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ABSTRACT

During 1970-1971, the Idaho Fish and Game Department col lected 1,096 f i sh ,  3

samples of aquatic organisms, 60 water samples, and 17 sediment samples from 93

geographical locations to determine the extent of mercury contamination i n  Idaho waters.

Mercury residue analysis i n  1970 was done by neutron ac t i va t ion  and i n  1971 by atomic

absorption. Although sources of mercury were not spec i f i ca l l y  i d e n t i f i e d ,  i t s  occurrence

in  Idaho waters and f i s h  was found to be widespread.

Twenty-six species of f i sh  were tested. There was a re la t ionsh ip  between

higher levels  of mercury i n  f i sh  with piscivorous food habits compared to f i sh  with

plankton/ insect d ie ts .  Warmwater nongame f i sh  species contained approximately

twice the mercury levels found i n  coldwater ( t r ou t  and whitefish) game f i sh  species.

Mercury levels i n  f i sh  col lected from reservoi r  environments were higher than those

from stream environments drain ing in to  the reservo i rs .  The highest mercury

concentration measured i n  the 1,096 f i sh  sampled was 1.70 ppm in a squawfish. F i f t y -

n i n e  f i sh  or 5.3 percent of the t o t a l  number of f i sh  co l lec ted exceeded the 0.50 ppm

mercury residue leve l  set by the FDA as safe for human consumption. However, over

ha l f  of these were nongame species and seldom u t i l i z e d  by fishermen.
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In t roduct ion

During Ju ly ,  1970, the Idaho Fish and Game Department col lected 160 f i sh

from 18 geographical locations i n  Idaho to determine the extent of mercury

contamination in  Idaho waters. Analysis of the f i sh  tissue was done by neutron

ac t i va t ion .  The samples were activated i n  the Materials Testing Reactor located at

the National Reactor Testlng Station near Arco, Idaho, and examined by Idaho

Nuclear Corporation sc ien t i s t s .  A l l  but four f i s h  were found to contain detectable

mercury residue, ranging as high as 1.70 parts per m i l l i o n  (ppm) in concentration (

Gebhards, et a l ,  1971). The Idaho Department of Health issued a condi t ional

warning regarding the consumption of certain f i s h  species from waters i n  which

those f i s h  exceeded

the 0.50 ppm mercury residue leve l  set by the U. S. Food and Drug Administrat ion.

Sampling was continued i n  1971. Analysis for mercury was done by atomic

absorption technique at the Idaho Department of Health Laboratory, Boise, Idaho.

Collections lncluded 936 f i sh ,  3 samples of aquatic organisms, 60 water samples,

and 17 sediment samples from 75 areas,

Tables 1 through 4 summarize the data collected in 1970 . a n d  1971, representing

26 species of f i sh  (1,096 ind iv idua l  f ish)  from 93 locations (see Figure 1) .  Analysis

Techniques

Sample preparation and i r r a d i a t i o n  for the neutron ac t i va t ion  analysis

done in 1970 i s  described i n  the Journal of the Idaho Academy of Science, Special

Research Issue No. 2 (Berreth and George, 1971).

In 1971, attempts were made to co l lec t  f i sh  of the same species i n  groups of

f i ve  of s im i la r  size i n  order to minimize va r ia t i on  that may exist between age classes.

Ten grams of muscle tissue were removed anter ior  to the dorsal f i n .  A composite

sample was prepared by grinding together the ten grams of muscle tissue from each of

the f i ve  f i sh .  A ten. gram sample of the homogenous mixture was then taken and

subjected to HN03 -H2SO4 digestion and ext ract ion i n



preparat ion fo r  t o t a l  mercury analysis.  Detectable l i m i t s  using the Perkin-Elmer

Model 303, atomic absorption cool vapor apparatus system were 0.0002 ppm for

water samples and 0.002 ppm for animal tissue and sediments. Results are expressed

i n  t o ta l  mercury in ppm based on wee weight of the sample. Sample preparation and

analysis were done by personnel of the Idaho Department of Health, Laboratories

Div is ion .

Discusslon

Although nearly one-th i rd of the water samples showed no detectable

mercury (less than 0.0002 ppm), mercury residues were found in f i sh  from a l l  of

the 93 areas sampled in 1.920-1971. Point sources of mercury contamination i n

Idaho waters could not be i d e n t i f i e d ,  however, several possible sources exist and

need further inves t iga t ion ,

Cinnabar (mercuric su l f ide)  occurs widely i n  Idaho and has been commercially

mined at two locat ions:  one on the East Fork of the South Fork of Salmon River near

S t i bn i t e ,  and the other 11 miles east of Weiser (Bai ley,  1964). Sediment samples

collected near S t i bn i t e  were extremely high i n  mercury concentration (Table 1 ) .

Geological sources of mercury are probably the major contr ibutors to mercury

residues i n  f i sh  i n  areas where man's a c t i v i t i e s  have been l im i ted .  Lower

Rainbow Lake, near T r i n i t y  Mountain i n  southern Idaho l i e s  at 8,000 feet

e levat ion,  i s  accessible only by t r a i l ,  and supports a se l f -susta in ing population of

rainbow t r o u t .  Mercury levels i n  these f i sh  averaged 0.085 ppm. Data from wild

f i sh  i n  other waters indicates that natural  background levels of mercury i n  Idaho

t rou t  specles may range from 0.010 ppm to 0.130 ppm.

Mercurial seed treatment on 766,000 acres of winter wheat and 211,000

acres of spring wheat i n  Idaho has been estimated to be equlvalent to 720

pounds of mercury annually.. These fungicides may he a possible source of water

contamination due to f i e l d  drainage and i r r i g a t i o n  return water i n  cer ta in

areas.



A source of mercury in the metallic form dates back to mining a c t i v i t i es  of

early 1860 's. Quicksilver (e lec t r i ca l  mercury) was u t i l i z e d  i n  stamp m i l l i n g ,

dredging, and to a small degree.at placer mining for gold„ The Idaho H i s to r i ca l

Society reported that. one m i l l  at S i lver  C i t y ,  i n  southwestern Idaho, " l o s t "  2 1/2

tons of mercury during 1866- 1868. An abandoned m i l l  i n  the same area at

DeLamar has been the s i t e  of recent commercial reclamation of qu icks i lver  from

the m i l l  t a i l l n g s ,  Free mercury can be seen as small beads in the rock crevices

and in the s o i l  at the m i l l  s i t e .  S l l ve r  City and DeLamar border Jordan Creek.

Suckers collected from Jordan Creek averaged 0.520 ppm mercury r e s i d u e .

Rainbow trout  averaged 0.231 ppm mercury, which was considerably higher than

rainbow sampled from other small stream environments. Rainbow trout and suckers

collected in F l i n t  Creek, a t r i bu ta ry  to Jordan Creek outside the influence of

m i n i n g  a c t i v i t i e s ,  averaged only 0.102 ppm and 0.775 ppm mercury respect ive ly ,

Fish co l lected from Antelope Reservoir i n  Oregon, which receives wet ors from

Jordan Creek, contained much higher mercury residues then those col lected i "  the

stream above the reservo i r .  Mercury residue in  5 suckers Lest d from Antelope

Reservoir averaged 0.742 ppm and 5 rainbow trout averaged 0,910 ppm.

The highest mercury concentration i n  the water and sediment samples were

col lected from the lower Coeur d 'Aiene River. These elevated mercury levels are

thought to or ig ina te  from the South Fork of the Coeur d'Alene River which receives

mine-mi l l  effluents,.. Fish and water samples col lected above the confluence of the

South Fork were low in mercury. Although Coeur d 'Alene Lake has been the f i n a l

rec ip ient  of mine wastes for over 70 years, contamination by mercury i s  not

re f lec ted  in f i s h  co l lected from the lake (kokanee-0.058 ppm; perch-0.045 ppm).

This leads to speculation that the tox ic  nature of the heavy-met al mine wastes

en te r i ng ,  the lake may i n h i b i t  the development of methylating organisms and

u l t imate  conversion of mercury to an organic form.



No attempt was made to compare data from 1970 with 1971 due to the small

number of f i sh  sampled in any pa r t i cu la r  water and difference in  analysis techniques.

Sample preparation for the neutron ac t i va t ion  analysis done i n  1970 included freeze-

drying of the. sample p r i o r  to placement i n  a quartz ampule. Limited experimentation

with dried pheasant meat samples indicated that 15 to 50 percent of the mercury

present in the wet meat could be lost i n  the freeze-drying process (Berreth and George,

1971). Test resu l ts  on the 1970 f i sh  samples, therefore,  may be somewhat less than

the absolute amount of mercury present p r i o r  to freeze-drying. This may account i n

part for the lower levels of mercury in American Fa l l s  Reservoir perch in 1910

compared with 1971 (Table I ) .

Table 1 summarizes mercury residues i n  f i sh ,  aquatic organisms, waters, and

sediments co l lected i n  1970 and 1971 by locat ion.  A wide variance in mercury

contents was found between species inhabi t ing the same waters. Warmwater and

nongame f i sh  species contained approximately twice the mercury levels  found i n

coldwater game fish species (Table 2). This could be a t t r ibu ted  to d i f f e r e n t i a t i o n  i n

physiology or food hab i t s  be tween  species. There appears to be a re la t ionsh ip

between higher mercury levels and piscivorous food habits as evidenced in squawfish,

brown t r o u t ,  Dolly Varden, large kamloops, and rainbow and cutthroat t rout  over 5

pounds in weight which have converted from plankton/ insect d ie ts  to small f i s h .

Rainbow t rout  less than 2 pounds collected from American Fa l ls  Reservoir averaged 0.

256 ppm mercury whereas larger rainbow and cutthroat trout 5 to 6 pounds i n  weight

averaged 0.910 ppm and 0.822 ppm respect ive ly .

Mercury levels i n  f i sh  collected from reservoi r  environments were higher than

those co l lected from stream environments draining in to  the reservoi rs .  Table 3

shows a comparison of mercury residues i n  reservoi r  f i sh  and f i sh  up-stream from

the receiving reservo i rs .  Movement of sediments i n  streams and running water may

i n h l b i t  the methyl izat ion of mercury, resu l t i ng  i n  lower residues in stream f i sh .



Fish were tested from one nation f i s h  hatcher, end -even Idaho

Fish and Game hatcheries (Table 4) ,  Mercury residues ranged from less than 0.002

ppm to 0,186 ppm. Analysis of dry fish feed constituents need i n  the Idaho Fish and

Game Department feed formula snowed herr ing meal to be highest i n  mercury

residue (Table 5) .

For many years, nongame f i sh  ( i . e  suckers, carp, Utah chub) have been used

extensively as a supplemental feed a.l commercial trout hatcheries i n  southern

Idaho. Following publ lcat ion of the mercury residue Ievels i n  f i sh  from American

Fa l l s  Reservoir and Snake River in 1970, the use of nongame f i sh  as trout feed has

been d ras t i ca l l y  cut .  The commercial f i sh  landings reported by commercial

fishermen to the Idaho Flsh and Game Department i n  1971 were only 362,000

pounds compared wlth an average of 1,023,000 pounds for the same period i n  1969

and 1970. The bulk of these f i s h  are sold to commercial t rout  hatcheries with only a

small percentage u t i l i z e d  for human consumption.

Summary

Analysis of f i sh  t issue,  water, and bottom sediments co l lec ted durlng 1970

and 1971 indicated widespread occurrence of mercury i n  Idaho aquatic

environments. Sources of mercury contamination were not i d e n t i f i e d  by the

survey,

The highest mercury concentration measured in the 1,096 f i s h  sampled was

1.70 ppm in a squawfish. F i f t y -n i ne  f i sh  or 5.3 percent of the t o t a l  number of

f i sh  col lected during 1970-71 exceeded the 0,50 ppm mercury residue leve l  set

by the FDA as safe for human consumption. However, over ha l f  of these were

nongame species and are seldom u t i l i z e d  by fishermen.
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