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Abstract Methodology Methodology Results
Salmonids have been reported to be sensitive to effects associated * “Synthetic” lake water was prepared by dissolving DI'y Fertilization . GEOWthl o ;fh . A;Cglc Gra-}]hn'g and‘ o F?Olft Wa}f nO;
with total dissolved solids (TDS) in some previous tests, with reagent-grade salts (shown in Table 1) into very low Environment Canada [5] adversely attected Dy TDS{ point estimates for length an
fertilization being reported to be a particularly sensitive life stage in ionic  strength  dechlorinated municipal (Metro I dry weight exceeded the highest Concentratlol.l .tested.
some cases. There is general agreement that fish early life stages are Vancouver) tap water. * There were no effects on frequency of deformities.
the most sensitive life stages to TDS. The testing reported here . « Wet fertilization was not more sensitive to TDS in

The nominal TDS concentration of the synthetic lake
water was approximately 1,500 mg/L, with individual
ions present at ratios consistent with Snap Lake.

evaluated the effect of TDS related to the Snap Lake Diamond Mine
(NWT) on Lake Trout and Arctic Grayling in exposures
encompassing the embryo-alevin-fry early life stages. Two exposures

comparison to dry fertilization, indicating that TDS did

. | ! ‘ not adversely affect fertilization.
Table 4. Point estimates (mg/L measured TDS)

were conducted with each species, one that was initiated prior to * Dilutions were prepared to achieve a nominal = g R
fertilization, and the other subsequent to fertilization. For these concentration series of 1,500, 1,000, 667, 444, and 296 mg Eggs were mixed with milt Eggs transferred to test solutions — ) )
species, fertilization was not adversely affected by TDS related to the TDS/L. and left for 20 minutes prior to water hardening Species | Fertilization Survival Dry weight Total length
Mine at concentrations >1,400 mg/L. For the specitic TDS Wet Fertilization Type LC20 LC50 | IC20 | IC50 IC20 IC50
composition tested, these two fish species were less sensitive than Table 1. Concentrations (mg/L) of salts used to prepare synthetic TDS . Arctic Dry >1,419 | >1,419 | >1,419 | >1,419 | >1,419 | >1,419
water fleas and showed similar lack of effects at the highest tested mixtures. adaped f1‘ Stl et al. [dBr etal. [3] Grayling Wet >1,414 | >1,414 | >1,414 | >1,414 | >1,414 | >1,414
concentrations as did a diatom, an alga, a rotifer, and a chironomid. lC\Imésltituent added Concentmtizognl asdded (mg/L) e S ' — Dry 991 (NC)| >1,490 | >1,490 | 51,490 | >1,490 | >1,490
a . .
) KCI 26.3 Trout Wet >1,484 | >1,484 | >1,484 | >1,484 | >1,484 | >1,484
I nt rO d u Ct I O n xggngzo 13651..23 NC: Confidence Limits Not Calculable
CaCL2H,0 1,106.1
NaHCO, 185.3 < 4
Total Dissolved Solids (ITDS) is primarily comprised of Total (excluding hydration water) 1,516.2 -
bicarbonate, chloride, sulfate, calcium, magnesium, sodium | Ll TR There was no evidence of increased sensitivity associated
and potassium. The relative contribution of these ions to Eggs (30) and milt (20 uL) Test solution (50 mL for Lake Trout, 20 with the fertilization endpoint, consistent with Brix et al. [3]
TDS vari bstantially in diff 1 d » Toxicity tests were conducted according to procedures separated within container ml for Arctic Grayling) added to N POT . . S
varies substantially in different natural waters an Jaoted f b lovin.f for Rainb containers, so that fertilization occurred who reported that fertilization of Arctic Grayling and Dolly
industrial effluents and the difference in composition ?F : 251:9[5] errr;fnrgriz};(g?ner‘leglg}; EXposures I0r Ralnbow in the test solutions. Varden eggs was not adversely affected at TDS
atfects the risic of toxicity.  Two met,hodolo ies were used f.or fertilization for each concentrations of 2,782 and 1517 mg/L, respectively
, 5 Results reported here are not consistent with those reported
In most cases, early life stages of salmonids are more SP(;GZSI- fertilization involved fertilizati f the egg * Acceptable fertilization and development was achieved by Stekoll et al. [2] for exposures using eggs of various
susceptible to adverse conditions than adults, and high TDS y Z volved fertlization of ihe €555 , , , ' ich ind;
levelsphave been shown to cause effects to tlllese lifegstages prior to test initiation; for both the Lake Trout and Arctic Grayling, with control anadro:n(il.ls saln;on SPZ?S > V;}ﬁl(?h lgdl(éa;edt.;ha:. T[?S
[1]. For example, fertilization success has been identified as > wet fertilization involved fertilization in the test survival in the tests greater than 75%. (S?g?;; ns r:clizgso?stgﬁis salmg:lg anclimprez)lfi?,lcezr slullzaeslelolile;ll
. 7 . . .
the most sensitive life stage of some Pacific salmon species solutions. * No adverse effect on survival of the Arctic Grayling was devel b tal effect the d , 1oDi P f !
to elevated TDS [2]. However, other studies have indicated observed after the 69-d exposure, for either fertilization PR P R AR
a low degree of SenSitiVity to ’f‘DS of other salmonids [3,4]. Table 2 Summary of test conditions: embryo-alevin-fry toxicity test method. s - . For the TDS composition tested, these fish species were less
‘ Y Py Y Y  The most sensitive endpoint determined for the 140-d A cor ] p 1,1 1 similar Tnck of effect
. . . . nsitiv n water n w
The study presented here evaluated the sensitivity to TDS Test organism source Wild collected Lake Trout (Shuswap Lake) and Arctic exposure with Lake Trout was an LC20 of 991 mg/L TDS SENDITLVE THAIL WATE 176a5 alie] SHOWEH sy jact OF (et
: . . Grayling (Sukunka River tributary) . i o at the highest tested concentrations as did a diatom, an alga,
of early life stages of two salmonid species that are Test oreamiom Eggs and milt; initiated using both wet and dry determined from the dry fertilization test. , , ,
. tant to S [ake (NWT): Lake Trout (Salvelinus est organism age fertilization a rotifer, and a chironomid.
mportant to onap | aKe ( . ) akKe 110U . ( Test type Static-renewal (three times per week, except daily Arctic Gray]ing development
namaycush) and Arctic Grayling (Thymallus arcticus). These P during the 30-day feeding period) References
. . . . . . Test duration Fertilization to 30 days post-swim-up (165 and 69 days
fish were tested using a blend of major ions consistent with for Lake Trout and Arctic Grayling, respectively)
that Observed ln Snap Lake ln Order tO assess pOtential ¥§: :z;s:rrlll - 421-11: plastic containers 1. Ygggﬂ:;r?g;t?gnjiﬁ [J)lljzfr?//irlar.sc?%(:);.aEﬁects of total dissolved solids on aquatic organisms: a review of literature and

2. Stekoll MS, Smoker WW, Failor-Rounds BJ, Wang IA, Joyce VJ. 2009. Response of the early developmental stages of hatchery
reared salmonids to major ions in a simulated mine effluent. Aquaculture 298:172-181.

effects on these species.

Test replicates 4 replicates for Lake Trout; 3 replicates for Arctic

Grayling 3. Brix KV, Gerdes R, Curry N, Kasper A, Grosell M. The effect of total dissolved solids on egg fertilization and water hardening in two

No. of organisms 30 per replicate salmonids — Arctic grayling (Thymallus arcticus) and Dolly Varden (Salvelinus malma). Aquat Toxicol 97:109-115.
Test temperature 7+ 1°C 4. Chapman PM, Bailey HC, Canaria EC. 2000. Toxicity of total dissolved solids associated with two mine effluents to chironomid
Feedi Artemia dailv for 30 d followi ._ larvae and early life stages of rainbow trout. Environ Toxicol Chem 19:210-214.

ceding - aily 1or - ays 10 0W1n.g Swim-up 5. Environment Canada. 1998. Biological Test Method: Toxicity Tests Using Early Life Stages of Salmonid Fish (Rainbow Trout).
Photoperiod 24 hours dark until hatch; 16:8 hr light:dark thereafter Second Edition. EPS/1/RM/28. July 1998. Environment Canada, Method Development and Application Section, Ottawa, ON,
Aeration Gentle aeration throughout test Canada.
Test endpoints Survival, length, dry weight of fry
Test acceptability criterion for . .
controls P ty >65% normal surviving fry ACknOWIEdgmentS
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