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Monitoring the impacts of exposure to
alkylated-PAHs in a bioindicator species,
the River Otter (Lontra canadensis)
through Community-Based Monitoring
Programs.
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PAHs

*Some general characteristics
*Natural and anthropogenic sources; occurs mostly in complex
mixtures X
Solids
*High melting and boiling
points
Low vapor pressure
*Very low water solubility

*Share similarities with POPs:
« Hydrophobic, lipophilic
«Strong interaction with sedimentary organic carbon
«Often sparingly soluble in water
«Commonly have low volatility
*Readily bioaccumulate and are toxic to aquatic organisms
«Capacity for long range transport
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Why the oil sands?

12/12/2016

¢ Increased inputs from OS industry (Kelly et al.

2010; Kirk et al. 2012; Kurek et al. 2012; Frank et

al. 2014, etc...)
* Alk-PAHs
* TK holders are driven by two main questions:

“Is the food safe to eat?”
“Is the water safe to drink?”

Why River Otters?

Canada

Why River Otters?

Mustelids are sensitive to aquatic pollution.
Top-predator of nearshore or coastal habitats.
Relatively small home range (20-40 km linear shoreline;
Seasonally constant home range.
Neither migrate nor hibernate.
Exposed year-round to local pollutants.

Population declines across N. America
attributed to pollution.
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Monitoring River Otters

» Secretive and elusive
> Difficult to capture & recapture

> Direct techniques — expensive, time consuming
» May influence natural behaviour (invasive) introducing
sampling bias

Miam Miam Miam....
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Monitoring River Otters

» traditional approach of measuring contaminant burden in
tissues and/or

» radio telemetry

»>fecal sampling
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Endocrine Disruption Impacts

Because PAHSs are considered as endocrine
disrupting organic pollutants (Lichtfouse et al. (eds.), 2012.
Environmental Chemistry for a Sustainable World)
impedes steroid and thyroid hormone regulation through
various possible modes of action
1 in exposure at contaminated sites could impact
energetical metabolism, and feeding ecology

OBJECTIVES:
Is there a relationship between increased
exposure to alk-PAHs and thyroid and cortisol
hormone levels in feces?
Can the endocrine disrupting effect be felt through
reduced baculum lengths?
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Latrine Site Surveys + Carcass
Collections

Latrine

— q > 5 aconm
el »
~
p — ~20°C (Tox)
» Mark old faeces
> Visit every 24 hr > Fresh faeces » Swabbed » Stored
and collected
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Working Together
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And Learning From One Another
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Latrine Site Surveys

Canadi

Latrine Site Surveys

RFMA#1234

Latrine Site Surveys

RFMA#1790
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River Otter Population Genetics
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+Fecal swab x 2
+Placed in vial (w/ inse) containing 1l DNA Iysis buffer solution (4 M urea, 0.2 M NaCl, 0.5% n-
lauroyl sarcosine, 10 mM 1,2-ethylenediaminetelraacetic acid (EDTA), 0.1 M Tris- HCI, pH 8.0)

Improved Successful Amplification Rates from 12-31% to > 69%!!!

th American river otters in

A; 0.2 - 0.4 1M of each primer
5 unit of Taq polymerase.

tested for significant excess of

\~iutson and Thomas 2016)
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River Otter Population Genetics

Site/Ti Tissue Fecal Total

Control 12 12
MOs 10 10
SAGD 39 39
High Impact 11 31 42
Low Impact 13 74 87
PAD 9 9
Arctic 7 7
Total 101 105 206
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River Otter Population Genetics

Quality threshold = 11/14 loci (n=84 samples in final analysis)
Allelematch (v. 2.5) to identify identical individuals/genotypes

Only 5 matches of tissues + feces

7 instances where fecal samples matched each other

New mtDNA haplotype identified at the high impact site in year 3
population genetic measurements calculated with the programs
GenAlEx 6.5 (Peakall & Smouse 2012) and HP-Rare ver 1.1
(Kalinowski 2004, 2005). Effective population size for each

of the locations was estimated using NEESTIMATOR v2 (Do et al. 2014).
Finally, an assessment of relatedness within each of the two sites (i.e.,
highly and lowly contaminated sites) was obtained with the program
ML-RELATE (Kalinowski 2006).
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River Otter Population Genetics

Figure 1. Allelic patterns across the two sampling sites (HIGH =
highly impacted site, LOW = lowly impacted site). Number of alleles
(Na), number of alleles with a frequency >= 5%, effective number of
alleles (Ne), information index (1), number of private alleles, and
trend for mean expected heterozygosity (He) are given.
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River Otter Population Genetics

Table 2. Summary of genetic diversity estimates, averaged
across 11 microsatellite loci for the two study sites (HIGH =
highly impact site, LOW = lowly impact site). Number of samples
(N), number of alleles (N,), allelic richness (Ag) and private
allelic richness (Agp) as calculated in HP-Rare (Kalinowski 2004,
2005| Effective Population Size: b). Fis
estin ttimates
are g High Impact site Ne = 6.2 (95% Cl: 2.9 — 10.7)
N Low Impact site Ne = «

roup N SE Fis SE

IGH | 13 .051 | -0.041 | 0.045

oW | 32 ] 5214 ] 0,656 ] 457 i 079 i o.e17i 0.041 i 0,641 ] 0.043 | 0028 | 0030
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River Otter Population Genetics

High Impact 1 9 1
Low Impact 12 5 55
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River Otter Hepatic PAH Residues
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Parent PAHs: F(1,19) = 1.0576, p = 0.3306
Ak PAHs: F(1,19) = 0.4309, p = 0.5280
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Fecal Sample Preparation

Scat samples (~0.2g) were extracted with 80%
EtOH by agitating/shaking for at least 14 hours.
The samples were then centrifuged and the
extract poured off for analysis.

ELISA Method
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River Otter Fecal Hormone Metabolites
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River Otter Fecal Hormone Metabolites
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Next Steps:

Page 30 - December-12-16

ol SR o Canada

10



Thank Youl!!l
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Drs Jules Blais and Laurie Chan

Linda Kimpe, David Eickmeyer, Judie Mitchell,
Emmanuel Yumvihoze

Vanessa Yam — Co-Op Student and Contractor
Blais and Chan Lab
Alberta Trappers Association

Alberta Environment and Parks (Dr Margo

Pybus, Barb Maile) + Parks Canada

MCFN, ACFN, FMFN, Metis Locals

University of Alberta (wildlife post-mortem, Dr M
a), Guelph University (Dr. L Graham), Trent

University (Dr J Bowman, P Wilson, C

Kluetschy
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Joint
Canadian Cooperative Canada|Alberta

J Wildlife Health Centre  Implementation Plan
-0 for Qil Sands Monitoring
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Mercury and Selenium Levels in River Otters

- AT = T JHg and MeHg levels i river otter livers (n=74) as a function of location
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Selenium levels in river otter livers (n=74) as a function of location
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