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ABSTRACT 

S amp ling of due fish and bentliic invertebrate communities of (lie 1-1 on &atonic River WAS conducted 

in September, 1993. The objectives of the study were lo describjE (lie habitat, fish community,, and 

of the East Branch and West Branch of the river in the v i c in i t y of Pitl&field and 

the main&lem of the Housatonic River from Pittsfield downstream to the Connecticut border These 

biological parameters; were measured in order lo assess the influence of FCBs r el eased from the GE 

facility i n Pittsfield on line s timeline and general health of the fish and invertebrate communities 

downstream of the facility 

The fish species diversity and richness at (lie ten study sites compare very well to (lie results of 

previous studies on the Housatonic Riven and studies on other Northeastern, rivers. Fish population 

parameters were generally similar at comparable sites upstream and downstream of (lie GE facil i ty. The 

composition of the fish communities at Uie sites wa& determined by habitat coiMliliores and showed no 

relationship lo levels, of PCBs. 

Benthit: invertebrate populations were healthy and diverse both upstream and do wn&iream of the 

GE facility. Density levels of invertebrates varied widely at the study sites but apparently were 

determined by habitat conditions and relative levels of nutrients; Comp arisons to previous studies in. 

Northeastern streams indicate Iliat the invertebrates of (lie llousalonic Ritveic nn Massiicluis,etlA are sirnilai 

to, or better than,, expected for this region. 

The fish and invertebrate populations of the Hous atomic River appeal to be healthy. There is no 

pattern of population parameters; thai appear to be related to seel intent FOB levels. This information, j 

indicates that sediment PCBs are having no discernible ecological effect on the aquatic biota of the 

Hou&atonic River system. 
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1.0 INTRODUCTION
 

From 1932 to March 1977, polychlorinaied biphenyk (PCBs) were used at (lie General Electric 

(GE) facility in Pittsfield, Massachusetts as part of a flame-resistant, insulating liquid for transformers. 

These materials were inadvertently released into the East Branch of the Housatoniic River prior to 1977. 

Studies beginning in the 1970 "s have identified the presence of PCBs in the bottom sediments and fish 

tissues from (he Housatonic River (see Stewart 1982,, Blasland and Bouck Engineers 1991). As a result, 

the Housatoniic River has been the subject of numerous studies to characterize PCB distribution and 

transport. Most of these .studies were oriented toward analysis of PCB levels and not toward due aquatic 

ecology of the Housatonic River. 

In 1992, Chadwick & Associates, Inc. undertook a study to describe the fish community and 

aquatic habitat of the Housatoniic River from the City of Pittsfield, Massachusetts, downstream to the 

Connecticut border. Qualitative sampling was conducted at nine sites in (he Housatonic River and its 

branches in September 1992, Each site contained a diversity of f i sh species, and sites downstream of the 

GE facility compared favorably to sites upstream of the GE facility. The proportion of game fish at each 

site showed no longitudinal trend, but appeared to be related to habitat quality with a higher percentage 

of game fish at: sites with better habitat. The generally good condition of fish at most sites indicated a 

healthy community. The data collected in 1992 compared favorably with data collected at corresponding 

sites in 1970 by Massachusetts Department of Fish and Wildlife (DFW), A copy of our report on the 

1992 study is attached as Appendix C. 

Sampling 'was again conducted, in September 1993, and expanded to include additional 

quantitative information on abundance of fisli in the study reach and benthic invertebrate populations, 

The goals in 1993 were to: 1) Describe habitat quality in the East Branch and West Branch of the 

Housatoniic River in the vicinity of Pittsfield, and in the mainstream Housatonic River downstream to 

approximately the Connecticut border (the* study reach); 2) describe species composition of the fish 

community in the study reach, particularly relative to the distribution of PCBs in the sediments; 3) 

estimate the abundance offish; 4) measure the size structure of (he game fish populations; 5) evaluate 

(he general health (condition) and overall appearance of the fish species; and 6) describe species 

composition, abundance, diversity, and general health of the benthic invertebrate community in the study 

reach, particularly relative to distribution of PCBs in the sediments 
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2.0 STUDY AREA 

The Housaton ic River originates in central Massachusetts and is Conned by the confluence of three 

brandies (East Branch, West Branch and Southwest Branch) near the city of'Pittsfield, Massachusetts 

(Fig. 1). From there (lie river flows generally south to the Connecticut border, a distance of 

approximately 50 miles. The river continue;; through Connecticut, eventually flowing into Long Island 

Sound. "Hie total watershed of the Housatonic River ;uid its tributaries in Massachusetts covers 

approximately 530 square miles,, wlh ich represents 28% of the total Housatonic River drainage basin, ai'ea. 

The remaining watershed is located in New York and Connecticut (Lawler, Matusky and Skelly Engineers 

1975). 

The study sites sampled in 1993 are shown in Figure 1 and corresponded to the 1992 study sites 

with the addition of Site HR5 in 1.993. Two study sites were located on the East Branch of the 

Housatonic River,, one site on the West Branch, one site on Woods Pond, and six sites on the mainstem 

of the Housatonic River (Fig. 1). Site HR5 was not sampled in 1992 clue to problems with river access. 

The study sites are grouped into two general categories: shallow water sites thai were sampled by wading 

the stream, and deep water sites that were sampled with a boat (including Woods Pond). Site descriptions 

are as follows: 

2.1 Siil i! Descriptions 

EaslBranch 

Site EB1 This shallow site is located in the city of Pitts/field upstream of the GE facility, The 

portion of river represented by this site has a, 0.84% gradient,, with an average width of 

39 feet. This segment of river is a shallow stream, willli small pools, riffles and runs. 

Site EIEJ'2 This shallow site is located in Pittsfieid downstream of the GE facility,, and provided data 

on the urban fish community immediately downstream of the GE facility. Average river 

width is 39 ft, and gradient is 0.05%, The river at this location is approximately the 

same size as at Site EBI, kit has poorer habitat due to slower water velocities, shallow 

depths and deposition of sand and silt, 
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FIGURE I: Site locations in the Housalonic River Diainage Basra from Hinsdale, Massachusetts, 
downstream to the Connecticut bolder. 
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Site WB 1 This shallow site is. located in Pittsfield, upstream of the confluence witli the East Branch, 

Ttm location provided an evaluation, of the status of the biological environment in Hi is 

branch of the river and its influence on the liousalonic River downstream. This site is 

not actually upstream of tlie GE facility but it is on a parallel stream and is unaffected 

by releases from the GE facility. Thus., for purposes of this study, it is considered an 

"upstream" site. This segment of the river is narrower than the East Branch, with an 

average width of 30 ft. It has a gradient of 0.05 % , and flows through a residential area . 

Site HRI This shallow site is located on the Housatonic River below the confluence of the East 

Branch and West Branch, downstream of the inflow of Sykes Brook. This portion of the 

river is larger than the East Branch or West Branch, with an average width of 75 f t , and 

a gradient of 0.05%. The riparian zone here is less developed and less urban than the 

East Branch or West Branch sites. 

Site HR2 This deep site is in the low gradient reach located between the New Lenox Road bridge 

and Woods Pond. This location provided information on the fish community in the 

portion of the Housatonic River where the highest PCB levels have been recorded. The 

influence of the flat gradient is clearly evident in this area, with a width, of 84 ft, slow 

current and habiitat composed entirely of deep pools. 

Site HR3 This shallow site is in the vicinity of the Highway #20 bridge downstream of the town 

of Lee. The river has an average width of 101 lit amid a gradient of 0.35%. Flows are 

swifter than at Sites HRI and HR2, with more gravel substrate present. 

Site HR4 Thins shallow site is located downstream of the town of Glendale, has a gradient of 

0.43%, and an average width of 103 feet. The river in this area contains many large 

boulders which provide abundant areas of pocket waiter. 
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SiteHR5 This deep site is located at the Division Street biidge, north of the town of Grant 

Barrington and downstream of Rising Pond. The river at (his location has an average 

width of 99 ft, and a gradient of approximately 0.17% This portion of the river is 

transitional between tine shallow, hii,gher .gradient upstream sections and the flatter, deep, 

sill -bottomed portion of the river downstream to the Connecticut bolder. The site is 

located in a deep portion, of IJhe river. 

Site HR6 This deep site is downstream of (he Sheffield Bridge on the Housalonic River. Average 

iniveir width is 120 ft, with a flat gradient of 0.03%. Predominant land use in this aiea. 

is agricultural, as evidenced by few riparian trees;,, and unstable streambanks , 

Site WP1 This, deep site is located in Woods Pond, an impoundment o f approximately 60 acres, 

Aquatic pond habitat here is unique compared to (lie rest of the river and, therefore, this 

pond site is considered separately liroirn the stream sites. 

2.2 Sediment PCB Distribution 

Studies conducted during the mid 1970's identified PCBs in fish and sediments of the Hous atomic 

River system, As a result of these studies, the Connecticut Agricultural Experiment Station, tine 

Connecticut Department of Environmental Protection, and the U.S. Geological Survey conducted moire 

detailed studies between 1978 a:nd 1982 on portions of the Housatonic River in Connecticut., and to a 

lesser degree, Massachusetts. Results of these studies indicated the presence of PCBs in sediments in 

portions of the river downstream of Pitts field (Firink ft al. 1982). 

][n 1981, General Electric contacted wiljh Stewart: Laboratories to conduct an extensive study of 

the presence and distribution of PCBs within the Housatonic River system (Stewart Laboratories 1982). 

During preliminary investigations, PCBs were found in the sediments of Woods Pond and in (he river 

upstream of Woods Pond. Sediments upstream of the GE facility and on the West Branch of the 

Housatonic River were found to contain PCB concentrations less than 1 ppirn, wiitii an average 
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concentration of 0.15 ppm. PC 1:1 concentrations in river sediments between the GE facility and New 

Lenox Road bridge ranged from 0.52 ppm to 290 ppm, with an average concentration of 33 ppm. This 

section of the river contained approximately 22% of the total amount of PCBs in the Housatonic River 

in Massachusetts. The portion of the river from the New Lenox Road bridge downstream to Woods Pond 

showed PCS concentrations ranging from below detection to 270 ppm, with an average of 22 ppm. This 

area accounted for 50% of the total PC 1:1 mass found in Hie Massachusetts portion of die Housatonic 

River. Sediments from Woods Pond contained PCBs ranging fioirn below detection to 220 ppm,, with an 

average of 24 ppm, containing approximately 19% of the total amount of l:'CB,s in tiie Housatonic River 

system in Massachusetts Downstream of Woods Pond to the Connecticut border, PCB concentrations 

in sediments were considerably lower than in the river sect ion from the GE facility through Woods Pond. 

From the Woods Pond dam downstream to the Rising Pond dam, PCB concentrations in river sediments 

ranged from below detection to 22 ppm, with an average of 3 ppm. The last section of the Housatonic 

River in Massachusetts, from the Rising Pond damn downstream to the Connecticut border, had PCB 

concentrations; ranging from below detection to 2,3 ppm, with an average of less than I ppm. 

In general, Uie results of the study by Stewart Laboratories (1982) indicated that PCB 

concentrations in sediments; in the Housatonic River were highest in the portion of the river from iheGE 

facility downstream through Woods Pond, In addition, this portion of the river accounted for 

approximately 91% of the total quantity of PCBs estimated to be present in the Massachusetts section of 

the river. Fish tissue levels of PCBs generally followed the same trend. 

In late 1990 and early 1991, GE commissioned another study to sample PCBs in the Housatonic 

River sediments (Blasland and Bouck 1991). The objective of this study was to supplement existing data 

provided by the 1980 and 1982 study by Stewart Laboratories, and to attempt to confirm the distribution 

of PCBs in the river as defined by Stewart Laboratories Four river reaches were selected for sampling. 

These reaches were: 1) GE facility to the New Lenox Road bridge, 2) Mew Lenox Road bridge to 

Woods Pond headwaters, 3) Woods Pond, and 4) Rising Pond. Sediment collected from sites between 

the GE faci l i ty and the New Lenox Road bridge hand PCB concentrations ranging from below detection 

to 60 ppm, willi an average concentration of 12 ppm. PCB concentrations in sediments collected between 

New Lenox Road bridge and Woods Pond headwaters ranged from bellow detection to 120 ppm, with an 

average of 11 ppm. Within Woods Pond, sediment concentrations of PCBs ranged from below detection 
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lo 180 ppm, wiUn an average of 29 ppm. Within Rising Pond, PCB concentrations ranged from below 

dieted ion lo 22 ppm, with an average concentration of 2.4 ppra. The study determined that the highest 

PCB concentrations were found in Woods Pond sediments, and that the next highe&l concentrations were 

present in Lhe river teach from New Lenox Road bridge to the headwateis of Woods, Pond. 

GE has aho contracted will) Lawler, Matusky and Skelly Engineers lo monitor FOB 

concentrations in Housaionic River sediments in Connecticut and a &mall portion of Massachusetts. Based 

oiri recent sampling results, PCB coniceinitratiionis in river sediments in Mas &achusetts from Lhe town of 

Great Baningion downstream to the Connecticut state1 line ranged f rom below detection to approxinnately 

2 ppm, will!) most concentrations below I ppm (GE 1994) Similar to previous studies,, these results 

indicate lower concentrations of PCBs in river sediments in the lower portion of the Housaionic River 

mi Massachusetts 

3,0 METHODS 

3.1 liaibiiUnl Assessment. 

Quantification of habitat features at each shallow and deep study site consisted of measuring the 

surface area of f ive different types of cover along the length of each site. Cover is important lo aquatic: 

organisms, because it provides area;; of rest, shelter, and pioteclioiri f rom piedators (Armo'iiir el til 1983) 

These five cover types weire smag,s, banks, undercuts, aquatic rnacrophyte beds, and rocb,. Sna^gs. are 

ajreais in the stream channel where logs, srumps,, branches, etc. (boned pockets of isolated cover Elank 

cover aiea?, aie influenc ed by bank structure (tree roots, overhanging bank vegetal ion,, etc.) resulting in 

obiLrucled flow, ieduced velocities,, and inslxeaim cover, llmdercuts are sections; of the stieambank that 

overhang part of the stiteanri Aquatic unaciiophyte bed?, are growllis of in&iream vegetation of at least 4 

lit2 that would provide cover for fish and oitbei aquatic organisms. Rock cover areas have an 

accumulation of large substrate particles (nibble and boulders) along the siteambank oir piles within the 

slteam channel 
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:!>.;! Walter Quality 

Two water quality parameters, waleiJemp&ature and dissolved oxygen, were sampled weekly 

between May 25, 1993 and September 22, 1993 at all the study sites on the Housatonic River system by 

Blasland. & Bouck Engineer!;. Maximum/minimum water thermomel ers were installed at each study site 

to provide weekly ranges of wateir temperature. A second thermometer WAS also installed alt each site to 

serve as a backup iin the event that the first thermometer failed. 

l:n addition, more:, intensive monthly sampling of water quality was conducted from May 20 to 

October 7, 1993, at five sites on the Housatonic River (HRl, HR3, HR4, MRS, HR6). In addition to 

wateir temperature and dissolved oxygen, pl!-I, ammonia, and nitrate were measured, Thus sampling was 

conducted by Blasland and Bouck. Engineers and laboratory analyses were performed by Alpha Analytical. 

3.3 Fish Populations 

Fish populations were sampled at all sites in September 1993 l.o delenniirie species composition, 

abundance, and size structure of the fish ccimjrniuJi.il:>'. Sampling was conducted under the authority of a 

scientific collecting; permit issued by the Massachusetts DFW Sampling was conducted by making at 

least two sampling passes through a representative section of stream (approximately 280-700 ft) using 

electrofishing geai. If capture efficiency was high, then two passes were considered! adequate lor 

estimating fish populations (John Van Deventer, Boise State University, pers. comm „ 17 November 

1992). If capture efficiency was, lower,, with more than 30% of the total fish collected in the two passes 

collected on the second pass, then additional passes were made Fish captured from each pass were kept 

separate to allow estimates of population density of each species using a maximum-likelihood estimator 

(Van Deventer and Plaits 1983). Because larger fist) are usually more easily captured than smaller ones 

(Reynolds 1983), separate abundance estimates weire calculated foi different size daisses lor species that 

exhibited a relatively wide range in sizes. Separation of the sue classes helped remove size-related bias 

when estimating abundance. Sampling sections 'were blocked with 1% inch mesh seines to reduce the 

potential for large fish to enter or leave Hie study reach during sampling. The section of stream sampled 

was chosen to be representative of the habitat present in that reach of stream, in terras of pool/riffle ratio, 

shading, bank stability, etc. 

http:ccimjrniuJi.il
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"Hie six shallow water sites (EB1, EB2, WI31, HR1,, HR3, HIE4} generally had a stable boltorn 

substrate of &and, gravel or cobble that allowed (lie sites to be waded. Fish weire collected will) bank 

electrofishing gear consisting of a generator, Coffelt voltage regulator (WP-15) and three to five 

electrodes. Stunned fish were held in a holding pen for recovery prior l.o being measured and weighed 

and releas ed 

At the deep waiter stream sites (HR2, ]MR.!i, HR6), the unstable substrate (muck) amd deep waiter 

prevented wading and efficient sampling with a. baul: electros hock eir. At these sites, fist) were sampled 

with an electro fishing boat Tbe electronic equipment was similar to thai of (lie bank. electrofishing gear, 

with the exception of two boom -mounted electrodes on the front of tiie boal. Stunned fhh were held in 

tubs on Uhe boat a:m:l nn a holding pen near shore. 

In lake environments such as Woods. Pond, quantitative sampling is very difficult lo accompli§,h 

because of Lhe relatively laige volume of water present and the large number of fish II. is difficult to 

choose a "<>ite" iim a pond aiincl to quantitalively sample a portion of tlie [wpulaitnoiii, as, is done in streams 

Tlierdbie, qualitative fish samples were taken from Woods; Pond with the elecitrofiishiiig boat, in all major 

habitat types (bajnl:, opem water, submerged vegetation, dead trees) for a total of 60 (minutes of actual 

electrons!)ing. This was the same technique used at this site in 1992 (Chadwick & Associates 1993, 

Appendix C) except thai sampling was conducted at night in 1993 and during the day in 1992. 

Differences in habitat, cbaracteiistics between shallow water s.ite,s, and dc-ep watei sites affect. 

species comip-osiitiioin at lliese sites Both types of habitat have repiesenlative, typical fish communities 

related to the specific physical diarad.eirisr.iai present and the preferences of individual species. For 

example, blacluioM! dace and longniose dace were albunclai.nl at most of the shallow water sites,, but absent 

from the deep water sites. The shallow 'water sites had tiie swift flowing rocky suib^liate habitat type 

normally associated with these species (Scott and Grossman 1973., Finger 1982, Cooper 19183, Scarola 

198'?, Page and Burr 1991), while the deep water sil.es did not contain this habitat. 

Another important factor influencing the fish collected at the two types of sites i& the reduced 

sampling efficiency of boat electrofishing compared to bank electrofishing The efficiency of boat 

electrofishing is influenced by a number of biotic and abiotic factors Biotic factors included fish 

http:albunclai.nl
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behavior and fish size. Fish behavior, as related to habitat preferences, was discussed above. With 

respecl to size, large fish are more easily stunned by an electrical current than small fish (Reynolds 

1983), and therefore more easily collected. Given this difficulty in stunning small fish, they were more 

easily collected at the shallow water sites because of smaller volumes of water in which to escape l:lne 

electrical currant At (lie deep water sites there is a greater opportunity for anil fish, and especially small 

fish, l.o escape. Therefore, at the deep water sites, the sampling technique favors the collection of larger 

fish. 

Abiotic factors that reduced efficiency of boat elect to fishing included visibility, water depth,, and 

bottom substrate (Lai imore 1961., Reynolds 1983, Zalewsk i 1983). Lai imore (1961) found that, increas ing 

deplli is am important factor that decreases efficiency of electrofishing. This pattern was also observed. 

in the Housalonic River system. The sites sampled by bank electrofishing were relatively shallow, and 

fish could be collected before they escaped the electric field However, the deeper water character!sitic 

of Sites HR2, HR5, HR6 and Woods Fond allowed the fish more opportunity to escape. They could 

escape by sinking into deep water alter being; .shocked, by retreating to deep water mot affected by the 

electrical field, and by outswimming the electrofishing boat. Efficiency of boat electrofishing is also 

reduced at the deeper sites by relatively pooi visibility. The turbidity of the water was similar between 

these sites and the shallower sites sampled by 'bank: electrofishing. However, shocked fish were more 

easily seen at the shallower snles because the substrate provided a dark, contrasting background, 

Larirnore (1%1) observed thai fish weire more easily delected against Uhe .shallow, bottom substrate. 

Because of the greater water depth at the deeper sites, vis ibi l i ty was reduced and fish at depth also could 

not be seen A third abiotic factor that may have reduced boat elect rofishing was the fine, oiganic 

content of the bottom substrate at Sites HR2, HR5, and HR6. Reynolds (1983) stated that mud and silt 

substrates reduce shocking efficiency when compared to gravel and nibble .substrates because of 

differences in conductivity. The sites sampled by bank electrofishing were generally composed of larger 

substrate with less organic content:, and they weire more efficiently sampled. 

In addition, from a practical standpoint, boat el ecttofishing in a riven: is inherently less efficient 

than using hand-held electiofishing equipment while wading a stream The mobility of the electrofishing 

probe and the personnel collecting fish is less than when wading a stream with hand-held bank 

electrofishing equipment. When wand ing, personnel cam quickly and efficiently electrofish with the hand 
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held probes, whereas sampling from a boat is slower, allowing fish, more chance lo escape, la addition, 

personnel responsible for collecting fish in dip nets are more mobile when, wading, allowing them to 

literally chase a stunned fish, if necessary. This nubility is lacking when sampling from, a boat. 

For die reasons outlined above,, the fish population data collected at shallow sites are not directly 

comparable to data colleded al deep sites, Throughout this report, fisheries, data, as well as data on 

benthic invertebrates, will be compared between sites with similar babital types (shallow or deep). 

Collected fish were divided into three groups game fish (siinifish, bass, trout, perch, northern 

pike, pickerel, bullhead, and fallfish), rough fish (suckers, carp, goldfish), and forage fish (minnows, 

dace, shiners, killifish, and darters). Game fiish are species thai: are generally sought by anglers as sport 

fish. I n many cases they are predators on otheir fish, at leaist nn the adult stage of their lives Forage fish 

are species that are preyed upon by game fish and other species. They characteristically tend to be 

relatively small nn size as adults, such as minnows, and serve as prey dining all of theii life stages 

Rough fish are species that are mot usually sought, by anglers, but may be too large as adults to serve as 

prey They tend to be omnivorous feeders aund can grow very large as adults. These general categories 

are commonly understood by biologists., but, nevertheless, theire us some overlap between the groups. 

For example, young white suckers aire sometimes considered forage fish due to their small sue and 

sonnetirmes high relative abundance. However., adult white suckers are usually loo large to be preyed 

upon by most predators and are considered rough fish. Carp, almost always considered lo be rough fish, 

are sometimes the target of anglers for sport. 

All fish were identified and counted. A.I1 game fish and a irepresentatuve sample of lough fish 

collected were measured loir total length, weighed, and released. All forage fish and the remainder of 

the rough fish were counted, batch weighed, and released. Thus sampling provided species lists and 

estimates of abundance and biomass (number/acre and Ibs'acie). In addition, the length-frequency data 

were used for analysis of the size structure of (be game fish and rough fish species. The size structure 

of a fish population is used to evaluate the isUlius of the population Foi example, is one year (size) class 

present or are multiple year classes present? The presence of multiple year classes generally suggests 

permanent, self-supporting populations will) adequate natural reproduction. 
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Because of equipment Uhefl prior to sampling Site E B I , weights on forage fish could not be 

measured ait this site. Therefore, weights loir blacknose dace, bluntnose minnows, and longnose dace 

collected at this site were calculated from length - weight regressions developed from Site WB1 and 

weights foir sportail shiners from Site EBI were calculated from length-weight regressions developed from 

the three other stream study sites where they were collected in 1993 (HR1, HR4, HR6). 

The condition or well-being of the game fish was derived using the relative weight index (Wr) 

as described by Wege and Ander&on (1978) and Anderson and Gutreutter (1983). The relative weight 

index allows, for comparison of condition between species and sites. To determine relative weight, fish 

weights, are compared to length-specific standard weights constructed to represent the species as a whole 

Equations; used to calculate stajndard weights (W,) from total length (TL) are presented in Table 1. Since 

no published standard weight equation exists for brown trout., unpublished equations from Or Willis; of 

.South Dakota .Stale University were used. Relative weight (Wr) is, then calculated by dividing the fish's 

actual weight by the !;1.md;mi weight and multiplying Uie result by 100. Relative weighI us generally not 

calculated for the younger age classes. 

Expected values o f the irel alive weight index have the same general range across species. Relai ive 

weight values axe indicated by an index whose values usual ly fal I bet ween 70 and 130 (Murpli y and Wi His 

1991). The irange of relative weigjht values between 95 to 103 is considered the optimal management 

target for most species (Anderson 1980,, Anderson and Gutreuter 1983). However, Willis et al (1991) 

have suggested developing regional standard weights for yellow perch The regional standard for yellow 

perch is 79 instead of 100 In this study the relative weight index was used to compare condition of fish 

between study sites and between species. 

The species composition of the fish communities of the various sites were also conipara! using 

dustei analyses techniques. These techniques compare the fish communities at the sites and group them 

according to their similarity. The two similarity indices used for this analysis were the Jaccard Index, 

which compares sites simply in terms of the presence or absence of species and the Percent Similarity 

Index, which compares the sites in terms of the relative abundance of common species (Ludwig and 

Reynolds 1988). These two indices were calculated for each possible pair of study sites and then 

clustered using Uie mulli-variate statistical package of Kovach (1991). 
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TABLE I:: Standard weight equations used to calculate relative weight. 

Species Equation Citation 

Bluegill log,0W. === 3.3161og,0TL-5.374 Murphy et al. (1991) 
Brown trout log,0W. ===• 2.962 log,0TL-4.875 D.W. WUlis, pers. conrurn. (1992) 
Largemouth bass logKIW, === 3.191 logjll, - 5.3.16 Murphy et al. (1991) 
Rock bass logKIW, - 3.083 logwTL - 4.833 Murphy a al. (1991) 
Yellow perch logliniW. =: 3.230 log,0TL - 5.386 Murphy et al. (1991) 
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I'm addition to relative weight, the general appearance of the fish was also examined during 

identification, counting and measuring;. "Hie iflsh were checked for unusual growths, abnormalities, 

external parasites, unusual colors, etc. These conditions of fish cam be useful in assessing the stresses 

present on fish populations. 

3.4 Benilihiic Invertebrate 

Given the noticeable changes in habitat, availability and substrate composition al the sites along 

(lie Housatonic River, two different sampling strategies, had to be used. When possible,, riffle 01 erosional 

habitat was sampled. This type of cobble-gravel habitat at shallow water sites generally contains the 

highest abundance and diversity of aquatic invertebrates; in a stream .system (Hynes 1970,, Minshall 1984, 

Ward 1975), However, as noted earlier, riffle habitat was not available at every site along the river and 

al these deep sites, softer substrate-depositional habitat was sampled. Based on the descriptions presented 

above, the sites were grouped a& follows: Erosional (shallow) sites with riffle habitat included Sites EB1 „ 

EB2, WB1, HR1, HR3, and HR4, The deposilional (deep) sites without riffle habitat included HR2, 

HR5, and HR6, and of course, Woods Pond(WPl). These group designations are the same as those used 

for fish sampling. 

It is important that the appropriate sampling techniques be used based on the available habitat 

(Hynes 1970). At the shallow sites a modified Hess sampler was used., which encloses 0.1 nr and has; 

a net mesh size of 500 ,iun (Canton and Chadwick 1984). This type of sampler is closely related to the 

Surber sampler and other "net" samplers and is one of the most commonly used samplers in stream riffle 

studies (Hynes 1970, Elliott and Tulletl 19781, Grossman and Cairns 1974, M'eintitt and Cummins 1984, 

Klemm, et al. 1990). However, these types of samplers require relatively shallow water (roughly 1,5 

ft deep or less) and some current to carry the dislodged organisms into the collection net. 

These conditions were not present al the deep water sites (I-IR2, MRS, HR6, WP1). A moire 

appropriate sampler, the Ekman grab, was used al. these sites. This sampler encloses approximately 0.02 

m2 and literally grabs a sample of the substrate. The Ekman grab is a preferred sampler for soft 

sediments (Elliott and Tullett 1978, Lewis et al. 1982, Barton 1989., Blomqvist 1990). However, it can 
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be difficult to operate in deeper, flowing sections of rivers (Hyn.es 1970), reducing its efficiency when 

compared to a Hess sampler used in a riffle. 

Due to the considerable differences in habitat a;v ail ability and Hie methods thai needed to be used, 

comparisons of abundance, species diversity, or number of taxa are only made between sites with 

comparable habitat. Therefore, in the analysis of the benthic invertebrate data presented below, 

comparisons; are made between the upstream sites,, EB1 and WE!I,, and the downstream sites with riffle 

habitant, EB2, HR1, HR3, and HR4. Likewise, SiteHR2, with soft substrate habitat, is compared to the 

downstream sites HR5 and HR6, which also have soft sediment. Although there was no deep water site 

available to be sampled upstream of the GE facility,, Sites HR5 and HR6 have low PCB levels and are 

used as comparison data for Site HR2, with relatively high levels of PCBs. 

Benthic invertebrates were sampled quantitatively at each study site by taking three replicate 

samples. Three samples have been shown to provide .reliable estimates of benthic density (Canton and 

Chadwick 1988). In addition, qualitative samples from oilier habitat types (submerged logs, aquatic 

vegelaliom, etc.) were taken at all shallow and deep study sites; will) a Icicle-met sampler. Organisms 

collected were preserved in (lie field with 95% ethanol and returned to Chadwick & Associates' 

laboratory for analysis, Organisms collected were sorted from the debris,, identified to the lowest 

taxonomic level using available keys, ajnd counted. ChiironomiidLs were mounted and cleared prior to 

identification and counting. If the number of chiionomids was excessive, they were subsampled prior 

to mounting. This analysis provided species lists and estimates of total abundance (number/in2). Further 

analysis included calculation of the Shannon-Weaver Diversity Index (H") which the EPA recommends 

as a measure of the effects of stress on invertebrate communities (Klemm el al. 1990). This index 

generally has values ranging from 0-4, with values from 2.5-4.0 indicative of a healthy invertebrate 

community. Diversity values less, than 1.0 indicate a. stream community Hinder severe stress, (Klemm el 

al. \99Q; Wilhirn 1970). 

Replicate sampling allowed the data, to be analyzed with standard statistical tests, such as analysis 

of variance and standard it-tests. Where necessary,, the data, were Iog10 transformed to allow the use of 

parametric tests (Elliott 1977). As with the fish community data,, the invertebrate community was 

analyzed using cluster analysis techniques. The ttwo similarity indices used for this analysis were the 

http:Associal.es


Hous atonic River Assessment Chadwick & Associates, Inc. 
Page 16 May 24, 1994 

Jaccard Index., and the Percent Similarity fwdoc (Ludwig and Reynolds 1988). These two indices were 

cal culated loir each poss ible pair of study sites awl llieni clustered us ing the multi-v ariate statist ical pack age 

of Kovach (1991). 

'1.0 RESULTS AND DISCUSSION 

4.|[ lEiiabitalt Assessment 

Fish habitat consist; of a number of components, including the depth and velocity of due water 

and the amount and type of cover. The physical, parameters of the stream study sites on the Housatonic 

River are presented in Table 2. However,, different fish species have different preferences in terms of 

these parameters (e.g., depth). Cover is a critical component of fish habitat (Armour et ai. 1983); it 

provides areas for rest, shelter, and protection from, predators and thus acts to attract and hold fish in an 

area of a stream Areas with abundant cover generally have higher fish densities than areas without 

cover The habitat assessments conducted in 1993 focused on measuring Hie amount and types of fish 

cover at the sampling sites. The data on the abundance of cover types are presented in Table 3. 

Site EB1 on the East Branch, of (lie Housatonic River was upstream of the GE facility. This site 

was located on one of the steeper portions of the riveir, with a .gradient of 0.84% . Average channel width 

in this reach was 38.7 ft,, witli an average depth of 1.6 ft (Table 2) This portion of the river was a 

channelized section behind a shopping center. As a result, water depth and velocity 'were homogeneous, 

with no deep, slow moving pools and only a small amount of riffle haJbitai:. The substrate was a 

corabinalion of cobble in Hie riffle areas, and a mixture of sand and silt in the slower moving areas. The 

majority of cover in 111 is port ion of the river consisted of snags, with lesser amounts of bank:, undercuts, 

and roc hi (Table 3). Mo aquatic macrophytes were observed in this reach. The snag habitat consisted 

of small, scattered pieces of woody debris. The combined surface area of cover in this reach comprised 

3.4% of the total area of the study site (Table 3). This was the lowest proportional amount of cover, 

compared to the other study sites. 
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TABLE 2: Pb ysical parameters of stream study s ites on the Housatonic Ri ver sysl era, Massachusetts,
 
September 1993. 

Mean Mean 
Site Length Site Width Site Depth Site Arai 

Site (ft) (ft) (ft) (acres) 

Shallow Sites Upstream oil' GE Facility 
EBI 453 38.7 1.6 0.40 
WBl 548 '29.8 0.7 0.38 

Shallow Sittes Downstream of GE Faidlilty 
EB2 485 ' 39,0 1.3 0.44 
J-IR1 351 74.5 1.6 0.60 
HR3 423 101.0 1.3 0.98 
HR4 289 103,0 2.6 0.67 

Deep Siil.cs! Downstream olf GE Futility 
HR2 462 84,3 6.6 0.89 
HR5 466 98,7 3.6 1.06 
HR6 712 119.7 6.2 1.96 

TABLE 3: Abundance of cover types at stream study sites on the Housatonic Riveir system, 
Massachusetts, September 1993. Values represent the percentage of total surface area 
of the s lie, 

Cover Tvjje 
SITE Snag IBank IJudleircuit M acropliytes Rock ToLiil 

Shallow Sil<es U|Kltneaiini ml* GE Facility 
EBI 1.6 1.0 0.7 0 O . I 3.4% 
WBl 3.7 2.9 0 0 2.3 8.9% 

Shallow Sides of GE Facility 
EB2 6.1 1,2 0 0.4 7.7% 
MR I 8.3 3.3 0.3 0.4 0 12.3% 
HR3 0.4 1 . 5 0 1.9 0 , 1 3,9% 
HR4 0 0 0 0 25.0 25,0% 

Deep Sites lDowirisl.rea.ui of GE Facility 
HR2 0.6 3.4 0 0 0 4.0% 
HR5 1.7 1.5 0 0 1,7 4.9% 
HR6 1.8 2.6 0 0 4.4% 

http:lDowirisl.rea.ui
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The oilier site upstream of the GE facility was Site W B I on the West Branch. The average 

channel width in this portion of the river was 29.8 ft, and aveiage depth was 0 7 ft (Table 2). This 

portion of the stream was located in a densely shaded residential area. The water depths, and velocities 

were not as homogeneous as at Site EB1, with a relatively equal mixture of shallow riffles, deeper runs, 

and pools. Pools and runs composed most of the upper half of Liu: study site, amd riffles composed the 

bottom half Substrate in. the portion of the riveir was composed pri marily of gravel and cobble, with 

smaller amounts of sand and silt. Snags were the primary cover habitat (Table 3), and were present as 

s,mall col lections, of wood y debris scattered throughout the study reac h . Lesser amounts of bank and rock 

also provided cover habitat The rock cover habitat was present as isolated areas along, the bank where 

small boulders provided cover in shallow water. Overall., cover habitat comprised 8.9% of tine total study 

reach area, which was moire than at Site EB1 (Table 3) 

Site EB2 was, located on the East Branch just upstream of the confluence with the West Branch. 

This was also the first s,tndy site downstream of the GE facility. Channel &ize in thus portion of the 

stream was, similar to Site EB1, with an average width of 39 0 ft, and am aveiage depth of 1.3 ft (Table. 

2), However, compared to the upstream sites, substrate was poorer in this portion of the river, with a 

mixture primarily of sand, silt, and small gravel. Snags were the predominant type of cover habitat, 

comprising 6.1% of the total area of the study reach (Table 3). The woody debris snags in this portion 

of the river were composed of larger diameter pieces,, wh ich would probably tend to be more stable over 

time than tine snags, at Sites EB1 and WBI. Snags at those two sites were generally composed of smaller 

p ieces of wood y debris In add ition to snags , smaller amounts of bank , rock , and undercuts also provided 

additional cover in this portion of the river (Table 3). 

The East Branch and West Branch converge just downstream of downtown Pittsfield to form the 

ma instem of the Hous atomic River. SiteHRl was the first site on the rnainstem, just downstream of the 

confluence. Tlie river channel is much wider at: this point compared to the upstream areas, with an 

aveiage width of 74 5 ft (Table 2) The aveiage depth (1.6 ft) was similar to Sites EB1 and EB2 The 

water was, slower moving in this portion of the rivet, with a substrate composed primarily of silt and 

sand. No riffles were present, only pools and low velocity runs. This is typical of low gradient streams, 
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where the distinction between pools, runs and riffles is not as clear-cut as in higher gradient systems 

(Lyons and Courtney 1990). Cover habitat was represented primarily by snags (Table 3). These snags 

were composed of large diameter (approximately 10-12 in) logs. These debris jams were large enough 

to divert stteamflow, thus causing scoudng of the stream bed and (lie formation of deep pools. These 

pools held most of the fish in this portion of the river. Lesser amounts of cover habitat in the form of 

bank, undercuts,, and aquatic macrophytes were also present (Table 3). 

Site HR3 was Hie first site downstream of Woods. Pond, and had an average width of 101.0 It, 

and an average depth of 1.3 fl (Table 2). Water depths were generally homogeneous;., consisting 

primarily of shallow ruins (approximately 1.5 lit deep) with a small amount of riffles at (lie downstream 

end of the site. The substrate was a mixture of gravel and sil t . The: majority of cover habitat in this 

portion of tlie river consisted of aquatic macirophyl.es (Table 3). This was the only stream reach where 

aquatic nriaaophyt.es provided the dominant cover habitat. Bank cover (1.3%) was present in the form 

of dense., overhanging bank vegetation in a few, isolated locations. Tills portion of the river contained 

a pool., approximately 3-4 ft in depth, which was not associated with any snags, rocks, or other cover. 

The portion of the Housatonic River represented by Site HR4 was different in character from the 

other study sites. The gradient was greater than most, other study reaches (0.43%), leading; to greater 

•water velocities, The substrate was a mixture of cobble and boulders. Average width was 103.0ft, with 

an average deptli of 2.6 ft (Table 2). A unique characteristic of (lie habitat at this site was the highly 

variable mature of water velocities and depths. The large sized bottom substrate produced variable depths, 

and the high number of large, 'bouldeirs scattered throughout this portion, of the river produced a. 

latticework of short, interconnected runs between (he boulders and small pocket-water pools behind the 

boulders. This rock cover comprised 25% of the study site area (Table 3). Other cover habitat, such 

as debit is snags, overhanging bajnks, and aquatic niacrophyl.es, were absent from this portion of the river. 

Site HR2 was located approximately two miles upstream of Woods Pond. Because of the flat. 

gradient in this area and the impoundment effects of by Woods Pond,, this portion of the river had very 

low water velocities and deep pool habitat along its entire 1 ength . This site, with an average depth of (5.6 

http:niacrophyl.es
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f t , was. the deepest of all the stream study sites (Table 2) Dense growths, of overhanging haul; vegetal ion 

formed most of the cover habitat HI this portion of the rivet, but the proportion of woody debris snags 

was less compared most oilier sites (Table 3). Overall, cover habitat comprised 4.0% of the total site 

aiea. Most of the fish collected in this reach were iriol associated with the snags oit bank cover, but weire 

collected in the deep,, open water areas near the middle of the channel. 

In the vicinity of Site HR!i, the Housatonic River flattens out to a gradient of 0 .1*7%. The 

average channel width in thus portion of the river was 98 7 lit, with an average deplhi of 3.6 11. (Table 2). 

The wateir velocities were noticeably slower than ail SiteHR4, result ing in a substrate composed primarily 

of sand and sill. The covet was comprised of generally equal proportions of snags, locks, and bank 

habitat (Table 3). The snags weire composed of relatively large diameter (10-12 in) logs. The rock cover 

was, composed of rock piles along the bank, along with a few submerged lock piles on the river bottom 

SitelHR6 was the furthest site downstream, approximately 0.5 miles upstream of the Connecticut 

border. The river gradient was very low (0.03%), resulting in low waiter velocities. This portion of the 

river was line widest: of all the sampled sites (Table '!). As with Site HR5, this portion of the river 

consisted of a single, large, slow moving pool with a sand and suit substrate. Cover habitat was provided 

primarily by overhanging ba.nl: vegetation, amd large diameter woody debris; snags (Table 3). In addition, 

a small amount of undercut 'bunk was present. This portion of the river was adjacent to a cow pasture 

and com field, with little riparian vegetation to piovide shading. .Some evidence of erosion and sloughing 

of the banks into the nvet was present 

In general,, tiie most abundant cover habitats at each of the river study sites were woody debris 

snags and overhanging bank, vegetation. Woody debris snags play an important role in providing food 

and cover for warnriwateir game fish. For example, Benke el ol (1985) showed llial, although snags were 

not very abundant in his study streams, they contained very high biornass of beirithic invertebrates 

compared to sand and mud subsumes. As a result, those snags were used as tine primary food wurce by 

siinfish of the Lepomis genus, and as a. secondary food source by laigeraouth bass. Angermeier and Kant 

(1984) also showed that invertebrates were mote abundant In woody debiris snags. In addition, they 

determined that woody debris snags were associated with higher fish abundance, higher species richness, 

and larget fish compared to open wateir areas in warm wateir streams. Densities of sunfisln weire fouiiKl 
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to be especially higher near snags (Lobb and Orth 1991) This pattern was also observed in the 

Housatonic Rivei system, where species such as bluegill, rock bass., and largemouth basis were often 

found associated with woody debris snags. 

Wj;>o.d.8.I!oiid. 

Woods Pound is an impoundment of approximately 60 acires on die Housatonic River and its 

habitat is characteristic of a standing; water environment. The amount of cover in Woods Pond was not 

quantified due to its relatively huge size as compared to the other sites on the iniveit. Cover along Uhe 

bank was abundant, in the form of woody debris., submerged rnacrophytes, and rock piles. However, 

the dense beds of aquatic vegetation thai were observed in the open wateir areas in 1992 were reduced 

in size in 199':). The reason for this is unknown, but possible causes may include reduced light 

penetration due to plankton blooms or annual climatic variation. One unique habitat feature that 

concentrated fish in Woods Pond was the foundation of a former bridge. This foundation formed a ledge., 

which provided shallow water on top,, will) close access to deep water beyond its edge. Large 

concentrations of fish were observed iin the shallow wateir on top of (lie ledge when electrofishing at night. 

4.2 Waiter Quality 

Weekly maximum waiter temperatures were recorded from May 25 to September 22, 1993 at all 

of the study sites, and ranged from 9 to 30°C as shown in Table 4 and depicted graphically in Figure 2, 

Water temperatures were recorded within approximately 0.3 tn of the surface, which was the warmest 

portion of the water column. Carlander (1969) reported lethal maximum temperatures of 30-35°C for 

rock bass,, 28-39°C for bluegill, 28-37°C for largemouth bass and 25-29°C for brown trout. The 

maximum water temperature recorded at Site HIM was 29°C, which is at the upper limit of temperatures 

lethal to brown trout. The presence of large adult brown trout, at this site suggests the presence of some 

type of thermal refuge. These refugia could be provided by a combination of several factors, including 

deep water., cooler tributaries, and springs. Orciari and Leonard (1990) observed thai as water 

temperatures neared 27 °C in the Housatonic River in Connecticut, brown trout used stream mouths and 

spring .seepages as a thermal refuge. 

http:Associal.es
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TAIEI L,E 4k Ranges of water chemistry parameters measured by Bias land ajrid Bouck Engineers at. 
study sites oiri the Housatomic River system, 1993 Water temperature ami dissolved 
oxygen (D.O.) measured weekly from 5/25/93 to 9/22/93. Oilier parameters measured 
monthly from 5/25/93 to 9/22/93. NM === Not measured. MD == Not. delected. 

Water Total Unionized 
Temp. D.O Ammionia Ammonia Nitrate 

Site (°C) (mg/L) pH (mg/L) (rag/L) (mg/L) 

Sltuilllow Sil« Upstream ml' GE Facility 
EB1 9-28 7 .8 -102 NM NM NM NM 
WB1 12,- 30 6.9-9.1 NM NM NM NM 

Shallow Sities Downstream ml' GE 
EB2 1 1 - 2 7 6.6-9.4 NM NM NM: NM 
HRI 1 1 - 3 2 6.7-8.8 7.9-83 ND-0.23 0-0 02 033-0.81 
HR3 12-30 7.9-12.6 g.0-9.0 ND-0.08 0 0.92-2.40 
HR4 13-29 6.6-19.2 7.9-8 5 ND-0.21 0 071-1.70 

Deep Sites ElowislreiiLiiri of GE Fadllity 
HR2 12-26 6.2-8.4. NM: NM NM NM 
HR5 12-29 7.1-11.0 ii.l-88 ND-0.14 0-001 068-1.40 
HR6 14-29 6.0-15.2 ii.()-;:!, 6 ND-0.14 0 0,44-0.34 

Woods Poinull 
WP1 12-33 3.2-11.2 NM: NM NM: 
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FIGURE 2: Continued. 
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Weekly dissolved oxygen levels ranged from 6.0 to 19.2 mg/L at all of the river sites in 1993 

(Table 4). Weekly dissolved oxygen levels in Woods Pond ranged from 3.2 to 11 .2 mg/L. Except for 

the week of September 7, when the D.O. level of 3.2 mg/L was recorded,, dissolved oxygen levels in 

Woods Panel were generally above 6.0 mg/L, and within ranges, recorded at the stream study sites. EPA 

waleir quality criteria for dissolved oxygen indicate that average levels of 5.5 mg/L and above and 

instantaneous readings of 3.0 mg/L and above aire suitable lot warmwater fish populations ("IJSEPA 

1986). Overall, the levels of dissolved oxygen measured in the Housatonic River system were within 

acceptable criteria. 

The monthly pH measurements at Sites HRI and HR3 - HR6 ranged from 7.9 to 9.0 (Table 4). 

This indicated that river water was alkaline, in contrast to 1992,, when measurements indicated that tine 

plfl of (lie river varied from acidic to alkaline (Appendix C). The pli in 1993 varied less than in 1992, 

although the reasons for this are not known. 

Nitrate levels indicate some nutrient loading, as indicated by the range of 0.331 to 2.40 mi,g/L for 

(lie five Housatonic River study sites whew this parameter was measured (Table 4). For comparison,, 

Hynes (1970) reported that background nitrate levels in rainwater from Connecticut ranged from 0.05 

to 0.07 mg/L, In addition, Paul and Duthie (19!i>9) measured initiate levels of 0.01-0.06 mg/L in an 

oligotrophic river in northern Quebec. However, the nitrate levels measured in the Housatonic River are 

within ranges typical for this region. For instance,, initiate levels in Kubbard Brook in northern New 

Hampshire ranged from 0.4 to 2.5 mig/L (Goldman and Home 1983). 

Maximum total ammonia levels ait the Housatonic River study sites ranged from 0.08 to 0.23 

mg/L (Table 4). However, the toxic form of ammonia is unionized ammonia, which comprises only a 

part of total ammonia. When levels of unionized ammonia were calculated from measured levels of total 

ammonia, Uhe maximum values were 0.02 mg/L (Table 3). This level is considerably hellow the lowest 

acute response levels to uniodized ammonia by 29 fish species and 19 invertebrates (I) SEPA 1985). 

Toxic levels of unionized ammonia were apparently not present at study sites on Uhe Housatonic River 

in the summer of 1993. 

http:0.01-0.06
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4.3 Fish Populations 

Four parameters related to fish population dynamics were used to evaluate the fish populations 

in ithe Housatonic River system. These parameters are commonly used by ecologists when evaluating 

aquatic systems. The four parameters used in this study were: species diversity and richness (the number 

and kinds of species present), density (liie number offish per acre), biomass (the weight, or pounds of 

fish per acre), and condition oir relative weight (the overall healtli and fulness of tlie fish). These 

parameters can be used to assess ithe populations at a site amid to assess differences between sites. 

4.3.1 S|]M!ci<(>Ji Diversity mnid Richness 

Species diversify ami species richness are general indicators of the health of a fish community. 

Species diversity refers to Hie distribution of the different species among the families of the fish and 

among the general categories of game fish, rough fish and forage fish,. Speci.es richness refers to the 

number of species present at a site. Ttiese parameters are used in evaluating the status of a fish 

community and determining if an aquatic ecosystem has been degraded For example, species richness 

is generally inversely related to the degree of degradatio n of an ecosystem (Key 1993). 

The following subsections present, first, a general discussion of the findiojgs on fish species 

diversity and richness in llie Kousatonic Riveic in Massachusetts, followed by a discussion of the find ings 

for each specific group of study sites. Table 5 lists the fish species collected from the Housatonic River 

in Massachusetts in five studies since 1943, including the present study. Table 6 lists llie species 

collected by Chadwick <!i: Associates in 1992 and 1993 at each study site,, while Table 7 shows the 

number of each species collected at each site in 1993. At llie end of this section, the results of the cluster 

analysis of tine fish community data are presented. 

A total 40 species offish in 10 families have been collected from the Massachusetts sections of 

the Housatonic River in llie five studies since 1943 (Table 3). Although the killifish collected by Bergin 

(1971) were not identified to species, these were probably banded killifish, since this is the only species 

http:Speci.es
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of killifish whose natural distributional range includes llie Housatoniic River (Page and Burr 1991) 

Twenty of the 44) species were .game fish. The mu&kellunge collected 1111 1982 by Slewarl Laboratories 

was probably a mis identified tiger muskie, a sterile hybrid cross between a northern pike and 

mu&kelrunge. Although mu&kellunge are not native to the region, tiger musky have been stocked in lakes 

mi the Housalomc River Valley, from which they have escaped into the Housatonic River (Joe Bergin, 

Massachusetts DFW, pens, connrn. Jan. 26, 1993). Overall,, the species collected since 1970 in the 

Housatomic Rivet are typical for tins region,, representing a good diversity in (lie fish coniinuimity. 

Based on due two Chad wick & Associates studies (1992 and 1993 combined), species tidiness 

at each site ranged from 11 to 17 species (Table 6). Bach site displayed good species divei&ity, indicating 

a balanced fish community downstream of Pittsfield. The fish community within each study site was 

fairly consistent between 1992 and 1993,, indicating community stability. Differences between years and 

between sites were generally due to the presence or absence of the less common species. The exception 

to this was at Site HR4, where only five species were collected nn 1992, but eleven species weire collected 

mi 1993. The additional species collected iin 1993 included llnee sunfish species and thiee forage fish 

species. Thus difference was probably due to the more intensive sampling effort in 1993. 

A combined total of 28 species of fish 'were collected in 1992 and 1993 from all llie study sites 

in the Housalonic Ruver system (Table 6). This species richness, was within Hinges collected by 

researchers, in oilier warm water streams; in the eastern half of North America. For example, in western 

Massachusetts, McCabe (1943) collected 22 species in the Deerliield River system, 27 species in the 

Westfield River system, 25 species in the Chicopee' Rivet system, and 18 species in the Hoosnc River 

system. In other areas, 22 species were collected in streams in southern Ontario (Johnson 1965), 26 

species in the Little Sioux River, Iowa (1-1 arisen 1971), and 33 species in Joidan Creek, Illinois (Larimore 

1961). Species composition in these slieams is also similar to (lie Housalomc River system in that the 

number of species was usually dominated by IJCUIIMMWS, followed bv .sunfish. 
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TABLE 5: List of fish species collected from Housatonic River system, Massachusetts 
(Mc=McCabe 1943; M-Bergin 1971; S = Stewart Laboratories 1982; B === Blasland 
& Bouck Engineers 1991; C = Chadwick & Associates 1992 and 1993). 

Family 
Common Name 

SjiuonoiriklanE' 
Brookjrout 
Brown trout 
Rainbow troul. 

Centrarchidie 
Bluegill 
Black cnippie 
'White crappie 
Green iiunfish 
Largemouth Ibaiin 
Pumpkin iced 
Redb roasted junfish 
Redeair surifish 
Rock bass 
Srna Umouth bass 

Esocidac 
Chain pickerel
 
Grass pickerel
 
Northern pike
 
Muskeliunge
 

Penidae 
Tcsiielluted darter 
Ye How Perch 

IP^iM'miiuEJi  lurl Jiiif*  1,1 VblJ'|JI!IIHLIWK 

Trout perch 
IctiiiliJiridiHE' 

Brown bullhead 
Yellow bullhead 

LongnoKC sucker
 
Volute sucker
 
Ccctillu chvbtucker
 

Blficlaioac dac«
 
[Muntnosc minnaw
 
Bndli: shuicr
 
Conriinon carp
 
C'onrinion shiyrier
 

Creek chub
 
Falliuh
 
Faliiead rnininow
 
Gk>lden shiyrier
 
Goldiuh
 
Lonji?rias« daix
 
Spoitlail shiner
 

-Kilkfijih
 
Banded kilhilsh
 

Slimy siculpiii 

'Mai !>|[icd« Eklliiiirai 
Simecicii Ntklrimsiui, Clhuidvrkh <!t: ASSUME 

Scientific 
Name 

Salveluuts fontinalu 
Saimo truna 

Oncorhynchuj mykiss 

Ltponus macrochirus 
Pomaxis migromaculatuj 

t'amoxw annulans 
Lepomis cyanettus 

Mtcroptn us sa bnoides 
Lepomis gibbosus 

Ltpomis auntus 
Lipomii: micro fophus 
Amblophtes rupestris 

Micropterus dotomteu 

Esox niger 
Esax am.eticanus 

Esai: lucius 
Estox majquinon/iy 

Wwostoma obnstrdi 
Percaflavescens 

Percopsis omiscomaycus 

Amemrus nebulasus 
Ameiurus natalit 

Calostomu.! ccaostomm 
CatMtom-Ms cofnm frsani 

Enmyzon oblongus 

Rhinichlhyf of rat u luj 
Pimephalfs notaluj 
Notroph bifrtnatuj 

Cyprinus carpio 
Luxilus cornutuj 

SamatUuj atromaculatus 
Senwlitm corporate 

Pirntpha lex prom f leu 
Natemigonuj ciysole UCOLI 

Carat;tins auratus 
RhMchtthys cataractae 

Noffepu hudsonius 

probably Fmdulu.f a'iaphanus 
Fundulus a'iaphanus 

Cattus rognanis 

JLIlljIME 

Houiialoiriic 
River 

Mc.S 
Mc,B,C,M,S 

;MC,;M,S 

M!c,C,M,S 
c,s 

C 
S 

Mc,B,C,M,!J 
Mc,C.M,S 

Me 
S 

Mc.C.M.S 
Mc.C 

Mc,C,M,S 
Me 

C 
S 

C 
Mc,B,C,M,S 

Me 

Mc,C,M,S 
C 

Mc,C,M 
Mc,C,M 

Me 

Mc,CJM 
C 

Me 
C 

MC.C.M 
MC.C.M 
Mc.C.M 

C 
Mc,C,M 

C,M 
Mc.C.M 

C,M 

ivl 
C 

Me 

40 
28 
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TABLE Ik List of fish species collected by Chiadwiick & Associates, Inc. from the Kousatonic River 
system, September 1992, 1993. X == collected in 1992 and 1993, 92 == collected only 
in 1992, 93 == collected only in 1993. She HR5 not sampled mi 1992 

Family Upsjjrsam Shallow Downstream Deeo Downstream Pond 
Common Name EB1 WBI E1B2 HRI HR3 HR4 HR2 MRS HR6 WP1 

Salmonidae 
Blown trout 93 93 X 

Cenlrarchidae 
Rock bass X X X X X X 92 93 X X 
Black cirappie 93 X 93 X X 
White cirappie 93 
Bluiegill X X X 92 93 X 93 X X 
Largemouth ba&s X X X X 93 93 X 93 X X 
Pumpkin&eed X X X X X 93 X X 
,8 mallmouth bass 93 X 

Esoci dl an: 
Northern pike X 
Chain pickerel X 92 93 92 

Ferddae 
Tessellated darter X 93 92 
Yellow perch X X X X X 93 X X 

]lct»iliunriidaie 
Brown bullhead 92 X X 93 X 
Yellow bullhead 93 

Catostomidae 
Longnose sucker X 93 
Whit e suck eir X X X X >! X X 93 X X 

CypriinuidatE! 
'Goldfish 92 X 

Conrurnian shiner 92 92 93 X X 
Creek climb 92 93 .X 93 93 
Common carp X 93 92 X 
Fallfish X X X X X 93 X 
Fathead minnow 93 
Golden shiner 93 93 92 
Longnose dace X X X X X X 
Blunt-nose minnow 93 X X X X X 93 93 X 
Blacknose dace X X X 93 X 93 
Spottail shiner 93 93 93 93 X 

Cyprinodontidae 
Band edkilli fish 93 

Specks Richness 15 16 11 16 14 14 116 
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A total of 7, 174 fish were collected im the Housatonic River system in 1993 (Table 7). Minnows 

greatly dominated the number of fish collected, accounting for 71% of all fish. The most abundant 

minnow species was the bluntnose minnow, Suckers were Hie second most abundant family, accounting 

for 15% of all fish collected (Table 7). This numerical dominance by minnows is probably normal for 

many warmwater streams (Larimore 1961; Matthews, 1986, Lobb and Orth 1991). 

Fifteen and sixteen species offish were collected at Sites EBl and WB1, respectively (Table 6) 

upstream of the GE facility. "Hie fish communities at each of these sites are relatively stable, as indicated 

by the fact that ten species at each site were collected in both 1992 and 1993. Most of due species 

collected in only one of the sampling years were imconimon species. For example, although white 

crappiie, yellow bullhead, and fathead minnows were collected at. Site WB1 only im 1993, they were not 

collected at any other site in 1992 or 1993. The brown trout collected at Site EBl in 1993 was probably 

am incidental migrant from upstream aieais. The state of Massachusetts actively manages due Housalonic 

River upstream of Pittsfield, near the town of Hinsdale, as a trout fishery (Leo Daly, Massachusetts 

DFW, pers. comm. Dec. 8, 1992). The species richness at these two sites combined was 19 species 

(Table 6). 

Tint: fish populations at these two sites were also diverse. The species1 present represent seven 

different families of fish (Table (5). All three (general groups of fish (game,, rough, and forage) were 

represented, usually by multiple species. The species diversity al these two sites indicates balanced 

populations. 

Eleven to sixteen species were collected al: Sites EB2 to HR4 in 1992 and 1993 (Table 6). The 

fish communities at these sites were relatively stable, similar to the shallow water sites upstream of the 

GE facility. For example, Sites EEI2 and H R3 each had ten species that were collected in both 1992 and 

1993,, and Site HRI had nine species that were collected in both years. Six new species were collected 

at Site ]HR<4 in 199:1, but this was probably due to increased sampling effort. 
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TA1LE 7: Number offish collected by Chadwick & Associates, Inc. from the Housatonic River 
system., September	 1993. 

Family Upstream Shallow Downstream Deeu Downstream Pond 
Common Name ]EB1 WBl EB2 HRI. HR3 I-IR4 HR2 HR5 HR6 WP1 TOTAL 

Salmonidae 
Brown trout 1 1 11 13 

Centrarchidae 
Rock bass 40 1.8 31 29 58 23 4'J 7 3 232 
Ellack crappie .... .... .... .... .... 1 1 4 4 10 20 
White crappie .... 1 .... .... .... ... .... .... ... 1 

1 ... .... 1Bluegill 6 2 3 32 44 75 164 
Largemouth bass 2 2 1 18 2 32 4 22 1.5 26 124 

.... Pumpkinseed	 9 9 1 2 .... 4 16 6 31 78 
.... .... .... .... .... .... Smallmouth bass	 8 11 19 — 

.... .... ... .... .... .... .... .... Northern pike 1 1 
.... .... .... .... .... ... .... Chain, pickerel 1 4 5 

FercidaiE! 
.... .... .... .... .... .... .... Tessellated darter	 40 1 41 

.... .... Yellow perch 5 21 9 94 13 119! 2 50 212 
klallurklae 

.... .... ... .... .... 1 4 .... Biro win bullhead 2 32 39 
... .... .... .... Yellow bullhead .... 1 .... .... .... 1 

Catoslomidae 
.... .... ... .... .... .... .... Longnose sucker 47 1 48 

White sucker 5 1.74 137 119 405 31 20 80 6 75 1,052 
Cyprinidae 

.... .... ... .... .... .... .... .... Goldfish	 21 21 

.... .... .... .... .... .... .... Common shiner 153 3 156 

.... .... .... .... .... Cireek chub 5 3 14 27 49 

.... .... .... .... .... .... Common carp	 2 34 1 1 38 
.... .... .... FaJllfisJh. 21 1.31 67 5 7 7 238 

.... ... .... .... .... .... .... .... Fathead minnow 2 2 

.... .... ... .... .... .... Go Idem shiner 4 3 11 18 
.... .... .... Longnose dace 40 136 46 2 300 662 1,186 

Bluntnose minnow 1 1,1.91 427 498 32 10 'J 1 1 2, 164 
.... .... .... Blacknose dace 204 289 66 9 6 521 1,095 

.._ .... 134 Spottail slh iner 4 .... 119 1 .... 3 7 
Cyprinodontidae 

.... .... ... .... .... .... •™ BaiKled killifish •"•' 3	 3 

Number Collected 339 1,981 941 911 937 1,300 48 270 103 344 7,174 
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The single bio w m irout collected al Site HR3 was probably a migrant from a tributary to (he 

Housalonic River. Although the lower Housatonic River is not actively managed as a trout fishery, the 

tributaries are slocked wilh trout (Leo Daly, Massachusetts DFW, pers. coirnrn. December 8, 1992). 

The species diversity al liie shallow sites downstream of the GE facility was similar to the shallow 

sites upstream. ,8 even families offish., represent ing game fish, rough fish and foirage fish, were present 

As at the upstream sites, the minnow and suitfishi families (Cyprinidae and Centi arch Idas:) contained tlie 

most species. The combined species richness at the four shallow sites, downstream of the GE facility 

grouped together was 20 species, similar to the cumulative total of 19 species found at the two sites 

upstream of (lie GE facility 

Eleven to 14 species were collected al these sites in. 1992 and 199:1 (Table 6) Sule ]MR2 had eight 

species that were collected in both years, and Site HR6 had nine species that are present in both years 

These data indicate that the fish communities in. these river sections were relatively stable Site MIR!) was 

sampled only in 1993 These three sites had somewhat sirnilai fish communities, witJh eight species 

captured at all thiee of the sites over the rwo yean, of sampling 

The specnes chveisity at. these sites included multiple species of game fish,, rough fish and foirage 

fish at all three sites (Table 6) The suiifi'sh family, Cenlraichidae, was the dominant, family The 

sunflsh as a group generally prefer the deeper, more pood-like conditions present: at these sites1. The 

combined number of species at these Ih ree sites w as 18, very similar to the 19 and 20 species present in 

the shallow sites upstream and downstream of the GE: fac i l i ty , respectively. 

The fish community of Woods Pond has been relatively stable over the two years of sampling;. 

Fourteen of Line sixteen species collected from Hie pond were collected during both years Only two of 

the less common species were not captured in 1993 (Table 5). As in 1992, sunfish and whi te suckers 

were the most abundant groups in 1993 (Table 7). 
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The r<»ulK (torn 1993., like those for 1992, indie alt: the presence of a diverse, balanced fish 

community. Game fish, rough fish ami forage fish (minnow:;) are all present in substantial amounts. Tlie 

number of species (16) captured over the two years of sampling us higher than al. all of the other 

individual shallow and deep Hou&atonic Rivei sampling sites (Table 5) and is.only slightly less, than die 

combined number of species present in liie otheir habitat types when grouped together. This is in .spite 

of the relatively high levels of PCBs present in the sediment of Woods Pond, as compared to most otheir 

sites. 

As previously outlined,, the fish community data from the nine stream sites weire also evaluated 

with cluster iinalys.es. The Jaccard Index compares sites based on the piesence or absence offish .species 

and groups the sites by similarity. The results of this analysis indicate that the species present al: the sites 

grouped accord ing to similar habitat type (Fig. 3). In other words;, the species present al the sites were 

moire a fu nclion o f habitat type (shallow or deep) Uhan a linnet ion of other factors such as location relative 

to the CiB facility. Cluster analysis usinij; the Percent Similarity Index, which takes into account the 

relative abundance of the species as well as their presence or absence., resulted in a similar cluster pattern 

(Fig. 3). These analyses indicate that the fist) communities; in the Housatonic River are determined by 

habitat features, not the patteni of PCD sediment concentrations. 

http:iinalys.es
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FIGURES: Results of cluster analyses for fish community data, nine Housatonic River stream 
sampling sites, 1993. 
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4.3J Density and Biomass 

Traditionally, density (number offish/acre) andbiomass (pounds of fish/acre) have been among 

the most important biological statistic:;; of fish population (Yam Dem Avyle 199:1) Both of these 

parameters relate to the relative abundance of ,a fish population, based on a per unit area ( im tiiis case an 

acre). Because effort: and cost of esl inial ing absolute abundance in an entire river is. prohibitive, lelati ve 

abuiridanice estimates based on the sampling of a representative section of stream within a watershed is, 

an accepted method of estimating abundance. 

Estimated density of fish does mot account for fish size, both within a species oir between species 

Density can therefore oveirestimate the importance of smaller fish to a community. A moire meaningful 

parameter foir evaluating the structure of a fish community is biornass (Ibs/acre), since it is not biased by 

fish size. The capacity for an aquatic ecosystem to support fish is most appropriately based on biomass 

rather than on density. 

The data on number of fish collected during our 1993 study have been presented in Table 7 

above. The estimated densities at each stream study site are shown in Appendix A, Tables A- l through 

A-3. The bio mass results are presented in Appendix A, Tables A-4 through A -6 (in Ibs/acre for the 

stream study sites) and Table A -7 (total weight for Woods Pond fish), and are summarized in Figure 4 

The density and biomass results for each group of sites are discussed in (he following subsections;. 

Shallow. WiieiJSjius^ 

Data on number offish collected and estimated density indicate III at minnows dominate the fish 

community at the shallow water sites upstieam of the GE facility (Table 7, Appendix A, Tables A-l to 

A-3) In general, all three major fish groups, (game, rough, and forage fish) are represented at these 

sites, although the proportions; of while suckers and blunt nose minnows at WEI were relatively high. 

Although forage fish were very abundant at Site EBl, they comprised only a small proportion 

of the biomass (Fig. 4). The fish community biomass at Site EBl was dominated by game fish,, and 

smaller proportions of forage fish and rough fish. Because of a very large population of bluntnose 
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POND 

FIGURE 4: Estimated biomass of forage fish, rough fish, and .game fish at study sites on the 
Housatonic River system,, September 1993. 

* Weights estimated for forage fish. 

** Biomass for Woods Pond represents biomass actually collected, not estimated for 
entire pond. 
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minnows at Site W B I , forage fish dominated biomass at this site, followed by rough fish and game fish 

(Fig 4). 

Shallow, 

At the shallow water sites downstream of (he GE facility, as at tins: upstream shallow water sites, 

minnows dominated in terms of number collected and estimated density (Table 7; Appendix A, Tables 

A- 1 to A -3 ) . The except ion was Site 1HR3, where large numbers of white suckers were collected from 

a. 3-4 ft deep pool at this site. Densities offish were balanced at most sites., although density of rough 

fish. WAS relatively high at S i t e H R 3 . 

Estimates of biomass (Ibs/acre) indicate that game fish and rough fish comprised the major portion 

of the biomass at most shallow sites downstream of the GE facility (Fig. 4, Appendix A, Tables A-4 to 

A-6). Again, the exception was Site Hit 3, which contained over 380 Ibs/acre of white suckers. Except 

for Site HR3, the fish coinnnnriilies at the shallow waiter sites downstream of GB had relatively balanced 

biomass of game, rough, and loir age fish, 

Al all of the deep water sites .game fish dominated die number collected and density estimate:;., 

followed by rough fish (Table 7; Appendix A, Tables A - l to A -3). This pattern is in contrast to the 

shallow water sites where minnows were dominant and is related to habitat differences between the sites 

and difference!; in the electrofishing techniques a! the deep and shallow sites. The reduced 

maneuverability when boat eleclrofishing lowers (he efficiency of collecting small fish. 

Biomass of fish was low at Sites HR2 and ]MR6 (Fig. 4). As staled previously, these low biomass 

estimates are related to the reduced efficiency of boat elect rofishing. Total biomass of fish at Site HR5 

was high, approximately 200 Ibs/acre. This site had submerged rock pules and dropoffs, which tended 

to concentrate fish, making them easier to collect Rough fish, especially white suckers,, dominated Hie 

fish biomass at the deep water sites (Fig 4; Appendix A, Tables A-4 to A-6). 
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Estimating density and biomass of the fish in Woods; Pond would be a very difficult task ami was 

out of Line scope of this study. Nevertheless, the number and mass of fish captured in Woods Pood us 

sufficient information to evaluate the fishery The three most common specie* captmed were bluegill, 

yellow perch, and'white suckers (Tahle 7, Appendix A, Table A - 7 ) , which occupy different niches iin tiie 

pood. This, suggests a balanced fish community. As expected in pond habitat types, the sun fish 

(Cenbarchidae) conlained the tnost luiinnbeir of species (5) as well as the most individuals,. The minnow 

family also was represented by five species, but the number of individuals was much lower tlian that of 

the sunfish. This may be due, at least in part, to the selectivity of the boat electrons!)ing method for 

larger fish 

The fish community of Woods Pond was similar to that, of the three deep water sites on the 

Housatonic River (Table 7). Simfish, yellow perch and w h i l e sucker>, were relatively abundant at all 

three s ites. 

433 Fish Conidiiltioni 

Fish condition, as measured by the ratio of the weight of a fish to its length, provide;? a measure 

of the fish's health or well-being (Mey 1993). F'i,sh condition can be used to monitor the influence of 

environmental change or perturbations and also to identify ages oir seasons when the available food is 

inadequate (Ney 1993) Traditionally, there have been numerous indices to describe fish condition 

(Carlander 1969; Murphy and Willis 1991; Murphy el at. 1991, Ney 1993). However, many of these 

indices were biased by fish size. For llnis reason, irel alive weight (Wr) was the index offish condition 

used in this study, since it is not biased by fish sue. The method used to calculate relative weight was 

described in Section 3.3 above. 

Each species has a minimum length fbi calculating relative weight, usually from. 4 to 6 inches 

(Murphy and Willis 1991). Therefore, only the fish above this threshold level were used in relative 

weight calculations, Expected relative weight values have the same general range across most species, 

generally falling between 70 and 130 (Murphy and Willis 1991). Relative weight values between 95 and 
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105 for most, species are considered to be the optimal management. target, and indicate due 'fish are in 

good condition and mot stressed (Anderson 1980; Anderson and Gutieuler 1983), However, Willis et al. 

(1991) observed regional differences in relative weights and suggested developing regional standards for 

yellow [>eirchi, instead of relying on a national standard. Therefore, instead of a relative weight standard 

of 100, the standard used for yellow peircln in this study was 79, based om previous studies iin the New 

England area (Willis el al. 1991). 

The mean relative weights for the most common game fish collected at the Housatonic Rivei 

study sites are presented in Table 8. These results are also discussed below for each group of study sites. 

In addition to calculating relative weijght, fish condition was assessed by examining the general 

appearance of the fish. Water quality problems; nay manifest themselves in increased irates of parasitism 

and abnormal growth patterns. However, the fish collected in 1993 appeared to be healthy, with no 

abnormal growths and few external puasiles. The parasitic fluke* observed in many yellow perch in 

1992 (see Appendix C) were observed in only one fish in 1993, a perch from Woods Pond. 

Relative weights of rock bass were go«o<l at Site WE: I, iinidicatiing that this species was healthy and 

in good condition (Table 8). Only one largemouth bass was collected al Site WBI, and it was ini flood 

condition. Although oinly one bluegill and one biro win trout were collected at Sites WBI and EB1, 

respectively,, theii conditions were below optimal. The relative weight of yellow perch at Site WBI was 

close to the standard of 79 for this species, At Site EB1 five yellow perch were collected., and their 

relative weight was below the standard. This may be due to the small sample size. However, the relative 

weight of this species at Site EB1 in 1992 was also relatively low, This suggests the yellow perch al this 

site may be experiencing some sort of stress. Given the generally good conid itioin of line oilier species 

at this site, there may be some factor affecting yellow perch alone that is causing the low relative weight. 
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TABLE !i>: Mean relative weights (W,) of the most common game fi&hi at sites on the Housatonic 
River system, September 1993 

Si[>ecie,& 
Bit own Largemouth Rock Yellow 

SITE Bluegill Troul Ba&s Bass Perch 

Shallow Site Upslream of GE Facility 
... ... EBI 78.3 64.9 

WB I 90 5 1144 94.5 77.6 

Shallow Site Downstream of GE IFiiicili ty 
EB2 .... 1156 91.6 ... 

HRl 85 2 102 4 tiEi.4 80.1 
HR3 84.6 ... 92.7 ... 

HR4 81.S ... 105.2 ... 

Deep Sites Downstream oi GE Facility 
HR2 101 9 1105 - 77.6 
HR5 106 I 106 5 87.2 ii.0.4 
HR6 1057 112 1 86.2 83.2 

Woods Found 
WP1 1 1 3 3 100 0 80.0 

Standard 100 100 100 100 79 
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Condition of game fish, as measured by relative weight, varied alt (lie shallow water sites, 

downstream of the G1E: facility (Table 8). The only bluegill collected at these sites (from H R 1 ) had a 

relative weight less than optimal. Although ill is difficult to draw conclusions from only one fish, 

the lower condition factor is probably related to habitat. Bluegill & are normally associated with ponds, 

lakes, and pools of large rivers rather than shallow streams. This is supported by their relatively low 

numbers at all shallow sampling sites, (Table 7). Condition of brown trout collected at Sites 1HR3 and 

liR'l was below optimal, indicating they may be stressed. High water temperatures may have been a 

primary cause of below optimal condition. For example, maximum water temperatures at Site HR4 

reached 29°C in July (Table 4), which is at the upper end of the range of lethal temperatures (25 °C­

29 °C) for brown trout (Carlander 1969, Raleigh et al 1986, Behnke 1992). Optimal temperature 

requirements for growth and surviv al of brown trout are 12 - 19 "C (Raleigh et al. \ 986). M any labor atory 

experiments indicate that trout reduce, and final! y cease, feeding as water temperatures increase from 22° 

to 25° C (Befanke 1992). 

Largemouth bass were nn good to excellent condition at Sites EEI2 and I-IR1 , although only one 

was collected at Site EB'2. Rock bass were in good condition at Site I - IR4, but in less than optimal 

condition ant the other downstream shallow water sites. The lower condition of rock bass al Sites EB2, 

M R 1 , and HRJ correlated with die absence of preferred habitat. These thiree sites did molt have the silt-

free, rock bottomed substrate normal! y associated with this spec ies (Scarola 1987, Page and Ekin 1991). 

In contrast Site HR4 had higher water velocities, which prevented the accumulation of silt on tJhe rock 

subslr ate , and thus provided good liabiUI lor rock bass. Condition of yellow perch at Site HR1 was 

good, when compared to the New England standard of 79 (Table 8). This indicates that the yellow perch 

were healthy at this site. 

The condition of game fish at the deqp water sites downstream of the GE facility was generally 

good (Table 8) Bluegill were in good condition at all sites, indicating that they were healthy and mot 

stressed. Similarly, largemouth bass were in good condition at all sites Although rock bass al Sites HR5 
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and HR6 had less than optimal relative weights, this; is probably related to l.he absence of their preferred 

habitat at these sites. Largemouth bass and bhiegi.ll prefer the sic weir velocities and pool hiabntal 

associated with the deep water sites (Page ami Bun: 1991), and this is reflected in tlieii good condition. 

Compared to Uhe New England relative weight standard of '79, condition of yellow perch was good at all 

of the deep water sites. 

The condition o f the game fish in Woods Pond was good. All relative weight indices for the 

more numerous game: species in the |>OIM! are at or above the slandaid weight!; (Table 8). This indicates 

health y populations and a stable, balanced ratio of game fish to forage .species The condition of the fish 

indicates, mo unusual environmental stresses to the populations. The condition of (lie fish, combined with 

the population parameter!; noted above, would indicate that the presence of PCBs in the system is having 

no adverse effects on the fish commu n ity of Woods Pond 

43A Comparison to Previous Studies 

Results from the present study have been compared to data from previous studies both in the 

Housalonic River drainage and in other New England dra in ages. Sue!) comparisons must be made 

c aulious ly due to differences in sampling techniques and sampling effort among studies. Nevertheless, 

the comparisons provide a general idea of the relative healtli of the fish communities of the Hous atonic 

River in Massachusetts 

A comparison of fish community composition between the liousatonic Riveir in 1993 and previous 

studies in the Hous atomic River ditainage ajrid othen drainages in New l::;r)gland and otheir parts of the 

Mointhe!.ast is presented in Table 9. Similar to the Housalomc River in 1933,, foirage fish clominaitecl 

collections in. four out of the otheir seven studies listed However, the fish cornmmiity in the Flousatoniic 

River in Massachusett!; in 1970 (Beirgin 1971) was mot dominated by forage fish, but. by lough fish, as 

shown m Table 9 and Figure 5, which compares the fish community composition between the present 

study and the 1970 study. This predominance of rough fish, mainly white snickers, in 1970 indicates that 

the fish community may have been unbalanced, possibly due to a shortage of habitat or food for game 

http:bhiegi.ll
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fish. The fish community in the Housatonic River iiri 1993 was, in belter balance,, as indicated by the high 

proportion of forage fish compared to game fish and rough fish. The 'high proportion of forage fish 

provides a slJton,g food base lor predatory game fish. In addition, the lower proportion of rough Eiish i n 

1993 indicates a belter balanced fish community, iiri that then? were fewer rough fish to compete with 

moire desirable species lor food and habitat, 

Table 10 presents a comparison of species composition of the fish, communities between the 

Housalomic River in 1993 and previous studies imithe l-lousatonic River drainage and other drainages in 

the Northeast. A total of eight families off ish were collected in 1993 as part of the present study. 

Previous studies in tine lHoiis.a1.omic Riven: drainage collected between seven and mine families. McCabe 

(1943) collected nine families, and Bergin (1971) collected eight families in the Housalomic River Data 

from historical studies such as McCabe (1943) and Bailey and Oliver (1959) are included in tliis report 

because they provide a historical picture of the structure o:E fish comimu.nil.ies prior to any effects within 

the last SO years. Investigalor& in otheit drainages in the Northeast collected from foui to eleven families 

(Table 10) The more common families, such as minnows, sun fish, and suckers, were almost always 

collected in the previous studies. 

The number of species collected in the Housatonic Riven in 1993 was similar to previous years 

(Tab!e 10). McCabe (1943) collected 25 species and Beit g in (1971) collected 20 species in the Housalonic 

River In addition, investigators in other Northeastern rivers collected from 11 to 38 species (Table ID). 

The number of species collected (26) in the Housalonic River in 1993 falls within this range. The 

number of species collected in previous studies that were common to the present study ranged from 6 to 

19 species, and comprise;] from. SO to 95% of the total number of species collected. These data indicate 

a high similarity between the fish community in the Housalomic River iiri 1993 and other rivers in the 

Northeast. 
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TABLE, 9: Comparison of fish community composition (% number collected of forage fish, game 
fish, and rough fish) between the present study and other studies im (lie Housatonic River 
drainage ajtid oilier d rainages in the Northeast Dales im paLremthiesiies imdicate appropriate 
year of multiple-year iiiivesiljiaUon. NA ::: Not available. 

Contunniniity Composition 

Sttreairni, State Number Forage Game Rough 
Collected Fish Fish Fish Reference 

Housaitonii <c Miiveur Pina iiiniiige 
HousalonicR., MA (1993) 7,174 71 13 16 Present Study 

Hous atonic R.,, MA 1,091 25 5 70 Bergin(197l) 
Naugatuck R., CT •t,166 77 9 14 Mount et al. (1986) 
NaugatuckR., CT 1,379 27 41 32 Kasul et al. (1990) 

CHlnar Dmiiri!Ei|(;€!i 
Ware R.  , MA 7,223 26 23 52 Swanson (1973) 
Lewis Cir.,, VT (1989) NA 90 4 5 Lanigclooaiid Fiske (1991) 
Nine Mile Cr., NY 1,246 80 5 15 Finger (1982) 
TownCir., MD 1,470 73 23 4 Goodfellow and Lebo (1981) 
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FIGURE 5: Number and proportion of foiage fish, rough fish, and .game fish collected from the 
Housalonic River by Chadwick & Associates, Inc. in 1993 and 1992,, and by the 
Massachusetts DFW at corresponding sites in 1970. 
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Tlie minnow family dominated t:hii! number of species collected in the present study and almost 

all previous studies (Table 10), Ten minnow species were collected in (lie Housatonk Rivet in 1993, 

compared to eight, species in 1970 (Sergio 1971) and seven species m 1940 (McCabe 1943). Minnows 

also dominated in 18 of due remaining 21 stream segments previously studied. In addition, sunfis,h were 

the second most donrnnaiit family in the Housatonic River in 1993 This correspond s to most of the 

previous studies. 

Estimates of total fish biomass (Ibs/ane) for correspond Ing sections of the river were compared 

between the 1993 and the 1970 studies; of (lie liousatonic River, as shown in Figure 6 Estimated 

biomass of fish in 1993 was greatei than that of 1970 in three of four river sections and nearly equal in 

the fourth section. Although the methods differed between the two studies and the 1993 study was more 

intensive, Uhe data suggest higher fish biomass in 1993 as compared to 1970, This, in conjunction with 

a moire balanced fish community in 1993, indicates; that the fish community in the Housatonic River in 

1993 is healthier than in 1970. 

4,4 Benthic Invertebrate 

Three parameters, species richruas, dglisjty and dwffijily, aie commoirily used to evaluate 

invertebrate communities (Klemm etal. 1990) ami are used in this study. The species richness (number 

of different species) and density (number of individuals per square irncteit) parameter s, are: similai to thio&e 

used to evaluate fish population;;. Diversity for invertebr at e populations is actually calculated from the 

raw data and expressed as die ShiMunon^iVeav^iiVjDiversiity Index (!-!')• Thus is possible due to Ilie usually 

large number of invertebrates present in a sample. In contrast, the relatively few fish captured at a site 

would not allow meaningful calculations of 111 is sort. For invertebrates the diversify index act& as a 

measure of community health or stress. A high diversity index, values between 2 5 - 4.0, indicate 

healthy invertebrate commuml ies. Divers ity index values less than 1 .0 indicate a invertebrate community 

under severe stress (Klemm, et cd. TWO, Wiilim 1970). 
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FIGURE 6: Estimated biomass (Ibs/acre) of fish at sites on the Housatonic River in 1993 (present 
study) and 1970 (Massachusetts DFW). 
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4,4,1 Itanilthk Community Parameters 

The daUi showing number of laxa and densities of benthic mv ertebi al es at. due study site* are 

provided in Figure 7 and Appendix B ajtid are summarised in Table 11 The diversity indices iiie also 

included in Appendix B and Table 1 1. Tine lesults for each group of study sites aie discussed in the 

followiing subsections. The clusteir analysis' is them prese nted . 

The benilli ic invertebrate communities at. Sites EBI and WEI I contain a number of diffeient orders 

of insects and appear to be balanced (Appendix B). The presence of pollution intolerant mayflies 

(Ephemeroptera) and caddis flies (T'richoptera) generally indicates thai water quality al these two sites is 

at least fail (Braid field 1986; H ilsenho ff 1987; Flail; in., et d 1989). Each of these orders of insects had 

multiple species at both sites. However, the caddisflies at each site were dominated by Cheumatopsyche 

spp. which aie considered to be one of the moire tolerant groups. Tins suggests that both sites may be 

experiencing at. least some degree of enrichment with nutrients (H ilsenho ff 1981). 

As staled previous ly, divei&ity indices of 2.5 to 4.0 ate characteristic of healthy invertebrate 

communities (Klernm, etal. 1990; Wilhm 1970), Beckett (1978) found divei iities of 2 42 at control sites 

and 2.24 al sites stressed by a number of factors including poor water quality and habitat cleg radation. 

The diversity index al Site EBI was; 3.!i6, well within the range considered healthy (Table 11). At. Site 

WEI die diversity :inde>: wm only 2.:I4, sonnewhal below the healthy irange Also, the lower number of 

species collected al WBI (33), as compared to EBI (42), suggests that water quality conditions in the 

West Branch of the Housatonic River aie only fair 

The densities of invertebrates al Iliese two sites weice similar and high (approx imalely ' 

10,000/m2) (Table 1 1). Hynes (1974) observed that under conditions of slight organic eniichment, there 

were increases in benUnic invert ebraite densulies, but little decrease in diversity. This appears to be the 

case al Sites EBI and. WBI, with elevaitedl densiitks, but only fair lo good diversity value®. 
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TABLE 11: Benthic invertebrate density (#/m2), number of taxa, and diversity (H') at study sites in 
the Housatonic River system, September, 1993, 

Density Number Diversity 
SITE (#/m2) of Taxa (1-1'') 

Shallow Site Upstream of GE Facility 
EBI 10,429 42 3.56 
WBI 9,040 35 2.34 

Shi libw Sillies Downstream of GE Facility 
EB2
HR1
HR3
HR4

 8,003
 4,474
 54,429
 31,415

 50
 43
 50
 63

 3.06 
 2.96 
 3.15 
 4.35 

Site. EkiwDisltraun >n>l' GE
HR2 2,653
HR5 1,362
HR6 5,378

 Facility 
 47

 56
 38

 3.94 
 3.29 
 3.3(5. 

WiD»i>d!i Pound 
WP1 1,161 34 2.82 
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FIGURE 7: Mean densities (Mn!) of orders of benthic invertebiral.es collected from study sites on the 
Housatonic River system, September, 1993. Asterisks denote that individuals were, 
collected only in the qualitative kick sample. 
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I'm many aspects, the benthic invertebrate communit ies of the four shallow water sites downstream 

of the GiE facility (Sites EB2, HRI , HR3, HR4) weite similar to the two upstream sites,. Species 

composition included balanced communities willi numerous orders of insects (Appendix B), The number 

of species of invertebtales of the four downstream shal low water sites (43-63) was h ighet th an alt the two 

upstteam sites (3.5-42) (Table 1 1). The presence of mayflies and caddisflies at the four downstream sites 

(Picture 7) again indicate dial water quality is al least fair. Also, as at the two upstream sites, the 

caidd tallies ait (.tie four downstream sites are dominated by the germs Chewnaiopsyche and its close 

relative., Hydropsy 'che sp. 

Diversity indices al these four sites are all above 2.5 and indicate healthy,, balanced communities 

(Table 11). The diversities al Sites EB2, HRI and H1EU are all very similar and are within (lie range of 

values found at the two upstream sites. The diversity value at Site HR4 was 4.35., the highest of all sites 

and much higher liiani liie two upstream sites. This high value is probably alt least partially a result of 

the suitable substrate present att this site. The cobble substrate present at HR4 generally is considered 

to be one of the best Coir supporting iniver1tebical.es (Minshall 1984). 

The densities of invertebrates al Hie four shallow sites downstream of the GE facility vary 

considerably (TaJble 1 1). Att all four sites the densities are relatively high. This further supports the 

conclusions that these four sites are exhibiting sijgins of elevated nutrient levels.. The presence of many 

clean, water insect forms, such as the Heptageniitd mayflies (Stenacron sp., Stenonema sp.., Appendix B) 

indicates thai these sites have generally good water quality. Much of die increased densities at Sites HR3 

and HR4 are comprised of the net spinning caddisflies (Chewnaiopsyche sp. and Hychopsyche sp.) (Pig;. 

7, Appendix B). These organisms filler and collect particles from the water column. The abundance of 

these organisms suggests thai: llie riveit al, these two sites is very productive and that the production of 

algae and other organic particles is high. 

At Sites EEI2 and HRI,, similar invertebrate groups and some of the same species are present as 

at the two sites further downstream, HR3 and HR4 (Fig. 7, Appendix 13). 'However, densities are 

considerably lower than at the sites, further downstream. The difference in density between these two 

http:iniver1tebical.es
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groups of sites appeals, to be the result of the level of nutrient enrichment. As shown in Table 4, the 

highest initiate level,?, occur at Sites HR3 and ]HR4, due sites with highest densities of invertebrates. In 

contrast, the lowest densities of these four sites occurred ant Site MR!, which also liad the lowest nitrate 

levels. 

The deiiL&ities of invertebrates; at Sites BB1 and WB1 upstream of the GE facility were not 

significantly different (p ,S 0.31, p 2: 0.10, respectively) from Sites HRl or EB2 downstream of the GE 

facility. However, Sites I -IR3 amd M R 4 hand significantly higher densities than Site EB1 (p «; 0.08,) and 

W El 1 (p :•; 0 . 1 0). T!h is was primarily a result of the abundance of met -spinning cadd is flies , as we!I as high 

numbers of mayflies; amd clipleiraas, at Iliese two .sites. These results indicate Unit, on the whole, there 

were no discernible: negative impacts to the downstream sites when compared to the upstream sites. 

However, as noted eailieir, the invertebrate commu n il ies at HR3 amd HR4 do appear to be enriched , 

resulting in substanitiially higher densities than at the two upstream sites. 

of GJi Fa.cjj.lty. 

The three deep sites on the Housatonic River (HR2, HR5, HR6) are similar to ponds in their 

bottom substrate and depth. Thiis, type of habitat supports benthic invertebrates that aie much different 

than those of tine shallow stream sites. Tine invertebrate communities, of ponds and the slower, deeper 

sections of nveis are generally dominated in their composition by invertebrates in the fly amd midge 

group (Diptera) and by oligochaete worms (Hynes 1974, Welzel 1975). Also, there is a tendency for 

these communities to be somewhat less productive and less diverse because of the unsui liability of the 

predominantly silt substrate and the relative uniformity of the substrate' (Minshall 1.984). Therefore, the 

invertebrate coiranriunities of deep water sites should not be compared to those of shallow stream sites 

All three deep waiter sites on Line Housatonic River contained communities dominated by Dipteia 

and/or oligochaetes, as is typical for these habitat types (Fig. 7). Other invertebrate groups were present, 

but generally in low numbers Many species were absent oir rare in. the Elanani samnples taken on the 

bottom in deep water but were present in the rare liabilat types sampled, by the kick sampler (Appendix 

El) However, their presence indicates; a healthy and balanced community at these thre« sites 
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Diversity indices al l:h.s: three deep water river sites were relatively high (Table 1 1) The number 

of species al these sites, is also relatively high,, compared to the shallow upstream sampling sites (Table 

1 1). This information furUier supports the conclus ion of healthy, balanced communities of invertebrates, 

al Sntes HR2, HR5, and HR6. 

Ttie densities of invertebrates, al the deep water sites,, as expected, are lower than ant line shallow 

sites (Table 1 1). However, there we ire mo significant (P £: 0.30) differences bel ween the densities at HR2, 

(lie deep water snte with the highest PCB levels,, and the two sues further downstream, HR5 ajrid HR6, 

which liave much lower PCB levels, m the sediments . There does not appear to be a longitudinal pattern 

in invertebrate populations related to FCB deposition. 

The benthic invertebrate fauna ol'Woods POIM! exlmbite the typical lenlic species, asisenribl age. The 

dipleirans are doniiiiriaint w\:(h olig^ochaeles also common (Appendix El) Ailrnost all of the ol.he:i: uxa 

pitesenl were collected inn the kick net sample in the rare habitat type& around the edges of Woods Pond. 

As expected, because of the relatively deep water and habitat type, (lie diversity aund iriumlber of species 

in Woods Food are lowei than at the Hou&atonic Rivei sites (Table 11) 

The presence of many insects iiti UK; kick met sample, uncl tiding mayflies ajncl caddisflieft, suggest 

that v^aiter quality in Woods Pond us good. This unfonnaitiion, along wnlli a diversity index (2 K2) above 

the threshold level of 2.5, and Uhe presence, of 3<4 species, clearly indicates a healthy,, balanced 

invertebrate community in Woods, Pond. Although Woods Pond appears to have levels of PCBs thai aie 

hiiglujir than most portions of the Housatoirik Rivet, there appears to be no ecological effect on tine benthic 

invertebrate commu n ity . 

As, noted above \n the methods,, Uhe invateiiirale data from the various stream study sites were 

also analyzed with cluster analysis, using two similarity indices, the Jaccaid Index and (lie Percentage 

Similarity Index. Tine results of these analyses are stiowo iin Hgiure 8. 
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As. was true for the: fish community data, ilie results of the cluster analyses indicate diiii: the 

benlhic invertebrate conununities are determined more by babitat type than by other factors. In tennis 

of lite presence 01 absence of species; (Jaccard Index),, the shallow water sites aie generally similar and 

separate from tine deep water sites (Fig !EE). Tailing into account Line relative abu ndance of the 

invertebrate species present, using Hie Percent. Similarity Index, produces a similar clustering pattern 

In tliis case, the four most upstream sites inn (lie drainage, Sites EB1, WB1, EB2 iurid HR1 were most 

similar (Pig. 8). All four of lliese sites are shallow water sites, but they occur both upstream am! 

downstream of the GE facility. The remaining two shallow water sites, HR3 and HIM, were not as 

similar., probably due to the relatively high densities, of caddis; flies, at these s,itesi. The three deep water 

sites forraed a separate cluster group. This, pattern of clustering indicates; mo apparent, effects of PCBs 

on. bentliic invertebrate populations. 

4.4.2 Comparisons to PireviKinjiK Studies 

The benLhic invertebrate results, of the present study, in terms of number of laxa, diversity, am! 

densiily, have been compared to results lirom previous studies both in the Housatonic Rnveit drainage 

system amd inn olheir river drainages in the Northeast (New England amd upstalte New York). These 

comparisons aie presented in Table 12 and diiJcusised below. 

From 35 to 63 laxa of benthic unvertebraites were collected iioirin the study sites on. the Housatonic 

Rnvei system in 1993, as part of Ilie pireseint study (Table 12). Thus abundance of invertebrate laxa 

indicates a healthy [wpulaitnoin in the IHoiusatDniic River system. Tax a iticlnness in the 1-lousaton.ic River 

system was widniiri the irange observed in. previions; studies in otheit drainages in the Northeast, which 

collected from 12 to in Laxa (Table 12). Most: of these studies collected a maximum of less tham 40 tana. 

These data suggest that species dduriess in ithe liousatonic River is relatively high compared to anther 

streams in the NorUheasl. 

Diversity of beinthnc invertebrates in Ilie l-lou&aitonic Riveir inn 1993, as measured by the Shannon-

Weaver Diversity Index (H'j , ranged from 2. 34 to 4.35 (Table 12). These values indicate a diverse 

beinthic invertebrate community. AnolJher study in the liousalonic River drainage (Maugatuck kivei, 

Connecticut) found similar benthic invertebrate diversities, ranging from 2.44) to 4.80 (Mount et al. 

http:1-lousaton.ic


Housatonic River Assessment Chadwick & Associates, line.
 
Paige 58 May 24, 1.994
 

TABLE 12:: Comparison of benthic invertebrate community parameters in the HoiLis.Mon.ic River (present: 
study) with results from outlier studies; in the Housatonic River drainage ami oilier drainages in 
llie Northeast. Dates in parentheses indicate appropriate year of multiple-year study. NA == Not 
available. 

Stream, Stale 
No. of 

Tan 
Diversity 

(H") 
Density 

(If/in2') Reference 

Housa tonic River 'Drainage 
Housatonic R., MA (1993) 35-63 2.34-4.35 I ,,362-54,429 Present Study 
Housatonic R., CT NA NA 1,176-1,295 Hagstrom et at. (1992) 
Naugatuck R., CT NA 2,40-4.80 1,503-81,149 MoiLiiril: et al. 

Other ]>riiiiii]ia|!;i!!S 
Lewis Cr., VT (1988-90) 12-83 2,33-4.73 2,150-6,450 Langdonand Fiske (1991) 
Hoosic R., MA 21-39 NA NA Hogan (1990) 
Statewide Streams, VT 28-66 3.32-5.26 NA S. Fiske (Pers. Comm.) 
WildR., ME 27 2.20 NA D . Courtemanch 

(Pers. Comm.) 
Ossipee R., ME 27 3.24 NA n 

Sheepscot R., ME 30 2.92 NA H 

Susquehanna R., NY (1984) 28-32 2,65-4.13 NA Bode et al. (1993) 
Chenango R., NY (1979) 32-38 3,20-3.93 NA M 

GrasseR., NY (1991) 25-30 2,76-3.52 NA n 
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(9116). In addition, previous Indies in cither drainages in Hie Northeast also found diversities that weite 

similar lo those in the Housatonic River. These diversities ranged from 2 20 to 5.26 (Table 12). These 

data indicate that benthic invertebrate diversities in the Housatonic River are comparable lo those in other 

drainages in the New England/upstate New York region. 

Approximately 1.,300 to 54,000 invertebrates/m3 weite collected iiroirm the Housatonic River in 

199:1 (Table 12). Loweir densities were collected in the deep water sites, due to llie sand/sill, substrate. 

This fine substrate provided lesser amounts of interstil ial spaces for invertebrate colonization compared 

to llie .substrates in the shallow water sites, which are composed of larger sized gravel and cobble, 

Hagstrom et al. (1992) collected ftom 1,176 to I ,,295 invertebiates/m2 in riffles HI the Housatonic River 

im Connecticut These densities are less than those collected m riffles in the present study (Appendix B). 

I []. another study i n the Housatonic Ri ver drainage, Mount et al. (1986) collected from 1,503 lo 81,149/nf 

im llie Naugatuck Riveir (Table 111). Bevem out of twelve sites in his study hand densities less than 

23,000/m7. Langdon and Fiske (1991) oollecled benthic invertebrates im densities ranging from 2,150 

to 6,450/m2 in riffles in Lewis Creek, Vermont. In general, the densities of benthic invertebrates 

collected in the Housalonic Riveir in 1993 are comparable to those found in other studies in ithe 

Housatonic River drainage amid other drainages in llie Northeast. 

S.O SUMMARY AND CONCLUSIONS 

Quantitative samp-ling of the fish and benthic invertebrate communities of the Housatonic River 

was conducted in September, 199:!. Tlie objectives of llie study were to describe the habitat, fish 

community, and invertebrate community of the East Branch and West Branch of the river in the vicinity 

of Pittsfield aiKl the mainslem of llie Housatomic River from PitLsfield downstream to the Connect icunt 

border. Given the variation in habitat conditions along the river, study sites were combined into four 

groups: shallow sit es upstream of the GE Pittsfield facility,, shal low sites downstream of the GE Pittsfield 

facility, deep sites downstream of the GE Pittsfield facility, and Woods Pond. Shallow water sites were 

sampled by bank electrofishing to collect fish., and Mess sampling for i invertebrates. Al the deep water 

sites and at Woods Pond, boat electrofishing was used for fish and an Ekman grab sampler for the 

invertebrate!!. While the fish aiitd invertebrate coimnuinities of shallow and de=ep river habitats are not 
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directly comparable, the general lieaJl.li ami condition of the populations at sites, within, l ike habitats cam 

be appropriately compared 

One of the most important habitat features influencing fish populations in rivers is the amount of 

cover. Ini the Housatomc River, cover accounted loir less than 13% of the surface area at most, of the 

study sites. Tine exception was Site HIM, which hand 25% cover, primarily associated with the large 

boulder and cobble substrate At (lie other river sites, cover was generally provided by bank shelter and 

snags. The shallow river site* tended to have a higher percentage of cover than the deep water sites, 

VV'aiter qualiity siurnipliiing indicated thai tempeiaru re , dissolved oxygein, and pH levels were 

geneially suitable lor due maintenance of waociwater 1:i>.h popul ations . Howevei, irniajuiiiniinii water 

temperatures, al all sites weice near or above libs: reported lethal temperatures for brown Uout, acoldwattei 

species. This may be limiting the presence and condition of brown trout populations in the river. The 

levels of nitx ales 11 indicate that nutrient loading is piesent iin all sampled sections of the liousaitonic River. 

A total of 2!i species of fisli were collected nut the l-lomaloiiic River and its headwater branches, 

diluting 1992 and 1993 Thus compara veiry well with llie iresults of earlier studies uni 1943 and 1970 

when 25 and 20 species were collected, respectively. The minnow family (Cyprinidae) contained the 

most species in the present study, with the sunfish family (Ceititrarchndae) also well represented. The 

species present are typical of the northeastern United Stales. A total of 7, 174 fish were coll ected in 1993. 

Ivlliiruriows accounted for 71 % of these individuals, dominating the density of iish at nearly all of the 

shallow water sites both upstream and downstream of the GE facility. This dominance by irnnnows is 

typical for wannwaler streams. Howevei, uni terms of biomass, iromgh fish and game fish comprised the 

major portions of the fish community at almost all of the shallow site;;. 

Compar isons of the fish population parameters at the shallow water sites indicate that sites both 

upstream and downstream of the GE facility contain healthy fish populations! Species diversity and 
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richness were similar at shallow waiter sites both upstream and down&tteam of the GE facility. The 

abundance of fish, measured by density and bio mass, at the downstream shallow sites weire generally 

within (lie rajrige of (lie upstream sites;, except at downstream Site HR3 which 'had a very hi,g!i ailbuiridanice 

of rough fish. 

Tint: condition of (lie game fish alt tins: shallow waiter sites also indicates ilia), populations! were 

healthy. Some species had relative weight radices less llian the standard weight. However, these low 

indices are probably due to 1 ack of adequate habitat oir possibly low sample sizes for these species. There 

was no pattern offish condition related to the presence of PCBs in sediments of the Housatonic River. 

Brown trout were in only fair condition with low relative 'weights throughout: the study area. This may 

be due to the relatively high maximum temperatures throughout the system, which could induce stress 

to this coldwater species. 

At the deep water stream sites and at Woods Pond, densities were dominated by game fish, 

especially sunfish species. In contrast, biomass was dominated by rough fish, especially white suckers 

and goldfish. These species are typical of the more lentic, pond-like habitat present al liiese sites, The 

scaorcity of forage species at the deep water sites is probably a linnet ion of both lack, of suitable habitait 

for these species and the sampling technique used at the deeper water sites. The game fish al the deep 

water sites and Woods Pood were in consistently good to excellent condition,, with the except ion of rock 

bass The relatively lower condition of mock: bass is probably related to the marginal mack bass habitat 

at these sites. 

Their e was no deep water site avail able to be sampled upstream of the GE facility to serve as a 

true control site, However, comparisons cam be made between Sites HR2 amid Woods Pond! in the sectioo 

of river with highest PCB levels, and Sites HR5 and HR6 in the area of very low PCB levels. The 

species richness and diversity at these four sites axe similar. Density and biomass were low al Sites HR2 

and HR6,, due to the habitat conditions present and (lie reduced efficiency of boat electrofishing, but 

relatively high al Site HR5. These results show in® pattern corresponding to the concentrations of PCBs 

in the sediments, which are untie ih higher al HR2 Hi an at HR5 and MR6. In terms offish condition, the 

relative weights of the fish species 'were consistently above average al all three deep waiter sites and at 

Woods F'oincl, with (lie exception of rock bass; at Siil.es HR5 and JI-IR6. As noted above, the lower relative 
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weights for rock bass at these sites are probably related to habitat factors and show no relationship to 

PCB levels. 

Comparison to a historical study conducted on the Housatonic River in 1970 tends l.o indicate 

changes in liie fish community over iJhe last two decades. The population present i;n 1970 contained a 

ti igher proportion of rough fish spec ies. I'm contrast, game and forage fish, comprised a higlher percentage 

of the fish communities in the 1990s than in 1970. A moire balanced fishery is now present in the study 

area, Comparisons to studies o:n, other rivers ini the Northeast, pa.rtiiaila.rly New England, iiMJIicate that 

the present fisii community of the Housalonic River is typical for the region in terms of species diversity,, 

richness, and abundance. 

Thebentbic invertebrate communities at. all six shallow waiter sampling sites, both upstream aiKl 

downstream of IJhe GE facility, contained healthy,, diverse, balanced populations with hijgh abwndance. 

The aibundance of mayflies and caddisflies indicates that major water quality problems do not exiist. 

However, the elevated densities of all aquatic insects, especially the net-spinning cadditsflies,, indicate dial 

the entire system is experiencing an enrichment effect of nutrient inputs. A I nicely source of these 

nutrients is waste water treatment plants discharging to the Housatomic River. Density levels at the various, 

sites .generally correspond to the nutrient levels present at these sites. In fact, IJhe site with the higjhest 

density of'benlhic invertebrates (HR3) also bad the highest biiomass offish and the highest nitrate level*, 

and of the three shallow sites on the mamstem of the Housalonic River (HR1, HR3,, and HR4), (lie site 

with lowest invertebrate density (HRI) also had lowest nitrate levels, 

Comparison of the benlliic invertebrate parameters at the downstream .shallow water sites to the 

upstream shallow water sites show no adverse impacts at the downstream sites. "Hie number of laxa, 

diversity, and density of benlhic invertebrates at (lie downstream shallow waiter sites are generally 

oomparable to or ,[|ir eater than those at the upstream sites. The one exception to this is the lower 

invertebrate density at Site H R I  , which, as noted above, appeals to be it elated to the lower nutrient levels 

at that site. 
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At the deep water sites im the study area, including Woods Pond, liie invertebrate population:; are 

also relatively diverse, healthy ainl balanced,, indicating that no major water quality problems exist at 

tliese siil.es. Also, the densities of invertebrates al: all these sites are Sitatisltically similar., ind icating mo 

adverse impacts oil dm: ooinraiuirikies related to liie pattera of PCB& in (lie sediments. 

Conripari&onis of the beindnic imveirltetiiciaite population daita firorn. Ill is study to data from other studies; 

in tine Northeast indicate tthiat the population parameters; of invertebrates in tlie Housatomk River in 

Massacltmselte are similar to,, or better than, expected for tliiis region. 

Ttie fisli anid invertebrate |>o[)i]latioiis of (lie Hous;atonic River appear to be healthy. TheTe is mo 

pattern of population parameters that appear to be related to sediment PCB levels. This information 

indicates that sediment PCBs are having no discernible ecological effect on the aquatic biota of the 

Houii atonic River syslern,. 
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TABLE A-l: Estimated density (#/acre) of game fish at each stream study site oni the Housatonic Rivet system, 1993, 
Values iiri parentheses represent 95% confidence interval:?. NC = coiil:ideinc:e interval not calculated dune; 
to low capture efficiency, number/acre reflects minimum density. 

Species	 EEI1 Wl-ll EB2 HRI HR3 HR4 HR2 HR5 HIM 

Largemoulh bass 
< 150 mm 5 (NC) 3 (NC) 0 (-) 10 (NC) 2 (NC) 65(-|-40) 0 (-) I  I (±2) 7 (NO 
;>150mnn 
Total 

0 
5 

(-) 3
(Ei 

 (±0) 2
2 
 (±0) 20 

30 
(±2) 0

2 
 (-) 0

65 
 (-) 5 (±0) 

5 
9 (±2) 

20 
1
8 

 (NC) 

Smallmouth bass 
< 150 nun 5 (NC) 5 (NO 
;>lS0niLin 3 (±0) I (NC) 
Total! 8 (Si 

Rock bass 
< 100 mm 22 (NC) 8 (NC) 28 (+5) 22 (-I-9) 19 (NC) 9 (NC) 4 (NC) 2 (NC) 
;> 100 mm 92(±34) 40 (±5) 44 (±2) 28 (±1 ) 41 (±4) 25 (±2) 43 ( !± 13) 2 (±1) 
Total 1 14 48 72 :!!(! 60 34 47 4 

Bluegill 
< 100 mm 15 (±7) 0 (-) -- 2 (±0) - 2 (NC) 0 (-) I  I (NC) 14 (±4) 

.... ;> 100 mm	 3 (±0) - 2 (NC) - 0 (-) 3 (±0) 19 (NC) 10 (±1) 
Total	 15 ,J •••' 4 2 3 30 24 

Pumpkins eed 
< 100 mm 22 (±7)- 24(±8)P 2 (NCT 3i(NCy -- 0 (-) 5 (NC) 'V4: •1- <1) 
;:>: 100 m 0 (-) 0 (-) 0 (-) 0 (-) 5 (NC) 1 1 (±6) I (±1) 
Total 22 24 2 «J .... 5 16 3 

Black crappie 
< 150mm ... ... .... 0 (-) 1 (NC) 2 ( ~r 1 ) 

... ;> 150 mm	 .... .... 1 (±0) 2 (NC) 1 (±0) 
.... .... Total ....	 .1. 3 3 

White crappie 
.... .... .... .... < 150mm 0 (•) -­
... .... .... .... ;> 150 mm 3 (NC) -­
.... .... .... .... 

1bl """*Total 

Brown trout 
...	 .... .... < 200 mm	 0 (-) 0 (-) 0 (-) 
...	 .... .... ;a:2()0mnn 3 (1:0) 1 (±0) 16 (±2) 

.... .... Tciltail 3 ....	 1 llifi 
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TABLE 4-11: Continued 

Species EB1 WEI1. EB2 HRI HR3 HIR4 HR2 I-1IRS HR6 

Brown bullhead 
< 200 mm 
;>200mm 
Total 

0

2
2 

 (.) 

 (±0) ­
0
t
11 

 (-) 
 (±0) 

0 (-) 
4 (±2) 
4 

.... 

Yellow bullhead 
< 100 mm 
;> 100 nun 
Total „„ 

3 (±0)
0 (-)
•J

 ­
­

 """' """" """" """' """' """' """* 

Yellow perch 
< 100 nun 
;> KM) nun 
Total 

5 (NC) 
8 (NC) 

13 

53 (NC) 21
3 (±0) 0

56 21

 (NC)208(:|:.7I)
 (-) 5 (NC)
 213

 -­
­

 •-•

 ­
 -­

••••

 2 (±0)
 12 ( ± 1  )
 14

 0 (-)
 17 (±2)

 17

 0 
I

 1 
 (NQ 

Fallfish 
< 150 nun 
;> 150 nun 
Total 

45 (NC)" 
8 (NC)'! 

53 

327 (NC)195(±105)
21 (±6) 21 (±0)

348 216

 0 (-)
 8 (±0)

 8

 0 (-)
 7 (±0)

 7

 10 (±2)
 0 (-)

 10 

­
­

Chain pickerel 
< '200 nun 
;:!:'2()() nun 
Total! 

3 (NC) 
0 (-) 
3 

-• ­ -­ -­
Pi f.\U |k ) 

4 (±0)
4 

­

1

bl

c

 < 150 nun 
< 140 mm 

 ;a:l4(]l!tnra 
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TABLE A-2: Estimated density (#/acre) of rough fish al each stream study site on the Housatonic River system, 1993. 
Values in parentheses represent 95% confidence intervals. NC = confidence interval not calculated due 
to low capture efficiency, number/acre reflects minimum density. 

Species EBI WBI EB2 HR1 HR3 HR4 HR2 HR5 HR6 

White sucker 
< 150 mm 0 (-) 330 (NC) 193 

± w) 
211 (±45) 6 (NC) 49(±18)  (-) 0 (-) 0 (-) (NC) 0

£:: 150 mm 12 (NC) 1.33 (NC) 1.291 : 34(±23) 407 (±3) 4 (NC) 24 (±5) 76 (±3) 3 (NC) 
Total 111 4(B 322 245 4115 53 24 76 3 

Longnosesucker 
< 150 mm 3 (NC) - 0 (-) .»­
;;> 150 mm 46 (4:3) - 1 (±0) ­
Total 49 1 

Common carp 
< 150 mm 0 (-) 0 (-) 0 (-) 
;> 150 mm 2 (NC) 32 (±2) <1 (±0) 
Total 2 32 < 1 
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TABLE A-3: Estimated density (I'/acre) of forage fish at each stream study site on the Housatonic River system, 1993. 
Values in parentheses represent ±95% confidence intervals. NC :== Not calculated due to low capture 
efficiencies, number/acre reflects minimum density. 

Species EB1 WB1 EB2 HR1 HR3 HR4 HR2 HR5 HR6 

BkcknoK dace 
Bluntnose minnow 

517 
2 

(14) 
(0) 

1,332 
8,190 

(476) 
(3,002) 

151 (NC) 
980 (NC) 

15
1,404

 (0) 
 (356) 

6 
34 

(NC) 
(4) 

913
15

 (75) 
 (NC) 3 (0) :::t (NC) 

Creek chub 13 (9) 7 (NC) 24 (1) 28 (4) 
Common shiner 512 (163) 3 (NC) 
Fathead minnow (NC) 
Golden si hin er (2) ­ 2 (NC) 
Longnose dace 100 (2) 489 (132) 106 (4) 3 (0) 340 (24) 1,1. !18 (96) 
Spottail shiner 7 (NC) 2 lit (22) 2 (NC) 2 (1) 
Teaseklcd darter 42 (4) 1 (0) 
Banded killifuh 3 (NC) ­

http:Asiiocial.es
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TABLE A-4: Estimated biomass (lbs,/acre) of game fish at each stream study site on the Housatonic 
River system, 1993. 

SITE
Largemoulh

 B&ss
 Smallmouth
 Em&

 Rock
 Buss

 Misc
 Swa&A

 Brown
 Trout Bullheads

 Yellow
 Perch Fall fish

 Chain 
 Pickerel Total 

Shallow Sites Upstream of ip'ittsiiidid 
EB1 0.1 ­
WBI 2.1 ­

 19.5 
 7.0 

1.5 
1.9 

1.3 
<0.1 

0.4 
0.8 

* 
12.0 

0.2 23.0(*) 
- 23.9 

Shallow Sites DoiwiiKiltreara olF' Kdtiifidicl 
EB2 1.9 ­ 7.9 
H R  1 13.8 ­ 5.9 
HR3 <().! ­ 10.7 
1-1 R4 1.6 ­ 11.3 

0.3 
0.2 

•­
0.1 

0.4 
IS. (5. 

0.8 

0.2 
2.3 

8.2 
4.2 
3.0 
0.3 

18.5 
26.4 
15.0 
28.9 

Deep Sites DowiiMraiunai of Htlslfliddl 
I-LR2 4.3
HR5 8.6 1.0
HR6 1.2 0.3

 ....... 
 11.2 
 0.5 

2.0 
8.5 
3.5 

0.8 
1.3 

3.3 
6.9 
0.4 

1.1 
10.4 
38.5 

5.9 

'" Weights; not available ibir all fish 
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TABLE A-5: Estimated bio mass (Ibs/acre) of rough fish at. each stream site on the Housatonic River 
system, 1993. 

SITE White Sucker Ix>ngnowTSucker Common Carp Total 

Shallow Siltesi Upstream of Pittsfield 
EB1 5.8 - -- 5.8 
WB1 41.7 - -- 41.7 

Slum] low Siltesi Powmilreninri olf Filttefield 
j^Jtji j. At,y, j1 ^«.J ,,3 

H R l 24.3 - - 24,3 
HR3 354.9 26.9 - 3:81,8 
HR4 4.6 - - 4.6 

Sites DowiriiiilreEim olf lE'lilttelfneld 
HR2 20.8 - 3.9 24.7 
HR5 84.5 0.9 73.1 1.58.5 
HR6 4.6 - 4.4 9.0 
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TABLE A-6: Estimated biomass fibs/acre) of forage fish at each stream study site in the Housatonic 
River system, 1993. 

Blacknose Bluntnose Creek Common Fnlltiewl Golden Lomgnof.e Spoltail Te&s^latencl Banded Tontal 
SITE Dace, Minnow Chub Shiner Minonow Shiner DKX Sluner Darter Killifisli 

Slhiallloiw Sites Upstreana of Pittsl'idld 
EB1 1.2* <0.l* 0.5*<0.l** 1.7 
WBI 3.3 79.0 0.2 <0.1 -- 2.2 84.7 .. 

Shallow Sites Downstream mlf Pittsfield 
EB2 0.3 3.0 0.1 2.El VF. n :tJ ... 6.5 

.. H R 1 <0.1 1.7 O . I Oil 0.6 2.4 
HR3 <0.1 0.3 0.4 <0.1 0.2 2.2 0.3 <0.l 3.4 
HR4 2.6 0.2 11.1 <0.l 13.9 .. 

Sites ICkiwiKlraiunn 01* Piltbillidld 
HR2 ­
HR5 =:0.1 
HR6 - <0.1 co. I co. i co.i 

"' 'Weight!; no) available, biiotiuss calcuJaled by usiiij; mm weight;! fiooi Site W'Bl. 
*» Vi'eiijjliU; BO! iivnitable, ttiooiaLShSi ulculabE»d by usijag meant weights from Sites HR1, HR4, HR6. 
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TABLE A-7: Species list, numbei collected, and total weighi (Ibs) of fish collected in Woods Pond, 
September 1993. Fish collected by eleclroflsh ing four sites, 15 minutes each. 

SPECIES 

Gianni; fish 
Largemouth bass 
Rock bass 
Misc. sunfish 
Bullheads 
Yellow perch 
Northern pike 
Total 

Rough Fish 
White sucker 
Common carp 
Goldfisli 
Total 

Forage Fish 
Bluntnose minnow 
Golden shinier 
Spottail shiner 
TolHl 

Graoid Total 

Number Collected 

2(5
 
3
 

1115
 
32
 
50
 

1
 
228
 

75
 
1
 

21
 
97
 

1
 
11
 
7
 

11 9
 

34'li 

Weight (kg) 

15.9 
0.7 

14.1 
14.6 
10.4 
10.1 
65.fi 

103.8 
0.2 

24.5
 
I2IL !»
 

< 0. 1
 
0.7 

< 0.1
 
(U) 

mil 
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MACROINVOtTIE BRATE OENS1 TV 
CLIENT: GENERAL. ELLCTRI C
 

S I T E : till 1
 
SAMPLED: SEPTEMBER 12, iws 

AXA 
RIEP RIEP REIP OOHPOSJIE: KICK 

1 2 :i IDEHSll'l 

MSIECTA 

COIL LEMBOLA 

Agrenia bident icuUila 20 7
 

EPHEMEROPTERA 

B act is f 1,BI wn sir hga X
 
Caenia Hn«:«pi> '10 10 U) ,2t) X
 
EphemrtilB sp. no 60 a
 
Isonychla E.p. 110 <l X
 
Stenacron s,p. ]<
 
S 1C enonema mode's1: i-in <!() 7 X
 
S i: enc>fn:nifi t K rmi n<s t Lira 20 20 .20 20 X
 

' "enona» lcariu» ]( 

Nigronta s.p. 10 40 '17 X
 

1R1C HOP HERA 

CheumaropsychB sp. 910 470 ,21100 !»:! K
 
Hydrop&yche sp., 2:!0 140 4M S'-V X
 
Hydropt i la sp. {))) itC]\ ^0 *|()
 

Hydropt 11 lidae pupae io 3
 
Leucotri chia pict ipos, 50 20 100 !Sii' X
 
Oecetis iip. X
 
Psychoniyta flavida 10 40 17
 
Rhyetcophi la :>p. X
 

COIEOP1ERA 

Opt iosenfus arnpl na tus 20 T
 
Opt ici!>ervu!i t r i «M> 1 1 ai:us 140 !>.!.() 420 361 X
 
P'rornciresia elejjicins )(
 
Stenelnis sp. K
 

DIP HERA 

Antocha sp. '100 11713 440 2l\? X
 

r any tarsus s,p., 240 11 CIO TWO 504!' )(
 
Tt'etenia sip. 600 200 )(
 

Atherix llaniclia 60 20
 
iln.irxJirn el l<i s.p. 200 a x
 
Ch i ronom idae pupao 120 390 I14Q> 4 'SO X
 
Clricotopus t r i f asc ia ta !>60 1000 1600 1IIKX X
 
Cil.ypl:<3tendif)<::i sp. 40 200 SO
 
HerriiE'roclrorriia sp., 30 UN) ,220 'Mi' X
 
IL imonia sp. X
 
MiciroterKlipEts s,p,. 40 ;>roo MO tint x
 
Pcil.vpMi lutn sp. 200 200 MO BJi »
 
Siut)tc>t:iciai sp. 40 100 47 X
 

Mill. IDA 

OlICCICHAIETA 

Monopy I eplion.ci he I obi us f>:!0 40 ,i!23 K
 
.. Unid, CHiij)<K:haelcii u/o Heads 440 ,240 227 X
 

http:eplion.ci


MACR01MVIE.RTIE BRAVE: DENSITY 
CLIIE MT: GENERAL ElECTRIC 

SHE: E-l) 1 
SAMPLE!!): SEPTEMBER 12, 

IXA 
HIEIP K I C K 

3i ooisinr 

EMATCOft 

Unici. iletrkBit.od.Bi 30 10 

RUSTAI::E:A 

~ AMPHIPQOA 

HyaleUa an: tec a 

.fDRACABINA 

Hygrobales sip. 170 4',0 I'MO 193? 

LebsTtE i a s\:>, 
Speirchcm/Sperchonops i s 
lorrstnticclii spcl 

40 
40 

130 ,!!(iO 
120 
20 

IS/ 
!» 

i' 

F'orri iis in sf),. 10 10 

:)TAL (it̂ 'iiq. rr.E't:«r) 
JKI}IE.R OF' TAXA " 

"'E'llANIMON-irEIAVER (II1) " 

31 110
2:1

 90M
 23

 1IWEU) 
 24 

KK?S> 
K 30 

3TAJL TAXA PER SITE 42 

—­ Does not include Hydropl ill idae pupae,
ard Uniti. OL iigochaeta 

 ChirooanmidEie 



HACROINVERIEBRATE DENSITY
 
CLIIEHT: GENERAL ELECTRIC
 

SIVE: UH 1
 
SAMPLED: SEPTEMBER Hi!, 1993
 

MA 
REP REIP HIEIP CCMPKiri: IKK: ic 

1 2 15, 

NSECTA 

EPHEMEROPTERA 

Isonychia sp. 21) 7 X 

Stenacron sp. 80 27 X 

Stenoneota mdestufn 40 1120 X 

Sit enor etna t: e rm i r ia t urn .220 !'il X 

CCOHATA 

E)oyE!ri.Bi sp. X 
10 ]( 

HEM1P1ERA 

Rhagovel ia sp. X 

'[RICH OPT IE IRA 

1040 2930 5500 3157 X 

Chi niii rr EI sp.. X 

20 90 180 97 X 

Neureclipsis s.p, 10 
10 

ColeopterEi 

Opt i osiE'fvus. tiri v i t. tat us SO 100 'SO X 

40 100 47 X 

20 10 60 SO X 

sp. 
AntochiBi ap. 20 1,0 60 47 
Atherix Untilai 10 
Brundiniella s.p.. 

i 110 110 160 127 
Cr icotopua t:r i foiiciiiit n <>()0 .2050 1 !>40 
Hemerixlrorni a 'S.p, 30 70 DO 60 
I. i man in sp.
 
Hallochohelea sp. '10
 
f'cl)'[>:i:li I.LIU sp. 130
 
Tnri)'l;<irsiu:i sp. 4670 2930 KKQ
 
Tipllljl Sip. 

AHMIELIIM 

OIL I GOCHAIE VA 

I. lyodri l,us, rnascix 117 
Unicl,. CII/isiocli.EifMCa w/o He fids, 90 37 

IEKIiTCO.lt 

Unicl., MliMnat.od.Bi 7X1 2'iO 1120 

http:MliMnat.od.Bi
http:IEKIiTCO.lt
http:E)oyE!ri.Bi


MACROIIMVIERTEIJIRATIE. DENSJTV 
CLIENT: GENERAL ELECTRIC 

Si 1 TIE: US 1 
SAMPLED: SEPTEMBER 12, 1993 

KA 
K\:P' 
1 

?.f.p 
2 

REP 
3 DEMSilinr 

KICK 

usTACEA 

ISOPOOA 

Caecidotea sp. 

"DECAPOOA 

Orconectes sp. 20 

Hygrobates sp. 
Lebertia s.p,, 
Spen:hon/'5p<!rchonops.is 

10 
;?ci 

'10 117 
HBO 

110 

GASTROPODA 

.... P l iyse l la 
sp. 40 m 

MlEIEIi Ol: TAXA " 
SHAIIHOM-UEAVIiH1 (Hi1) "' 

6!ifiCl
14

 9'>fif.\ 
 19 1A 26 

1AL IAXA Pi-It SHE :!>5 

-Does not include ChircNrioinidinet pupae find Unit),. 01 igochaeta 



MACRO!NVERTEBRAIE DENSITY
 
CLIENT: GEM ERA L ELECTRIC
 

SITE: EO 2
 
SAMPLED: SEPTEMBER VI.
 

AXA 
REP HIEP HEP COMPOSITE KICK 

1 ,2 3. DENSITY 

HSIECTA 

EPHEMEROPJERA 

Bae t i s amplus 40 &0 33 
Saetis Havistriga 20 7 X 
Ephemera sp. 10 3 
ParaleptopMebia sp. 20 10 20 17 
Stenacron sp. SO 27 
Stenonema modestum 30 140 57 X 

terminatum 200 67 
vicariim 40 13 

Tricorythodes sp. 20 7 K 

QDONATA 

tp. X 
Boyeria sp. X 

sp. X 
II) 3 

HEMIPIERA 

IrepobatEts s.p. X 

TK1CHOIPTIEIU 

Cheunatcipsyche sp. 40 240 24,20 900 X 
Hydro psyche sp. i'O 120 63 X 
Hydropic i la s,p,, 10 40 17 
MystacidiE'S sp., X 
Oecetis sp,, 70 'SO 40 

COLE OPTIE IRA 

Oubi raph i ,ai sp. 20 10 40 23 K 
Opt ioscTvus t nvi ttalus £0 1140 53 
Prcmioresiia etcigansi K 
SitiEirvelinii) s>p. 20 7 

DIPTIEftA 

X 
Antocha sp. 51) 1l'»l) a X 

10 H> 
21) 10 10 

BrurKliiiiiielU sp. ,200 900 1600 WO X 
ChiironaniidaiE! pupae 170 370 240 260 M 
Cncocopjii iri fEisi:iat.gi 100 1,200 1200 tt!l II 
Cryptochironomus sp, 200 109 '10(1 
Oicrotenclipies is p.. 100 U 
13 o I. icho|xididEi« K 
HctleniellEi s.p,, X 

sp. ,20 1,20 WO 347 X 
sp. 20 7 

PolypediLun sp. 100 3>00 m< X 
Pirocladiiusi sp, 100 31 
Tanywsiisi sp. 22S>0 477'(l 34IU 3iSOO X 

s,p, 200 67 )( 

http:fEisi:iat.gi


AXA 

UNNIELIOA 

OL1GOCHAETA 

Llnid. Oligochaeta 1.1/0

Uniid. Mematixlti 

_:RUSTACEA 

AMPH1POCA 

Hy EI hill ii cixiteca 

H'(DRACAR!HA 

Hyfirobates; sp. 
Leber t i a s.p.. 

MACROINVERTEBRATE DENSITY
 
CL1ENI: GIEMIEIMI. ELECTRIC
 

SITE: IEB 2
 
SAMPLED: SEPTEMBER VI, 1993
 

RiEP IRi:l> RE-P COMPOS ITI: KiCK 
'I 3 I>E:NS!TV 

 Heads :io so w 57 

10 

:so 10 

50 117 
10 71) 73 

Sperchon/SipeirchooaiM i s 30 160 
irorrcnncolii fip, 

ELECYPOOA 

tip. 10 

»;OUl. M'/'iiq. meter]) USD ffii'60 1I90(J 1)003 
NUMBER Ol: 'I MIA " 18 27 27 39 
SHAMNQM-'UIEAVE-H ( H >  > " ;j .DA 2. si :i.;>« :i.0(> 

TAKA PEER K I T E SO 

" Does not in<:lu<te Cli ircooriiidiiu fujptui. Unidentified. 01. i|gi(M:h«i«tE«i ti/o heads 
counted «ii n tuxon i'f no oithor oligochavtM Mini 



MACROINVERTEBRATE DENSITY 
CUBIT:: GENERAL ELECTRIC 

!in,E;; HR 1 
SAMPLED:: SEPTEMBER 11„ 1993 

XA 

SECTA
 

PLECOPTERA
 

Paragnetina sp.
 

EPHEHEROPTERA
 

l)a«i:i® f lavistciga 
Caervis: orcs-psi 
Call. ibaetis sp. 
Stenacron sp. 
S t enoi lema modest un 
!i t enonema t K r m i na t: urn 

COOMAl'A 

Anana Ia sir i on/ 1 shnura 
Eloyeria sp. 

HIEMIPIiEIRA. 

up,,
 
Microvelia sp.
 

TKICHOIPTERA 

ep. 
' f;p.
 

INIectopsyche sp.
 
l:is;yi:ht)rnyifi
 

~LEPIOOPTERA 

A cent rid sp. 

•~TOI.IEOPTE.RA 

Laiccobiuns, sp. 
Hiaicronychus iEi 

_____ Optioservus trivittjitus. 
Stenelini'hs, sp. 
Stenus; sp. 

EUPTIERA 

AlKOCllEI Sp. 
Eln.irKiiniell.a 

C:r>pt:oc:h i roncmuii sp . 
[licro'teridipoii sp. 
Hemerodronii a is.p.. 
LiniorviiBi sp. 
Maltochohelea sp. 
MicroteocJipf!!! sp. 
PolypecM U.m tip. 
Jiiiin.il km a p., 
liiriytiirsuii sp. 
l'« p.i hi sp, 
I've ton in sp. 

RIEP 
1 

10 
10 

40 

60 

1C) 

90 
1100 
90 

600 

300 
90 

iiOO 

1730 

RIEIP

<iOO 
120 

220 
60 

460 
100 

;20 

aci 
200 
220 

2&&0 

1120 

,200 
,200 

2:i()0 

Hill1' 

10 

100 
40 

10 

10 
320 
1120 
320 
160 

10 

111 70 
110 

COMPOS HIE: i(it:i: 
Df-llSIITT 

ZQQ 
50 

9:1 
.20 

207 

10 
20 

60 
2!07 

100 
n 

67 

http:Jiiiin.il
http:�~TOI.IEOPTE.RA


HACRGINVERTEBRATE Ill-IMS IIV 
CLIENT: Cii-MOtM E L E C T R I C 

SHE:: HI) 1 
SAMPLED: SEPTEMBER 11„ 1993 

RIEP RIEP RIEIP COMPOSITE: KICK 
1 i 1 DIE MS II I)' 

mti. IDA 

OLIGOCHAE1A 

Unicl. 01 igochaeta IM/O Mends 20 7 

TfiMATOOA 

Lin id. Nematoda X 

JUSIACEA 

AMP HII POOA 

Hj'niel La lutcoi! X 

DECAPCCA 

"HYDRACAR [IMA 

Hyc|robiii:es, sp. 1(1 1 
P. KI 40 :»o ;>r 

TOIM. («/s.q,. metiET) 371(1 HM 234(1 4J>74 
MEIER Ol: 1'AM " I/' 16 I'd iili 

_4ANNON-WEAVER < H < ) " 2.56 2.84 2.41 2.96 

TO Nil. UXA PIER SHE: 43 

Dcxiii riot ui« lute Chi ronomidatt p4>au. Unldtnt 11 i«d 01 i ii<»:hii<itii u^o 
— wer« counted as a taxon il no other oligochneteii wfiriR i<Jkini:ilii«d. 



MACRO! HVERTEBRAIE: DENSIIT 
CLIENT: GilEMEHAI. ELECTRIC 

AXA 

NSECTA 

EPHENEROPTERA 

Hariris; H/rpl.us 
OKI:!® f lavistiga 
Hoi'Siris, insignif leans 
Hai'Eil: in intercalate 
Caenis ancepti 
Ciaill. ibEioicii; tip. 
Ephemerella tip. 
Paraleptophleia up.. 
Stenacron sp, 
S t enonema Ier ini tw t: urn 

HEHIPTERA 

Corixidae 

MIEGAI.OPTIERA 

Corydalus sp. 

TR1CHOPTERA 

Cheuntatopsyche sp. 
Hydropsyche sp. 
Hydropsych i daw pupae 
Hydropti In Eip. 
Leucotr 'i ch i a pi ct ipes 
Psychomyia flavida 

COLEOPTERA 

Opt ioservus amp I 'haituji 
Of)t i ose r vus t r i \i j 1 1: a t us 
Ps(!|:J"i(:ixi<; sp. 
SteimeUnisi sp. 

Antixifui sp. 
Brundiniel I.BI sp. 
Cf!rait:()|:oc|on !>p. 
ChiiirononiidanE! pupai; 
C r i i: 01: opus I renin 1. us 
Cricotopus t nifEisc i si Mi 
DicrotwiclipiEiEi sp. 
Gilyptotendipes <;p, 
HMicrocirocirhsi spi. 
HicrotiMidipNE'S sp. 
PucoirthocLadius sp. 
Periconna sip. 
Pol.ypE»dilm sp. 
SiinuUuin Eip. 
TiinytiirtiUEi up.. 
ThicosMinniifl In sp. 
TV«l»fliNI Eip. 

niRBIEILURU 

tigirinai 

Si 111-: lilt 3 
SAMPLED: SEPTEMBER 14,

REP REP 
'i ;> 

86 43 
30 1 25191 
IMS 258 

66 
'(1 

4:i ;ri!> 

M1I6 'l!)li!E)6 
K&9 lli'fl'i 

'>:! 
129 W, 
129 172 

1120 689 

5EU9 6<>6 
129 

388 

.;.yi 1120 
43 '1 

W> 43 

•129!! ;!!>»'. 

li 60 1 £9 
MI 

301I'» iJlii 

21IS3 215 
as11 

64IS9 2!)E<» 

 1993 

REP 
3 

86 
103:1 

86 
1 378 

86 

431 

517 
4478 

COMPOS I TIE Icici: 

432132 
200f>6 

E)6 
i'M 

2670 

431 
11 20 

•5Ki 
&EI9 

fUi 
(i-ElO 

U1I 
w> 

3445 

'&(> 

6HS9 

11013 

11013 
:!4<> 

1378 

OBisnnr 

72 
531 
If (6 
4!>9 
N 

172 
114 

172 
1579 

,2164'i 
112473 

43 
W> 
100 

11493 

Itt 
71SI 
72 

359 

546 
373 

(S03I 
TI5i 

244.0 

2SIEI 
287 
230 

142 1 

1'l!!4 
402! 

3474 

X
 
X
 

X
 

X
 

X
 
X
 

X
 

X
 

X
 
X
 

X 

X 
X 
X 
X 

)( 
X 
X 

X 
)( 
)( 
X 

X 

http:H/rpl.us


NACROINVER HE BRATE DENSITY 
CLIENT: GENIE Ml. ELECTRIC 

S ITE: IHIC1 3 
SAMPLED: SEPTEMBER 14, 1993 

MM 
Ill: IP REP Rl:l> OOMKISITIE KICK 
1 ?. :! ICiflHSlTY 

tUNIELlOA 

OLIGOCHAEU 

IE iseniella tetraedra 1IU 
Ilyixlri I UK mastix 72 
Unid. (HigodhaetEi M/'O Heads 60 5 

HIRUOINEA 

I: ir polxle I. L ei punc t a t a punc t A t a 
Moo re betel la fervicte 

UnicJ. 818 SMI 1464 947 x 

•:KLISTACE:A 

.... AHPHIPGOA 

Caraioruii lsicus.1:ris 
Hyalella axteca 

""" DECAPOD A 

Orcon«i:t.es sp. 

.....ITDN.ACAR1HA 

Hygrobates sp. K 
LebertiEi sp. 172 Vt

-\MSIIROPCOA 

F e r r i s s i a s.p, 
tip. 

10TAI. 
<IUI«IE:R or 22 so 
iiHANIHON-Uf-AVEIi HI'} " 2.66 if.;'!! 3.15 

TOTAL. TAKA IF'EIK SITE 

Docs rwi: Include Hydrops.ychiidaist |>.i[)««', ChliromaniictaiE' 
and Unid. Oil i [|iJ<:h««tei 

 X 

http:Orcon�i:t.es


MACROINVERTEBRATE DENSITY 
CUBIT: ciiXRAi ELECTRIC 
SHE: MR •(,
 

SAMPLED: SEPTEMBER 15, 1993
 

TAXA
 
REP KIEiP RIEP COMPOSITE KICK
 
1 2 3 DENSITY
 

IN SECTA
 

PLECOPTERA
 

Acroneuria sp. X
 
Paragnetina sp. 43 14
 

EPHEMEROPTERA
 

El.setiii ampins 129 43 57 X. 
Eliiutiii f lavistriga 129 1.29 3011 186 X 
Baetiii inwajlfiri si 43 14 X 
Caenis anceps 26.27 603 'Hi'SO 115931 X 
Ephemera sp. '&(> 29 
Ephemerella sp. 1560 1129 Ml 330 X 
Isonychia sp.. 2541 236ft 1550 ,211531 X 
LeptoplilEtbidaa 43 431 29 
Stenacron s,p.. i»5<t4 2262 9712 <!i52i!> X 

i m&dicipuric:tuturn '&(> 29 
i 'termiriatuiii II'<! 77P5 129i! 746 X 

vJCDiriun Ml 129 &(> 1172 X 

QOOMATA 

Argin sp. <EK> 129 431 i!'l!5> X 
a<> 29 

HEMIPTIERA 

Rhagiovelia s>p, 43! 14 X 

HEULOI'VEKA 

Coryclalus, sp. '&(> 1?!» 43! 136 X 
Nigroniiei !>p. 43! 14 
Siiil iii sp. 'I?!' 43 

TRICHCFTEKA 

ClheuEnatopsyche :sp. 11421 'US;i"!> 73!2 12(S3 X 
ClhiiiruBirriai ep. 47'4 6&V 1?!' 431 X 
Hydropsyche sip. 9Qt, 91M 1118 II7!> X 
Hydrqptila ;>p.. 43 '14 X 
I.eucotTicMai pictipes 43! 2!i(l 1100 X 
MienntaulLisi host i I, i is. X 
Oecct i f ; is.p,, 43 43! 2V X 
Pol.yi:entropu:s sp. 9IM 17? 172 416 X 
Pis.)rchonnyia flavida 301 172 :IW 2137 X 

LEPIOOPTERA 

Ac:entriii) Eip. 43! 14 X 

QH.IEOPTIERA 

X 
[)ut)iir.Biphin op. 43 43! 43 43 X 
IEc;topi"in inorvoiiiii 43! 43 29 
Cpnics.iirvLifi s.f).. 431 14 
PircMioirE!si.a wlegans 43! 14 X 

sp. 172 43 72 X 
sp. 31143 904 1)61 1636 X 



TAXA 

INSECTA 

DIPT ERA 

Ablabesmy in sp. 
(intoch.ii sp. 
Atherix 1. an thai 
Brundiniel In sp. 
Chironomidae pupae 
Cricotopus irif asciata 
Dicrotendipea s,p,, 
Glyplotendipes sp. 
Hemerodroroia sp. 
Microtendipes sp., 
Parorthocladius sp. 
Polypedilum sp. 
Sim. Hum sip. 
Tanytarsus sp,, 
ThiierKMinanrviet Lai sp. 
T vet em' a sp. 

TIJIRBE ILL AR IA 

[)u:|(!!i i H tigriiru) 

ANNELIDA 

OUGCOAETA 

Unici,. 01, igoclii.Etet.Bi u/o 

Llnii:!. 

AMIPH1FODA 

IVOKACARIMA 

sp. 
sp. 

!5peirchari/S|>en:honopsi!S, 

aiiSTKOPOOA 

sp. 
P I iinortx: 11n carrpEinul Eit«i 

PIELECYIPOOA 

Musicul iuiii sp.
 
sp.
 

TO I At. 
IIJMEIER OF 1 (0<;l, " 
;HAIMMCN-UIEAVIER CM' ) 

TOIAI. IAXA PIEIt S I T E 

MACRO INVERTEBRATE DEMS11'T 
CLIENT: G.IENEIUI. ELECTRIC 

SiliriE: Hit 4
 
SAMPLED: SEPTEMBER I!!, 1993
 

REP REP ItlEP COHPOSl TIE K.ICK 
11 2 J! DIEMSITV 

258 &b X 
22W «>'! 1!S93 1I5&4 X 

43 14 X 
:i*U5 ICI]I3 3C!'S7 2!) 12 X 

474 :$C)'I iJSf! 3SEt X 
4 IMS 'I!i07 10!>,i! 11 

ab'l 250 :J|[I1I 473 X 
X 

21 !i 2'5(! 172 215 X 
2 '58 f.A X 

X 
&<>1I -\R<'. 301 10(3!i X 

X 
1292 1809 W> 133!S> X 
661 2IJ7 )( 
4:11 ;>:>£) <JO:!i 431 )( 

fit. 43 

43 43 29 

&(, 

1W67
W

4. .»

 200 IS 
 37 
 4..3i!5> 

40 

31100 

3K1IS 
!>!> 

4.35 
50 

not linclucki Chircurioniiidaie p<4>ae. 
cauritecl as a itwon if no other oligochaetes \-ntre iidlimt'ilind. 

http:igoclii.Etet.Bi
http:intoch.ii


MACROINVERTE8RATE DENSITY
 
CLIENT: GENERAL ELECTRIC
 

SITE: HI!: 2
 
SAMPLED: SEPTEMBER 16, 1993
 

IXA 

J SECT A 

COLLEMBOLA 

Eloi.irl.eti el I EI sp. 
Isotomjrus sp. 

EPHEMERDPTERA 

Caen is anceps 
Call, ibaet is sp, 

OOONATA 

AnamaLaBrion/lschnura 
, Enallagira sp. 

HEMIP1ERA 

Mesovelia sp,
 
Mtcrovelia sp.
 
kleopleii sp.
 

TRICHOPTERA 

Cheumatopsyche sp., 
N emo t au1 i us h os t i 1 i s 
Oecetis sp., 
Phryganea sp. 

'	 Polycentropus sp. 

LEPIOOPTERA 

Acentria sp. 

COLEOPTEHA 

Dubiraphia sp. 
' Pellodytes sp. 

IP rontores i a « 1, usicins. 

oupriEiu 

AbUbE*!iOT)'iiai sp. 
Antocha isp, 
Atytotus/Tahanus 
BcixziiEi/PalpcfliyiiBi 
Chi rcoorniidiii: pupEie 
Ciri cot opus rrwixiluii 
Ciricotopuis, tri iFansc'haita 
Cryf)i:o::h i ronanus sp. 

. [> icrotendipeu sp. 
HljUuii !lp. 
HemEinxIroHii (i sp,, 
NarioclliBKCliuii up. 
Nattirsio sp. 

•	 Orthoclad'ius sp. 
IPentEirvHira sp. 
IPolVpedilum sp. 
IPracladius sp, 
Sphaeromi as sp. 
liinyiiirij'.is sp, 
Hiienemanniel La sp. 
IveteD'hii sp. 

REIP REP RIIEP COWQSITI: IKICIK! 
1 2 31 ()OI!i,mr 

X 
X 

4,3 43 29 )( 
X 

172 57 X 
215 72 X 

X 
X 

<>3 14 K 

X 
X 

43 14 
4.3 14 

86 29 X 

X 

172 E)6 &(> 
X 
X 

2115 72 X 
X 

43 14 
&(> W 

&t> 4,3 4.3 57 X 
)f 

?.A a a 
)( 

5M 1(>:» 3W MO » 
X 
,K 

W, 11IS 
tt& '£9 

O 1<» 
X 

E)6 a 43 X 
'!><»<i '*M 229 

43
;»o IN

 14 
 i» 

;< 
43 14 

http:liinyiiirij'.is


MACRO!NVERTEBRAIE DIE MS I TV 
C1.IIEIMT: C;IEM:RAL ELECTRIC 

SHE: Hi) ,i! 
SAMPLED: SEP1 EMBER 16. 1993 

KIEP KIEF' KIEP COHIPOSH'E KICK 

JRBEUARIA, 

Dugesia tignna 

INEIIDA 

.... OL1COCHAETA 

UnI d. I inna i: u re I ub i 1 1 c i dae 86 2V 
u/o Capi II iform Chaetae 

Uniid. OligochiietEi w/o Heads, 990 129 ,573 

HIRUDINIEd 

Helobdel la stagncil is, 129 

C:RUSTACIE:A 

MPHIFOOA 

Hyalellti '.!)> 1U X 

tSIROPCIDA 

lirnnic:<:lEi Mil 06 
F'err issia I ragial. i 

f'hyss;!. LEI «p. 

TELECYPOOA 

Sphaer i LID sp. SKi 43 

TOTAL (ll'/sq. meter ) 2711 
NUMBER OIF TAXA " 13 17 10 2JI 

IIAMHOM-WEAVER i(H" ) » 3.411 5.94 

•TOTAL TAXA PER S ITE 47 

" Does, not irkdixUt ChinroncniidLaie and Unid. Olioochaiiln M/O 



MSEC MI 

PLECOPTERA 

Paragnetina sp. 

- EPHEMEROPTERA 

El a if n s f I a vis tr igs 
ins i gn if ie ans 

sp. 
s, p. 
sp. 

sp. 
Sit iG'noiineifna 1. e ir inina t: uri 
!>itcTKH>emi vicar i i.m 
Tricorythocles sp. 

COOHAl'A 

Enal lagma s>p. 

HECIALOF'TIERA 

s.p. 

IRICMOPTIERA 

sp. 
Chimarro is p. 

sp. 
Leucotnchiia pict ip^s, 
Mac ros t enun up. 
IHicrasma s,p, 
Hys t HI: i cli:a sp. 
Nuct.ops.ychK sp.. 
dec EMC is. sp. 

i sp. 

COLEOPTERA 

[) ifXM.lt UK S.p. 
Odbiraphiii sp
 
Ha 1 1 pi us s.f).
 
Opt i (j's Ed-vus
 

iiEi <: I (tna,asi 
sp. 
sp. 

DlP'tlERA 

AntocliiEi isp., 
l){!>!:iEiii\Piailp««r)Miii 
ChEiolxiruis ftp. 

Cir cp'CC«h i rooanuii sp. 
DicrotwictifXJS, sp. 
Einlfelcliui sp. 
Guttipeliqciia sp. 
Hci9M!iri»circma sp. 

HACROIMVERTEBRATE DENSE If 
CLIENT: CilEINOAIL ELECTRIC 

SHE: HI) S 
SAMPLED: SEPTEMBER IIS, 1993 

NIE:P REP RIE1P 
2 3 

775 474 

129 

129 

COMPOSITE KICK' 
DBISIIir 

416 
U 

57 

29 

29 
'14 
29 

a 



f -! 

MAKOlNIVE-li IEBRATE DENSITY 
CIL.1ENIV: GENERAL ELECTRIC 

SITE:: MR 5 
SAMPLED: SEPTEMBER 15', 1993 

AXA 
RIEP RIEP K I C K 
1 ;> DE-US; nnr 

NSECTA 

DIPTERA 

Mallochohelea sp.
 
Microchironomus sp. 129
 
Pentaneura s,p..
 
P'oLypediturn ep.
 
Uinnj.l ujrn sp.
 
Tiinytursus sp.. 51!' !>6CI
 

ANNELIDA 

OLIIGOCHAETA 

Unid. Oli{|ochEietEi ui/o Heads 172 136 (!(S 

KIJSTACEA 

AMPHIPGOA 

Hy.eilelln as: teen 

..YDRACARIMA
 
l(ygrobal:«s. sp. 

ASTROPODA 

limos.si 
Ciyr Eiulus; sp. K, 
iPhyselln sp. 

..ELIECVPOBA 

s,f),
 
sip.
 

TOTAL 129 
UMBIEI! OF 7AKA " 114 111 2 
.HAINMON-'UIEAVE-R C H 1 ) 3.13 O.M 

TOTAL TAKA IPE-ll Si I TIE! 

not induct ChiraocnidEii! pu|M«, Unich!iiitiMFi»d OlifliocliMtai ti/ai
 
iwr« counted t\s n tanon if mo <>i:h«:r ol.ilijiocliwsCitji u«r«
 

http:limos.si


MACROINVEHTEBRATE DENSIir 
CUBIT: GI-MEIRAL ELECTRIC 

S ITE: HI) 6 
SAMPLE:!): SEPTEMBER no, 

fAXft 

III SEC I A 

EPHEMEROPTERA 

C a en is. ancepti 
Ciil 1. ibEietis sp. 

ODONATA 

Enal lagma s.p. 

HIEMIPIERA 

Gerrls s.p.
 
Nicrovcl ifl Sip.
 
Meoplen sip.
 
Notonecla s,p,,
 
IP 11 rave I in s,p,,
 
Eingara s.p,.
 

THICHOPTEHA 

Mydiropt i 1 KiEie 
INI (so t rue hi a s.p. 
OeCCllS S.p. 

Oxyalh i ra sp. 

COIL IE: OP i ERA 

Dubi rnphia is, p.. 
(.Eiccciphiluii sp. 
Macronychus tilabra t us 
PelJCcdyties sp,, 
Stenelnni'S, sp. 

DIPIERA 

AnoplieLe'S, sp. 
Hruncliniel IU) sp. 
C<E!ratopo<;ion s.p. 
ChircNrtoimiclae pq:tEii! 
Crypt och i raoonnus. sp. 
()icrot.()i-i:li|>!B up. 
iJilypitoteridiipEts s,p,, 
HEil. lochohelea up. 
M i c: rot. end ip«'S. sp. 
Or1:tnx:l.«i:liijJi dp. 
PolypEKJilun sip. 
P r oc 1 Eid i us! sp,, 
Sphaerornias s.p. 
Tanytieirsus> sp. 

AHMEILIDA 

OLIIJDCHAIEITA 

Honopyl ep^iorusi IvsH.ctoi us, 
Unici,. 01. iigochEietsi w/o Hisods, 

REP KP HIEP COMPOS 1 TIE t:n:ic 
1 i! 5 OIEMSMV 

172 <>3 72 
X 

X 

X 
X 
X 
X 
X 
X 

172 57 
fi(> ?!' 

\n
&(t tf9 

 57 

732 &M> KK !i'i'5> 
X 

43 14 
X 

43 14 

X 
43 14 
43 14 

:»EI 4.3 1144 
1?9 43 
129 43 57 

1«1l (>74 
43 14 

129 4 1 
129 43 57 X 
517 43 187 

5b 2V 
11249 :i4<> :ioii a\ X 

3100 HOI 
:il)1 MICA 1U!i 



MACRO INVERTEBRATE 1)1:118111' 
CLIENT: GIEIMEIIIAI. I:IE!(MR 1C 

SITE: HI) 6 

SAMPLED: SEPTEMBER 10, 1993 

iXA 
HIE:P 

1 
NIEP KIElP K I C K 

IUSTACIE.A 

1SOPODA 

Cfiecidotea &p. 4!! 14 

AMP HI PODA 

Hyalella Ei;:t<ec:j) 

Physella s,p., 

LECYPOOA 

S,p>,, 

up,, 
172 
3101 

114 
172 
156 

'"TAIL Wsq. mete r ) 
HHIE.K Of TAXA "' 

_ANNON-WEAVER ( H  1 ) " 
118

3.50

1592
 6
 2.113

 '!'!'<,!> 
 13 
 2.» 

S37E1 
24 17 

TOTAL TAXA PER 15,1 TIE 3>) 

Does, ml: iixl.i.de ChiironcniidBie and Unid. 01 i jiocfuiu I« 



MACROI MVIERTIE BRAVE DflHSl TV 
CLIENT: GENERAL ELECTRIC 

SHE:: UOGOS PONO 
SAMPLED: SEP 1 EMBER 13, 199J 

I'AXA 
lilEF1 HIEP I) IE IP COMPOS11C K  1 Clt 

:s. Di-wsiirv
 

INI SEC [A
 

EPHEMEROPTERA
 

Caenis itrxEtps
 
C.sll ibaetei. sp.
 

QDONA1A
 

Aramalagr i an/ 1 schnura
 
sp.
 

Libel.Iula E.p.
 

HIEMIP1EKA
 

Mi c rove I. lt\ sp. 

IRICHOPTIERA 

B tip. 

sp.
 
();<y<>i:hir<i ep.
 

ILEPIDOIMIE.RA 

AcEtntrui &p. 

COI.IEOPTI-RA 

HiaitipUiii s,f). I'l 

DliME'RA 

ftp. 
1100 

Chi rcoornidins pupEio 
ClEidopelinEi sp., 517 416 
Ci.il icoiiok'K tip,, &t> 
13 icrotiinchpei; tip. 43 14 
GlypU)ter>ciips!ii (.p,, 
Kotir i od i s,c:us /'Oijlomtciniy i n 

PEiriilriichoclEidiili) «.p. 
Polvpeditum E>p. 
Prod Eid iuii sp,, :icn 
'SphitiEironil in) Eip. i n s ir 

s,p, 43 

•MINI: LI DA 

Unnal. ()U|)ach«iB'Cn w/o Haikclii 431 144
 

ClRUSIACEA
 

AMPHil'CIDA
 

14 HyaLel la «.M«C.EI 41! 

http:ILEPIDOIMIE.RA


CUE MSI II T'l' 

CUBIT: GENERAL ELECTRIC 
S ITE: UGOOS POND 

SAMPLED: SEPTEMBER 13, 1993 

VHA 
REP KIEF* KIEF COMPOSITE: KICK 

1 2 1 [HEM SHY 

AS! TRIPODA 

Amnicola limoiiiBi 43 14. )( 
CiyreuUjSi parvLs, )( 
Physel la sp. )( 
Vfiivata tricarinata )( 

PIELEIC'IF'QOA 

sp. )l 

I'OTAL. M'/sq. irteteir)
IMBER OF TAXA "
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INTRODUCTION 

From 1932, to March 1977, polychlorinafed biphenyls (PCBs) were used at the General Electric 

(GE) facility in Pittsfield, Massachusetts as pan. of a flame -resistant, insulating liquid lot transformers 

These materials were inadvertently released into the East Branch of the Housatonic Rivet prior to 1977. 

Studies beginning in tine 1970"s have identified Hie presence of PCBs in (lie bottom sediment and fist) 

tissues from the Housatonic River (MX Bksland & Elouclc Engineers 1991). As a result, the Housatonic 

River has been Hie subject of a variety of studio to characterize PCB distribution and transport. Most 

of Lh,ese studies were oriented toward analysis of PCB levels and not toward the aquatic ecology of the 

Housatonic River. 

In 1992, Cliadwick & Associates undertook, a study to describe tine fHh community and aquatic 

habitant of the liousaitonic River from, tine city of Pitts Held, Massachusetts, downstream to tine Connecticut 

border. The goals of this, project were to: 1) describe habitat quality in line Basil Branch, and West 

Branch of the Housatonic Riveir in tine vicinity of Pitts;field, and in liie mainstem Housatonic River 

dowinslreain to the Connecticut border, 2) deleraiine species composition of (lie fi,s,h conntnunity in Hie 

study react), !!) determine the size stmcUire of the game fis,lii species in the .sihicly reach, 4} measure Hie 

general health (coindition) of the jiame fisih species in Uhe study reach., and .!>) compare this informal ion 

to historical data on fish populations iirora the liouisalonic River. 

STUDY AREA 

The IMoiusatonic River origitiales iin northwestern! Massachusetts and is fonnecl by (lie confluence 

of three branches (East Branch, West Branch, and Southwest Branch) oeai the city of Piltsfield, 

Massachusetts (Pig;. 1). Prom this confiuieince the river flows, generally south to tine C'oimecticut border, 

a distance of approximately 50 miles. The river oonliinies l.hrough C'otntnecticiit, eventually flowing into 

Long Island Sound. The total watershed of the liousaitonic River and its. tiibutarics in Massachnsem 

covers appron innately 550 square miles,, which represents 28 % of the total Housaloak RJver drainage 

basin area. The remainmg v^ateitislned is located ini New York and Connecticut. (Lawler, Malmslry and 

Slcelly Engineers 1975). 
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The longitudinal profile of the Housatonic Riveir shows that stream gradient varies substantially 

as it flows from Pitlsfield to the Connecticut border (Fig. 2). The river channel has the steepest gradient 

(0.8%) between Dalton and Barton Brook, north of Pittsfield. From this point downstream to the 

Connecticut bonder due iriver generally flattens cult,, with a gradient generally less than 0.1%, although 

there are two steeper gradient sections; from Woods Pond to Goose Pond Brook, and from Larrywaug 

Brook to Rising Pond (approximately 0.4%). 

Two sltuidy sites were located on (lie Bast Branch of the Housatonic River, one study site am the 

West Branch., one study site on Woods Pond, awl five study sites on Hie mainstem of Uhe Housatomic 

River (Fig. I). The study sites are .grouped into two general categories: shallow water sites thai were 

sampled by wading die stream and deep watet sites thai: were sampled will) a boat, (including Woods 

Pond) Site descriptions are as follows: 

East Branch 

Site EB1 This shallow site was located in the city of Pitts field upstream of the GE facility. The 

portion of river represented by this site had a> 0.84% gradient,, with an average width of 

40 feet. This segment of river was a shallow stream, with small pools., riffles and runs. 

Site EEI2 This shallow site was located ium Pittsfield downstream of the GE facility, and provided 

data on due urban fish community iiriiLinedlately downstream of the GE facility. Average 

iriver width was 46 lit, and gradient was 0.05%. The riveir at this location was 

approximately the same; size as lit Site E B I , hut had poorer habitat due to slower water 

velocities, shallow depths and deposition of sand aund s i l t . 

Wesl Branch 

Site WBI This shallow site was located k Pittsfield, upstream of the confluence with the East 

Branch. This location provided an evaluation of the status of the biological environment 

in this branch of the river and its influence on the Housalonic Riveir downstream. This 

site is not actually upstream oftheGE facility but it is on a parallel stream and is 



Housatonic River Fisheries Chadwick & Associates, Inc.
 
Page 4 March 5, 1993
 

CoimuclJuit ~ 9&0 

Massachuielli Ko.ik.jpol River »ll»­ - Q2.5 
C'0O|por Hill Rd -

Bd 7a - 00.0 

- 87.5 

- 85.0 

- 82.5 
[«il||- Hubbxaud Bmok 

- 80.0 

- 77 5 

1 <ocb - 75 0 

Great f d'-b 
' 12 5 

BairringtOin ^«««li- Green River 
- 70.0 

" 67.5 
7

y
H'"V- / ^<s> - 65.0 

HOUSatOrilC R|,>1M(, .'.^WiUiarnsniver T-':! - 62.5 
PoucL, / 6U 

- 60.0 
/" ,,.., 

-b/.5 Rd. 1 1i3 »_-i:i 

- 55.0 ,..'-«iH Mohawk Biook ^-rn 

Glendale ° " ~52.5 

/"Mil lUnywaucj Biook 

Agawdni Brook; I -® 
Kmikdpolfclrook •III..;, StOCkbridQe £ " 47.5 0) 

O 
' 45.0 C«̂<ll| KampOb,a Biook (f III /r  '"• -42.5 {/( 

Baai1®iMii Brook III'- '-' 
0 " 40.0 '--' Hop Uiouilh — HIM- ,'
 

Cm cr,o Pond Biciok (to Goo:><) Pond) -Jin,..'
 " 3/ 5 
Tyri ngham Hd. ,.• ; . . .. T ,/ Mii:.;.adm:.olt:> fuinpilke -35.0 

Hwyr26~x;;":''«lF"io LdUf Eil Lake "Tl 
ColcluiK) Bi ook - 32.5 

W,isliiiiiii;]i!0u Mouiiilaiin Bioolk •' *?' 2b 
- 3O.O 

lo IF ulltoii Lako fl»'" f \VoodsPoiid "27.5 

- 2b.O 
••"«lh Yokum brook Mill brook/ 1 

' 22.5 Hoajimo, Bmook ' "" CD 
New I. onioi Hd. "O 

re ~ 20.0 

b " 17.5 

Syke'i Brook -IIM-I 10 " 15.0 

ii- K1oi 'Bwood Laka ,-", Pittsfield a ~ 12.5 
*- We bl Branch,

Coodnch Pond, . / ~10.0 HoijsijJui inc 

Biattlo Brook |||i!t/ 
irauliroad - 7.5 

Unkamel Brook ||j»-7 
- 5.0 Main SL, E).iiitori Brook o"j!|
 

, [ D all on ,..--'"
 - 2.5 
'! 

- 0 
T 1 

J'B « 8 ?-: 5? W V "•'

Elevation (m) 

FIGURE 2: Longitudinal profile of the HowiUtoiniic River, Massachusetts. 



i l l
 
Housatonic River Fisheries Chadwick & Associates, Inc. 
Page 5 March 5, 1993 

unaffected by releases from (tie GE facility . Thus, for tiie present. study, it is considered 

an "upstream" site. Thins segment of the fiver was narrower iliani the East Branch, will) 

an average width of 29 ft, It had a gradient of 0.05%., and flowed through a residential 

area. 

River 

Site H'Rl 111 is shallow site was located 0111 the Housatonic River below the confluence of the East 

Branch and West Branch, downstream of the inflow of Sykes Brook. This portion of the 

river was much larger than the East Brand) or West Branch,, with an average width of 

71 ft, and a gradient of 0,05%. The riparian zoine here was less urban than the East 

Branch or West Branch sites. 

Site HR2 This deep site was in the law gradient reach located between the New Lenox Road bridge 

and Woods Pond. This, location provided information on the fish community in the 

portion of Hie Housatoiriic River where the highest sediment PC 1:1 levels 'have beeo 

recorded. The iiriiluence of Ilie rial: gradient was clearly evident in this area, with very 

slow airrenl. and habitat, composed entirely of deep pools. 

Site HR3 This shallow site was in the vicinity of the Highway #20 bridge downstream of the town 

of Lee The river had an average width of KM fl and a gradient of 0. 35% . Flows were 

swifter Chan a! Sites HRI iund H1R2,, with moire gravel substrate present. 

Site. 1-1 R4 This shallow site was located downstream of (lie town of Glendale with, a gradient of 

0.43%, and an average width of 106 feet. The river in this area contained many 

boulders which provided abimdanil areas of [racket waiter. 

SiteHRiS This deep site was downstream of the Sheffield Bridge on the Housalonic River. 

Average river width was approximately 90 1ft, with a flat gradient of 0.03%. 

Predominant land use in this am was agricultural, as evidenced by few riparian trees, 

and unstable streambanks. 
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Woods Pound 

Site WP1 This site was located in Woods Pond, an impoundment of approximately 60 acres 

Aquatic pond habitat Ih ere was unique compared to the rest of the river and, therefore, 

this pond site is considered separately horn the stieam sites. Submerged aquatic 

vegetation was abundant, and,, along; with (deeper water, provided good fish habitat. 

METHODS 

Assessment 

Quanti fie atiom of habitat features at each study s ite consisted of measuring (lie proportion of pools,, 

riffles, and mas along; the length of each site. line following; habitat definitions; of pool, ruffle, md run 

are from Platts el a! ( 1983) A pool is the portion of a stream that has slow water velocity ajricl is usually 

deeper than a riffle or run. Pools provide cover (bit fish in the form of deeper water and lefuge from 

currents. A riffle is, the portion of (lie water column wheie water, velocity is last, stream depths, are 

shallow, and stream gradient us irelatively steep, lln mail}' streams;., riffles produce most of (lie fishes' 

aquatic food, provide spawning areas loir some species, and provide cover foi young fish. A rum us that 

portion of the 'water column thatt is loo deep to be a riffle and too fast to be a pool. Runs do not form 

distinguishable pools or riffles, but have deep' water and moderate velocities. Warm water species such 

as largemoulh bass, rock bass, bluegill, and yellow perch spawn and rear their young; in pool habitat. 

I-labital at each site was given a subjective nil ing of good, fair , or poor according t.o the 

professional judgement of the field crew, These ratings were based on physical characteristics of the 

stream and included the amount of coveit present (instream snags or overhanging bank vegetation), the 

stability of the stream!) anlts, water depth, ajrid presence of channel izal ion. This rat ing s yslem is analogous 

to the habitat assessment procedure used ui conjunction with the Ra^pid Bioassessmenut Protocols 

recommended by the EPA (Plaflun ef ai. 1989). These protocols are used to evaluate the biological 

integrity or a stream. 
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Water Quality 

Water quality was sampled once per week between July 13, 1992 and September 8, 1992 at four 

sites on the liousatonic River by Bias land & Bouck Eng ineers (Pig. 1). The water quality sites were 

located near fish sampling sites but do not correspond exactly to those sites (Fig, I). Analyses included 

measurement of several important parameters including temperature, dissolved oxygen, pH, total 

ammonia, nitrate, and orthophosphate. The limited amount of water sampling preclude!! an in-depth 

discuss ion of water quality. A study provid ing for more extensive sampling (moire sites,, more sampI ing; 

dates) im 1993 could better define seasonal ranges in water temperature and Uhe other waler quality 

parameters. 

Fish Populations 

Fish populations weire sampled ant all sites in September 1992 to determine species; oo.mposii.tion 

and size structure of tin: fish community, At sites; that were shallow will) a stable bottom (Efil, WB1, 

BE;;!, HRI , HR3,, HR4), sampling wans, conducted by making one pass through a measured section of 

stream (350-550 fit) using a ban!: electroftsti ing unit. Sampling was; qualitative,, but an allempt was made 

to collect as many fish as possible, 

At the three sites that were deeper and not wadable (HR2, HR6, Woods Pond), fish were sampled 

from an electrofishing hoal. The two river sites; (HR2, HR6) weire each sampled for 30 minutes by 

making; a 15 minute electrofishing pass up oirie ba.nl:, then moving to the opposite bank and mailing 

another 15 minute upstream electrofishing pass, Woods Pond was sampled by making four IS minute 

electrofishing parses in all the major habitant types, (bank, open waler, submerged vegetation, dead trees) 

for a total of 60 minutes. 

Collected fish were divided into three jEuroups: rough fish (suckers,, camp, and goldfish), game fish 

(sunfish, bass, trout, perch., northern pike, pickerel,, bullheads and fallfish.), and fonige fish (minnows, 

dace, shiners, killifisli, and darters). All game fisli and rough fish were identified to species, counted, 

measured ibic total length,, weighed, and released. Forage fish were identified, counted, and released, 
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The condition or well-being of the game, fish was derived uisinig the relative weight index (W,.) 

as described by Wege and Anderson ( I 9 ' / H ) , ami Anderson and Gutreutl er (1 983). The it dative weight 

index allows, for comparison of condition between species and sites. Fish are compared to length -specific 

standard weights constructed to represent the species as a whole. Thus comparison yields the relative 

weight. Relative weight is, generally not calculated for (lie younger age classes. Expected values of the 

relative weight index have the same general range across specie,*. and generally fall between 70 and 130 

(Murphy and Willis 1991). Relative weight values between 95 to 105 aie considered the optimal 

management target (Anderson 1980,, Anderson and Gutreuter 1983). However, Willis; et al. (1991) 

suggested calculating regnomal standards for yellow peirch, instead of relying on a nationwide standard 

weight, due to high variability in relative; weights for this; species. Therefore, instead of a relative weight 

standard of KM), the standard used for yellow [Mired in this Mmdy was 79, based on previous studies in 

t.he New England region. In this study the it el alive weight indent was used to compare condition of fish 

between study sites and betwee:n species. 

Differences in habitat characteristics between shallow water sites and deep water sires affect 

species coniip€sition at these sites Both types of sites can have representative, typical fis.li communities 

related to the specific physical characlerisilicsi pitesent and the prefeirences of iindivndual species. 

Theirefore, the: fislh population data collected at shallow sites are mot directly coirnparabletodaLa collected 

al deep sites In thus report, fish popiilatioiii and habiUl data will be compared between s.iite* with sinnlair 

halutat types (shall ow or deqp). 

AND DISCUSSION 

Both of the sites upatieam of the GE facility fEBl, WB1) had fair habitat (Table 1). Site EB1 

on the East Branch of the Housatonic Rivet was located on one of the steeper portions of the liver, with 

a gradient of 0.84% (Fig. 2) Average channel width was 40 ft, and the habitat was dominated by pools, 

and runs (Table I) The substrate was a mixture of cobble and sand, covered with silt. This site was 
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a channelized section behind a shopping center, with no high quality, deep pools. There were some areas 

of sparse instream covei in the form of woody debris, and overhead streambank cover in the form of 

treats was1 common. This site was rated as faiir habitat due to it homogenous character and lack of diverse 

instream cover. 

Site WB1 om tiie West Branch had an average channel widtli of 29 ft, and the habitat was 

approximately evenly divided between pools, riffles and ruins (Table 1). This site had somewhat better 

habitat than Site EBl. The substrate 'was composed primarily of gravel ajricl cobble, with a small amount 

of sand and silt. The lower half of the site was composed mostly of shallow riffles with one mid -channel 

pool. The upper half of the site had better habitat, with deeper pools and runs,, and a few woody debit is 

snags providing instream coven: . The stream in general was small and shallow and, overall, the habitat 

at this site was rated as (air. 

Site EB2 was located just upstream of the confluence w ith Hie West Branch . The average channel 

width was 46 ft, and (lie substrate at 111 is site was finer ilian at Sites EEI1 and WTI1, with a mixture 

primarily of sand and sill, will) some small gravel. As with Site EB1, this site bad homogeneous habitat 

comprised primarily of slow, shallow runs, [nstream cover was poor, consisting of a few chimps; of 

aquatic plaints. Habitat at this site was irated as poor due to liinrmied cover and poor substrate. 

At Site MR! (lie average channel width was 711 f t , and substrate composed primarily of sand and 

silt., with small areas of gravel. No riffles ware present, and habitant consisted of runs and pools. Two 

deep pools were present at this site, each containing a small amount of iarge, woody debris. Because of 

(lie limited cover present at this site, habitat was, irated as fair. 
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TABLE II: Habitat parameters for fish sampling sites, Housatonic River System, September 1992 

Site 
Quality 

Site Length
(fit)

 Widlli 
 (ft) Pool 

HpbiltfTT
Riffle 

» (%']
Run 

liinibitat 
Quality 

Shallow Sites 
EBI 
WB1 

Upstream of GE Fmdilty 
540
472

 4® 
 29 

52 
28 

3 
35 

45 
37 

Fair 
Fair 

Shallow Sites 
EB2 
HR1 
HR3 
HR4 

Powmtreainri olf GE Facility 
547 46 
448 71 
489 104 
387 106 

I  I 
41 
0 

10 

15 
0 
2 
4 

74 
59 
98 
85 

Poor 
Fain-
Fair 

Good 

Deep Sites Downstream of GE Facility 
KR2 
HR6 

30 rain
30 rain

 —65 
 -90 

100 
100 

0 
0 

0 
0 

Fair 
Fair 

Woods Pond 
WP1 1 hr 100 0 0 Good 
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Habitat at SiteHR3, downstream of Woods Pond, was, primarily compo&ed of shallow runs (1-2 

ft deep), with a gravel and s,ilt substiale Average channel width was 104 feel. In&tream cover consisted 

of submerged vegetal ion., but was, sparse. Due to Hie homogeneous run habilal and small amount of 

cover, habitat at this site was taled as fair. 

Site MR 4 exhibited tlie best trout habitat of my of the study sites Gradient was relativ ely high 

at: thus site, with a cobble and boulder substrate. Habitat consisted mostly of rum, with a few pools and 

riffles. Mo &l of the pool habitat was in the form of small areas, of pocket water behind laige boulders 

Thus was good habitat ibir trout, but lacked the submerg ed vegetation, woody debris,, and slower watei 

that sunfish (largemouth bass, bluegill, etc ) prefer and that was present ant deep waiter sites 

Site MR!! had a different type of habitat than the oilier rnveir sites. This s,ite was located 

approxiimaitelyome mile upstream from Woods Pond. The Oait giadient niuhis aiea incteased wateit depths 

and slo wed water velocities iin this sect ion of (lie iriver, forming deep pool habitat ( > 5 lit deep) along the 

entiire length of the site. Covei was abuiulanl, Ln Iliefonrm of overhanging bank vegetalnoni, woody debris, 

submerged vegetation along the baalu, and fallen trees int the muddle of the channel. Because of the huge 

amount of covet, habitat ant this site was rated as good. 

Site MR6 was Uhe furthest site downstream, approximate!)' ().!i miles above the Cormecticul 

bonrdleir. lE-labital al thus site was; rated a&faii, coitisiistiiig enliirely of pool habulal. The site was> surroimded 

by cow pasture, with little iripaiiani vegetation to provide shad ing Vegetation oo the btmk& was sparse. 

allowing the banks to cave im, amd slough, iinrto the water , liristream cover was spaise, consisting; of a few 

dumps of woody delbnis inlerspersed! over a substrate of sofl sand amd silt. The deep water at this site 

would provide suitable habitat ibr isoirme species. 
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Woods Pond is an impoundment of approximately 60 acres on the Housalonic River and its 

habitat was characteristic of a standing water environment. Cover was abundant, iin the Ibrnri of woody 

debris, submerged macrophytes and rocks along the banks, and beds of submerged vegetal ion in the open 

water areas. Water depths exceeded 6 ft in the open water areas. This type of habitat was rated as good 

for species such as largemoulh bass and bluegi.ll. 

Winder Quality 

There was no clear longitudinal (rend in any of the measured water quality parameters (Table 2). 

Water temperatures between July and September 1992 'were between 60'T and 75 "F, a range suitable for 

ail the species collected in 111 is study, including brown trout. However, the summer of 1992 was cooler 

than in previous years. Water temperatures initay be limiting to coldwater species, such as trout, during 

a summer with normal temperatures. The water temperature regime during a more normal summer 

should be within a suitable rainge for all the warmwater game fish species collected (largemoutli bass, 

yellow perch, rock bass, and bhiegill). 

The pH of (lie waiter ragged widely ant most sites, beyond what was expected. 'The cause of the 

fluctuations in pH cam mot be determined at A is time. More extensive field sampling could detenniine 

seasonal changes ini pH and Ilieir causes. However, the values are within the itangt: considered suitable 

for aquatic biota, 6,0 •• 9.0 (Thurston, et al, 1979). There was some indication of nutrient loading, as 

evidenced by the moderate levels of ammonia and nitrate, and the high levels of phosphates. This 

nutrient loading is pirobaibly due to nonpoint nmoff from farms and towns bordering the Housalonic 

River. Inputs from point sources, such as wastewater treatment plants., also increase nutrient levels. 

Levels of dissolved oxygen (D.O.) were slightly lower than expected, which may be evidence of high 

biological oxygen demand (BOD) iiri the water. As organic matter in the waiter decays, oxygen is 

consumed, lowering levels of dissolved oxygen. The elevated nutrient levels have probably promoted 

the growth of aquatic primary producers (algae; plants), which upon dying and decaying raised the BOD, 

and thus lowered dissolved oxygen. Overall, however, Hie dissolved oxygen levels measured during, this 

study in the I-lousatomic River weire within lauxeptaiile limits. 

http:bluegi.ll
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TABLE 2: Ranges in water quality parameters,, Housatonic River,, 7/13/92 •• 9/8/92. 

Total Ortho-
Temp. D.O. Ammonia Nitrate N phosphate 

Site (°F) (mg/L) pH (mg/L) (mg/L) (mg/L) 

Shallow Site Downstream of GE Facility 
HRW1 60.2-69.8 4,5-5.2 6.6-7.8 0.1-0.2 1.6-2,2 0.09-0. ill 
HRW3 64.8-72.8 4.8-6.6 6.7-8.0 O.I 1.1-1,2 0.08-0.10 
HRW4 64.0-75.0 5,2-5.9 6. 4-8.4 O . I 1 . 1 - 1 . 3 0.07-0.09 

Ponid 
HIRW2 (53.2-73.6 4.4-6.2 6.5-7.8 O.I 1.4-1.6 0.07-0.08 
l-][RW2a 64.6-69.0 2.4-6.2 6.7-8.1 

http:0.07-0.08
http:0.07-0.09
http:0.08-0.10
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Overall, then: wen: a few minor problems in waler quality such ais elevated phosphates and 

slightly lower llian normal dissolved oxygen, but these do not appear to be limiting; the fish community 

in the Housalonic River or Woods Pond. Habitat quality appears to be limiting the fish community more 

than waler quality. Of Hie niiirie study sites, only ihree bad good habitat (Woods, Pond, MR.;!, ai«l HR4) 

aiKJ oone were ratted as excellent. Site HR2 and Woods Pond had deep pool habital and abundant cover 

iim the form of submerged aquatic plants and 'woody debris, and Site HR4 exhibited a good diversity of 

pools,, riffles, and runs. The abundant pocket waler behind the boulders provided good cover for fish 

at Site HR'I. The remaining six sites that: exhibited fair or poor habitat generally lacked sufficient 

instream cover (submerged plants, rocks, woody debris) to provide shelter lor the ,garne fish, species 

Fish Fopillaltionsi •• Present Study 

Species richness in 1992 ait the nine sites ranged from 5 to 15 species (Table 3) Except for Site 

HR4, which had 5 species, the remain ing sites had between 9 and 15 species, displaying a good diversity. 

Site HR4 was (lie only site where trout were collected, and ill had the lowest species diversity. Habitat 

was good at this, sale,, but consisted of swifter water over a cobble and boulder substrate, which is a 

habital type molt pirefened by most of (lie sunfish aund minnow species present iiri other sections of the 

river. Therefore, while the habitat was good for trout at Site HR4, it appears thai it is unique and not 

suitable for many of the other species collected iin this, study. 

Although the Massachusetts Division of Fisheries and Wildlife (DRV) manages for trout iim the 

Southwest Branch of the liousalonic River in Pitts field, the East Branch near Daliton and Hiinsidale, and 

many ttibutajties,, it does mot actively manage (lie mains tern of die Housatonic Riven: for trout However, 

the DFW has dome some ex perimental stocking of troul in die Housatonic River in the past. For instance, 

approximately <U)Obirowin trout were stocked near Glendale in. the mud 1930's, l.o test their survival (Leo 

Daly, Mass. DFW., personal coirnutnunicaiiom). The brown trout collected io the present study at Site HR4 

may be descended from that experimental stocking;. Likewise,, the trout collected in this study and 

previous studies probably origimated from Hie expeiimenlal stocking mear Glendale or fiioin tiout slocla:d 

in tributaiies to the Housatomic Rweit, which had! moved downstream. 
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TABLE 3: Specks list: and number of fish collected by Chadwick & Associates from Housatonic 
River System, September 1992. 

Family 
Common Name 

Uostream 
EB1 WB1 

j^lgl|;Qw_DQwins>tream 
iii-12 HR? iiij I-MM" HR2 HR6 

Po. ill 
WP1 

SnlirniDiiniiidiite 
Birowin trout 6 

Centrarchidae 
Rock: bass 2.7 34 19 13 54 16 6 5 1 
Black crappie 3 2 1  1 
Bluegill 1 2 I 1 6 3 48 
Largemouth bass 8 2 2 1.0 18 5 34 
Pumpkinseed 15 6 2 5 23 5 37 
Smallmouth bass 2 

Esotide 
Northern pik.e I 
Chain pickerel 2 3 

IPerci (in i! 
Tessellated darter 47 1 
Yellow perch 14 5 2 6 89 6 82 

Ictaluridae 
Brown bullhead 3 2 2 4 

Catostomidae 
Longnose sucker 2 
White sucker 14 188 77 49 99 4 29 5 36 

Cyprinidae 
Goldfish 4 30 
Common shiner 11. 61 5 15 
Creek chub 2 1 
Common carp 2 7 1 
Fallfish 2 8 6 7 2 2 
Golden shinier 24 
lUMiignose dace 26 59 13 11 ill 145 
Bluntnose Minnow 434 24 218 2 3 12 

Dace 118 54 I  I 16 

Numb-iT Collected 856 157 310 317 174 184 43 339
 
Toltaill Species 11 12 10 9 11 5 I I 1.1. 15
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The hvo shallow sites; upstream of llhe GE facili ty contained similar species composition. Ten 

species were collected at both sites with tlnrec species present at only one of the two sites. (Table. 3) At 

both, sites minnows were the most abundant species wnlli rock bass due most abundant game species. Tine 

species compos ii:io:n includes all thiee general groups of fish - game fi &h tough fish and fotage fish. The 

relative abundance of game and rough fish, by weight, at the two sites indicates a balanced fish 

community (Table '4) The higher proportion of game fiih at Sule EBI is probably a res nil: of the deeper 

water, generally larger stream size and high proportion of pools ajrid runs at this. site as compared to Site 

WB1. 

The condition oriargemouth bass and rock bass at these two sites was good, with relative weight 

indices near the standaid of 100 (Table 5). For yellow peich, the condition was fair to poor, compared 

to the standard weight of 79 for this species At Site EEI1 approximately half of the perch, especially the 

smaller individuals., were infected with ajri eye fluke This parasite is a trematode worm, probably in 

the genius; Diplostomum (Dr R. BetmJke, Colorado State University, personal cominunicaitioni). The life 

cycle of this pajtasule includes sinanls and fish eating; birds, as well as many species of fishes (I)avies ft 

ol. 197!!). The mfectiion of the eye may linnil the aitnlity of the fis.li to find food. This, may account for 

the [xxn condition of yellow perch at Site £1:11. The condition of bluegill at Site W6I was also poor. 

However., only two small individuals; of this species were collected at this site and this may account for 

the low relative weight. 

The specie!, composition, at these four sites was similai in many respects to the two sites upstream 

of the GE facility. Simfiish (Centrajrcliidae) were the most numerous game fish, with white .suckers and 

miinniows also common. Site HIM was. iimiiipe with (lie presence of bio win trout and approximately half 

as many species of f i sh present as at the other shallow sites in the study. This us probably it elated to the 

unique liabitat at this site. As noted above, die tiabitat at Site 1HR4 consisted: of a rocky substrate with 

high gradient and relatively fast cunenl. velocities. These are conditions that aie suitable lor trout, but 

a:te less suiLable lor the variety of sunfislies and nriiinuniows collected at tlieotheic shallow sites in the study 

area. 
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TABLE S: Mean relative weights (W,.) of game fish species,, Housatonic River., September 1992. 

Site; Bluegill Brown; Largemoullti Rock Yellow 
Trout Bass Bass Perch 

Shallow Siiltes Upstream olf GE Facility 
EB1 100.4 95.2 66,4 
WB1 77.7 102.4 101.0 74.8 

Shallow Sites Downstream of GE Facility 
EB2 110.7 90,9 86,6 
HR1 105.1 112.4 106,6 71.8 
HR3 89.0 99,9 
HR-I 100.4 111. ,9 

Deep Sites Downstream olf GE Facility 
HR2 99.5 lOiS.3 93,4 78.5 
HR6 71.3 105.6 82,2 76.1 

Woods Pond 
.... .... WP1 101.5 105.0 79.1 

StHinidanll 100 100 100 100 79 
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Of the species collected ant tine two upstream sites,, all weire also collected at out: or more of the 

sites downstream of the GE facility as well. Only three species were collected at the downstream sites 

that were not collected at the upstream sites (Table 3). There seems to be no pattern of species 

compos ition related to longitudinal position aloiiijg tine Housatonic River. 

The condition of due fish at the four shallow sites downstream of line GE facility was generally 

good (Table 5). Largemouth basis were inn very good condition ait Ilie two sites where they occurred and 

had higher relative weight indices than at Ilie two sites upstream of the GE facility. The brown trout 

collected at Site HR4 wen: in jgood condition also. The condition of bluiegills was good at Site HR1 but 

only fair at Site HR3>. However, these indices are based on oinly one fish captiured at each site, a sample 

size too small for vaJiid conclusions. Similarly, yellow perch condition was much different at Ilie two 

sites; where tliey occurred, but this may be clue to Ilie piresen.ce of very few individuals at these sites 

(Table 3). Eye flukes were present ait one of Ilie six yellow perch captured at Site HR1 but wen not 

present in the two perch at Site EB2. 

Rock: bass; occurred in relatively high numbers at all four shallow sites downstream of the GE 

facility, Their condition was good at llnree sites; and was fair at Site EE2. At this site the low relative 

weight may be due to tine habitat present. Rock bass; prefer clear., gravel -'bottomed streams with cover, 

but the habitat of Site EB2 consisted of salt/sand substrate with little cover. The lack of preferred habitat 

at this site atnd the presence of Ilie preferred substrate habitat at the other llnree sites may explain Ilie 

comparably low relative weight of rock bass alt SiteEB2. 

The fish communities at the two deep sites, were dominated by species in Ilie sunfish 

(Centrarchidae) family and yellow perch (Table 3). Carp were also present at both sites and was tine most 

abundant species at Site HR6. A few minnow species were present in low numbers, in contrast to the 

abundant minnow species and individuals at line! shallow siles (Table 3). This difference is due to habitant 

preferences of minnows and also due ito Ilie size selectivity of the boat electrofishing technique used at 

Hie deep sites. 

http:piresen.ce
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The fish communities at the two deep sites weire generally similar, with eight species common 

to belli sites. Species that occurred at only one of the sites were consistently the less abundant species. 

Both sites contained communities with representatives of game fish, rough fish and forage fish species 

(Tables 3-4). The relative proportion of rough fish at site HR6 was particularly high due to the presence 

of several very large (11-1(5 Ibs) carp (Table 4). The high proport ion of rough fish at Site HR6 may be 

clue to the somewhat degraded nature of (lie habitat, with unstable: banks and limited cover. 

The condition offish at Site HR2 was genetically good for all species, witli relative weight indices 

near (lie standard (TaJble 5). The exception to this was rock bass; with a condition, slightly below the 

standard. This may be due to the low number of rock bass at this site (Table 3) or the absentee of their 

preferred habitat At Site I-IR6 the sample sizes of all species were low,, precluding accurate calculation 

of relative weight. IHowever, it appears that largemouth bass; and perch were in good con.dil.ion, Rock 

bass and bluegill were in less, than optimal condition, This may be due to the habitat condition at this 

site. Most of the yellow perch at both sites contained (lie eye fluke parasites. 

Woods Pond contained a fish community {generally s imilar to dial, of the two deep sites, MIR 1 

and 1E-IR6. Sunfishes (Centrarch idae) and yellow perch were abundant with lew minnows; (Table 3). 

Woods Pond contained more species Uhan any other site in the study area although all species except 

golden sinners and northeni pike were also collected at oilier sites in the Housatonic River. 

There: was a, good balance between the weight of the rough fish and game fish iin the pond (Table 

4). Forage fish species were not common; however, the young sunfish, yellow perch, goldfish and white 

suckers serve as forage for the game fish,, 

The relative weight of (lie species in Woods Pond was consistently above the standard (Table 5), 

This indicates .good condition of (he fish,. Over half of the yellow perch were infected with the eye 

flukes. Infection was generally restricted to the younger, smaller individuals of the population. 

http:Asisocial.es
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Fish lE"0|[HJiliiltiinin!i •• Comparison to Past Stodliiesi 

A total of 30 species offish in 13! families have been collected from the Housalonic River in four 

studio since 1971 (Table 6). Sixteen of these species weire game fish. Ttie species collected are 

generally typical lor this region, with the exception of goldfish, ai«l represent a good diversity in the fish 

coiirinuiiriily. The muskellunge collected by Stewart Laborator ies in 198:! was, probably a mis identified 

tiger muskie. A tiger mu&kie is a hybrid cross between a northern pike and muskellunge. Musicel lunge 

are not native to the iregioiti, but liger oiiuskie 'have been slocked in lakers in (lie Housatonic River valley, 

from which they have escaped into the Housalonic River. For example, tiger muskie were stocked in 

Onata Lake in the late I970's, and soon after were being caughi by anglers in the Housatonic River (Joe 

Bergin, Massachusetts DFW, peirs. comm.), 

Quantital ive data from previous studies are sparse. The studies conducted by Bias! and & Bouck 

Engineers (1991) anid Stewart Laboratories (1982) were qualitative in nature, and were primarily 

concerned with obtaining game fish for analysis of PCB residues. The most comprehensive of the 

previous studies was conducted by the Massachusetts DFW in 1971, in which they conducted a survey 

of the fish communities of the Housatonic River, In this study they collected 20 species in 8 families 

(Table 6) at sites corresponding lo the 1992 study section of the Housatonic River. 

The proportion of forage fish, rough fish, and game fish species in different sec)ions of the river 

differed between the study conducted in 1970 by the Massachusetts DFW and the present study (Fig. 3). 

In 1970, rough fish (mainly while suckers) comprised the largest proportion of the fish community at each 

of the Housalonic River study sites. However, in 1992, forage f i&h were the most abundant group at 

three out of the four study sites corresponding to the areas sampled in 1970 The abundance of forage 

fish in 1992 should be beneficial for game fish species, as it provides a strong forage base of small fish 

that serve as prey throughout their entire Hfespan. In contrast, white sucker young-of-the-year may serve 

as prey for .game fi&ln, but adults grow too large to be preyed upon. 
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TABLE 6:; Species list of fish species; collected from Housatonic River System, Massachusetts. 
(M = Berg in 1971; S === Stewart Laboratories 1982; B = Blasland, Bouck & Lee 
Engineers 1991;, C •••• Chadwick &, Associates 1992). 

Fanriil y 
Common Name 

Salnrxmnklae 
Brook troul 
Brown trout 
Rainbow uout 

Cenlrarchidae 
Bluegill 
Black crappie 
Greet) sunfish 
Largemouth bass 
Pumpkins eed 
Red ear sunfisfa 
Rock bass 
Small nnoul-h bass 

Esocide 
Chain pickerel 
Northern pike 
Muskellunge 

Tessellated darteir 
Yellow Peich 

Brown bullhead 

Lxiognose sucker 
While sucker 

Cypriiniidae 
IBIacknosedace 
Bluntniose minnow 
Conrumiom carp 
Conrurniom shiiner 
Creek chub 
fall fish 
Golden lihinei1 

Goldfish 
Lonijpno.se diice 
SpotUiiil shineir 

Cvpiriiniodoiriitiidai: 
Killilfish 

Scientific 
Manrie 

Salvettnus fontinalis 
Salmo trutta 

Oncorkynchus ntytdss 

Lepomls macrochirus 
Pomoxis nigrornaculatus 

Lepomis cyanellus 
Micmptenu salmoides 

Lepomis gibbosus 
Lepomis microlophus 
Ambfaplltes rupestris 

Micropfena dolomieu 

Esox niger 
Esox Indus 

Esox masquinongy 

Ethteosloma olnistedi 
Perca flavescens 

Amelums nebulosus 

Cafostomus catostomus 
Catostamiu commersom 

Rhirichthys atratuius 
Pimephales notatus 

Cypriniu carpio 
Luxiius commits 

SemotUus atromacidatus 
Smiofilus corporals 

Notemlgomu cirysoleucas 
Ca/rassius aunuus 

Rhtntchthys cataractae 
Noiropis hudsonius 

Furufuius sp. 

Housatonic 
R iver 

s;
B,,C:,M[,S 

M,S 

C.M.S 
C,S 

S 
B,C,M,S 

C,M,S 
S 

C,M,S 
C 

C.1MI.S 
C 
S 

C 
B,C,M,S 

C.M.S 

C,M 
C,M 

C,M 
C 
C 

C,M 
C,M 
C,M 
C,M 
C,M 
C,M 

M 

M 

Toitall Spedcji Rlchncn, AH Stuidinn 30 
!i!peciieji lEIJchirnwiii, Clluidwick & 23 

http:Lonijpno.se
http:Associal.es


Housatonic River Fisheries Chad wick: & Associates, Inc.
 
Page 23 March 5, 1.993
 

400 
Fish 

D Rough Fish 
0 Game Fish 

•q 
•j~; 300 
(D 

8.i~: 
i-i" 200 
B 
t... 
(D
•Q 

z 100 ­

HR-3	 HR-4 
IM	 O 

IN 

FIGURE 3: Number and proportion of forage fish, rough fish, and game fish collected from the 
Housatonic River iin the present study and by the Massachusetts DFW in 1970. 
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The number of game fish collected in 1992 was greater than in 1970 in three out of four river 

segments (Fig. 3). Game fish also comprised a higher percentage of the total number of fish sampled 

in each river section in 1992 compared to 1970. The study conducted in 1970 did not calculate densities 

Off/hectare) of fish, so no direct comparisons cam be made between densities from 1992 and 1970. 

However, the proportional abundances presented in Figure 3 indicate thai: the fish populations in 1992 

at all sites except HR6, exhibited a more balanced community than that sampled in 1970. 
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SUMMARY AND CONCLUSIONS 

The data from l.he 199;! sampling season are summarized in Table 7. There weire no discernible 

effects, of ilie GE facility on Line physical habitat of the Housatonic River. Habitat quality was. good at 

Sites. HR2, HR4, and Woods Pond. The good raiting; ai: these sites was, due to (lie abundance of cover 

in the form of submerged vegetation, woody debris, boulders, and deeper water. The sites wntli poorer 

habitat generally lacked cover and were homogeneous iiri nature amid occuirred both upstream and 

downstream of the GE facility. 

'Water quality was moderately affected by nutrient input, as evidenced by elevated levels of 

orthophosphates (Tables 2, 7). These nutrients probably had an indirect influence on oxygen levels, by 

promoting .growth of algae a:m:l vegetation. When these plants die, they decay, Uius increasing biological 

oxygen demand and reducing dissolved oxygen in (lie Housatonic River to levels slightly lowci than 

tiionnal lor a typical over. Oilier water quality parameters; such as waiter temperature and pM were within 

tic ceptable I imits. 

Although quant illative data on fish populations from previous studies of the Housatonic River, are 

limited, die study conducted in. 1970 by the Massachusetts. DFW was the most thorough historic survey 

of the fisli community in Hie Housatonic River, lliri thai study the in vesti gators collected 20 specie* of fish 

from 8 families The present, day fish conrimwmity sampled by Chad wick and Associates, contained 23 

species in 7 families (Table 3), and compares well to the fish community from 1970. 

At shallow sites, 'both u.]>slream and downstream of Ilie GE: facility, the species compositioni was 

similar The fish communities predominantly conl aimed nriiiiiiiiows; (C ypir inid ae) and sunfish 

(Centrai'chidae). These were balanced communities with representatives of game fish,, rough fish and 

forge fish species present at all six shallow sites. The exception was Sue 1HR<4, which had habitait suitable 

for iHHit, but les,s> suitable (bit the diversity of fish Ibuirid ait oilier sites along Ilie Housatonic River. 

http:Associal.es
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Most of the fish species alt die shallow sites; were in good or excellent condition with relative 

weight indices near the standard Largemouth bass aiKl brown trout were in good or excellent cond ition 

at all shallow sites where they werepiesent. Bluejjills, did not occur in sufficient numbers at shallow sites 

for a definite conclusion lo be made, but their condition varied from fail to excellent Rock bass, weire 

generally in good conditiion at shallow water sites witli suitable habitat, but were in less than optimal 

condition at Site EB2 wnil) less suitable habitat for 111 is species. Yellow perch condition was only fair at 

two shallow sites, possibly due to Hie presence of parasitic eye flukes. In general, tliere was mo pattern 

of fish condition related to location on tine Housaiooic River relative to the GE facility i n P'itt&field. 

At deep waiter sites and at Woods Pound, the fish communities contained higher proportions of 

sunfishes and fewer minnows. Both (leap sites on the Housatonic Rnveir and \Voocls Pond contain healthy 

balanced communities with game, rough aitKl forge fish present. However, at Site HR6, large carp 

accounted for llie majority of the weight of the fish community. This may be due lo the si l ly substrate 

and the limited cover ant this site. 

The condition of most species was good to excellent at llie two deep sites and 'Woods Pond. 

Largeirnoiith bass and. yellow perch had relative weights near or above the stajndard at all three sites. For 

bluegill, condition was good at all sites except HR6. The poor cover conditions of HR6 may accouint (bit 

the low relative weights for bhiegilis alt this site. Rock bass had! low relative weights ant the two deep 

water sites, probably beouse of Hie absence of their preferred habitat type 

In geneiral the fish cominimit:ie& of the liouisatonic River are div erse., bal anced and healthy There 

is no apparent trend in coiituaiiuiiHty paranrieters related tx) the GE facility or the presence of PCBs in the 

river. 
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