
oo

dyrintdae ape: (L) :::: ; 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 U:OO OtOO
te, 8 0,00 0.00 0,00 0.00 0,00 0,00 0.00 0.00 0,00 0.00 .18
Hallplidae epp. :::: A 0:00 0100 0:00 0“0 0100 0:00 0:00 0:00 0:00 0100 0:00
Sta, 6 0,00 0.00 6,00 0.00 0,00 0.00 0.00 0,00 0.00 0.00 0.00
Helodidae wp, (L) :::: g 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0100
sta, 6 0.00 0.00 .00 0.00 0,00 0.00 0.00 0,00 0.00 0,00 0.00
Uydrophilidae spp. (A) :::: g 0:00 0:00 0:00 0:00 0100 0100 0:00 0:00 0:00 0:00 0:00
Sta, 6 0,00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 9,00 0.00 0,00

Hydeophilidas spp, (L} Ste, 0.00 0.00 0,00 0,00 0.00 0,00 .00 0,00 0.00 0.00 0.00

Sta, ; . - - - - -
Ste, @ 0.90 0,00 0.00 0.00 0.00 0,00 g.00 0.00 0.00 0,00 0,00
7:fhrnuvrﬁun IJEO;IOUI :::1 é 0:00 0:00 0:00 0:00 0:00 0100 0:00 0100 0:00 0:00 o:oo
Sta, 6 0,28 0.00 0,00 0.00 0,00 0,00 0,00 0.00 0,00 0.00 0.00
Stonelsmis spp, Ste, | 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0,00 0,00 0.00 0.00
:::: : 0:00 0:00 0:00 0?00 DTOD 0;00 0:00 D:OO 0:00 0:00 zjao
Fropisternus glaber Sta, P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.28 ¢.00 0.00
:::: : 0:00 0?00 0:00 0:00 0.0 0:00 0:00 0?00 0:50 0:00 0700
Atherix up. Sta. 1 0.00 0.33 0.00 0.00 0.00 0.00 0.00 0.00 0.28 0.00 0.00
gt:: : 0:00 0:00 0:00 0:00 0:00 0:25 0:00 0:00 0:00 0:00 0:00
Chironowinee wpp. ;::: ; 3:25 0:87 DL” a;an 3100 0:33 l:OO 2‘:87 !2:1! 86115 181:80
ta, 6 8.00 2.00 1,90 9.00 1.00 |28 2.00 8,28 0.%0 32,79 100,78
tphydrides op, :::: ; 0:00 0:00 0:!! 0:00 0:00 0100 0:00 0:00 0:00 0:00 0:00
Ste, 6 0.00 0.00 0,00 0.00 0,00 6.00 0.00 0.00 0,00 0,00 0.00
ﬂo.'rcdronlﬂ .. :::: ; 0:00 0:33 uloo u:un oloo 0100 0100 0100 0:00 1100 1150
Sta, 8 0.00 0.00 0,00 0.00 0.40 0,00 0.28 0.00 0,40 e,00 1,00
Nuscoiden (L' :::: ; 0:00 0:00 DLDO 0:00 0:00 0;00 0:00 0:00 0:00 0:00 0:00
Ste, 68 0.00 0,00 0.00 0.00 0.70 0,00 0.00 0.00 0.00 0.00 0.00
Orthecliad)inue app. :::: ; 5:75 I:GT 1;75 0133 3100 2:33 ul1u !lli 3:00 6'100 3‘:00
Sta, 6 1,00 0,50 t.00 1.87 0.4%0 0,00 \.%0 1,38 0.00 32,78 10,80
Palponyia apy, :::: ; 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
Sta, 8 .00 0.00 0.00 0.00 0.00 0,00 0.00 0,00 0.00 0.00 0.00
Simulaum app, :::: ; 1:00 0200 0:00 0:00 1125 D:OD 0:00 0:00 0:00 0;!5 0;00
Ste, 6 0.00 0,00 20.80 0,00 0.00 0.00 0.00 0.00 0.00 28,28 0.00
Tobanva op. sta, | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0,00 0.00
:::: : U:UO OTDO 0:00 0:00 0:00 0:00 0:00 0?00 0?00 0700 O?OO
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Appandix B.

e T T TL L LD L L L L bl o 00 0 o4 0 o 64 0 4 0 404 00 0 0 00 04 0 o 0 0 1 00 04 4 00 o o 4 00 0 00 8000 o4 0 0 00 0 o OO O 4 ot 4 o e

1ans aart 1974 1078 1977 le7a (o1 l780 'esl lge3 (sme lees
) 0.0 0.00 0,00 .00 0.00 0.00 0.00 0,00 0.00 0.00

Ancerenve variedetis (A 100 . . . . . 0,40  0.00 0.00  0.00
oc0 0,06 0,00 0,00 0,00 040 0,00 0,00 0,00 0.40

0,00 0,06 000 0,00 0,00 000 000 0,00 0.0 0.00

Noresua av. (L) . . . . . . ¢.00 0,00 0,60 0,00
000 0,00 0,00 0,00 000 000 000 0,00 0,00 2.00

. Y 0,00 0,00 0,00 0,00 0,00 000 000 000 0,00 0,00

dimeutes wrp. | . y . . - . 0.00 0.00 0,00 0.00
0los o000 0,60 0,00 000 000 0,00 0,00 000 0,00

. 0.00 0,00 0.0 000 000 000 000 000 000 0,00

dryepidne avp: . . . . \ . 4.00  0.08  0.00 0,00
0,08 0,00 0,00 0,00 -e,00 0,00 0,00 0,00 0,00 0,00

, . 1 0,00 1,00  1.48 0,00 8,00 0,00 480  2.80 2,00 2.00
yelsoidue wpp. (L) ' ‘ ! ! ' : 1 00 i 108 HH
0,06 0,00 .00 000 0,00 000 8,78 8.8 600 0,00

' dse sppe (A) 0,18 2,38 0.78 0.00  §.33 0,00 1,78 18,80 33  0.00
LI e . . . . . . 0,00 10.489  0.06  0.08
0,00 0,80 8.6 1.00 0,00 0.00 0.28 2,80 .48 0,60

Simides opp (L) 0,06 0,38 0,00 0,00 0,00 0,00 0.00 1,86 1,08 3,00
. . : . . . 0,08 408 0.06 11,00

0,00 2,18 1.00 0,00 0,00 1,00 0,00 13,28 3,00 88,00

imidae sppe (A) 0.06 0,00 0,00 0,33 0,08 0,80 0,80 0,28 3,67  ¢,00
: . . - . : 0.76  2.00  0.00  0.00

0,08 2,28 0,00 1.08 0,00 1.0 000 0,00 9,80 0,00

dyrinidae appe (A) 0.00 0.00 .00 2,00 L.€7 0,00 0,08 Q.08 0.08 0.00
. . . . ¥ . 6,00 0.00  0.00  0.00

ngs 0,00 0.00 0,08 l.08 0,00 0,00 0.00 a0 1.00

dyriniden sppe (L) 0.08 0,00 0,00 0,00 1,67 2,00 0.00 0.9 3,00 478
. . . . . . 0,00 0.00 0.00  3.80

0,00 0.08 0,00 0,00 l.¢» 8,80 0,00 0.00 0,08 0.80

Naliplidae npy. 0,08 0.00  0.00 0,00 0,00 0,00 0,00 0.0¢ 0.48 0,08
. . . . . . 0,00 0.08  8.00 0.4

0,00 0,00 0,00 0.98 0,00 0.00 G.00 6.68 6.00 0,00

Neledidse op, (L) 0.0 0.08 0,00 0,00 0,08 0,08 0,00 0,08 0,00 0.00
. . . . . . 0.0  6.00 0.00 0,00

008 0,00 0,08 0,00 0,00 .08 Q.00 .68 0,00 0.08

Srdvephilidas spp. (4) 006 018 0,00 0,00 0,60 0,00 000 .00 000 0,00
- . . . . . 0.09  0.00 0.00  1.08

1,33 0.18 0,08 0,00 0,08 0,50 0,00 4,60  0.00  4.00

. . 0,00 0,00 0,00 0,00 0,00 0,00 0.09 000 0,00

Nydrophilidao spp. (1) o_u ' ¢ . ' ' 0. 08 0.00 0,00 0. 00
00 0,00 0.00 000 000 000 0,00 0.78 0,00, 0.00

" " e.09 0.08 0,00 o0.08 0,00 000 000 0,00 0.00 0,00
Yarhrearehue glabratus . . : : . . 0,80 0,00 0.00 0.18
000 0,00 0.00 0,00 0,00 000 0,00 0,08 000 0.00

5t . 600 0.00 0,80 0,00 0,00 0,00 0,80 0,00 0,00 1,28
enelniu sor . : . . . . 1.9  0.00 0.00 1.40
\s.8% 0,00 2.87 .00 0,00 400 800 0G0 000 3,00

Frepinterawa glabar 0,00 0.00 0,28 .00 0.00 0,00 0.00 0.00 0.00 0.00
. 0,00 0.00 0.00 0.00

0.'00 0:00 0:00 0.00 0:00 0:00 0.00 0,00 0,00 0.00
Atherix up, 0,00 0.00 0,00 0,00 0,00 0.00 0,00 0,00 v. 00 0.00
0:0. 0:00 D:Oll 0'.00 0:00 0:00 0,00 0:00 0,00 0.00
Chirensainne epp. 47,80 30,28 16,80 2.00 7.00 20,90 vaed8 21,79 24,47 98,00
“:0. il:"l ":M‘l 0:00 ‘:00 \T:M 10:10 60,00 74,00 90,00
Ephydridee ap, 0,00 0,00 0,00 0.00 0.00 0.00 0.00 0,00 0.00 0.00

e, 00 0.90 0.00 0.00 0,00 0,09 0,00 0,00 0,00 0.00

Neauredrenis ay. 1,00 0.00 0,28 0.00 13,00 0.80 0.50 1.00 \. 19.00
. . - . ) - .60  0.00 2,00  9.00

0.00 3.28 0,22 0.00 0,00 1,00 1,00 4,80 8,00 4.00

Wusceides (L) 0,00 0,00 0,00 0,00 0.(0 0,00 0,00 900 0,00 0,00

- - - - 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0,00 0,00 0,00 0,00 9.00 0.00 0.00

Ortheciadiinee oop, 22,50 }0.00 15,00 20,87 28.87 8,80 9,00 17,00 9,087 84,00
- - - . . - 6.50 19,32 8000 18,00
20,33 10.28 11.67 l,08 s,86 3,00 7.28 l7.00 49,00 70,00

Paipeuyia app. .00 o0.00 0,00 0,00 0,00 0,00 0,00 no¢ o000 0,00
. - - - . . 0,00 0,08 0,00 0.00
9.00 0,00 0,00 0.00 3.00 000 0,00 o080 0,00 0,00

Sinulivm opy, 41.00 9,00 0,00 0.00 0.00 0,00 0.08 0,00 3,00 3,00
- - - - - - 0.00 4,07 0.00 2.00
11,00 1,00 0.00 0.00 1,00 1,00 0,00 28,78 0,00 1,00

Tedanus o, ©.00 0.00 0.08 0,60 0,00 0,00 000 0,00 0,00 0,00

- - - - 0.00 0.00 0.00 9,00
LA 0,00 0,00 0,00 0,00 0,00 0.00 0,00 0,00 0.00
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Appendix B.

Taxe Year: (989 19681 1962 1963 1964 19668 19a7 § 11} 1970

I lam 1973

;:;;;;“", sy ste. | 930 0.00 0.00 033 0.7 2,00 128 33 1.7 33.18 so:;;"“
Sta, 6 0.2%8 0.00 0.00 0.33 6.00 0.00 2.28 1.28 0.00 8.2  3e.00
Fisuin opp. Sta. ) 000 000 000 000 000 000 000 000 -000 000 000
Sta. 8 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00
Daetidae epp. :::: ; l._" o::: 1:50 z.‘n l:so 1.'51 z:oo 2._33 0:30 ll“ z.-so
Ste. ¢ 1.78 0.50 3.78 3.00 1.78 0.2% 1.00 2.50 0.50 4,00 10,50
Caenrw op. ste, | 0.00 0.00 0.00 0.00 0.00 .00 0.29 0.00 0.00 0,00 0.00
:::: : 0:00 O:DO 0:00 0:00 0:00 0:00 0:20 0:00 0:00 0:00 0:00
Callibaetis sp. Ste. | .00 0.00 0.00 0.00 0.00 0.00 0.00 9.00 0.00 .00 0.00
:::: : 0:00 0:00 0?00 0:00 0?00 0?00 0:00 0:00 0:00 0:00 0?00‘
Aphawereila spy. Sta, | 0.00 0.00 0.00 0.0G 0.00 0.00 0.00 0.00 0.00 0.00 1,78
:::: : 0:50 0:00 0:00 0?00 0:00 0700 0?00 0:00 O:O. 0700 2:23
Noptagenis sop. Ste. 1 0.00 1,33 19.78 8.87 1.80 3.687 0.29 0,00 0.00 0.28 1.28
:::' : 0:00 0:00 lz:oo 15:32! 1725 2:00 3:25 13:30 23:!0 9:13 zo:oo
[senychia spp. Sta, | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.28
:::: : 0?00 0?00 0?00 0:57 30?00 64:25 3’:1! Bl:zﬁ 107:30 0:00 9&3?25
baptophiebia spp. Sta. | 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.00 0.00 0.00
:::: : 0:00 0:00 0?00 0:00 0?00 : 0?00 0:00 0:00 0:00 0:00 0:00
Poreleptephliebia spp. Sta, | 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
::: : o.-oo o:uo 0.-00 o.'no 0:00 0..00 0:00 0:00 0:00 o:oo 0?00
Stoncnesa opp. Sta. | 0.00 0.67 2.718 1.00 3.00 1.67 4.28 0.87 0.78 8.28 15.78
:::' : o?'l! :!.'00 10?00 J!:C‘I 23:90 lz:oo 5:1! ":OO l!:“ u:zu l.:"
Frricerythedes spy. sSta. | 0.00 0.00 0.00 0.00 0.00 0.00 n.60 0.09 0.00 .78 0.680
::: : 0:“ 1.-00 3?00 2!:" 0.-50 3:00 2:19 O:Il 7:00 27:“ N.-Sl
fdelvatome flumiove ::: ; 0:00 0100 0;00 0100 0100 OLOO o:no 0:" 0:0. 0.-9. 0:0.
Sta. 6 3.00 0.00 0.00 0.00 0.00 0.00 0.00 e.00 0.00 0.0 0.00
Pelocoris femaratus Sta. | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00
:::: : 0:00 0:@0 0:00 0:00 0:00 0:00 0:00 0:00 . 0:00 0:0! 0?00
Fricbocerixn calve - Sta. | 0.00 0.00 0.28 0.00 0.00 0.00 0.00 0.00 0.00" 0.00 0.00
:::: : 0:00 0?00 0:00 0:00 0?00 0:00 0?00 0:00 0:00 0:00 0:00
Chavliodes sp. Ste. | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
:::: : 0:50 0:00 0?00 Q.00 0:00 0:00 0:00 0?00 0?00 0:30 0:0Q
Corvdalus cornetus Sta. | 0.00 0.00 0.00 0.00 0.00 n.00 0.00 0.00 0.00 0.00 0.00
:::: : 0750 0.00 Ojﬁﬁ 0:00 0100 OTOO 0-00 0:00 0?00 0:00 0?00
Nigronmte ep. Ste. | 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 6,00 0.00
:::: : 0:00 0:00 O:OG 0:00 0:00 0:00 OTOO 0:00 0:00 0.00 0:00
Clisacia op. Sta. | 9.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00
’ :::: ; 0:00 0:00 0700 0?00 0;00 0.00 U-OO O.JO 0:00 0?00 0?00
Aeshaidae spp. Ste. | 0.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00
:::: : 0:00 0:00 0?00 0:00 0:00 0?00 0;00 0700 0:00 0?00 0?00
Argia app. Sts. | 0.00 0.1 0.00 0.87 0.00 0.00 0.00 0.33 0.00 0.00 0.00
, :::: : 0:50 ‘ 0:30 0:00 o:n 0:00 0:00 0?50 0.-00 0?00 0:00 2:25
doyeria op. sta, | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
:::: : 0:00 0.00 0:00 0:00 0:00 0?00 0.00 0:00 0?00 0:90 I:SO
Calopteryx spp. its, 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
:::: : 0:00 0?00 0?00 0:00 0:00 GTOO 0?00 0:00 0:00 0:00 0?00
Coanagrionidas spp. Sts. | 0.%0 0.00 0.00 .00 0.00 0.00 0.28 2.687 0.28 0.50 0.50
:::: : 0?50 0:00 0:00 0:00 0:00 0:00 0?00 1735 0?00 1:75 0?00
Nogenius broviatylus sSta. | 6.00 0.00 0.00 0.00 0.00 0.00 0.40 0.00 0.00 0.00 0.00
:::: : 0:00 0?00 0:00 0700 0:00 0:00 0:00 0?00 0:00 0:00 0:00
Aataserine op. sta. | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
:::: : 0:75 0?00 U?OO 0:00 0:00 0:00 0700 0:00 0:00 0?00 0700
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AppenALs wo.

Tanypndines spp.
Fipulo spp.
Gectidae opp.
t‘neaie op.
callibaotis up.
Iphovorelia spp.
Aeptagenin a9y,
(anaychia spp.
Leptophlobia 290,
Paraieptophiobia app.
Stononens BPP.
rricerythedes aspp.
Belesteso flumines
Peleceris feomerotus
frichecerine caive
Chauliedoo sp.
Carydales corsutes
Nigreaia ap .
Clisacte sp.
Asehnidae epp.
lr'lf (T8

Seypeorie op.
Calapteryx app.
Ceensgricnidee app.
Sogesiuns brevistylua

Aateorise ap.

0.00
0:00
0.00
0:00
0.00
0:00
3.78
ll:|1
0.00
5’.:.7
0.00
0?00
0.00
0:00
23.%0
2.?33
0.28
Il:ll
0.00
0?0.
0.00
0?00

.- 0.00

0.00
0.00
0.00
9.00
0?00
0.00
0:00
0.00
0?00
0.08
0.33
0.00
0.00
0.00
0.00
0.00
0:00
0.28
°:°°
0.q0
G:ﬂﬂ
0.00
otﬂﬂ

7.80
18.28
0.00
0.00
.00
10.73
0.00
1.90
0.00
0.00
0.00
0.00
13,80
028
4.00
a31.28
0.00
0.00
0.00
0:00
47.5%0
.3:00
2.50
.28
0.00
v.00
0.00
v.50
0.00
°:°°
9.00
0.00
9.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 08
0.8¢
s.80
0.00
0.30
0.00
0.00
0.28
0.8¢
0.00
0.08
0.00
0.00

20.00
JITIT
1.50
l:‘?
0.00
OTOO
0.00
0?31
0.00
0:00
0.00
0:00
0.00
2.00
0.00
0:00
0.00
0?00
0.00
0:00
0.28
2:87
0.09
0:00
0.28
XTQO
0.00
OTIT
0.00
0:00
0.00
0:00

95

0.00

0.00
0.00
0.00

.00
11.00
4.28

0.00
0.00
3.78

0.00
.00
0.00

0.00
9.00
0.00

30.00
56.78
88.78

30.78
48.00
13.40

0.00
0.00
0.00

0.00
0.28
0.29

0.78
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.50
0.00
0.28

0.28
0.00
0.28

0.00
0.00
0.00

0.2%
0.00
0.00

0.00
0.00
0.00

1983

19.79
19.33
19.28

g.00
0.09
0.00

0.00
6.60
0.00

1.00
i6.687
4.5

0.00
0.00
0.00

0.00
0.00
0.00

6.00
0.00

0.00

13.80
100.67
92.00

43.28
01.00
88,00

0.78

0.00
0.33
0.00

0.00
0.00
1.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.23
0.00

1.00
0.33
0.9%0

0.50
0.00
0.28

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

1984

1.87
10.8%0
12.80

0.00
0.00
0.00

14,00
33.50
20.80

0.87
21.00
0.00

0.00
0.00
0.00

.07
24.8¢
30.80

0.00
n.00
0.00

a.00
0.00
9.00

0.00

1.6
44.00
104.50

17.00
31.80
17.00

0.00
e.00
.00

(.34
0.90
0.38

0.00
0.00
0.00

0.00
0.%0
0.2%

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
6.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

1988
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Tara Yoar: 1959 1981 1962 1963 1964 1968 {987 1969 (970 1971 1973
Libellulidae spp. :::. ; 0:00 O:OO 0100 0:00 0:00 OLDO 0:00 0:00 o;oo uloo 0.00
Sta. 8 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00

Necromie ap. 1. ; 7.00 0.00 0.0 0.00 0.00 000 0.00 000 0.00 0.0 0.00
Sta, 6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00 0.00 0.00

Newrocerdwlis welests Sta. | 9,08 0.00 0.00 0.00 0,00 0.00 0.00 0,00 0.00 0.00 0.00
:::: : 0:50 0:00 UTOO 0:00 0:00 0.00 0:00 O:OO 0:00 0:00 D:OD

Odonata spp. (!} Sta. | e.00 Q.00 p.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
:::: : 0:00 0:00 0:00 0:00 0?00 0:00 0:00 OTOO 0700 0:00 0:00

Acromeuria ep. . Sta. | 6.00 0.00 0.00 0.00 9.00 0.00 0.00 0.00 0.00 0.00 0,00
:::: : 0:00 0:00 0?00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00

Allocapaia sy, :::: ; 0:00 0:00 0;00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
te, 8 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

lsogencides op. ste. ! . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

(s laagonns) Ste. 8 - - - - - - - - - - -

Sta. € 0.00 0.0° 0.00 0.00 0.00 0.00 .00 0.00 .00 0.00 0.00

lTanperia sp. :::: ; 0:00 0:00 0;00 0:00 0;00 0:00 0:00 0:00 0:00 0:00 0:00
Sta, 6 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00

Nemeura sp. Sta. | 0.00 . 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0,00 0.00
) ;::: : 0:00 0?00 0?00 0:00 0?00 0:00 0:00 D:OO 0?0. 070. 0?00
Paregacetine sp. Sta. ) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
:::: : 0?00 0:00 0:00 1700 5:75 1:19 1:19 DTDO 0:0. 0:00 0:0.

Pericsta placida Sta. | 0.00 0.00 0.00 0.00 0.00 0.00‘ 0.00 0.00 0.28  0.%5¢ 09.00
:::: : 0:00 0?00 0?00 Ojﬂﬂ 0?00 D:DO O:DO 1?1! 0:00 Ojl. l:!.

Perltidae evp. :::: g 0:0. 0:0. 0;00 0:00 0:00 0:00 0:00 0.00 0.00 .00 0.00
Sta. & 0.00 a.da0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00

Pterssrcye sp. sta. | 0.00 Q.00 0.00 0.00 9.00 0.00 0.00 0.00 0.00 0.00 0.00
:::: : 0:0.‘ 0700 OTOO 0:00 0?00 0.:00 0:00 0?!0 0?00 0:0. 0:.0

Tacaisteoryn spp. :::: ; 0:00 0:00 0:00 0;00 0:00 0:00 0:00 0:00 0:00 0:0. 0;00
Ste, & 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Nydatophylan op. fta, | 6.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00 .00 .00 .00

{1 A0tenophylan) Sta. 8 - - - - - - - - - - - .

Sta. @ 0.00 90.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.00

Ceracles app. Ste. | 0.00 0.00 0.00 0.00 a9.00 0.00 0.00 ¢.00 0.00 0.00 0.00
:::: : 0?00 0?00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00

Choumatopayche apy. Sta. | 0.00 17.00 4.5 0.00 2.28 0.00 0.23 0.00 1.78 2,00 9.50
:::: : G:OD 9:50 Hj7l 3:!7 0:00 2?50 :n:zs lljSO 3\:50 lQTIO 59:00

Chimarre spp. Sta. | 0.00 44.00 23.80 $.00 A28 0.00 0.28 0.00 0.00 18.00 14,28
:::: 2 0:73 80:50 53:75 5:00 13?50 13,78 10:50 13:25 2]3:50 le:OO 225:25

Aydropayche spp. Ste, | 0.28 41.87 59.78 47.13 28.00 2.00 1.00 40.23 77.00 119,28 28.00
:::: : 4?50 IITOD II:OO 29:13 I?TS 0:15 STTS 12:00 3!:00 2‘2:75 1!:00

Hydropeychidae aepp. Sta. | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
:::: : 0:00 0:00 0:0. 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00

Sydroptiia ap. fte. ) 0.00 0.33 0,00 {.00 0.78 0.00 .00 0.87 0.28 0.7% 1.50
:::: : O:OI 1700 0?7! 0:00 0?00 \?15 0?25 0:00 0?50 l:SO ‘ 0:00

Lopidostons sp. Sta. | 0.00 0.00 0.00 9,00 6.00 0.00 0.00 0.00 0.00 0.00 0.00
:::: : 0:0. 0:00 0?00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0?00

Lisnaphilidee app. ite, ! 0.00 0.00 0.00 0.00 0.00 9.00 0.00 0.00 0.00 0.00 0.00
:::: : OTOD n?oo 0?00 0:00 0?00 0.-00 o.-oo 0.-00 0:00 0700 0?00

Necrenema spp. Sta, | 0.00 0.00 0.20 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00
' :::: : 0.-00 I:DO 23:25 sjn l:iﬂ 0.'25 1:50 0.-00 3.?00 lM?!O \ujso
Nectepayche spy. $2a. | 6.00 0.00 0.00 0.00 0.00 0.06 .00 0.00 0.00 0.00 0.00
:::: : 0:00 0:00 3:00 0:00 lTOD 0:25 0:!0 0:00 0?50 1?00 23:75
Noureclipais app. Sta. | 1.00 c.87 .78 9.687 1.50 6.00 0.78 0.23 0.50 9.00 0.80
:::: : 1:0. !:00 I:ﬂﬂ 0?33 0?00 0:28 ‘730 4:23 25:00 39:29 .?00

96
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Appendix B.

Libellulidese spp

MNacro®os1e sp.

Nevrocerdulie seslests

Odonata spp. (I)
Acreneuria op.
Allocnpmia sp.
laogencides ep.
(2 faogeaus)
lsoparia sp,
Nemeurs ap.
Paragastins sp.
Perleata placida
Perlidae epp.
Pternarcys op.
Taenioteryn app.
fydatophylax ":
(14atamophylax:
Ceraclea spp.
Cheusatopayche spp,
Chisarre spp.
Hydropayche epp.
Aydropaychidee epp.
Urdroptile .
lopideatons up,
Lissophilidee app.
Necrevess spp,

Hectopayche spp.

lacr-.ll"‘. app.

1974

2,00
3!:33
136.50
2‘:00
0.00
0:00
0.00
ITJJ
0.00
0:00
0.00
0:00
0.00
5:33
2.28
29:13
8.50

4.23

1978

13.00
.78

3.00

1977

1978

O:DD
0.00
0.00
0.00
0.28
0.00
0:60
0.00
0.00
0.00
0?00
0.00
0?00
2.00
0?00

97

$7.33
38:50
0.00
0?00
11.23
2.00
0.00
0:00
0.00
0?00
0.00
0:50
0.00
ojoo
1.00

13.80

30?00
20.50
0:50
46.00
39:00
2.00
0?50
0.00
0?00
0.00
0:00
0.00
15700
0.00
10:00
4.00

0.00

1982

.75

0.00
0.00
0.00

0.00
0.00
i4.00

0,00
10.00
8.28

6.78
2.00
1.00

R e nsmemn—————--- erevsamc e

L983

407.231

445,00

17.33
\0.30

0.78
0,00
4.78

0.00
0.00
0.00

0.00
6.00
0.00

0.00
0,00
0.00

0.00
1,13
5.%0

8.%0
7.33
9.78



Oeretis up.

Oxyethirs sp.

Poivcentropus sp.

Pycaopsyche sp.

rfriaencdes spp.

Totsl [ndividuals

rilterere

Predators

Qetherers

Shredders

Others

Taxa Richmess

Shasnen-Wiener

tveaness

Biotic [ndex

Sta,

DR RB— PR BR— DG

N

DR BR— BER— AN Bo—

2!:18
2.28
5:25
3.00
0:00
8.2%

13:50
0.00
0:00

6.5%0
loroo
1.%0
1,10
0.01,
0:"
2.78

2,08

0:00
119.87
112:50
102.87

!7:00

0.00
0700
0.00
0:00
0.00
0:00
0.00
0:00
123,80
197715
87.78
121?25
6.29
2:00
il.o0
69:25
0.00
2:00
4.50
3:29
.78
13:25
1.38

0.00
0:00
76.67
115:67
2.3
4‘:31
2.3
.5:00
14,23
117:00
0.00
0:00
7.87
9:33

98

(=]
-3
o

0.00
0:00
13.87
1178
2.00
Ql?ﬁo
2.00
.28
9,33
23:00
0.00
0725
0.33
2.18
6.00
1\:25

0.00
O:Oﬂ
0.00
0100
0.00
0?00
0.00
0:00
22.00
112:50
a.%0
ll:15
8.00
5:50
8.78
1a:oo
0.00
OTHO
4.1
6:75
9.00
l‘:!b
1.0l

0.00
0:00
0.00
0?00
87,87
152:00
40.33
IIOTOO
9,13
0:00
12,33
2!:50
0.00
0:00
25.67
!:BO
9.87
1!:79
1.48
l:13
0.68

0.68

0.00
0.00
0.00
142.28
599.80
18.18
511.80
)
5.00
6.00
58,50
0.00
0.50
52.50
26.00
8.50
18,00
0.92
1,78
0.43
0.88

0.00
0.00
0.00
0.00
0.00
0.00
0.00

387.00

883,30

178,50

879.00

38.78
13.28
79.28
99.73

0.00

2.00
15.80
89,80
10.50
18.78

0.00
0:00
0.00
0?00
0.00
0:00
347,28
|1|::ao
83.00
1450:00
83,50
6!?75
88,28
110725
0.00
23:78
184.80
10.:79
10,78
ll:?!



et  aees e e moey

sepp e

Tana

R L ki

Oeretis op.

oxvethire sp.

Polycentrepus 9.

Pycaspayche 9.

rrisonedes spp.

Tolal (ndividuals

Pilterors

Predetors

Gatherers

Shredders

Others

Taxa Richness

Shanoon-Wiener

fvenness

Biotic lndex

329.%0
943.32

‘188,50

698,33
38.78
(2;00
51.00

th:OO

z.28
2!:33
84.00
49:01
12.50
ll?ll

1.78

1.60
0.70
0.%8
2.11
1.99

0.00
0:00
0.00
0:00
0.00
0:25
e.00
0.00
224.28
739:1!
99.00
OID:OO
12.28
3!:20
86.00
163:25
1.80
13:25
32.%0
!!:00
14.78
19:15
1.88

1.82

0.70
0.62
2,01
;:91

0.00
§6.13
82,00

7.87

2.50
27.23
24.00
27.23
20,13

0.00

0.00

.00

0:75
10.67

8.00

1.80

L8t

0.1

0.78

2.20

1.88

99

o.00
0?00
0.00
0:00
0.00
0:00
173.00
204:00
118.00
100750
10.80
l9:50
21.00
0':00
0.00
10:00
28.50
10:00
18.50
23:30
1.97
2?55
0.72
Ojll
.59
1:75

0,28

0.00
1.00
0.00

233.28
347,78
304.78

94.00
L44.00
162,50

24.28
37.28
28,78

A9, 28
134,50
94.75

0.00
11,28
8,50

28,18
20.78
13.28

16.78
17.78
19.28

2.40
2.17
2.4

0.38
0.76
0.73

2.29
1.84
1.68

e.00

0.00
0.00
0.00

0.00
0.00
0.00

202.80
896,00
847.00

42,18
811,13
547.28

32.50
82.87
45,28

98.28
284.00
188,80

0.00
1.67
5.80

31,00
74.33
83,80

17.28
19.33
19.00

2.32
1,99
1.96

0.62
0.68
0.87

2.18
1.56
1.56

29.87
836.80
420.80

21,0
34,00
61.28

76.33

186.80
233.00

0.00
0.00
1.00

27.87
92.50
76.00

16.67
18.50
18.00

2.28
1.98
2.19

0.82
0.71
0.78

2.03
2.27
2.12

0.00

0,00
0.00
2,00

377.78
200,00
589.80

46.00
94.00
240.00

83.850
40.28
30,80

157,28
108,78
217.00

1.00
l.00
12.00

120.00
a7.00
90,00

13,78
16,78
19.8%0

1.98
2. 14
1.081

0.78
0.78
0.61

2.8
1.08
1.90



100



Appendix C.

Average number of insects collected
per trap per station on the
Savannah River, fall 1959-1985. (A)
and (L) designate adult and larva,
respectively.
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Appendix C.
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———— ot o

tese Tear: 1989 1961 1962 1963 1964 (388 867 1968 18T  1eT1  (evy  (4ve 1978

isepreayn veriegetne (i) :::: : 0.00 0.00 0.00 0.00 0.90 0,00 0.28 0.00 9.0¢ 0.00 9.00 0.50 0.00

Sta, ¢ 0,00 0,20 o087 0.33 0.00 000 000 0.00 3.25 12.00 0.50 0,00 a.00

Sercave sp. (L) :::: : 2.00  0.00 0.00 0.00 0.00  0.00 0.00 0.00  0.00 0.00 0.00 0,00 0.00

$ta. 8 .06 000 0,00 0.00 0.00 0,00 9.00 0.06 0.00 0.00 0.00 0.00 0.00

sisewess eop. (A) , :::: : 9.00 0.6 0.00 0.00 0.00 0.00 .00 9.00 0.00 #.00 9.00 0.00 0.00

Shs. 8 0,00 0,080 0,00 000 0.008 0.00 ©,00 0.00 0,00 0,00 0.08 0.00 0.00

tryepidas spp. sta, | 0.00 000 0.0 0,00 0.0 0.00. 0.08 0.00 0.08 0.08 0.00 0.00 0.00

:::f : 0.00 0,08 0.00 0,08 0.08 0. 00 0.08 0.00 0.0 e.08 0.00 .00 0.00

Pyttacidas opp. (L) :::: ; 0.00 0,00 0.00 o0.00 0.00 0.28 - 0.08 0.0 9,00 000 0.00 0.00 0.00
Ste. &4 0.00 0,00 0,00 0.00 0.00 0.00 0.3 0.00 0.00 .00 0,00 0.00 0. 00

frttacidas opp. (4) :::: : 9.90 006 c.00 0.00 0.28 0.50 0.08 0.08 0.2 000 0.3 0.00 o.00
$ta. ¢ 0,00 0.00 0.00 0.08 0.3 0.33 0.00 008 0,00 0.00 0.08 3,00 0.00

Sisides spp. (L) e, | 0.00 0.00 0.00 o0.00 000 0,00 0,00 0.0 0.00 0.08 0.23 0.00 0.00
:::: : 0.00 0.08 o0.08 0.00 000 0.00 0.08 o0.00 0.00 0.8 0.00 0.0 00

tinidae epp. (4) sts, ) 480 §.00 (.80 1.00 1.08 0,50 1,00 0,08 0.80 2,87 0.08 0.00 0.00
:::: : 128 21,87 30,87 6.6 12.00 16T 967 730 a.80 1.30 o.00 0.00 0.0

dyrinidae spp. (4} ste. 1 0.00 0,00 0.0 0.0 0.0 0.00 0,00 0.00 0.08 e.00 .00 0.00 0.00
:::: : 0.00  0.00 0.00 0.00 0.00 0,08 0,08 e.00 .00 o0.00 o0.08 0.08  0.00

dyrinidee epp. (L) ste, | 0.00 0,00 0.00 0.06 0.00 0.00 0.00 0.0 0,00 0.08 0.08 0.90 0.47
:::: : 0.00  0.00 o0.08 o;oo .00 0.08 o.00 0.0 .00 o8 .00 0.00  0.00

taliplidae epp. Sta. | 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 €.08 .06 4.00 .06
:::: : 0.00  0.00 0.00 0.00 0.0 0.00 0.08 .08 066 o.00 o4 o.00 0.0

Neledidae ap. (L) ste. | 0.00  0.00 0.00 0.00 0.0 0.00 0.00 6.00 0.68 0.60 0.8 0.00 0.00
:::: : 0.00  0.00 000 0,00 0,00 0.00 0.00 o.00 4.06 0.00 0.00 0.0 0.00

\vdrophilidae epp. (4) :::: ; 0.00  o.00 0,00 0.00 6.00 500 $.00 0.00 0.00 .96 0.00 o0.00 0.d0
$ta. 8 0,00 0.00 o0.08 0.00 0.00 0.00 .00 0.00 0.00 .00 0.08 0.00 0,00

Nydraphilidae epp. (L) :::: ; 0.00 0.00 0.00 6.0 000 o.00 o0.00 0.00 0,00 0.08 e e e0e
sta. & 0.08  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.00 0.08 0 00

:r:.r--pea-c sisbrates :::: : o:no o:zu oioo o:oo o:oo 0.00 o:zs 0.00 0.08 o.00 0.00 0.40  o.00
fte. ¢ 0,00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.006 0.00 0,08

Stonoinie app. Sta. | 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 .09
:::: : 5.00 .00 0.08 0.00 ©0.00 0.00 0,00 0.00 0.00 0.00 0.00 1.00 5.00

Fropiatersus glober Sta, | a.00 0.00 0.00 0.00 0.00 n.00 0.00 n.oo 0.00 1,00 0.00 0.00 9.00
::: : 0?00 0:00 0?00 0.-00 0:0. 0:00 0?00 OTOO 0:00 0:00 0.-00 o.'oo D:DO

Atherin up. Ste, | 0.00 0.00 0.00 0.00 0.00 0.00 0.78 0.00 0.28 0.00 0.00 0.00 0.00
:::: : 0.00 0.06 0.00 0.00 0,00 000 o0.00 o0.00 0. 00 0.00 0.00 0.00 0.00

Chiraneminae spp. ste. L 2,80 0.00 0.350 13.00 1.79 7.00 0.7% A.00 2.90 25,32 41.87 18.00 5.00
:::I : 500 0.00 17.33 27.08 13.%0 .00 887 2100 9.78 10.00 €6.50 12.00 3.28

tpaydéridec op. ste. ) e.00 0.60 0.08 O0.00 0.0 0,00 0.00 0,00 0.00 0.00 0.00 0.00 0.08
:::: : 9.0¢  0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0,08 0,00 0.08 .08

Nomeredreais ay. [TV R .00 0.90 0.00 0.00 0,08 0.00 0.00 0,29 0.00 0.00 0.00 0.00 0.33
:::: : e.00  0.00 0.00 0.00 0.00 0.00 o0.00 0.00 .28 0.00 1.28 0.00 0.08

Wesesiden (L) 1 000 0.00 0.00 0.08 0,06 0.06 0,00 000 0.00 0.00 0.08 .70 0.00
: 9.00 0.08 0.00 0,08 0.00 0.00 .00 0.0 0.08 0.00 0.00 0.00 0.00

Ortheciadiinge opp. Sta, | 3.29 1.00 0.30 2,08 0.00 200 0,00 2,9 0.23 §,33 3.33 0.08 18.00
:::1 : 0.28 o0.00 0.00 1,23 0.50 0.87 1.33 2.00  0.08 47.50 10.80 0.0 7.00

Palpesrie spyp. sta. | a.06 0.0¢ 0,00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
:::: : .00 0.00 0.08 0.08 0.8 0.00 9.00 0.00 0,00 0.00 o0.00 0,08 .00
Sisulive spp, 1 0.0 0.08 0.00 0.06 1,28 O0.00 0.00 0.00 0.06 0.08 3.33 0.00 0.33
: .00 12.00 4.00 38,00 100.50 19,06 14.33 47.30 13700 107,80 132,80 o.00 4.28
Tebszee op. A 0.0 0,08 0,06 0.00 0.00 0,00 0.00 0.00 0.08 0.00 0.90 0.00 0.0
: 0.08 .00 0.0 o0.08 0.00 0.00 0.00 0.00 9.00 0.00 0.00 0.08 0.00
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tans Year: 1978

e L L R L L T L R L L LR L LT T Yo

dacyreayx vertegatus (A) g-gg
0.00

dernsus ap. (L) 0.00
. 0.00
Q.00

Bineutvs spp. (4) 0.00
0,00
0,00

Oryepidae app, oﬁoo
0’00
.00

Oytiscidae spp. (L) . 00
ih. 00
ﬂp.oo
i

Oytiscidae app. (A) Mb.oo
[lo.28

10,00

/
tluidae spp. (L) / 0.00
/ 0.00
/ 0.00

0.00
0.00
0.00

0.00
.00
0.00

Rlmidae app. (A)
Gyrinidae spp: (4)

0.00
0.00
0.00

Baliplidae epp. / 0.00
1 0.00
0.00

Neledidee sp. (L) 0.00
0.00
0.%0

ydrophilidae opp. (A) 0.00
0.00
0.00

Gyrinidse spp. (L)

Nydrephilidae spp. (V) 9.00
0.00
0.00

MNechreaychas glabratus 0.00
YA) 0.00
0.00

Stonvinmia wpp. 0.50
2.00
9.28

fropicteraus glabe; 0.00
0.00
0,00

Atherin sp. 0.00
0.00
0.00

Chironeminae opp. 87.%0
16.%0
43.28

Uphydridae op. 0.00
0.00
0.00

fomoredreain ap. 0.00
0.00
' 0.28

Wusesidee (L) 0.00
0.00
e. 00

Orthociadiines epp. 12.50
&.80
{0,350

Palpenypie opp. 0.00
9.00
.00

Siouliap app. 1.00
¢, 80
a.00

fobosase o9, 8. 00
: e.00
9.00

1977

0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0,28
0.90
0,00
0.00
0.28
1,28
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.50
0.00
0.00
g.00
0.;0
19.78
lo.;!
0.00
0.00
t.00
O.;'
0.00
0.00
6.30
I.;l
0.08
’.00
0.00
'R
.00
l.;l

1978

0.00
0:00
0.00
0:00
0.00
0,00
0.00
0:00
0.q0
1,00
0.00
0:0'
0,00
0?00
0.00
0:00
0.00
0:00
0.00
0:00
e.00
0:00
0.00
0,00
0.00
0:0.
0.00
0.00
0.00
0:00
0.00
0.00
0,00
0700
9.00
0?00
30,78
l°:°°
0.00
0700
e.73
0.50
a.00
0.00
5.2
U:oo
e.00
.:0‘
0.00
0.00
0.00
.?ﬂ.
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1979

0.00
0.00
0.00
0.00
0.00
0.00
0.00
OABO
0.00
0.00
0.00
1,33
0.00
0.50

0.67
0.00
0.00
1.00
2.00
.08
1,00
0.00
0.00
0.00
0.00
0.00
9,00
0.00
0.00
0.00
2.13
0.00
0.00
0.00
0.00
24.50
9<60
0.00
0.00
0.00
0.00
0.00
0.00
0.29

19M}

0.00
0.50
0.90
0.00
0.00
0.00
0.00
0:00
0.78
0:00
.50
350
0.00
0:00
0.00
0.00
0.00
0:00
0.80
.:lﬂ
0.08
D:Ol
0.06
o.00
0.00
0.00
0.00
0,00
0.00
0:00
0.00
0. 14
0.00
0:00
0.00
0:00
32.00
17.00
0.00
0.00
0.28
0.28
0.00
0:00
13.78
3.28
0.00
0:00
0.00
0.%0
0.0
0:00

1982

0.%0
1.00
4.00

¢.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

3.50
2.29
1.00

0.98
1.90
s.87

0.00
0.00
0.08

0.00
0.00
0.00

0.08
0.00
0.00

0.008
0.00
0.00

0.28
0.60
6,00

0.00
0.00
0.00

0,00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

13.00
12,18
14,00

0.00
0.00
0.00

2.29
3.28
0.00

9.00
0.00
0.00

8,73
7.28
.11

0.00
0.00
0.00

e.18
24.78
10,07

0.00
0.00
.00

198

0.00
0.00

0.00
0.00
0.28

0.00
0.00
0.00

0.00
0.00
0.00

2,28
6.50
0.78

0.00
0.00
0.00

3.60
4,29
2.18

5..00
1.28
0.80

0.00
0.00
0.00

0.00
0.00
0.00

e.00
0.00
6.0

0.00
0.8
0.00

-X-X-3 CE-X-3 -3-3-J [-X-X-1
o0 ©00O0 9090 ©00o

oo - X-¥-J 0090 o000

§-L1}

0.00
\.00
1.87

0.00
0.00
0.00

0.00
0.00
0.00

0.69
0.00
0.00

1.00
2.90
.47

0.00
0.00
0.00

0.00
0.00
e.00

1.00
4.5
8.00

0.00
0.00
0.00

0.00
0.00
0,00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
e.00
.00

0.00
6.00
.00

0.00
0.00
n.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
.00
0.00

1.7%
10.00
43.00

0.00
0.00
0.00

2.00
2.50
1.33

0,28
\n, 80
27.33

0.00
0.00
1.00

0.18
0.00
5.67

n.00
6.00
0.00

1988

0,00
0.00
0,00

0.00
0.00
0.00

0.00
0.00
0,00

0.00
0.08
0,00

0.00
0.00
0.00

9.00
0.00
0.00

1.00
2.28
.6

0.00
Q.00
0.00

0.00
0.00
0.00

s.26
.00
1.33

6.08
9.00
0.00

.00
1.00
0,00

9,00
0.00
Q.00

0.00
0.00
0.00

0.00
Q.00
0.233

0,28
2,50
1.33

0.00
0.00
0.00

0.00
n.00
v.00

93.00
999,25
42,00

0.00
0.00
9.00

3.00
0.00
0.00

0.00
0.00
0.00

€0.00
12. 50
4.00

0.00
1.00
0.33

3.00
33,00
e.87

0.00
0.00
0.00



Appendix C.

- - cummdw-y - P e s 4 4
-t o o 4 4N 0 o o - . - -au e L L

texs Yeur: 1989 1981 1962 1963 (964 1968 1967 1389 970 jor1 973 197¢  197s
;:::;;;:n:;-n;oA :::: ; °L°° o;oo o:oa 21°° |:oo 3:” o;oo 1;75 olso ¢:oo tsioo nioo' 1101
Ste. & 1,50 0,00 0.33 0.87 0.00 (.33 0.31 7.5 6.3 ¢s.00 222 4.00 1,00
PP — :::: ; 0,00 0.00 000 0.00 0.00 0.00 0.00 0.00 9.00 0.00 0.00 0.00 0.00
$ta. & 000  0.00 0.00 0.00 000 0.60 0.00 0.00 0.00 .00 0.00 o 00 0.00
Vaetidae app. :::: : 000 1.50 .30 0.3 .28 0.78 0.00 1.73 0.9 133 2.3 9.50 0.67
Sta. 8 0,28 1,67 1,33 3,33 0.50 0.87 2,33 2.50 4.7% 37.80 22.80 o .00 10.7s
Caenia ap. Ste. | 000 0,00 0.00 0.00 0.00 0.00 0.00 0.00 ".00 0.00 0.00 0.00 0.00
fte. 8 0,00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.0 000 {.00 o 00
Callibaotia sp. Jts. | 0.00 0.00 0.00 o0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00
Ho) : 0.00  0.00 0.00 0.00 0,00 0 00 0.00 0.00 o0.00 0,00 .00 o.00 0.00
trhawere/la apy. $ia. 1 000 0.00 o0.08 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
e 8 ooa o0 0.00 0.00 0.08 0.00 000 000 o 00 0.00 0.00 0,00 o0 00
Jeptagenien epp. Ste. L 0.00 0.78 1,00 1,29 9,28 1,00 0,285 0.00 0,28 0.00 0.33 o0.00 o0.00
lte. 8 000 o1 21 000 200 1,00 .87 1.50 3,718 000 o.00 0,00 1.00
Incmychia spy, jte. 1 0,00 000 0.00 000 0.00 000 000 000 0.25 2.00 0.00 o0.00 0,00
HI 0.00 0,00 52.00 21.33 84.50 49 32 36,00 33.00 37.78 818,08 9838 0,00 31,00
beptopbiebia upp. ::..,: 9:00 0,00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 .00 0,00
- : : . . . SN

Sta. 6 0.00 0.00 0.00 0,00 0,00 0.00 0.00 0,00 0.00 0.00 0,00 0,00 0.00
Pareleptephicbia spp. Sta. | 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0,00 0.06¢

Mo e 00 o0 o000 o o0 0.00 0.00 0.00 0.00 0.06 000 008 o0 0.00
Stencasee spp. jte- 1 0,00 1,00 0.00 225 875 030 8.235 150 3.00 1.33 1.00 ¢.50 687
Ne. s 000 1833 z0.e7 20 a7 .80 467 8000 950 17.28 «e.00 159.80 23 00 ©..00
tricerytoedes spp. a1 0,00 0.00 0,06 0.5 0.28 0.00 0.25 0.28 0.50 0.33 0.67 3.8 3.33
A8 000 033 28 13 150 1.00 .33 .00 2.8 30.08 3738 .00 u.50
Seleutons tlesisee jee. 1 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.0 0.00 o.06
e s o000 o000 o000 0,00 0.00 0.00 0.00 000 000 o 08 0.00 0.00 .00
Peleceris femerstus Ste., | 0.00 0.00 e.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
:::: : o:ﬂﬂ 0:00 . D:UO 0;00 0:00 0:00 0:00 ' 0:00 0?00 0:00 0:00 0:0' 0:00
Tricescorine ralva Sll.'l Q.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
:::: : 0:00 0:00 0:00 0:00 0:09 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
Chauliodea op. Ste, | 0.00 0.00 0,00 0.0 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0,00 0.32
:::: : 0:00 0:00 0:00 °:°° Q:Oo D:DO 0:00 0:00 0?00 0700 0:00 0?00 0:00
Corvdelue corawtus Sta, | 0.00 0.29 0.00 0.00 0.00 0.00 n. .29 0.00 0,80 0.60 0.00 0.00 0.00
:::: 3 0725 0:33 0?00 0?00 0:00 0:00 U?OO 0;00 0:00 0:00 0:00 0:00 3:00
Nigranie wyp. Sta, | n.o¢ 0.00 0.00 0,00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
:::: : 0:00 DTOQ- 0:00 0:00 0:90 0?00 0:00 ‘0:00 0:00 0:00 2:00 Q:Oo 0:00
('li1macie ap. Sta. | 0.00 0.00 0.00 0.00 0.00 0.00 a.00 n.oo 0.00 0.00 0.00 0.00 0,00
:::: : 0:00 0:0' U:GO 0:00 °:°° D:DD 0;00 0:00 0?00 0:00 0?00 0:00 0?00
Aeshnidam gpp, Sta, | 0.00 0.00 0.00 0,00 0.q00 Q.00 0,00 0.00 0.00 0.00 ¢.00 0.00 0.00
~ e s ooe  ooe o000 o000 0.00 000 0.00 0.00 0.00 0,08 000 100 o .00
Argie spp. 3ta. 1 006 0.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.00
H - 0.00 0.0 0.00 o0.00 0.00 000 0.00 125 1 0 a.00
Anverie sy, Sta, | 0.00 0.00 0,00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0,00 0,00 0.00
:::: : 0:0‘ 0:00 0:00 0:00 D:Qﬂ 0:00 0:00 0:00 0:00 ojoﬂ 0:00 0:00 ‘szﬂ
Calepteryn PP, Sta, | ¢.00 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,0 0.00 0.00
Mal s 000 100 oo0 o0 .00 0,00 0.00 0.00 0.00 000 000 006 o 60
Coenagrienidae app. Ste, | 0.28 0,00 0.50 0.00 0.00 0.00 0.50 0.00 0.00 0.3 0.33 0.00 1.00
:::: : 0:0. 0:00 0:00 0:00 070‘ 0:00 0:00 0:0@ 0:75 2:50 3?7’ 0:00 1:50
fowomive breviatries  sta. | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.00 0.00 ©0.00 0.00
na s ol ooe o0 9.00 000 0.00 0.00 o0.00 0,00 000 000 09 o oo
fateeriae up. $a. 1 000 008 000 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0,00
:::: : 0:0. 0:00 0:00 0:00 0:00 0:00 0:00 0:0” 0?0. °:°° 0700 C:ﬂ‘ 0:00
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g e =
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PR TN L L L L RO SRy

¢ 7 :

texa Year 1978 1977 1978 lI?Q‘ 1901 1902 1982 e B
. 29.28 18,00 1,50 6.00 28,78 24.%0 4.78
tanypedinae epp 4. 80 M ! . : 13,28 PR
19,79 14,50 8,00 5,33 9,28 9,87 9.28
0.28 0.00 0.00 0.00 0.00 0.00 0.00

arp. .

Fipuia apy 0.00 . - - - 0,00 0,00
0.00 0.00 0.00 0.00 0,00 0.00 0.00
Beet idae spp. - 28,78 6.00 6.00 16,78 6.7% 9.90 1J0.78
It.50 ‘. - - - 19,90 23.00
.78 12,18 7.00 4,13 19,78 9.33 14.%0
Caonia Wap, 0.00 0.00 0.00 0.50 0.00 0.00 0.00
0,78 - - - - 0.29 0.00
1.50 0.00 0.00 1.67 1.00 0.00 3.28
callibosotin op. 0.29% 0.00 0.00 0.00 0.00 0,00 0.00
0.00 - - - - 0.00 Q.00
0.00 0,00 0.00 0.00 0.00 0.00 a.00
Sphemerelln sy, 6,00 0,00 1,00 0,00 0,00 0,00 0.00
0.00 - - - - 0.00 0.00
0.00 0.00 0,00 0.00 0.00 9.00 g.00
fAeplagenie spp. 3.00 0.00 0.50 0,00 0.00 0.00 0.00
0,78 - - . - 2.78 0.00
0.00 2.00 t.vo 9.00 0.80 1,23 6.00
{eoaychia spp. ‘ 0.00 0,00 0.00 0.00 0.00 0.00 Q.00
9,00 - - - - 0.28 0.00
\.79 137.%0 1,00 11,07 1.78 0.87 J.28
Leptopblobia app. 9.00 0.00 0,00 0.28 0.00 0.00 0.00
0.00 - - - - 0.00 0.00
g.00 0.00 0.00 0,00 0.00 0.00 0.00
Poraleptophiodin sy, ) 0.00 0,00 0,00 0,00 0.00 0.00 0.00
0.00 - .. - - 0.00 V.00
a.00 9,00 0.00 0.00 0.00 0.00 0.08
Stenoness spp. 19,28 13.00 7.00 134,28 1.00 4,79 22.28
13.80 28.80 853.28

22.80 23.28 13,00 735.00 19.78 84,00 44.80
Pricerythedes upy. 1.00 7T.28 4,73 123.18 8.00 37,28 133.00

4,29 - - - 13,78 236.00

4.00 8,78 23,00 €0.60 18,00 11.33 187.00

deiostome tluminva 0.00 0.00 8.0 0.28 s.00 0.08 .00

0.00 - - - - 0.20 9.80

0.00 09.00 q.00 .00 0.28 9.00 0.00

Peleceria ¢ tes 0.00 0.00 0.00 0.00 0.00 0.00 6.00

omars 0.00 - - - - 0.00 1.50

9.00 0.00 0.006 0,00 0.28 0.060 0.28

Frichecerix 0.28 0.00 0.00 0.00 0,00 0,00 0.00

‘ ocerixe calve 0.00 - . : ©7 .00 .00

Q.00 0.00 0.00 0.00 0.00 0.00 0.00

Chouliodes up. 0.00 0.00 0.00 0,28 0,285 9.00 0.00

0.00 - - - - 0.28 0.00

Q.00 .00 .00 0.67 0.00 0,00 0.00

Corydaiva corautus 0.29 0.78 g.00 0.00 0.00 0.00 0.00

0.28 - - - . 0.28 .78

0.0 1.00 0.00 4.00 0.%0 0.0 1.28

Nigromia sp. 0.00 9.q0 0.00 0.00 0.00 0.00 0.00

0.00 - - - - 0.00 0.00

0.00 g.00 0.00 0.00 0.00 0.00 0.00

Climacia op. g.00 0.00 a.00 0.00 0.00 0.00 0.00

0.00 - . - . 0.00 0.00

0.00 a.00 0.00 0.00 0.00 0.00 0.00

Aeshutdac app. 0.00 0.00 ¢.00 0.28 0.00 0.00 0.00

0.00 - . - - 0.00 0.00

0.00 e.00 9.00 0.87 0.00 0.00 0.00

Argie spp. 0.28 0.00 0.28 0.28 0.00 0.80 0.00

[ ]

1.00 - - - - 0.2% 0.50

0.28 1.28 1.00 0.00 0.78 0.33 1.50

doperia ap. 0.00 0.00 ¢.a00 Q.00 0.00 0.28 0.00
| ]

0.2% - - - . 0.28 0.00

0.00 0.00 8.00 9.00 0.00 .00 0.50

Caloptoryw app. 9.00 0.00 a.00 0.00 8.0 0.00 0.90

0.00 - - - - 0.00 0.00

0.00 0.00 0.50 0.00 0.00 9,00 0.00

Ceenagrisnides npp. 3.2 2.00 1,00 0.9 0.78 1.00 1.00

9.50 - - - . 0.00 1.78

0.78 3.50 0.00 0.47 1.28 0.687 0.00

Hogoaiue breviveyles 0.00 0,00 Q.00 0,08 0.00 0.00 0,00

0,00 - - - - 0.00 0.00

0.00 0.00 0.00 0.490 9.00 0.00 0.00

fotoerise op. 0.00 .00 9.00 0.00 0.08 .00 0.00

0.00 - a.00 0.00
0.00 0,00 0.00 0.00 0.00 0.0V 0.00

105

1904 908
1,00 40,00
4.00 101,30
4.00 28,233
0.00 0.00
0,00 0.00
0.00 0.00
8.00 27.00
20.50 28,00
26,87 331,87
0.28 0.00
0,00 3.u0
0.00 4.33
0.00 0.00
0.00 0,00
0,00 0.00
0.00 0.00
0.00 0,00
0.00 0,00
0.00 0.00
9.00 0.00
1.87 0,00
0,00 0.00
2.%0 0.00
14.67  2.07
0,00 0.00
0.00 0.00
0.00" 0.00
0.00 0.00
0.00 0,00
0.00 0.00
5.2  4.00
07.00 178.80
38.87 48.87
9.78 188,08
9.06 83,80
4,33 28.00
0.0 0.00
0.00 0,00
0.00 1,00
0.00 0,00
0.00 0.38
0.00 0.33
0.00 0.00
0.00 0,00
0.00 0.00
0.00 0.00
0.00 1.00
0.00 0.00
0.00 0.00
3.00 2.7%
3.00 4.87
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 1.00
0.00 11,00
0.00 2,33
0.00 0.06
0.00 0.38
0.87 0.00
0.00 ©0.00
0.00 0.00
0.00 0.00
0.00 1.00
0.00 0.28
1.00 1,00
.00 9.00
2.00 0.00
.00 0.00
0.00 0.00
0.08 0.00
0.08 0.00



Appendix C.

cemesciese e munans

Tans

Libellulidae sPP.

Nacrenie ov.

Newreocerduiia wolesta

Odesata spp. (1)

Acreaesria P

Allecapaia op.

rasaporia op.

Nosoure 8p.

Parsghetine 0p.

perioste plecide

Per\idae o9V,

Pterasrcys 9.

Taeniotoryn o9p.

Nydatophylan

(1Astomsephvian) op.

Ceracleas ospp.

Cheusatapoyche spy.

Chimarre 099,

Aydrepayche app.

fiydropaychidae opp.

Nvrreptiila oy,

Lepidontone op.

Lisaephilides epp.

Nocreseas 9.

Noctopoyehbe sop.

Nev~s.lipoie epp.

Yeeor!

\

(K R aSe— - [ R X od [ X Kd DG [ X X C X Kl C X X X X *e —

ste.

sta.
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Sta.

Sta.
Ste.
Sta.
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Sta.
3ts.
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remmamemmmmmmemeeso oo

1949

0.00
l:ll
0. 00
o0
6.00
O:OO
0.00
0:60
0.00
0.00
0.90
0:00
0.00
0?00
0.00
0:0.
0.00
0:00
0.00
U:GO
0.00
0:0.
0.00
0:0'
0.00
o.00
0.00
0:0'
0.00
0:00
0.00
0?00
0.00
0?00
3.78
30:00
30.00
ll:ll
0.00
l:OO
e.00
l:ll
0.00
O:OI
0.00
0:00
¢.00
.:I.
0.00
‘:00
4.73
l:?!

L1961

0.00
0:0.
.00
I:Gl
6.00
0:33
0.00
0:00
0.00
0?00
0.00
0?00
¢.00
0.00
0.00
0?00
0.00
0:00
0.00
0:00
0.00
0:00
0.00
0?0.
0.00
0.00
0.00
0:00
0.00
0:00
0.00
OjOO
6.78
ey
77.28
160:1!
6.50
0:0.
0.00
o.00
0.09
0:0.
0.00
0:00
0.00
0?0.
0.00
3[?0.
0.08
0:0.
2.5
0. 00

19682

0.00
0:00
0.00
0:00
0.00
0?00
0.00
0:00
0.00
0:00
0.00
0:!0
0.00
0:0.
0.00
0:00
0.9
Otﬂm
0.00
0:‘1
0.00
0:0'
0.08
"o
0.00
o.00
e.00
0:00
0.00
0:00
0.00
0:33
0.00
0?00
112.50
ll‘:l!
30.9%0
11:0.
.00
0:00
.90
0:..
0.00
0:0.
0.00
0?0.
0.00
03:33
i 0.00
0:!3
6.50
O:l?

[ Lk tnandad

P L L L T T SHGN PN

1963 1964 1968 1967 1969 1970 1971
e S — - o Y
0.00 0.00 0,00  0.00 0.00 0.00  0.00
000 000 000 000 000 0.0 0.00
0.00 0.00 0,00  0.00 0.00 000  0.00
0.00 o.-oo 0.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 000 0.00 6.00 0.00
s00 000 000  0.00 0.00 0.00 0.00
o.00 0.00 0.00 0,00 0.00 0.00 0.00
o0s 000 0.08 000 0.00 0.00  0.00
o.gp 0.00 0.00 000 0.00  0.00 0.00
o0 0.00  0.00 0.00 0.08  0.06 0.00
0.00 0.00 0.00 0:°0 0.00 0.00 9.00
000 o008 0.00  0.00 0.00 0.00 0.00
.08 0.00 0.08  0.00 0.00  0.00  0.00
000 0.00 0.00  0.00 0.00 0.00 0.00
.00 0.08 0.00 000 0.00  0.00 0.00
oce 0,00 0,08 000 0.0  0.08 _ d.08
o.08 0.00 0.00 0.0 0.00 0.0 0.08
0.00 o:oo 0.00 9.00 0.00 o:u l:..
0.8  8.08 0.08  0.00 008 8.88  0.00
o:n 1:00 0.00 0.00 0.00 o:n o:oo
0.08 0. 00 0«_00 °:°° 0.c0 0.00 0.00
000 0.08 0.00 000 03.00  0.00 0.00
0.8 0.00 0.00 0.0 0.0  0.00  0.00
oee oe 0.08 008 o6 0.0 9.00
e.00 008  0.00 0.0  0.00  e.es 0.0
e 0.0  0.00 000 000  e.00 0.0
669 .08 0.08 000 0.00 0.00 0.00
008 000 000 000 0.00 008 0.00
0.08 0.00 0.0 0.00 000 0.00 0.00
000 o000 o000 000  0.00 0.00 0.00
0.00 ©0.00 0.00 0.00 000 0.00 0.00
0:00 0:00 0700 0700 0;00 0:00 0:00
588 1.%0 100 1.2z8 0.8 228  2.33
3:00 1:50 lo:l: 90757 2?00 58?75 47?59
13.80 26.28  1.50 11.40  7.74  1.00 16.00
50,33 15,00 137.00  A.00 131.80 456,30 798.00
1778 16.28 29.00 107.75 3778 3178  68.00
s o8 1080 033 1400  0.50 718 22.%0
0.00 ©.08 0.00 0.00 0.00 0.00 0.09
o0s 000 000 000 0.00 0.00 0.00
c.08 0.00 0.00 1.00 0.80 0.28 2.3
o000 0,08 0.3  1.00 ose 0.00 5.00
0.00 0.00 0.00 0.00 000 000 0.00
oos 006 000 000 0.00 0.00  0.00
0.08 0.0 000 000 0.00 0.00 0.00
o0e 0.0s 000 000 0.00 0.08  0.90
0.00 0.00 0.08 0.3 0.00 0.28 0.08
267 o000 25.67 es.00  2.00 20,80 47.86
0.58 ©.08 0.0 000 c.08 008 0.00
oos o0e 033 033 0.8 vas 288
0.%0 0.80 4.79 1.15  2.78  6.28 138.80
0.00 lde 87 233 4.8 30.78 ”.00

1973

0.00
0:00
0.00
0:00
0.00
0:00
0.00
0:0.
0,00
0:00
0.00
0:0.
9.00
°?°°
0,00
0:0.
0.00
0:..
0.00
0.00
0.08
':..
0.00
V.00
00
1.18
0.00
0:'.
0.00
0?0.
0.00
ojoo
{.00
z.:lo
19.00
3":7!
8.67
C:ID
0.00
o0
9.33
0:..
0.00
Y
0.00
0.00
0.00
ﬂ.:..
1.00
3.:7.
3.8
1:..

1974

0.00
0.30
0:00
0.00
0;&0
0.00
0:00
¢.00
0:00
0.00
0.00
0.00
0.00

0.00
.00
e.00

1979

0.00
0?00
0.00
0:00



Appendix C.
........ -------u--------""""“"‘"““‘""'--""-----""""""*'“-—h----ﬁ—------------_-._,
e voart 1976 1M7T 1870 U879 1901 3wz joey  (9me  pes
.._______-.,_-_-..-._-_----------------~-~-“-"'-""-------—-0----.--_.-_.—.—-----.-.____._____
Livellulides wpp. 0.00 0.00 0.00 0.00 0.00 0.00 a.00 0.7% 0.00
0.00 - - - - 0.00 0.00 c.50 0.00
0.28 0.28 0.00 2.00 0.00 0.08 6.00 0.00 0.00
Mocresio sp. 0.00 0.00 o0.00 0.00 0,00 .00 0.28 0.00 9,00
0.00 - - - - 0.00 0,00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.33 0.28 0.00 0.00
Neureocordulis melestas 0.00 0.78 1.00 0.5 9,00 0.00 0.78 0.00 0.00
0.00 - - - - 0.00 1.00 .80 0.00
0.50 0.28 2.00 0,00 o9.235 0.33 0.28 0.87 0.00
Odenats wpp. (1) 0.00 0.00 0.00 0.00 .00 g.00 0.00 0.00 0,00
o 00 - - - - 9.00 0,00 0.00 g.28
0.00 0.00 0.09 0.00 0.00 o0.00 0.00 6.00 0.33
dcroneeria op. 0'9s 000 0.08 0.00 0.00 0.00 .08 9. 0.08
0.00 - - - - 0.00 0.00 0.08 .00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Allecepmise ap. 0.00 9.00 0.09 0.00 0.00 0.00 0.00 0.00
0.00 - - - - 0.00 0.00 9.008
0.00 0.00 0.00 ) 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.08 0.08 9.00 0.00
0.00 - - - - 9.00 0.00
9.00 0.00 g.ae0 0.006 0.008 .00 0.00
lseparin sp. 388 000 0,08 o.00 o.00 0.00
020 0.00 0.00 o.08 o 08
Nowoure op. :.u 0.00 0.08 0.00 o¢.00
.00 - - - -
.00 e.00 0.08 0.00 ¢.00
l Paragactiae op. 0.00 9.00 0.00 .00 0.00 0
[} 0.00 - - - -
o.00 0.73 0.00 0.00 0.00 :
Porieste plonids 0.:3 c.00 .00 o0.00 0.00 .00 0. 00
0.00 - - - - 0. ,
' 0.28 0.00 0.00 0.00 0.00 ..:: :‘::
Perlidae spp. 0.00 0.00 e.00 0.8 0.00 0.00 0.00 e.00
a.60 - - - - 0.00 .00 9.00
0.00 .00 0.00 .00 0.00 e.00 0.00 0.00
Pteraarcye op. 0.00 0.0 6.00 0.00 .00 0. 00 0.0 6.00
0.00 - - - - 0.00 0.00 0.9¢
0.00 .00 0.00 0.00 0. 00 0. 0.28 0.00
Teonioteryx app. .00 .00 0.00 0.00 .00 9.00 e.00 0.00
. - 0.00 . - . - 0.00 0.00 .00
0.00 0.00 0.00 0.00 9.00 0.00 0.00 0.00
Hydutopbylax 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
t140tenephvian) sp, 0.00 - - - . 9.00 0.00 0.70
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ceracion spp. 0.00 0.00 0.00 g.00 0.00 0.00 0.00 0.00
0.00 . - - . 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00

Chevaatopsyrae epp. 24,128 6.50 53,75 29.%0 1%.7% 11,50 32.00 10.00 212,00
J.28 - - - - 7.%0 4an.78 79.90 108.00
20.50 4.00 24.%0 24.67 1.25 8.00 32,78 20.33  e2.00

} Chisarra spp. s1.50 28.00 3.28 2.7% 0.28 4.28 73.00 2,28 17.00

58,78 - - - 100.00 190.238 131,50 268 00
101.00 80.75 10.30 124.33 42.50 (88.00 237.00 161.87 84¢ 87
Hydropeycae spp. 6.50 0.00 30.78 37.28 9.73 0.50 .00 0.78 0.00
1.00 - - - - 4.28 5.28 11,00 0.00
1.00 0.00 8,00 5.33 0.3 0.00 0.78 2.33 0.00
Rydrepeychides app. 0.00 0.00 0.00 0.00 0.00 24.00 .00 7.00 0.00
0.00 - - - - 5.28 €.20 18.50 0.08
‘ 0.00 0.00 0.00 0.00 0.00 9.33 1.80 7.87 0.00
Aydreptiia ap. 0.80 2,718 2.715 o0.28 2.00 0.00 0.%0 0.60 1s.00
0.28 - - - . 0.00 0.00 0.00 418
0.28 3.00 4.00 0.00 0.50 0.00  4.30 0.00 8.00
Lepidestone sp. a.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 - - - - 0.00 0.00 0.00 0.00
0.00 0.00 0.000 0.00 0.00 0.00 0.00 0.00 0.00
Lisnephiiidne spp. 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 - . - . 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Neerosese app. 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.06
1.00 - - - - 0.00 0.00 0.00 0.00

0.00 2,90 6.00 12.33 0.00 0.00 1.29 0.00 0.00 -
Nectapeypche "wp. 1.2% 1.%0 0.00 0.00 0.29 t.28 0.78 0.00 0.00
2.0 - . - - 2.00 $.78 1.00 s.28
. 2,28 .00 1.50 2.33 9.%0 7.23 628 .07 .23
Neureciipaio opp. ) 7.50  18.78  4.28 s.00 18.78 1.79 4.00 0.00 28.00
9.00 - . - - 1.50  4.78 1.0 §5.28
l 13.78 0.00 6.50 4.00 3, 75 4.33 680 0.00 4.23
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Appendix C.

PTG G B - o -4 E SR CPERE . EemEamS— -

Teva Year: 1989 1961 1962 1981 19684 8 L1J 1987 1,49 1970 1971 1973
D e e L Y it LA DL L R LT TP P meemsadanan. seecsemmaaoa.
Orcntis ap. :::' ; 0:00 0:00 0:00 0i00 0:00 0:00 ﬂ;OO 0:00 0100 0200 °L°°
Ste, ¢ 0.00 0.00 0.00 0.00 0.00 0.33 0.32 0.00 4.28 2.50 a.28

Ovvelhiras sp. Sta, | 90.00 0.28 0.00 0.00 0.00 0.00 n.00 0.00 0.00 g.00 0.00
:::: : 0:00 0:00 O:Oﬁ 0:00 0:00 0?00 0:00 0:00 0:00 0:00 0?00

Polvceatropus sp. Sta. | 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
‘ :::: : 0:00 0‘.‘00 0:00 ) 0:00 (‘:00 0?00 0.-00 0.‘00 04.00 0:00 0.‘00
Pycaopeyche sp. Sts. 1 0,00 0.00 0.00 0.00 0.00 .00 0.00 0.00 g.00 0.00 0.00
:::: : 0700 0:00 0:00 0:00 0:00 O:OC 0:00 0:00 0:00 0:00 0:00

Trisensdes spp. Sta, | 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
:::: : 0:00 0:00 0?00 0:00 0:00 0;00 0700 0:00 0:00 0?00 0?00

Total Individuals Ste. | 49.%0 103.850 188.00 5M.28 68.00 52.00 135,28 €5.00 49.50 171,33 102.87
:::: : 5‘:00 2!2:33 637:00 201:00 3‘3:00 37‘:0? 300:!7 2'1:00 ll.l:?l 3007:50 llll:ao

Pilterere Ste. 1 233,75 90.50 143,00 34.75 41,28 31.40 123.00 48.75 35,350 @8.33 32,00
:::: : ‘3:2! 201:00 33!:67 115:33 3[3:00 21.:!7 233?00 2[7?!. IOGQ:ID llll:bo ll“:ZB

Predetors Sta, | 0.78 0.78 0.%0 2.00 1.28 4.00 1.50 2.00 1.00 4.3 18,87
:::: : 2?00 2:!7 l:DO ITOO 2:00 2:00 I:OO 7?!0 13:78 50:00 Jl:75

Gatherers Sta. | 6.78 9.78 4.5%0 7.%0 23.28 4.7% T.2% 6,00 8.00 13.00 8.1
:::: : J:TS 43:67 72:00 ﬂ1:!7 25:50 llTﬁ1 5.:33 32:00 ‘1750 ll??!ﬂ 230:50

Shredders Sta, | 0.00 0.00 0.00 0.3%0 0.00 0.00 6.00 0.00 0.00 0.00 i.00
:::: : 0?00 0:00 0:33 0:00 DTOO 0:33 0:]3 0:50 0:2! 3:50 60:00

Others Sta, | 7.28 2.80 7.00 13.80 2,298 11,718 1.% 1t.29 8.00 63.87 48.87
:::: : \0:00 0.00 ll:ﬂﬁ 21:00 3?50 15:00 10:00 25750 10:50 173:50 8.:00

Taxa Richaesse Ste. 1 5.78 7.78 7.00 8.78 7.50 9.00 7.%0 T.18 7.78 9.87 8.687
:::: : 5?50 ”9?33 13:33 ll:J: 11:00 10:00 13:33 14700 IJT78 16:00 | :75

Shesaen-¥iener sSta. | 1.22 L.00 0.9¢ 1.49 1.89 1.98 0.89 1.4 1.28 L. 1,44
;::: : l:lZ 1:22 1:00 l:!l 1:00 ljﬂﬁ 2:00 l:13 1:60 1781 ITBU

Bveanness Sta. | 0.70 0.54 0.49 0.69 0.80 0.72 0.40 0.68 0,684 0.-75 0:72
:::: : 0:70 0?5' DTTG 0?68 0:4‘ 0:59 0?7‘ 0?0! OTGI 0.83 0.81

Diotic Index Ste. | 2.44 1.38 1.30 1.81 1.49 2.28 1.92 1.98 2.28 2.42 1:08
:::: : l?!! 1737 1731 I:!l 2:]3 1;69 2:27 1:50 1775 1:10 1,82
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Tava

Omretis 8P,

Oevnthire sp.

Polvcentropus %p

Prrnapavche 9.

Trisenods=s app.

Total Individuals

filtarers

Predators

Gatherers

Shredders

Others

Taxa Rivhness

Shannon-Wiener

fvenness

8i1otic lﬂdt;

14719

1.00

0.00
0.00
0.00

ﬂTOO
0.00
0.00
£3.00
43:00
5.50
0.00

R.00
17.00
33.00

0.00
24.00
12.00
10.00

9.00

0.81
0.73
2.61

2.07

0.00
0.00
0.00
0:00

0:00
0.00
0:00
60.67
205.50
19.00
121?25
5.13
15:00
28.67
5l:75

7.33
8.28
12.33
13.00

oc o

D200

£3 €3 —

> —
PR 7Y

~ e —

oo

97k 1977
00 1.50
7%

00 0.%0
00 0.00
00 .
00 0.00
00 0.00
00 :
00 d.00
00 0 00
00 .
00 0.09
00 0.00
00 .
00 0.00

.00 132,50

RL] -

.75 215,28
25 34.80
50 -
28 121.28
50 22.28

.50 -
50 22,80
28 13,00
9 .
50 51.7%
28 1.50
50 -

2 6.00

.78 41.28
7% -

2 13.18
S0 12.50
18 -

1% 14.28
92 2.12
06 -

.07 2.02
76 0.82
7 .
80 0.77
96 2.37
60 -
A7 1.68
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45,78
20:50
11.50
15.00
1.92
Z:JB

2.650

0.00
0:00
0.00
0:00
0.00
0.00
183.00
359?!3
68.50
lﬂl:OO
9.00
IB?JJ
74.78
l05:67
0.00
J:JJ
29.78
13:00
12.2

15.33

0.00

129,70
152,75
25.75%
05:50
33.40
|8:00
20.50

%6.%0

B:\O
49.15
23:35
\1.00
16.00

1.76

2.18

0.79

1982

178
128
4.00

0.00
0.00
n.00

0.00
0 00
0.00

0.00
0.00
0.00

0.00
n.00
0.00

151,74
262.00
les.o00

40.50
142,00
230.67

38,78
28,28
18.67

61,50
78.50
93.00

0.00
0.00
0.00

0.00
0.00
0,00

0.00
0.00
0.00

0.00
0.00
0.00

313.50
6183.7%
460.78

124,00
483,78
278,50

15.00
47.2%
22.%0

107.00
132.00
132.7%

0.78
6.78
4.50

66.7%
18.00
22.50

18,28
18.7%
18.50

2.12
.84
1.97

n.78
0.63
0.69

1.89
L.52
L.70

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

67,28
434.00
183.67

20.28%
242.00
192.33

6.7%
19 00
17.00

12.50
140,50
128.67

0.00
1.00
2.67

1.7%
31.80
43.00

11.50
18.00
20.00

2.0
2.08%
2.186

0.00
0 00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

681.50
1763.28
1188.67

232.00
407.00
936.00

55,28
134.80
46,00

260.25
211.28
147.00

0.00
5.28
8.13

134.00
1008.28
§1.13

12.28
17.78
18.00

1.72
1.6l
1.86

0.69
0.46
0.53

2,56
1.98
1.47
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Appendix D,

Average number of insects collected
per trap per station on the
Savannah River, winter 1959-1985,

A'  and L) designate adult and
larva, respectively,
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Appendix D.
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Texs Year: 1999 1961 1962 1981 1964  ig9es 988 “-l—s.ﬁ;ulsna 1M (970 |91t (913
e T T e T T
sta, & 0.08 0.80 0.%0 0.00 0,00 0.80 0,00 0.00 0,00 0.00 0.34 o0 600
Reronve sp. (L) :::: : "?. 0.?0 °‘?° | 0'?0 0.?0 0..00 0'90 nlgo 0'90 0.?0 0.?0 0.!.10 0.?0
sta, § 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.00
Dimeutus app, 1 A) :::: " °n?' Oc?ﬂ 0.?0 ’ IL?O 0'?0 040.0 o.?o 0-?0 0.?0 0|?° o.go 0.?0 o,?o
st § 0.00 0,00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00
Dryepidae spp: te. | 000 0.00 0,08 0.00 0.0 @00 0.00 .00 000 000 00 000 000
Sta. & 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0..00 0.00 9.00 a.00 0.00 0.00
Oytiscidae app. (L) Sta. | 0.00 0.00 0.00 0.00 0.00 0,00 0,00 0.00 ¢.00 0.00 9.00 0,00 0.29
HAH 028 0.0 0.00 000 0.00 000 0.00 0.00 0.00 0.8 008 000 0.0
Dytiocidae spp. (A) fta, | 0.00 0.00 0.00 0,00 0,00 0.00 0.50 0.00 0.00 0,00 a,00 0.00 0,00
e o 0,28 0.50 0,00 0.06 .08 0.00 0,00 0,00 1.08 0.00 0.08 0.0 0.00
timidae spp. (L) sta. | 0,00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0,00 0.00 0.00 0.00
e e .00 0.00 0.28 0.00 0.08 0,00 0.00 .08 0.00 0.08 .00 0.0  0.00
timidae opp. (A) Sta, | 0.28 0.29 0.00 0.00 0,00 0.00 0.00 0.00 .00 0.00 0.00 0,00 0.00
- 0.78  1.08 1,35 0.0  0.08 0.08 0.00 - 0.60 0.86 1.00 e.78  0.00  0.00
Gyrinidae opp. (4A) Ste, | Q.00 0.00 0,00 0,00 0.00 2.50 a.00 0.00 ¢. 08 0.00 .60 0.00 0.00
H 0.0 0.00  0.08 0.08 0.00 3.00 1.75 0.00 .86 0.00 e.00 0.00  0.08
ayriaides app. (L) ste. | 9,00 0.0 0.0n 0,00 0.08 0.00 0.00 0,00 0.00 $.60 6.46 0.00  0.00
HH 0.00  0.08 0.00 0,00 0.00 0.00 0.00 0.00 .00 .80 e.se 0.5 s.08
Ralislidee opp. sta, 1 0.00 0.00 0,00 0.00 0.06 0.00 0.00 9.08 0.00 0.08 .00 .00  0.00
ne. o .00 0.00 0.00 0.00 0.00 0.00 0.006 0.08 5.0 0.00 .60 000 0.0
Neledidas p. (L) ste. 1 0.00  0.08 000 0,08 0.00 500  €.08 Q.00 0.00 608 .00 0.00 0.0
- .00 0,00 0.00  0.00  0.00  0.60  0.00 0.00 .80 .08 0.8 . 5.00 0.8
Urdreshilidse opp. (41 Bta. | 900 000 008 008 400 000 000 000 000 000 wee a0 0.00
3ta. ¢ 900 008 0.00 000 0.00 0,00 000 0.00 0.00 060 .60 o.06 0.08

Nydrephiiidae opp. (L)  Sta, | 0,00 0.00 0,00 0.00 0.08 0.00 0,00 0,00 0.00 0. 00 0.00 6.00 e.e0
::: : 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 o:oo 0.00 0.00

Nachrenv-bus glabratus Sta, | 0,00 0.00 0.00 0.00 0.00 0.00 0.00 a.00 0.00 0,00 0.00 0,00 0.00
“' ::: : 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Stemeinia spp. Ste, | 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0,00 0,00 0.00 0.00 0.00 0.00
::: : 0.00 0.00 0.00 0.00 0.00 0. 00 a 00 0.00 o..go 0.00 0.00 0.00 6.00

Tropiaceraves glaber Sta. | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0,00 0.00
::.: : 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0. 00 0.00 0.00 o.00 0.00 0.00

Atseriy sp. ::: ; 0.00 0.00 o._ao 0.00 0.00 0.00 0.00 0.00 0.00 oloo 0.00 0.00 0.00
sta. o 0.00 0.00 0.00 0.00 o0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Chirsnceinee opp. : 2,28 0.00 0.00 o:u 1.67 l.00 2.00 0.00 0.28 0.00 0.33 0.00 14,28
] .00 v.00 0.08 0.28 0.00 o..oo 1,10 0.00 1,50 0.00 o:u 5,50 17.67

Kphydridae oy, : 8. 00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.00 0.00
(] "0 0.00 0.00 o:oo 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.00

Newwredrosmia sp. : 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00
. o..n n.‘u o:u o..uo o.-oo 0.00 O:OI o:oo o:oo o:oo o:oo a.t;o 0~;°

Nusseides (L) ::: : °l“ o;oo u:o\\ o._oo o:u o._oo n:ou o:oo o.-ou n:oe a:u O.QO 0‘90
Sta. ¢ 0.00 0.00 0.00 0.00 0.00 n.a0 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Ortheeladiises app, ::: ; l:rs t:n 2.28 0.%0 1.2 1.30 023 3.78 ’L" 1.00 u:n m.zu 18,90
Sta, & 1,79 0.%0 1.50 1.78 0.13 0.50 9,00 2.%0 0.80 2,00 2.28 9.00 6.00

Palpearyie spy. :::: : l:“ ‘l" o:u u:ao oioo o:oo o:oo a:co o:n °l" o:u o,?o o.go
Sta. ¢ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00

Jisoiian spp. ::: : 0.0 0.00 0.00 0.00 0.00 9.00 0.00 0.00 0.28 0.00  0.00 0.00  0.00
S, & 0. 00 0.18 [ %1 ] 0.00 0.00 0.00 21.%0 0,00 0,00 0.00 0,00 12.00 7.33
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LI
T
~0. "'

Year' 1972

Ancvranre variegatus (A} ¢.00
0,00

Aupnave op. (L) 0,00
0.00

Dinevtus app. (A} 0.00
9.00

Nrvampidan spp. 6400
0.60

Dytiscidae wpp, L 0.00
0,60

Oyl iscidde spp. (A} 0.00
7 %0

Elmidee app. (L) 0,00
0.00

Rlmidae app. (A) 0,00
0.00

Gyrinides spp. (4A) 0.00
0.00

dyrinitdee epp. (L) 0.00
0.60

Heliplidae opp, 0.00
' 0.00

Helodidae op, (L) .00
0.80

Nydrophilidae app, (A} 0.00
0.00

Nydrophi|iidee spp, (L) 0.00
0.00

?:'etrnnhn silebretus 0.00
0.00

Steneiniv opp. 0.00
0.00

frepiaternve glabder 0.00
0.00

dtherivy op. 0.00
0.00

Chirensminae app. 9.0
21.00

Ephydridee oy, 0.00
0.00

Heaoredresia op, 0.00
0.00

Wuscaides (L) 0.00
0.0

Ortheciadiinee spp. 1.00
3.28

Palpoayie app. 0.00
v.00

Jiswlium app, .00
3.30

1974 1974
0.00 0.00
0.00 ofoo
a.00 0.00
u,&o 0.60
0.00 n.00
0460 0.60
n.00 0.00
0.00  0.00
0.00 0,00
0,00 0.00
0.00 0.00
o‘ﬁo n.&u
0.00 0.00
0.60 0.60
0.00 0.00
o.ﬁo |.5o
0,00 0,00
0.&7 0‘60
0.00 0,00
.00 0.00
0,00 0.00
0.60 o.ﬁo
0.00 0.00
o.ao o,éo
0.00 0.00
0.60 0.60
0.00 0.00
o.éo n,do
0.00. 0.00
o:ou 0.00
0.00 0.00
o.ﬁo o.&o
0.00 0.00
0.00  0.00
0.00 0.00
0.00  0.00
2.11 1.%0
1,i3 :.60
0,00 0.00
0.00  0.00
0.00 0.00
o.éo o‘éo
0,00 0.00
0.00  0.00
60.32 8.00
5.00 2.6t
0.00 0.00
a.&o o‘éo
0.00 0,00
a.&a 0.60

0.00
0.(;0
0.00
0.00
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1978

0.00
O“67
0.00
0.00
0.00
0.(;0
0.00
0.60
0,00

.00

n.oo
0.00
0.00
0.(;0
6.00
0.00
0.00
0.00
0.00
0‘60
0.00
0.00
0.00
0.60
0.00
0.‘00
0.00
0.00
0.00
0.00
0.00
n.00
50 00
l‘i‘da
0.00
0.00
0.00
0.(;0
0.00
D.(-)O
11,00
10.;7
0.00
0.(;0
0.00
0.00

1979

0.00
0;50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.60
0.25
0.50
0.00
0‘60
Q.00
0.60
0.00
0.60
0.00
0.00
0.00
0.&0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.28
0.00
0 ag¢
0.00
0 60
44.00
|9.';5
0.00
0.00
0.5%0
0.60
0.00
0.23
30.28
1.2
0.00
0.00
0.00
.00

i E kD

1980

0.00
’):00
0.00
0.60
0.00
0.00
0.00
0.60
0.25%
0‘60
0,28
0.00
0.00
0.00
0.00
0.00
0.00
1,50
0,00
0.00
0.00
0.60
0.00
0.60
0.00
0.00
0,00
0.60
0.00
0:50
0.00
0.00
0.00
0.00
0.00
0.00
2A4.7%
6.00
0.00
0.00
0.00
0.60
0.00
0.&0
46,28
10,80
0.00
0.00
0.00
1.%0

l9at

L, 00
2.‘25
0.00
0.60
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.30
0.00
0.28
.40
0.55
0,00
0‘;0
0.900
0.60
0.00
0.00
0,00
0.80
0.00
0.';5
0.00
a.00
0.00
0.‘00
0.00
0.00
0.00
DAUVD
0.00
0.60
279.00
19.60
0.00
0.00
2,50
0.00
0.00
0.00
212,00
lz.';ﬂ
0.00
0. 00
0.00
0.00

1982

0.28
1.00
0.00

0.00
0.00
¢.00

0.00
0.00
0.00

0,00
0.00
0.00

0,00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
1.28
Q.00

0.00
'0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0,00

e.00
0.80
0.80

6. 00
0.30
0.%0

0,00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

22,28
68,28
l9. 28

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

7.28
22,80
9.78

0.00
0.00
0.00

0.00
13.78
1.80

0.00
0.00
0.00

0,25
0.25
0.00

0.00
l.1%
a.00

Q.00
l.00
L.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
¢.00

0.00
0.00
0.00

0.00
0,28
0.00

0.00
0,78
0,00

0.00
0.00
0.00

0.00
0.00
0.00

Q.00
0.00
a.a0

0.00
0.00
0.00

19.00
18.00
13.50

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

8.28
19.78
11.50

0.00
0.00
0.00

0.78
6.50
J.00

0.00

1.00
0.00
0.00

0.00
0.00
0.00

¢.00
0.00
0.00

G.00
g.00
9.00

0.00
0.00
0,28

0.00
0,50
1.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
¢.00
e.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0 00
0.00

97 .40
11.%0
50.00

0.00
0.00
0.00

0.00
g.00
g.00

0.00
0.00
0.00

19,80
18,00
19.28

0.00
0.00
0.00

4.00
9.00
11.50

0.00

0.00
0.00
a.00

a.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0,00

0.00
0.00
0.00

0.00
0,00
0.00

0.00
Q.00
Q.00

0.00
0,00
g.00

0.00
0,00
9,00

0.00
0.78
0.00

0,00
¢.00
0.5%50

Q.00
0.%0
0.00

0.00
0.28%
0.00

0 00
0.00
0.00

0.00
0.00
0 00

80.7%
108.00
Ile. 00

¢.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

14,00
64,29
34.00

0.00
0.00
0.00

1.78
t1o7s
$.80




Appendix D.
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Tana Year: 1939 1961 1962 1963 1964 1988 1968 1967 1900 1988 1970 1971 1973
rebeava sp. ::: ; 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o‘!;-
sta. 8 0.00 0,00 0.00 0,00 0.00 0.00 0.00 0.00 0.%0 .00 0.00 0.00 0.00

Tanypedinse opp. :::. g 0.00 o:n 0.00 ozso 0.00 0.00 0.2 0.00 0.0 0.00 0.00 0.28 2.78
tta. § 0.00 9.00 0,00 0.80 0.33 0.00 0.2% 0.00 0,00 0.00 0.00 0.00 10,00

Fipule sop. ::: g 0.00 o._u 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.28
sta, 0 0,00 0.00 0.00 0,00 0,00 0.00 0.00 .00 0.00 0.00 0.0 0.00 0,00

Vastidae opp. ::: g 0.00 2.00 9.80 o:n 3.00 4.00 0.00 0.00 0.18 0.00 0.00 0.90 0.28
fte, o 2,00 4,00 10,00 9.78 3.67  20.%0 7.0 4.90 1.0 1.00 2.00 1.50 1,00

Caenis wp. ste. | 0.00 0.00 0,00 0.00 0,00 0.00 0.00 0.00 0.00 0 d0 0,00 0.00 0.00
::: : 0.00 0.00 0.00 0,00 0.0 0.00 0.00 v.00 0.00 0.00 2,00 0.00 0.00

rallibaetia up. ste. | 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
::: : 0.00 0.00 0.00 0.00  0.00 0.00 0,00 0,00 0,00 0.00 0.00 0.00 0.00

phowerelia spp. ::: : 0.00 0.00 0.00 ~0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00
Ste, 8 0.00 0.00 0.00 0.00 0.00 0.90 0.00 0.00 0.00 0.00 0.00 0.00 0,00

Joptagesia spp. ::: : 0.00 ".80 11.18 .28 .3 18.28 0.00 0.80 0.5 2.00 o.87 0.00 0.00
fte, § 0.28 18,28 39,78 13,78 15,13 6,00 5,90 5.%0 1.00 1l.00 4“1 .00 0.00

lasarchis spp. ::: ; 0.00° 0,00 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 °.00 0.00 0.00
Sta, 8 0.00 0.00 0.00 1,80 1.00 1,00 0.50 14,00 0.08 0.00 1.80 13,00 1,87

Laptophlobin vpy. [TY T 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 v.00
::: : 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.90 0.00

Paraleptopbiobis opp. sta, | 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.¢0 0.00 0.00 9.00 t.00
::: : 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 n.00 000 0.0 "0

Stencsese npp. sta, | 0.00 428 2.90 0.28 40 1.28 0.00 0.80 0.00. 0.00 0,00 0.ue 018
::: : 1.08 o 19.00  11.28 1.0 180 2.8 500 1.00 .0 5.00 .89 le.67

Prisorythedes spp. sta. | 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0,00 () 0.00 0.0 0.00 0.28
::: : 0.00 0.08 0.00 0.28 0.0 0.0 9.00 0.00 0.08 .00 “e "0 1.00

Seicatenn Flwnisee Sta, |} 0,00 0.00 0.00 9.00 0.00 0.00 0.00 0,00 oy 0.00 6,00 6. 00 0.0
:::: o:oo o:oo o:uo o:ao o:oo o:oo o:oe o:oo u?u o.-n 0.00 0-.00 O:M

Pelecoris remerstua fia, | 0.00 0.0 . 0.00 0.00 0.00 n.00 0.00 0.00 0.00 0.08 0.00 0.00 e.0f
::: : ojoo a:“ o:oo ;.u o:oo 0.00 o?oo o..no 0.00 c:oo o:n 07" 0:00

Trichecorina calve sta, | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.18 0.00
::: : 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Chauifodes sp. Sta, | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
::: : 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Corvdelus cersstus Sta, | 0.00 0.00 ¢.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
e'% o000 o000 000 .00 000 000 000 000 0.00 0.00 0.00 0.00 0.00

Nigresis sp. Sta, | 0,00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 °;°° 0.00
::: : 0.00 0.00 o.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Climaeia sy, sta, ) 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.23
' ::: : 0.00 0.00 o.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aeshnidas spp. ate, | 0.00 0.00 0,00 0.00 0,00 0.00 0.00 0,00 0.00 0,00 0,00 0.00 °v_"
::: : l:u o:oo n?oo ;.oo ojoo o?oo o:oo ojon o:u o..u o'.,u 0.60 0,00

4rgie app. sta, | 0,00 0,00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0‘." .23
::: 2 o:u o:“ o:u ;‘u o:oe o:oo o:oo o?oo o:oo o.'oo e:“ 0.00 2.00

Saperia up. fta, | 0,00 0,00 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 a.00
et oo o060 000 0.0 008 000 008 000 0.0 000 0.00 0.00° 0.00

Calopteryn sop. st | 0.00 0.00 0.08 0,00 0.00 0.00 0.00 0.00 o.08 0.00 o.00 0.00 0.00
. ::: : .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,08  0.00 0.00 0.00
Coanagrissidee opp. fta. ) 0,00 0,00 0.00 0.00 0.00 0.00 0.80 0,00 0.00 0.00 0:" 0.28 0:"
:::' : 050 0.00 0.00 2.00 0.00 0.00 0.00 000 0.0 0.00 0.0 0.80 1.7

Jegesivs brevistylos [TY | .00 0.00 0.00 0,06 0.00 0,00 0.00 0.08 000 0.00 .00 0.00 0.00
::: : 9.00  0.00 0,00 0.00 0.00 0,00 0,00 0,00 0.00 .00 0,00 0.00  0.00
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ppendix D. e e—m—a—mmm—mmnmm s

.......-“w s lere 978 1976 1977 (978 1979 {ss0  ismi  isep 1903 1904 (ogs
\ (11} ‘;___-__u______.......................................................-«----«u---.--«----.-.,........................
0.00 0.00 0.00 0.00 1,00 0.00 0.00 0.00 0.00 0.00 .00 0,00

0.0 9.06 0,00 o0.00 .29
9.6 000 0,00 0,00 0,00 000 000 0,00 0.00 0,08 0.00 0.00 g 09

. 80 100 433 €00 178 0,00 11,00 180 1.78 g.00 4.8
1o L33 0 - - - . - - 800 428 618 3138
.00 1,00 0.687 1,67 4.00 4. 67 2,78 0.28 1.00 S.50 .28 9,79 23,30

cnsasnenanawss

snnaeme
PP Y T YR L E R A

Fabosove op:

Teaypodinne 900

0,00 0.00 0,00 0.00 0,00 0.00 9.00 0.00 0,00 0. 00 0.00 o0.00 0,00
- M - - - - - - - 0.00 0.00 0,00 0.00
9.00 0.00 0,00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 .00 0,00 0,00

. .00 3,00 10,22 1,40 5,50 7.78 1,80 34,80 14,00 (#.,50 19,28
baetidae spp. 1.00 0.3 U] 9 9 - 40.76 18,00 79 18,80

h;\' 1.;0 7.00 1.3 10.;0 .67 10,78 17.90 {0,080 10.78 12,00 22.18 1i{,40

0.00 0.00 e.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
- - - - - - - - - 0.00 0,00 0,00 1,29
0.00 0.00 0.00 0,00 0.00 0.33 0.00 6.00 0,00 0.00 0.00 0.7 0,50

. 0.00 0.00 0.00 0,00 0.00 0.00 9.00 0,00 0.09 qe.00 0.00 0.00
Calliveotin oy, 0 EO M M 9 o 0 0 M o H 9,08 a.08 908
0,08 0.00 0.00 0.08 0.00 0.00 0.00 .00 0. 00 0.00 0.00 .08 0.00

Fipuie opp.

Casaie op.

0.08 0,00 0.60 0,00 0.00 2.09 0.00 4.80 4.5 1,00 0,718

sphowsrelis spp. "0 M 0 2 - - . - . 11.80  4.79 1s.00

0,98 0,08 4,23 38,60 21,50 45.33 44.50 10,00 0.78 24,80 6.80 19,00

— e L S T S TR

3.7 8,600 L.00 0.87 428 2,33 8,50 670 600 & 3.00 1,18 7.8

' 00  0.00 0,00 0,00 0.00 0.00 9,00 0.0 .06 0.00 0.00 .08

lesopeiin svp. 000 0.0 ° ° . - . ' ST aee 000 0,50 o.08

7.0 3,87 0.00 0,00 0.28 0.00 160 0,00 - 000 ‘s.38 L850 0.2 1.3

. 0,00 0,00 008 008 000 0,06 0,00 0.00 0.06 0,00 0.00 8.08

bovtopaiobio sve. o.00 . . - . - - - ST e 000 o0.08  6.00

008 0.00 0,00 0.00 000 0,00 T80 0.00 0,00 0.08 0.50 0.78 0.80

10 opp. 0  0.00 0,00 0.00 0,00 0,00 0,00 0.¢0 0.00 0,00 0.00 0.00 .08

Pereioptopbisbie epp b - - - ‘. - . - - 000 .00 0.00 0.00

0.00 0,00 0,00 0,00 0,08 0.00 0.3 0,00 0.00 0,00 0.00 0.00 0.80

. . 67 0,00 3.00 0,67 0,00 9,80 070 6,80 6.20  4.218 14.00 10,00

Steocacse ove Lie 1.8 . ' ! b - . < 3080 3200 10.00 19.78

.00 185,67  0.09 30.33 7,78 13,33 19.00 18.28 37,30 34.30 13.28 30.80 16,00

Pricerythodes opp. 0,00 0,00 0.9  6.00 0.87 0.00 1.00 0.00 0.0 ;a ::: ::: |=::

- - - - - - - - - . 0 ‘ .

000 0,06 0,30 0,00 000 0.00 1.7 0.38 0,00 0B g 00 (.50 3.00

e Selestone tiumisse .06 2,00 0,00 0.00 0,00 0,00 0,80 000 0,00 9,00 0.00 0.00 0.00

‘ - pfia - - - - . - - - - we0  0.00 0.00 0.0

. b .00 0,00 0.00 0.33 0,00 0.08 .00 0.00 000 g.00 0.86 O 0.0

P peleesis reserstve 0,00 .08 000 0,00 000 0,00 0.00 0.08 0.00 0.0 0.60 0.00 .00

o - - - - - - - - - 068  0.50 0.80 0.20

Foaly 000 0,00 0,00 0,00 0.00 0,00 0.28 0,00 026 0,08 0.60 $.80 0.0

% prieheserina eaive 0.00  0.00 0.00 4,00 000 0.00 0.00 000 066 0.08 0.00 .08 0.08

. - . - - - - - - - 0,00 0.00 0.00 0.00

0.00 0.00 0.00 0,70 0,00 0.60 0.00 0,00 000 0.08 0.00 0.08 0.00
PYs

Chonliedon op. 0.00 0.00 0.00 0.00 n.00 0.00 0,00 0.00 0,00 0.00 0.00 o0.00 0.00

. . . . - . . - - - 0.2  0.28 0.06 0.00

600 o000 0,00 0.00 0.00 0.00 0.28 000 0,00 0.00 0,00 000 0. 00

Corydeiva coravtue 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0,00 0.00 0.00

— . - . - - - - - - 0,00 0.7% 0.00 o0.¢a

. °.00 0,00 0.00 0,00 000 0.00 0.00 000 0.00 0.00 0,50 000 0 00
. o

0.00 0.00 0.00 0.00 0:00 0.00 0.00 0.00 0.00 0,00 0.00 0.00

€liseeis p. ¢.00 000 000 .00 0.00 0,00 0.00 0.00 6.00 0,00 0.00 0.00

A S0 Migrease ey 0.00 0,00 0.00 0,00 0.00 0.00 0,00 0.00 0.00 0.00 0,00 0.00
.

. [ - - - - - - - - 0,00 0,00 0.00
F o : o8¢ 0.00 0,00 0.00 0.00 0,00 0.00 000 0,00 0.00 0.00 0.00
o
Acshaides op9. .00 0.00 0.00 0.00 0,00 0,00 0.00 0,00  G,3% 0.00 0,00 0,00
ve . . : : . - - - - 0.0  0.00 0.00
v 006 0.08 0,00 0.00 0.00 0,08 0.00 000 0,00 .00 0,00 0.00
. " arete epe. 9.00 000 0,06 0,00 000 0,00 000 0,00 0.00 .00 0,00 0.00 0.78
) . " - : . . - .- - .00 1,80 0.06 3.00
0.28 0.33 0,00 0.00 0.23 1,33 0.00 0,00 0.50 .80 0.80 0.50 408
re
, Sovoria 0. 006 o000 000 000 0,00 0.00 0.00 000 0,00 0.90 g, 00 0.60 .00
. - . < . . . - - - .00 0,09 0.68 0.0
0.00 0,00 000 0.00 0,00 0.0 0.00 0,00 0,00 0.00 g¢.35 0.28 0. .80
Coloptoryn opy. 0. 00 9.00 9.00 0.00 0,00 9.00 0.00 0.00 0.09 0,00 9,00 0.00 .00
- - - - - - - - - - 000 g0 6,00 0.00
g .00 000 008 0,00 0.00 0.08 0,08 000 000 0.00 g.g9 0.00 0. 00
Gosacgrionides apy. 0. 00 0.00 2.00 0.00 0.33 0,00 0.18 0.66 1.80 .00 .00 ¢, 00 1,80
N - . . : . . - - - €30 900 078 12,50
' 0.8 0.0 1.00 0.00 0,28 0,08 O0.78 0,00 3,00 6.060 ge.c0 .00 1. .00
Sageeise breviiepive .00 0.00 0.00 6.00 0.00 0.00 2. 00 0,00 .00 :-:: 0,00 0,00 0. 00
. : : . : . - - . ' 0.0 o0.00 0.08
.66 008 0,035 o000 0,00 0,00 000 6,08 0,00 000 00 0.08 o0.08

__—r
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Appendix D.

semrremeeses 0 Ypar 1049 1981 161 ELE 19h4 ELL 1964 1987 1964 1949 latn 1911 1972

ae -
R R R LT R P R R R P R

Tava TV O T B PP
mmmess :‘, \ noan 0 00 0.00 u. 00 n oan aan non 0 00 0 00 0.00 0.00 0 00 0.00
Aalaerine vp. qin ¢ . . . . . . : - B . .
sta. 0.00 0.00 060 0.00 0.00 0.00 oo 0.00 0.00 0.00 0 00 0.00 0.00
tibsliulidae spp. :::: ; 0-'00 o..oo o‘oo 0.00 nAuo n‘nn 0 00 0;00 0.00 o:oo oloo o:oo 0.‘00
eta. 8 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.2% 0.00
Neuroatu op. st | 0.00 000 000 0.00 0.00  0.00" 000 0.0 0.0 0,00 0.00  0.00 0.00
sta. 8 0.00 6.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0,00 0.00
Yuurnrardul in seleata ::: ; 0.'00 0100 0.00 o;uo 0;00 o;oo 0.‘00 o-no 0..00 0..00 0.-00 0;00 O;Uo
fte. 8 0.1 0.2% 0.00 0.00 0 00 0. no 0.00 0.00 0.00 0.00 0.00 0.00 0.00
odunata spp. (1 ::: ; 0.00 | 0.00 o;no 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ste, 6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
{cranedria op. Sta. | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00
:::: : 0:25 0:00 D:OO O..CID 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0.‘00 0?00
Allovepsia ap. :::. sl 0.‘00 0:00 0.-00 0¢'00 0..00 0“00 0..00 0:00 0:00 0.‘00 0..00 0.-00 0:00
Sta. 8 0.00 0.00 6.00 0.00 0.00 0.00 0.00 6,00 0.00 0,00 0.00 0.00 0.00
lyngenniders sp. Ste, | 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0,00 0.090 0.00 0.00
(1 fooaenue) :::' : 0-.00 n:oo 0:00 n..oo 0:00 0“00 0,‘00 0:00 0:00 0:00 0:00 0700 0?00
laoperia sp. :::, ; 01.00 .o.-oo 0100 0’.00 0-.00 0:00 0.‘00 0:00 0:00 0..00 0.-00 0..00 0:00
Sta, 6 0.00 1.2% 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nemoura sp. sta. | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
:::‘ : 0?00 0.-00 0:00 0..00 0:00 0?00 0.‘00 0?00 0:00 0:00 0:00 0:00 0:00
Paragneting op. ::: ; 0:00 0:00 0.00 0‘.00 0:00 0.00 0..00 0..00 0.‘00 0:00 0:0. 0-'00 0:00
! !tl: [} 0,00 0.00 0.00 0.%0 0.2 2.00 0.80 0.50 0.00 0.00 0.29 0.00 9.00
Perierste placide Sta. | 0.00 0.00 0.00 0.00 0.00 0.0n0 0.00 n.00 0.00 0.00 0.00 0.00 0,00
:::: : 0:00 0:00 0:00 0..00 0:00 D:Dﬂ 0:00 0:00 0:00 0:00 0:2! UTOO 0:00
Perlidae opp, ste, | 0.00 0.00 ¢, 00 0.00 0.00 0.00 0.00 0.09 0.00 0.00 0.00 0:00 0.00
:::: : G:UO 0:00 0?00 0-'00 0:00 0:00 o.'oo 0:00 0.00 0:00 0.-0. 0.00 0.00
Prorsareye oy, Sta. | 0.00 0.00 008 0,00 0,08 0.00 0,00 000 0,00 0.00 0.00 6,00 9,08
te. : 0,00 0.0 . 0.00 0.0 0.0 0.08 0.0¢ 000 0.00 0.00 0,00 0.00 0.08
Pecaieteryn ey, ::: : o.00 v.08  0.00 9.0 0.7 008 000 000 020 1.0 0,33 0.00 .26
fta, § 3,78 0.00 0.8 0.78 1.00 1.80 1,80 4,00 13,00 100,00 14,80 3.00 7.9
Srdatophyian np. e, | 0.00 0.00 0,00 0.00 9.00 0,00 0,00 0,00 0.00 0.00' 0.00 0.00 0.00
(2 4atomepbyion) ite, 8 - - - - - - - - - M . “ -
Sta. ¢ 0.00 0.00 0,00 0,00 0.00 0,00 0.00 0,00 0.00 0.00 0.00 0.00 0.00
Corscies app. fta, | 0.00 0.06 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0,00 0.00
:::: : 0:00 0:00 0?00 0:00 0:00 0:00 0:00 0:00 OTOO 0?00 0:00 04‘00 0:00
Chousatepayche ooy, fta, | 0.00 2,96 1.28 0.78 1.0 3,00 0.00 0.00 0.00 0.00 0.87 0.00 0.78
::: : 0.28 z:u . 0.00 .. 00 0.80 1,00 9.00 1,50 7.00 2.00 §.00 40,33
Chimarra spp. sta. | 0.00 0.80 0.80 0.80 0,33 1.00 0,00 0.00 0.00 0.00 0.00 0.28 0.08
:::: : ld:?l l:l. I:.. 1:8' ‘?:00 3:00 ‘:II 4:00 l:lo 1:00 O:TI zx:no llI:O.
dydrepaguho spp. sta. | 8. 00 .7 .78 1.28 19,33 6.80 0,40 7.80 2.28 8.00 1.33 3,18 1,18
: l:l. I:Dl O?Il 0:!0 "?33 1:00 0:“ 1:00 0700 0:" 0:00 1:!0 ljl.
Bydropeaychidae app. 1 0.00 0. 00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
: .:.I 0:.. 0:0. O:OI 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0..00 0:0.

Aydeoptila oy, sta. | 0.00 0,00 0.00 0,00 0.00 0,28 0,00 0,00 0.00 0.00 0.00 0.00 0,28
::: = 0.00 o:u 0,80 0.28 9.00 0.80 0.80 1?00 o:eu o:noh 0.28 0.00 0.93
Lepideatome op. sta, | 0.00 0,00 0,00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
:::: : 0:00 o:u o?oo o:oo o?oo o:" o:oo o:oo o?no o:no o:oo o:oe 0:00
Linasephilidae opp. sta, | 0.00 0.00 0.00 0.00 0.00 0.00 0.90 0.00 0.00 0,00 0,00 0,00 0.00
::: : 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . 0,00 0.00 n?ol 0.00
Neeresems app. sta. e.‘u 0.00 0,00 0.00 0,00 9.00 0.00 0.00 0.00 0,00 0,00 0.00 0'_00

Rostopeyete apy. sta. 0.00 0.00 0,00 0.00 0.00 0,00 0,00 0.00 0,00 0,00 0.00 0.8 0,80

1
s - - - - - -
sta. 0 0.00 .00 0.8 0.00 1. 0.00 0.00 0,00 0,00 6.00 0,00 0.0 4,00
:
[} .00 0,00 0,606 .78 0.00 .00 0,00 l.00 1,00 0.00 O:ll .80 11,07
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2T Yesr: 1873 1974 1974 1976 1977 igre 1979 1980 {9l  le@3  14A3 (404 (9na

l S Appendix D.

T 1-tane et a0t 0 o 00 S S ek e
R ol b4 L LU Fp R LR R

- O 0,00 0.00 0.00 0.60 0.00 0.00 0,00 0,00 0,00 0.00 0.00

g fAntneries 1 0.0 o‘ow . - . . . . . 090 0,00 0.00 0.00

8 0,00 0,00 0,00 0.00 0.00 0.00 0,00 0,06 0,00 0.0 0,00 0,00 0.00

u..‘\'.. -

Ll ‘ . , , . . 0.00 0,00 0.0
o gqbibellulidue epp. .08 004 000 000 0,00 000 000 900 000 890 000 0.00 0,00
- 0,00 0.086 0.00 0,00 000 000 000 9,00 0,00 0,00 0,00 000 0,00
, 0.0 00 0,00 ,00 0.00 0,00 0.00
o, 00 o:oo 0.00 0,00 00 0 ' 0,00 0,00 3‘=° N R
y .08 @00 0,00 0,00 0,00 0.00 0,006 0,00 0,00 0,00 000 0.00 .00
' erdulie solests .00 0.00 0.80 000 0,33 000 0,00 0,080 0,80 0,00 0.2% 0.00 0,00
) - « « - - - o - - 0,06 0.00 0,00 0.18
0.00 0,00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
3 8
LY . 0.00 0.00 0.00 0.00 0,00 0.00 0.00 . (] 0.00 0.00 0,00 0.00
o g odonata eop. (1) . : ) : . ! . .00 0.0 .08 0.0 .75 0.00
0.00 0,00 0.00 0.00 0.00 0,00 0,00 0.00 0.00 0,00 0,00 o0.28 000
000 000 0,00 000 000 000 000 0,06 0,08 0,00 000 0,00 0,00
. . . . . . p . . 0.00 V.28 1,00 0,00
0,08 000 0,06 008 000 000 000 os.0e 0,00 0,00 000 000 0,00
0,00 o000 6,00 008 0,00 0,00 0,00 6,00 6,00 0. 08¢ 0.00 0.08 0,00
L . ) “ . . . . N 0.00 0,08 0.00
0,00 0,00 0,00 0,060 0,00 000 000 000 0.00 0,00 0,00 0.00
0,00 0,00 0,00 0,00 0,00 000 000 0.00 0,00 0,006 0,00 0,00
. . y . . - . . . 0.2 0.00 0.00
0.0 0,00 0,00 0,08 000 0,00 0,00 0,00 0,00 0,00 0.00 0.00
000 0,00 0,00 090 0,00 000 000 0,00 0,00 0.00 0.08 0.8
. N . . . . . . M 0.00 0,00 2,00
000 000 0,00 0,00 0,00 008 000 . 0.00 0,00 0,00 9,00 0.5
0.00 000 0,08 9.00 0,00 0,00 000 000 0,00 0.00 0.00 0,00
600 0,00 0,00 0.00 0,00 0,00 0,00 0,08 0,00
0,00 0,00 0,00 6,08 0,00 000 0,00 .00 0,00
.00 008 0.00 o000 0,00 0.33 1,00 0,90 0,00

0.00 0,06 0,00
~ Poviesta plecide 6,00 0.00 0.00 0.00 0,00 0.80 0.00 0.20 .

. ‘w 3 ,'

o . {rf"' <ol
,'~ﬁ¢ by -
Wi e

0.00 0.08 .0.00
9,00 0,00 0.00
0.00 0.20 0.00
0,00 0.0 0.00

.00 6,00 0,00

- - - - - D - - e 0.00 0,28 0,00

o 0.5 2,33 0.00 1.33 0.00 0.00 1.00 .00 .60 1.78 9.00 0,06 9.00

~ Povlides opp. .00 0.00 0.0 0.0 000 .0 .0 0.00 0. 00 600 .08 0.00 0.00

- - - - - - - - - - . 00 .00 09.00 0,00

0.00 .00 0.00 0.0 0.78 0.90 000 0. 00 o0 0. 00 0.00 0,00 0,00

(Y 9, 000 .00 0.60 .00 0“0 .00 e, 00 .06 0,00 0,00 0.0

M . - - - - - - - .00 0,00 0. 00 0.5

0.0 6. 00 .00 e.00 0.00 00 [ 1 ] .80 .00 0.9 0.8 .78 0.00

1.80 033 .0 .00 0.0 .00 .28 .00 3.00 .60 0,00 0,00 020

- - - - - - - - - .60 s.00 o.88 1.8

15,30 40,00 23,33 06.87 4.6 3.38 3.00 30.38 .30 8.38 12,28 0,78 0,00

0. 00 0. 00 .08 .00 0,00 0. 00 .00 0,00 0,00 0. 00 6,00 0,00 0.0

7T (s sotanephplen) - - - - - - - - - 0.00 0,00 0.00 0.00

;"”,:: 0. 00 .9 .00 .00 0,00 0. 00 (1 ] .38 . 0. 00 €00 0,00 0. 00
v

~goreeios epy. ' 8. 00 0,00 .08 .0 0.00 .00 .00 0. 00 .00 0,00 0,00 0,00 000

“ - - - - - - - - 0,00 o0 0,00 OO0

e 30 068 000 000 0.0 008 5.6 060 0,08 0.68 006 0.6 0.00

Cbaesnicpeyehe app. 0,00 1.00 1,08 1.0 1.13 6. 80 23.30 .78 123,00 9,00 4,60 7,60 190,78

Q1 fthe - - - - - - - - - 19.00 04.40 4600 .00

oo A;&‘%‘" .00 1.08 9. 00 4.00 tr. 7 .87 18,79 12,39 18,80 4,78 16,00 7,80 3l.00

- sdieerra eve. ' 0,00 0,00 0,00 100 0.0 0,08 038  0.00 808 9,00 318 Lse &
=% . . . : : : : : 7 33,80 se.08 16,86 8,78
6.80 1.00 2.00 9.39 33.88 0,00 T1.00 7.00 4. 00 7.00 17,800 13,00 126,00
e

Spdrepayebe ove. .00 1,39 .00 o.00 1,33 6.0 19,28 1.16 0.00 0. 00 1.006 0,00 0,00

) : . . . : : . . : 200 2.0 0.00 .78

~. 1.38 .00 1,00 3.0V 0.00 0. 008 6.00 [ 28]} 0. 00 .88 0,809 V.38 0.00

Gydrepsryehiden 09, 0.0 [ ] .. 00 0,00 0.08 e. 00 0,00 .00 0. 00 .06 3,60 36,00 0.0

- - - - - - - - - 30.00 11,00 00 00

[N} 9.00 0.0 (N ] 0,00 .00 (1, ] [N} .00 .00 14,00 (0,80 0,00

Spdreptile oy, 0.0 (] .0 (2% ] 1.00 .00 .80 0.00 8.80 0.0 .00 0.0 0.0

. : : : : ; . . Tl aes e Ls

6. 680 .23 [ ] [ ) e.28 .28 0. 80 0.0 1.00 .. 1.00 0,00 1,80

sepidontane w0, 0. 00 e.00 .00 .00 .00 0.00 .00 0,00 .00 .00 0,00 0,08 000

- - - .. - - - - - .00 1,28 0,08 &0

.00 .00 .00 “n 0. 00 0.00 0,08 .. 0.00 0.00 0,08 0.00 000

Sinscphilidas ope. .00 .00 0. 00 0. 00 e.00 .04 0,00 0. 00 0,00 0. 00 0,00 .00 .00

- - - - - - - - - 0.00 0,00 0.0 000

..00 .00 .00 9,00 .00 0. 00 .00 .00 .00 06,00 o0.00 0.0 0.0

Asaresens 099. 0,00 .00 .00 .00 .00 .00 (N .00 .00 .00 .00 0“8 40

‘ - - - - - - - - - 0.0 0. 00 0. 00 (]

(N ] 0.00 .00 .00 .88 0.00 0.08 .00 .0 000 0,00 0.0 0,00

Nostepoyobe 000. (] o.67 0. 00 0.80 .00 .00 0,88 0,00 .00 .00 o078 o) 07

- - - - - - - - - .00 8. 08 0.7 1,00

.16 4“5 .33 as.ev .78 r.e7 t.7 .38 .00 2.00 13.80 3.28 13,00

117

Tl lee sy



Appendix D. r/

casnvmen eedamnnnan __-._,‘.,,_.__,,...........-------a----n--...--A-u.-..n«----u--.u0----.----.1--.‘..-.--..u-;u---—---m—----.--«---n-—uu-...
- ana - - ewun

Tane yeer: 1949 1961 l982 1962 1984 11 1948 1947 1948 1989 1970 1974 lerq
Tt SRatLLCELeItEEES

Veureciipeis son: :t:: ; 1;15 o._no 0.7 o.‘rs 0.00 t.‘n .00 o;n 0.23 o;oo o'_:: 0.2 2.1
Stac & 0,00 0.00 0,00 0,28 0,00 1.06 7. 40 1,00 1.90 .00 2,28 10,00 23.00

Onretin up. ::.,: ; 0.0 o._oo o;oo 0.00 9.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30
Sta, O 0.00 0.00 0,28 0.00 .39 0.00 0.00 0,00 0.00 0.00 0.18 0.00 4,87

OANelAIre o :::: ; 0,00 o._u 0,00 o;oo 0,00 oioo o:oo 0.00 0,00 0.00 0.00 0.00 0.00
Sta, & 0,00 0.00 0,00 0,00 0.00 6.00 0.00 0.00 0,00 0,00 0,00 0.00 0,00

Falvcentropes oy, :::: ; 0.00 u;oo o;oo o._oo 0.00 0.00 0.00 0.0 9,00 a 00 .00 0.00  0.00
sta, ¢ 0.00 0.00 0,00 0,00 0,00 0.00 0.00 0.00 0,00 aes 4,00 c.00 0.00

Prcnapavche v, :::: ; 0.00 o;uo n;oo 0.00 o.-oo 9.00 0.00 0,00 0.00 o.00 0.00 0.00  0.00
sta, & 0,00 0.006 0,00 0,00 0.00 0,00 0.00 0.00 0,00 0.00 0. 00 0.00 0,00

rtaonedes spp. :::: ; o:u 0,00 0.00 0,00 o.00 0,00 0,00 'o._co 0.00 0.0 0.00 0.00 0.0
ste, & 0,00 0,00 0.00 0,00 000 0,00 0.00 0.00 0.00 0.00 000 0,00 0,33

totol (ndivideals :::: ; .00 128,78 31,80 0.50 40,07 3600 13,28 13.00 ’.18 s.00 22,00 18,18 e1.28
Ste, 8 48,25 40,78 91,13 44,00 98,67 42,50 88,850 88,50 37,86 216,00 87,28 108.0¢ 2J29.87

Titturere :::: g 28.00 8,78 s._u ‘.80 23.00 4._!10 0,30 7.80 2.00 8,00 1,00 .90 1.0
Sta, & 23,80 .90 10,00 3.90 6407 $,90 27.50- 28.00 8,00 .00 4,38 88,00 187,33

Predaters :::: g 0.0 0.28 0.00 0.%0 0.00  2.89 L.28 0,00 000 0.0 0,00 0.80 4.8
Sta, ¢ 2.28 .00 0.29 1,00 1.00 8,00 2.90 0.80 2,00 000 078 0.80 19,33

detherere :::: ; 1,00 1978 28,28 2.78 1s.33 24.00 LD g;u .00 300 1900 128 3828
ta, @ 5.7 32,238 72,28 37,28 31,00 29.00 24,58 .00 .00 21,00 18,00 0.00 21,07

Shredders ste, | 0.0¢ 0.00 0.00 0.00 0,67 0.00 0,00 0.00 0.120 1.00 0.3 0.29 .10,
: He 4 s ooe  ars Lse 200 1.0 L8e  S.ee es loe s a078  1.08 se.:
othors :::: ; ‘.00 b.00 078 0,78 1.o7 3.00 3.00 o.18 0.80 0.00 o:n 0.1 l?;u
sta. 8 0,00 0.00 0,80 0,78 0,00 .80 9,00 4,00 9.00 .00 5.80 1.8 L0

Taxa Sichoess ::: : 400 .18 678 o..n .0 7.80 4._u 2.78 3.00 ‘.00 ‘.0 ::aé LI
sta, 6 0,00 0.0 0.00 0. 00 0,67 10,00 1i.00 11,00 5.0 0.0 0,00 12,660 0,33

Shannen-¥ieser I 0.7 i 88 1,39 1.39 1,90 1.87 1,14 0.81 0.77 1,18 o84 077 1.28
:::I : 1 l..u T wr 139 173 Lo 1.08 1es 0,08 L1 1.3 1.9

tvenness sta. | o.58 0,87 0.79 0.88 0.00 0.19 0.79 0.8 0.09 0,03 0.9 0.70 0.04
::: : 0,08 0.-11 0.7 0.71 0. 87 0.78 o.ul 0.07 0.70 0,30 019 o.s  om

Piatic leden sta. | 2.20 1,40 1.20 1.98 1,08 1,20 3,13 2,18 2,87 1,89 1,98 2,04 2.79
:::I : 1,38 e 118 1,23 1 114 2.20 2.00 1,18 1,08 153 L.es ViR
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Appendix D.

. PO L AL L L LR EE L L LD L P I
P LR LR L SHeee ewy
(besaswas e

o Veser 1972 1976 1978 1976 (97T 1e7®  A9TS 980 ISEL  isE2  1983  ised  |egs

Taun - 0
B el bRkl Rl wue - ot o 4
P L L L T T ) cuvawa.

tis ivamanns

0.80 0,87 0,00 1.00 1,00 000 4,50  1.25 432,00 .75 0.7% .00 7,14
: . . - : - . - - 640 1,00 0,80 ¢ g9
1,00 1.00 .00 0,00 0.00 1,00 079 0,28 2,78 1.2 0.80 0.80 g 49

0,00 0,00 0,00 000 0,13 000 0,00 000 1.5 0.00 0.25 0.08 0,80 °
. . . . - - - . . 2,18 1,00 0,00 2. 90

0.7 o0.87 0,67 000 000 0.8 0,78 .28 1,00 0.80 .28 0.00 {. .40

0.00 0,00 0.00 0,00 0,00 000 000 0,00 0,00 0.00 0.60 0,00

- - 0.00 0.00 0,00
0.00 0,00 ©0.00 0,00 0,00 0,00 0,00 0,00 0,00 0.00 0.00 0,00

Nowreclipais o9

Orimlie 8P,

Oxvethire 00

0.00 0.00 0.00
0.00 0.28 0.00
0,00 0,00 0.00

0.00 0.00 ¢,00
g.00 0.00 0,00
0.00 0.00 0.00

Poipcontropus sp. 0.00 0,00 0,00 0,00 0,00 0.00 0,00 0.00 0,00

0,128 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 0.00
0,00 0.00 ¢.00 0,00 0.00 0,00 0.00 0.00 8,00

"

. . - - - M
0.00 0.00 0.33 0,00 0.00 0.08 L.00 0,00 1.28

Pyenepovehe 99,

0,00 0,00 0.00
0.00 0.00 0.28
9.00 0.00 0,00

rriooasdos 99, 0.00 0.00 a.00 0.00 n.00 a.08 e.00 0.00 0.00

[-X-X-1 L-x-X ] - X-X-1 (-X-X-3

- . - - - -
0,28 0,00 0.00 0.00 n.oo 0.7 0.60 0.28 0.00

23,00 70.00 20,00 33,00 14,687 91,850 148.30 94,00 T04.00 87.80 01.00 202,80 497.%0
. - . . - . - - - 339.80 285,00 1R4.850 629,80
107.%0 99,00 80,33 231,33 13e.38 117,33 262,28 147,28 180,26 114.78 176,00 173,78 409,40

2,00 2.1 1,00 18,80 3,87 23,00 42,73 13,90 133,00 13,00 13.00 81.50 209,00
- - . - . . - - - 108,28 131,00 73,80 (09.00
21,18 10.23 3,00 16,87 80,78 3.67 $8.78 21,50 20.00 20,28 52,50 103,80 (93,00

tota) lndividwals

rilverere

Predatere 2,00 13 r.00 1.00 8.33 .00 .18 0.78 17,00 2.00 10,79 .00 1.5
‘ M . - - 20.30 10.28 |0.00 32,28

18,18 8.00 .0 3.0 $.5%0 .00 7.9 3.00 14,29 8,78 6.78 13,80 13,00

[ ’

l' taiberere 9.80 63.23 14,00 2.80 (4.00 12,30 50,30 54.78 3237.50 43,00 30,78 74,00 191,00
i

'i

l .

- - - - - - - 123,80 03.50 47.74 (e4q.00
17,28 26,87 22,00 91,00 80.00 7E.67 112,78 72.28 €0.78 8Y.74 T.T8  92.50 W4.00

Shreddere 1.80 1.00 0.80 3.5 .07 0.00 .80 .00 3.00 0,00 0.78 0.90 t.00
- - - - - 14,78 13.28 1.2 9.00

37,20 84.33 30,00 116.33 320,00 11,87 12.30 44.28 24.90 7.3 20,00 13,79 (3.9

Othere 10,00 3.00 1.%0 2.80 11,00 30,00 42,00 26.00 313,08 20.00 190.75 90.56 W, 00
- - - - - 73,76 16,00 32,00 318,28

23,90 1.07 3.00 4.07T 13,00 ll:ll H:O. 6.38 32,78 20.78 18,00 56.80 138.9%

Tana Riebaess 6.60 1.3 4.00 .00 9.07 6,00 10.00 6.00 13.00 0.78 9,79 12,00 13,78
- - 19.80 19,50 14,28 121.%0

12,80 13,87 11,33 12,33 1179 14,33 16,35 1478 17.80 17,00 Qe 00 17.78 11.%0

Shesnea-Wiencr (W 0,99 0.10 1.88 199 1.33 1.02 1.28 1.80 .64 1,72 173 1.54
N . . - - - . - .42 3.03 .18 1.7
1.83 1.18 ) 1.69  2.00 1.9 2,18 2.18 248 2,40 Q2 2,34 2.11

tvenssss 0.03 0.43 0.12 0.n4 0.97 0.7¢4 0.78 0.87 0.83 018 0.7¢ 0.60 0.82
. - . - . . - . - 0.83 0.Mm0 0.82 0.37

( 0,72 0.68 0.80 0.87 0.a1 0.78 0.73 0.8l 0.8 0,84 0,97 0.79 0.89

Bintic Inden 1.%0 2.4 2. 13 1.21 2.81 2.62 .27 2.62 1.08 2,09 1,98 .21 2.

. . - 1,90 1.74 |, 04 179
1.48 1.4y .19 1,20 1.19 1.39 .49 .41 1.0¢4 1,712 .60 1.8 1.82
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