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Ambient Toxicity Assessments of Clark Fork River
Water-Toxicity Tests and Metals Residues in
Brown Trout Organs

Glenn Phillips and Ron Spoon
Montana Department of Fish, Wildiile and Parks

Absiract, Trout population densities decline dramaticaily in the Clark Fork River
from nearly 2,000 catchable brown rout per mile just downstream of mine waste
settling ponds 1o 50 trout Instream toxicit ¥ iests (1986-89), and analyses of metals
infish organs (1989) were conducted in var 0Us river reaches to iry io undersignd
how metals influence trous density patierns.

Instream toxicity tests with swim-up siage rainbow trout frydemonsirate thai
river waier induces chronie mortality during spring runoff when metals concen-
trations, particularly copper, exceed chronic criteria for proieciion of agquatic life.
Concentrations of copper in livers of adult brown rout (salmo trung) are higher
than those in laboraiory Jish populations exposed Jor several generations io
chronically toxic concemtrations of copper. Both acute and chronic siress from

metals, particularly copper, are tmplicated as coniributing tc poor fish production
in the Clark Fork,

INTRODUCTION

Fish kilis have ocoumad frequently in the upper Clark Fork River over the last
several years, Six were documenicd between 1983 and 1989 - some kifling soveral
thousand fish. Kills ocour during high intensity summer thundersiorms thar flush
melals salts accumulated on the surface of sireamside minc failings into the river.
Tailings arc rich in cadmium, copper, zinc, arsenic, iron and other metals,

During late winter and spring, concentrations of metals (particularly copper) in
the Clark Fork frequently exceed criteria for protection of freshwater aguatic life
{USEPA 1985}, Fishkills have not been documented during these evenis but they
may chronically stress trout populations by causing loxicily to sensitive carly life
Stages — occurrences that coeld easily go unnoticed, -

To evaluate effects on carly lile stages, we conducted instream ioxicity tosis
using {ry and fingerling rainbow trout {1986-89) and measurcd concentrations of
metais in brown trout organs {1 989). Data were collecied in the Clark Fork drai nage
between Anaconda and Clinton o gainzabetier a%miexsiawﬁag of faciors inffuencing
ihe distribution and abundance of brown trout in this segment of the river,
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METHODS AND MATERIALS

Toxiciiy Tesis

Beginning in 1986, in siream toxicity tesis were conducied in the Clark Fork
River for four consecutive years. Tesis included 1 least shx sitegand up o nine sites
including one or two control siles (Figuse 1), Fingerling mainbow trout wore tested
during 1986€ and 1987 and swim-up siage fry were tested from 1987-1989. Alleg
fishwerethe progeny of Eagle Lake brood stock obtained from the Creston National
Fish Hatchery, US. Fish and Wildlife Service, Creston, Moniana,

Tesis began in eatly to mid-Apnl and continued through spring runofl —
icrminating in carly July. Fish were kepi in cube-shaped vessels, approzimately 30
- on a side, construcied with a wooden frame covered with 3 mesh nylon netting,
Yessels were suspended with floats, tethered 10 a fence post, and positionad in fow
velociy arcas near the edge of the current — {ypical rearing areas for young fish,
The fry test containers were equipped with an aulomatic feeding device {(Sweeney
Esterprises Inc., Bourne, TX 78006) that included a timer, rheosial and batiery.

’Equ%pmém wascalibraicd sothat fry were fed commercial tront food four times
daily; fingerlings were not fod during the tests. Tests incloded 40 fingerlings or 100
fry per vessel. Two vessels per site wore used during fingerling tests,

Mortality was monitored three times weekly and alkalinity, hardness and pH
were measured in the field each woek (Table 1), Additionslly, water samples were
collegied three imes cach week and analyzed for ol recoverable, coppersnd zing,
A pair wise mudtiple comparison technigue was used to determine if monality in the
myingiom was statistically different from the control site (Fleiss 1981).

Metals in fish prgans

During Apnl 1989, brown rout were sampled from five locations aloag the
Clark Fork River and one location in Rock Creek, Sampling sités included reaches
near Warm Springs, Sager Lane, Deer Lodge, Gold Cresk and Beaveniail, Rock
{reek was sampled spproximaiely two miles upsiream from 318 mouth as a control
site {(Figure 1},

Approximately 30 adult brown trout were sampled from each siie. Trout were
weighed, measured and sacrificed in the Dield and Biver, kidney and gill tssue were
dissected, placed in glassconiainers and iced; tissues were frozenfater the same day.
Ala given site, fish were intentionally selecied to include a range of sizes. Mean
lengihs (mm) of fish sampled were: Warm Springs - 328, Sager Lane - 334, Deer
Lodge - 358, Gold Creek - 324, Begvertail - 331 and Rock Creck 372,
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