Exposure of Fish in the Athabasca and Slave Rivers to Metals Potentially Derived from Oilsands Operations =g
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Introduction Results
Much of the current open-pit mining activities in the Alberta oilsand are Fort Resolution (FR) -Concentrations of Vanadium (V) were significantly (p<0.05) greater at e PMU S0t o7z 1ZBMITONA DEYE MBSSUOA 0240 2TBIUDA 0001 SLEIGOA  ao0r
adjacent to the Athabasca River. Ort Fesolto Fort Resolution and Fort Smith on the Slave River than those in fish from M 6514162 () 1022195 (20) A 13975371 (19)A 1305¢139 (20) A 175121 (20) C
. . FC  340+24(4) 952+102 (19) A 1294+158 (20) A 811+78 (15) B 19038 (20) C
- Contaminants associated with oilsands include metals, polycyclic Fort Smith (Fs) sites on the Athabasca River. S s mmma Lmeni o mammy  senw
aromatic hydrocarbons (PAHs), and naphthenic acids, some of which are Fort Fitzgerald (FF) *Concentrations of Selenium (Se) varied little among locations during Se  FMU 1848:166(3) 0308 3060:340(11)AB 0.005  1205:106(13)B <0.001 17174146(13)BC  <0.001 1612+133(10)BC <0.001
. . . . . . . . . . FM 14761121 (2) 23974205 (20) B 843+118 (19) C 1432+137 (20) C 1546+78 (19) C
persistent, toxic, mutagenic and potentially carcinogenic. (Spring 2012 only) summer. During the fall, selenium concentrations were greater in Slave Fe  2282:164 (4) 32624216 (19) AB 16394105 (20) A 20414106 (15) AB 15094105 (20) C
. .. : g g FS 19844201 (8) A 3549+353 (20) A 1879+80 (21) A 23381108 (20) A 2069+136 (18) AB
*Concerns have been expressed about the potentlal effects of emissions T:::-?:gpz%TZtcs:ll;)) RiyerithaniathabascaRiver. FR__ 180671 (30) A 40533456 (12) A 1860494 (21) A 2303:94 (10) AB 2233189 (20) A
on the environment and human health by communities in the Athabasca Fort Chipewyan (FC) -(;oncentratlons of Mercury (Hg) were greater in JF and WE on the Slave T e b pomns T esemmnne Y nwpgs
River basin as Well as by Communities 'in the downstream Slave and R'Iver. FC 8.88+3.38 (4) 12.04+2.13 (19) A 16.84+2.22 (20) B 37.4+2.00 (15) B 6.85+1.26 (20) B
] ] ) ' ' " FS  8.43+1.36(8)B 13.70+1.82 (20) A 32.82+4.00 (21) A 66.1616.97 (20) A 20.30+2.70 (18) A
Mackenzie river basins. Oilsands Projects Summer Fa FR__ 15.99+1.53 (30) A 15.44+2.98 (12) A 47.72:5.41 (21) A 78.54+7.96 (10) A 17.59£1.19 (20) A
. . ) - 400 v FMU 46.6%2.0 (3) 0.031 22.3#5.4(11)A  0.141  22.3#4.4(13)A 0.208  25.3%#5.8 (13) A 0.265 35.7¢8.0(10)A  0.096
Local communities have also reported an increase in the occurrence of Fort MacKay (FM) T T A T ey e R e e
lesions and deformities in fishes which has raised their concerns FS 66:3;1;5.4(8)A 35:6;8:7(20)A 25.045.7 (21) A 34:1;6:4(20)A 40:7;8:4(18)A
. . . . FR 28.8+3.6 (30) B 36.0+4.2 (12) A 14.0+4.0 (21) A 17.7+5.7 (10) A 49.2+16.5 (20) A
*These concerns have been heightened by uncertainties concerning the Fort McMurray (FMU) 180 - T 300 - T
. . £ . | h . d itud £ = s Figure 3. Concentrations of metals by species and site. Summary statistics (means, SE = standard error of the
origin o Contam]nantsy natural or ant ropogenic, an magmtu €so Upstream (US) % % mean; n = sample size). Sites sharing a letter (A,B,C), within a metal/species grouping are not significantly
exposure. s (S?oring 2012 only) 9,1 ] Dol | different at a = 0.05 (Tukey family-wise error rate for multiple comparisons). Hypothesis tests conducted using
T \ o o ANOVA after data transformation (rank, log base 10, or power). Hg analyses conducted using ANCOVA with log
: [= o
. . B ' ‘ o < : g : base 10 transformed data (response and covariate) using length or weight as a covariate). X = significant
cpe s > S > S
Objectives Quantification of Metals: pecies pecies interaction in ANCOVA (p = 0.05). Text in red addresses to subjectively assess trends across species.
; ] 50 4 M GE 100 4 MGE
This research was conducted to describe spatial and temporal *Approximately 0.1 g of dry muscle was added to a 15 mL Teflon vial and mJF mJF Conclusions
distributions of metals in tissues of fishes from selected locations along digested in concentrated nitric acid (69%) and hydrogen peroxide (30%). . WE . WE ; ; . :
the Athabasca and Slave Rivers “Dicests were evaporated until drv at aporoximately 70°C . u ] u Concentrations of Se were different in summer and fall. The increased
: g evapor y at approx y /o . M eation M eation concentration in summer could be caused by the influx of
ET——E———— (0.45 micrometre pore size) and transferred into 8 mL HDPE vial for 10— 180 T « Thallium, but not V or Se appear to biomagnify, since fishes of higher
3 1 90+~ — . . .
. P . . . storage and analysis. _ trophic levels have equal or higher concentrations than those at lower
*Fish were collecfted in the summer fall and winter of 2011 gnd the spring Concentrations of 20 metals were measured by ICP-MS. L ] trophic levels.
of 2012 from 8 sites along the Athabasca Slave and Peace Rivers. s | | ST i « V and Tl have been previously associated with discharges from
*Target sample size for each site was 30 individuals of each of 5 species : : : %50_ | % petroleum based activities, including oil sands activities.
(Goldeye - Hiodon alosoides, Whitefish - Coregonus clupeaformis, *Most of the metals analysed showed little or no location associated Sl | £ .  Greater concentrations of metals along the Slave River are potentially
Northern Pike - Esox lucius, Walleye - Sander vitreus, Burbot - Lota lota). variability for the summer and fall samplings. = L | Seecies  F | |  Species due to upstream activities.
. . . . . . . . B GE B GE . . . .
-A total of 1498 fish were collected during these samplings. Thallium(Tl), Vanadium(V), Selenium(Se), and Mercury(Hg) did show nl 1 moF I + Increases in V and Tl at the downstream sites pose interesting |
-Each fish was examined externally and internally. location associated variability. ok | mwe m WE thestlodns of bioaccumulation and chemodynamics, further research is
. . . i ied i ites i ' 0 anned.
-Muscle, liver, bile, and blood plasma samples were taken for further Se concentrations varied llt.tle among sites in summer, but in the fall WU PMFCFS R AU P FCFs R E | i has b eted and l " "y
) N - were greater on the Slave River. Location Location * Spring sampling has been completed and metals are being quantifie
analysis of indicators of condition and health. ) . . o to bett derstand spatial and t L distrbuti £ thei
*A steady increase in the concentration of thallium in fish muscle was o0 ——————— o000 ——— O bEtter understand spatial and te€mporat distribution ot their

concentrations.
» Two sites were added downstream of Athabasca Basin for the spring
sampling (FF, PP) to better understand metal distribution.

noted at sites proceeding down the Athabasca/Slave system.

*Thallium also showed a relationship between concentration and trophic
level as the higher trophic level JF and WE had greater concentrations.
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Figure 1. Metal Concentration trends for metals of interest. Figure 2. Metal concentrations (V, Tl, Se) for all Species by Season.
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