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SETAC-PNC President’s Welcome

Welcome to the 6™ annual Prairie Northern Chapter/of SETAC annual
meeting! Our Calgary hosts have dong¢ a wonderful job injorganizing this event,
and their hard work and efforts are truly appreciated. Well done!

The chapter has groawn and developed tremendously since our first
gathering in Saskatoon in 2010. We flourishedunder the direction of Dr. Dave
Janz and his excellent team at the Toxicology Centre/at the University of
Saskatchewan, and this meeting répresents the close of my first year as president.

to Drs. Judit Smit and Regina
energy, and we look forward
annual meeting.

lleagues for all their time and
ext in year in Winnipeg for our 7%

Mark Hanson, Ph.D.
President, PNC
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General Information

Emergency Information: In the event of an EMERGENCY dial:

403-220-5333/for Campus Security
or 9:1-1 for Police, Fire or Ambulance

Help Phones are located throughout the campus in most buildings, parking lots,
and elevators. There are also pay phonesfaround the campus with a direct link to
Campus Security.

Registration fees: Your registration feg covers theosts assaciated with your
entry to all scientific sessions, as y & following meals, refreshments and

receptions:

* Morning coffg
* Lunch

* Poster session recepthe g winesQd cheese bar)
Name badges: Please where your nam eeting activities.

Cell phone etiquette: Please turn off orfjmuteyo ones during scientific
sessions and plenaries.

Smoking: Smoking is prohibited i

be drogped off at the registration desk.
ugt on Friday evening.

Silent auction: Silent auctionji
The auction will run duringt
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Getting There

Walking between Foothills and Main Campus (20-30 minutes):

Head north along 29" St NW (becomes Uxbridge Drive after 16" Ave NW)
Continue along Uxbridge Drive NW past 16" AveNW and/Ulster Rd NW
Turn right onto Unwin Rd NW

Turn left at the end of Unwin Rd NW onta University Drive NW

Continue to University Main Campus

Route 20 (Direction: Northm¢ ain Campus

Route 20 (Direction: Heritag ) Foothills
For more information regarding schedllesafd fares®

http://www.calgarytransit.com
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SETAC-PNC 6™ Annual Meeting Schedule — Friday, June 5"
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Campus Maps

Foothills Campus

Meeting will take place at the Foothills Campus: 3330 Hospital Drive NW (pay
parking available)

[l
Stairsto ™ L)
Theatre 3, .
Py -

1* floor —=— rance

—‘g- HRIC atrigm
f et Lunch
i *“Coffee breaks
Wine & Cheese
Poster segsion
Fri, Jun 5th

Hospital Drive Hospital Drive



Campus Maps

Main Campus

Banquet will take place at Main Campus in the MacEwan Ballroom: 2500
University Drive NW (pay parking available — ).

Main Campus
."‘ B

C— S

AB - Art Building

Bl- Biokgical Sciences

BR - Brewster Hall

CA - Castle Hall

CC-Child Care Centre

AT - Calgary Centre for
Innovative Technology

(D - Cascade Hall

(DC - Child Development Centre

(H - Craigie Hal

Banquet
Ballroom 3

FOT - Fducation Tower

FEEL - Enesgy. Enwironment.
Experiential Leaming

EN - Schulich Schoal of Engineering

ERR - Energy Resource Research

ES - Earth Science

Gl - Glacier Hall

GS - General Sesvice Warehouse

GR - Grounds

HMRB - Heritage Medical Research Building

HP - Central Heating & Cocling Plant

~

P\ Campus Drive
to Foothills Campus
* via Unwin Rd or 16 Ave

HRIC - Health Research Innovation Centre ‘o
HSC - Health Science Centre 4, 134
KT - Informaion & Communications Technologies
H - International House & Hotel Aima
KA - Kananaskis Hall
KNA -Kinesiology A
KNB -Kinesiclogy B- (tack Simpson Gym)
MEB - Mechanical Eng Building ) ) v
MFH - Murcay Fraser Hall WAMFW
MH - MacEwan Hall PP -Physical Plant
MB - MacKimmie Library Block RC - Rozsa Centre
MT - MacKimmie Library Tower RT - Reeve Theatre
MS - Math Science RU - Rundle Hall
MSC - Mack wan Student Centre SA-Science A Building
ME - Materials Handling Facility SB- Science B Buikling TRA- Trailes A
NM - Nickle Arts Museum SFH - Student Family Housing TRE-Trailer B
&o'dm""‘wﬂ SH - Scurfield Hall TRW - Teaching Research & Wellness l:] Public Parking
- S5-Sodial Science - University Research Centre )
00-Olympic Oval ST- Sclence Theatres %,‘:;,,S,,M - - construction areas
OVC - Olympic Volunteer Centre TFDL - Taylor Family Digital Library YA - Yamnuska Hall X Main Entrance A o 28,2013



Plenary Speakers

/ \ I
Design and Implementatiqn of Integrated Environmental
Monitoring: Challenges and Opportunities
/

AEMERA

Dr. Wrona is the newly ap
Alberta Environmental Moni
Over the past 4 years, he
Strategist and Advisor with
based out of the University o
also a Professor in the Depar
and the Water and Climate |
Centre (W-CIRC). He has ser
advisor to the Arctic Cauncil’s A
and Assessment Progra AN~
Delegate for the UNESCO-International
Program (IHP), and recently completed
as the Invited Chair of the External Sciefjit
Advisory Committee ffor t entre for
Environmental and Marine
University of Aveiro in\Port
years of experience dealing
hydrology and water que
He has published >130 p
articles, reports and proce
numerous national and inte

1 has been the recipient of
and awards. Well acquainted
with Alberta, Dr. Wrona served pifector of the Northern River
Basins Study (1992-96), armz e International Science Advisory
Committee of the Albert ] 3 tit hich is now part of Alberta
Innovates — Energy and i verkhe past year, he has also
been the co-chair of the mittee (CAC) for Water with
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Plenary Speakers

/ \ |
Health Risk Assessment: Linking Environmental and Human

Health \

/
Dr. Karina Thomas

Dr. Thomas has worked 1 1 ' ealth field in both
government and academi . .

related to oil and gas evelopment ulity, climate
change and healt g and ambient air
quality.




Plenary Speakers

Social License: A new paradigm for environmental monitoring
in the oil and gas industry and beyond

Vince Palace
Stantec

Vince is an aquatic toxicologist with
over 20 years of experience, in determining
exposure, evaluating potential impacts and
developing mitigative strategies r
chemical (metals, metalloids
selenium), flame retardants,

\l" ;Mi’(!‘lr‘r A‘7 ’f "i“ ‘ Wi fﬁ‘w tu! “gﬂ—é’g‘

program establishing baseline conditi
prior to construction of a petroleum
pipeline. The program will establish
environmental quality of the freshwate
aquatic environmentiover a wide
geographic region in western Canada-

impacts arising from constru e
operation of the project, but
establish recovery targets in

wfc and pulp and paper mill programs.
ou nal and international clients
, e USEPA, United Nations
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10.

11.

12.

13.

14.

15.

16.

17.

Platform Schedule

Recreating the soundscape: disentangling effects of oil well noise from infrastructure on
grassland songbirds. Rosa, Patricia®’, Koper, Nicola®.

A comparison of conventional crude oil and dilbit developmental toxicity to zebrafish.
Philibert, Danielle, Lewis, Carlie, Tierney, Keith.

How Surface Water Chemistry Conditions Representative of the Alberta Oil Sands Mining
Region Can Shape the Acute Aquéous Toxicity of Vanadium. Gillio-Meina, Esteban®?, Liber,

Karsten®.

Cross-species comparison of relative potencies and relative sensitivities of fishes to
dibenzo-p-dioxins, dibenzofurans, and polychlorinated biphenyls in vitro. Doering, Jon',
Eisner, Bryannal, Beitel, Shawn, Wiseman, Stevel, Raine, Jason?, and Hecker, Markus™?
Toxicological Profiling'of Hydraulic\Fracturing Flowback Fluid on Zebrafish and Trout.
Folkerts, Erik He, Yuha', Goss, Greg "

Acute metabolic and cardiac effegi#™sf benzo-a-pyrene and 5-azacytidine in juvenile

ixtures in Two Salmonid Species: Rainbow
Trout and Brook Trout. (Jécker,\ef\’, Brinkmar} Lars ', Wang, Kang 2, Hontela, Alice *.
Contamination and mult]-dees ﬁl cay of resgrvoir- Ilberated mercury ina downstream
fishery: effects of fish tr¢ p ic Ievel S|ze, and age. Green, D." Duffy, M.7, 2 Janz, D.%,
McCullum, K.%, Carriere (

Amphibians. Massé, Anita’, Janz, Deg#
Urban air pollution: In search of predjg Wg wild birds as sentinels.
North, M.A.") Bertazzon, S.%, Kaplan, G G.3, Kinnibu, MLarkin, A, Smits, J.E.G.!

Immune system development and b dtoxicity in the amphibian
Xenopus laevis. Gallant, Melanie', Hogan, Natach

Goldfish (Carassius auratus) immunejresponses pusly injected polymer-coated
TiO2 nanoparticles. Ortega, Van Boyle > ames-, Goss, Greg

Reproductive and general health gifead minnow (Pimephales promelas)
populations inhabiting an d stream, Wascana Creek, SK, Canada
Hanson, Saral, Bagatim, yalz eves, Kean}, Wiseman) Stevel, Hogan, Natacha1’3,

Hontela, Alice*, Jones, Pa
Arsenic mobilization frohp|4e ectedfrom a prairie reservoir, Buffalo Pound
Lake, Saskatchewan, Carjd
Lorne.
Effects of waterborne copper =% Y, sthure, on fathead minnow

(Pimephales promelas) reproductiof.Driesspa€k, Melissa K.!, Jamwal, Ankur?, Niyogi Som®.
Persistence and Toxicity O
Transmission Right
Siciliano, Steven®.
Microarray applic st i s of exposure to environmental

contaminants in male ry, Darren, Chua, Gordon, Habibi,
Hamid R.

PRAIRIE § NORTHERN
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SETAC-PNC 6" Annual Meeting
June 4" & 5%

Recreating the soundscape: disentangling effects of\oil well noise from infrastructure on

Keywords: grassland songbirds, npise pol | devel pment, playback study

As noise becomes morg promine ts, its impacts on wildlife remain
difficult to assess. In western Canada, no pment/may contribute to
grassland bird population declines dies have failed to accurately
reproduce the polluted soundsc derstanding of its impact. To
disentangle effects of noise fro | development (i.e. infrastructure
presence, roads, traffic, broadcasting system that

reproduces sound with hig : qurveyed bird abundance on transects,
and monitored nesting success at o4 es, silent playback sites, and control
sites without playback inf . itile effects of noise for certain species
(Chestnut-collared longspurs and ks ¥pu noise reduced abundance
(Vesper sparrows). Differences in nor? iy . d. The presence of
infrastructure and not of the noise itself ad v pecies due to increased

perch availability. Thus an overall negative or
positive costs for residing songbird species. T ' pliEations are not
straightforward: simply\reducibg amplitude o the footprint of above-
ground infrastructure i birds as a whole; species-

specific mitigation must be co

PRAIRIE § NORTHERN
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SETAC-PNC 6" Annual Meeting
June 4" & 5%

fal toxicity to zebrafish
th

A comparison of conventio7a| crude oil and dilbit developmen
Philibert, Danielle, Lewis, Carlie, Tierney, K

niversity of/Alberta, Edmonton, AB
philiper@ualberta.ca

. To determine the impact
e compared maximum
er WAF exposed fish. Low
ree oil types increased

conventional crude.

PRAIRIE § NORTHERN
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SETAC-PNC 6" Annual Meeting
June 4" & 5%

How Surface Water Chemistry Conditions Representative of the Alberta Oil Sands Mining Region Can
Shape the Acute Aqueous Toxicity of Vanadi
Gillio-Meina, Est/ebanl'z, Liber, Karsten®

1: Toxicology Qentre, Universi hewan, Saskatoon, SK
2: Toxicology Graduate Progra saskatchgwan, Saskatoon, SK

Alberta’s oil sands industry generates 5 million tonnes of coke yearly, which
contain up to 5 % of vanadiu gations have explored the use of
coke as a sorbent to reduce @ o oil sands process water
(OSPW). Unfortunately, i e coke and can increase in “treated”

OSPW to levels up to 7 mg pegn done to understand how common water
quality variables can aff ' : e the potential for adverse
effects of V to aquatic arganis i ationships that model how

different characteristics of represgnafti¥-s ity to Daphnia pulex. Also,
V speciation will be mod sihg \lisual M4 erstand the effects of key
at an increase in pH results
in a threshold relationship)l where toxiCMing#€a ST and 7, but then levels off,
which could be related tol\an increase in thg 04 and HVO.? species. In
addition, when alkalinity increased from 100 .
following a saturation modeli\Also, when sul i were raised from 30 to 380
mg/L, the LCso to D. pulex e following adra
hardness (70 to 140 mg/L CaC and chloride g 120 mg/L) did not have a
modifying effect in V toxicity.

PRAIRIE § NORTHERN
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SETAC-PNC 6" Annual Meeting
June 4" & 5%

Cross-species comparison of relative potencies and relative sensitiyities of fishes to dibenzo-
p-dioxins, dibenzofurans, and polychlorinated biphenyls in vitro

among birds and mammals and i )n the model test species,
rainbow trout. A liver explant assqy v \rilizglf to i ies-specific responses with
regard to up-regulation of CYP1A tra i d Cs in rainbow trout, white
sturgeon, lake sturgeon, and northern pik * ties were observed among

species with rainbow trout having the greateg itivity. 2veloped from liver explants
of rainbow trout were comparable to RePs d ePs ranged by up to 40-
fold among the speciesitestedi To compare R¢P , ncentrations of DLCs in eggs
in the Fraser River and Lake Onta : A valents (TEQs) using TEFs
or TCDD equivalents (TCDD- ng 3 & ed that TEQs accurately
represent TCDD-EQs forjirainbg CDD-EQs for white sturgeon,

PRAIRIE § NORTHERN
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SETAC-PNC 6" Annual Meeting
June 4" & 5%

Toxicological Profiling of Hydraulic Fracturing Flowback Fluid on Zebrafish and Trout
Folkerts, Erik', He, Yuhe', Goss, Greg®

Hydraulic fracturing and horizontal drilli decoming a growing component
of the Alberta and British Columbia energ product formed from these practices is
a surface returned fracturing p ppant m fluid. To date, significant
knowledge gaps exist not only aracteristics of this secondarily
formed fracturing flowback fluia disposal, and potential hazards
posed to the aquatic environme o 0 ‘ i on fresh water aquatic
vertebrate species (Oncorhynchus i nd this fluid to have

significant toxicological effects at flecti ival, development, and
specific toxin induced gen FiopFlaNX 3 nic exposure assays will
further help to outline potential pfotocols for remediaflion efforts shauld spills or leaks occur.
This study is the first in Canada tog @W € i cturing fluid has on

indicator species.

PRAIRIE § NORTHERN
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SETAC-PNC 6" Annual Meeting
June 4" & 5%

Acute metabolic and cardiac effects of benzo-a-pyrene and 5-azacytidine in juvenile rainbow trout
(Oncorrhyncus mykiss)
Leal, Fred.*?, Weber, Lynnl'3

Toxicology Graduate Program, 2CREATE HERA Program, PVeterinary Biomedical Sciences, University of

Benzo-a-pyrene (BaP), an ubiq acute cardiotoxicity in fish and
induces persistent effects via i ytidine (5AZA) inhibits DNA methylation
and was used to determine if{Di 1 i : ole in acute BaP cardiac toxicity. Juvenile
rainbow trout were injected .1, 1mg/kg) with/without 5AZA

were removed for analysis of
triglycerides and glycogen conte ufin-o-deethylase, 3-hydroxyacyl
coenzyme A dehydrogenase, citra / in li 5AZA alone increased heart rate
and decreased duration Q ] : and ventriculobulbar valves and
caudal aorta at Day 4. ity ular valve during atrial diastole
decreased with high-BaP 3 uscle at both doses of BaP+5AZA
compared to 5AZA alone; i ompared to control as well as with
5AZA alone. Furthermore, trig BaP+5AZA compared to 5AZA alone.
All cardiac function and triglycerides values : N ¢ els at Day 7. Although cardiac and
metabolic effects were\obse ( ‘ ence or potentiation of effects due
to epigenetic mechanisms playing i 3 irment of metabolism.

PRAIRIE § NORTHERN
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SETAC-PNC 6" Annual Meeting
June 4" & 5%

Physiological Effects of Selenium and Mercury Mixtures in Two Salmonid Species: Rainbow
Trout and Brook Trout
Decker, Je fl, Brinkman, Lars 1, Wang, Kang 2,

ontela, Alice *

Dept. of Biological Sciences, Water Institute for Sustainable Environments (WISE), Univ. of

Selenium (Se) is an esse 1 i at slightly above homeostatic
concentrations Se becomes tox at Se has antagonistic interactions

with mercury (Hg), a non:essent fies in the food chain and
accumulates in fish. Our study inv f mixtures of Se and Hg on brook trout
and rainbow trout under controlle s. Fish were exposed to Se (Se-
methionine) through diet for 28 dfiys. A& sh were injected with a

g, liver GSH and LPO, and
in the muscle and liver of
both species and exposureto high con® ing ased Hg accumulation in

the muscle of rainbow trout, suggesting a 1g ink ion. 5 caused adverse effects

such as oxidative stress, de Qncditration and lower growth
and condition. Interestingly, rted only in brook trout liver
GSH concentration and rely on Se for normal

function.

PRAIRIE § NORTHERN
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SETAC-PNC 6" Annual Meeting
June 4" & 5%

CONTAMINATION AND MULTI-DECADAL DECAY OF RESERVOIR-LIBERATED MERCURY IN A

erland House, SK
fisheries.

Aquatic mercury (Hg) ca btoxin, MeHg.
Hydroelectric reservoir construct ) ioaccumulation of MeHg

sites can exceed this limitjand tak ) . z/kg consumption
guideline. The present study exa F2: 7 ing mercury decay from a
hydroelectric reservoir crea i ishery in the
Saskatchewan River Delta. ecay . i d Cumberland Lake (delta)
were analyzed using expongential regré TN j s), sauger (Sander

canadensis), goldeye (Hiodc . ) all showed significant
decay rates between the 19%0s and present ( egressions; Cumberland: p
< 0.01 for all regressions). In s strongly correlated with
length, age and reservoir pro to assess correlations
between Hg and trophicilevels on beyond that accounted
by length and age. Our results ve decayed below

consumption guidelines.

PRAIRIE § NORTHERN
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SETAC-PNC 6" Annual Meeting
June 4" & 5%

Elevated Maternal Dietary Selenium Exposure Produces Developmental Effects in Amphibians
Massé, Ahita®, Janz, David®, Muscatello, Jorgdlina

! Toxicology Centre, University/of Saskatchewan, Saskatoon, SK, Canada

bioaccumulation at higher trophi ithi and its/ role as a developmental
toxicant in oviparous vertebra i Jetermine early life stage
Se toxicity tissue thresholds i dietary exposure to food

There were no biologically significan ' ent groups in relation to
fertilization success, hatchability first 5 dpf. The measured
Se concentration in eggs showed N valpes Al 1 28.1 and 81.7 g Se/g d.m.,
respectively. Both the frequency and S® [ ‘ ere significantly increased
in the 5 dpf tadpoles fro NVE cggAm. : n compared to the control
(p<0.001) with an ECio value for egg ba i pertaining to teratogenic
abnormalities for X. laevi / ' me to metamorphosis and
mortality in the later stages ¢ ent s gnificant differences among
treatment groups.

PRAIRIE § NORTHERN
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SETAC-PNC 6" Annual Meeting
June 4" & 5%

Urban air pollution: In search of predictive biomarkers using wild birds as sentinels
North, M.A.%, Bertazzon, S.5, Kaplan, G. 2, Kinniburgh, D.W.*, Larkin, A.>, Smits, J.E.G.

eography, > Medicine &
Ity of Veterinary Medicine

' Ecosystem & Public Heal
Community Health Sciences

Increasingly sensitive i improved detection and
measurement of air pollutants.yk ion and/increased transport and
power requirements mean from heavy pollution burdens.
Epidemiological studies| dema i
cardiovascular disease), ¢ ir p r causality is elusive. Establishing reliable

Nest boxes are located in
ract wild birds. Biological
Inction, detoxification and
)r evaluation as potential
ombined approach to air
embrane-type passive air
tlve dpproach to investigating
ral conditions.

the biological effects of\chronic exposure to a

PRAIRIE § NORTHERN
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SETAC-PNC 6" Annual Meeting
June 4" & 5%

Immune system development and benzo[a]pyrene immunotoxicity/in the amphibian Xenopus
laevis
ie!, Hogan,

allant, Mela;4

The recent large-scale disease ‘ ibian/populations have highlighted the
need to better understand i i munotoxicityls Cytokines are soluble

proteins that allow communica nounting an inflammatory
immune response and| the a used as a marker of
immunomodaulation. In this studyjfexp MEokines interleukins-1B (IL-18) and tumor

evelopment and raise the
guestion of differential s stages. We then exposed
Xenopus laevis tadpoles |a ; benzo[a]pyrene, a model
polycyclic aromatic hydrocarbon and ‘ ammals and fish. In three
separate exposures, tadpoles were reared tg ifi 3 development (representing
d | exposed to sub-lethal
concentrations of benzo[a]p sjwere ex A orphological abnormalities,
lengthed, weighed an d eX 5 jof the pro-inflammatory
cytokines. Results indicate i ) AU enzo[a]pyrene are stage
dependent. This researchiwill he : lying developmental stage-
specific immunomodula . NG : iency of immune defense
mechanisms could increa {ifty to infégtious agents and contribute to various
detrimental health effects

expression. Results indic

PRAIRIE § NORTHERN
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SETAC-PNC 6" Annual Meeting
June 4" & 5%

Goldfish (Carassius auratus) i

mune responses to intravenously injected polymer-coated

using in vitro models in previe both the| over-activation of pro-
inflammatory responses, and s o so demonstrated modified

immune effects for both| cell li rophils when exposed in
vitro to polymer-coated f these effects to in vivo
models has not yet been| explore in vivo immune effects, it
has been shown that when NPs ] i ajority is deposited into

kidney tissues, which in|fish ar r ieti and where many innate
immune cells reside. Thus) there [|s ansi 5ol O i trophils and macrophages
in the kidneys to interact Ps. In this study we have
isolated kidney neutrophil days from mature goldfish

(Carassius auratus) injectedion day 0 with eitj (1 pg/g) or to Cortland’s
saline (control). At each tim eutrophils and macrophages
were extracted for measurement of tissue sion of various immune
and apoptotic-related genes g iratory burst. Peripheral

blood and tissue prints weré : ipite blood cell proportions.
Preliminary results sho : Q spiratory burst relative to
control. Gene expression, ti i roportional results will be
presented.
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Reproductive and general health assessment of fathead minnow (Pimephales promelas)

ogan Natacha'?, Hontela
arkus™?

! Toxicology Cent toon, SK, Canada
2School of the Environment and Susta ability skatchewan, Saskatoon, SK,
3 Department of Animal and Poultry § ty of Saskatchewan, Saskatoon, SK,
*Department of Biologic ge, Lethbridge, AB, Canada
>Department of Veterinary Bi of Saskatchewan, Saskatoon, SK,

Keywords: Endocrine @ reek, Fathead minnow
Waterbodies in the soutlje an elevated risk to the
exposure with contaminants re ater effluents (MWWEs),

small stream in southern
g from the City of Regina’s

water systems. During low flow perio8
Saskatchewan can consist of up to 100% trea

outdated lagoon base as to characterize the
potential endocrine disrupti effluents on wild fathead
minnow (Pimephales p inated stream, Wascana

responses in terms of\ overz NQ ic indices), reproduction
(secondary sexual characteristics o i , gene expression), and sex

there was significant disrt
processes. Exposed male
characteristics. Preliminary ds
impacting populations of FHMS
further research.

s associated with reproductive
er scores of secondary sexual
that MWWEs might be adversely
around Regina, thus, warranting
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Buffalo Pound Lake} Saskatch servoir that provides potable
water to nearby cities. The er algal blooms creates water
treatment challenges. Lak nutrients into the
overlying water and drivi , i imultaneously releasing
associated arsenic (As). Using i i is study investigated the

Sediment cores from s i d June, 2014) in either
oxic or anoxic conditi YS o204y si ating 1 conditions. Overlying
water was analyzed fc hosphorus fractions. A
second core incubatio ating winter conditions
was conducted using a similar design with i i D5 days at 4°C.

Arsenic rel as similar unde ? /m?/day, n=12) and
anoxic (0.73+0.30 er incubation

sediment oxyhydroxides, pyerlying water. Arsenic
remobilization undef oxic \ formation of anoxic
conditions below a t i { . inability of the thin oxic
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Effects of waterborne copper and nick’:l, singly and in mixture, on fathead minnow
(Pimephales promelas) reproduction
Driessnagk, Melissa K/, Ankur Jam aIZ, Som | iyogi2

additive effects.
Tissue-specific (gill, liver and gpngef ] ¢ ncreased in the

respective single metals and 0 interaction between

v T : i expression of key

female reproductive genes [vitello2%g tg s (ER-a and ER-B)] were
eatments. In particular,
oth|of these treatments
ts indicate that both Cu
and Ni can impair fish reproduction during eif via different

physiological mechahisms.
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Toxicology Graduate Program, Univefsity of Saskata skatoon, Saskatchewan,
g, Yukon College, Whitehorse, Yukon
*Department of Soil Scieénce, University of skatqon, Saskatchewan

Vegetation manageme s) in the Yukon consists
of mechanical methods such as mowed, fast growing woody
species that dominate th olled frequently. Thus other
vegetation control measures, suc duce management costs,

research aims to determi ¢ of Garlon XRT® (triclopyr) and Arsenal
Powerline® (imazapyr) in s
Soil samples from f 1 point injection) are
currently being analyzed, des will persist longer in
northern soils when compated to average . perate soils. This can be
attributed to the length of t ing g on rates through both
microbial and chemical|degradation. Invertebi ) ] | be utilized to determine
the ecological risk assodiated , It is hypothesized that less
than 25% of the soil invertebrate ' applied at maximum
application rates.
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Microarray applications to investigate the impacts of exposure to environmental

Keywords: Gene expression, Biomarke uption, Microarray

Chronic or acute expo nts may result in impairment of
reproduction, metabolism and develop . Efficient, specific, and
robust biomarkers will be nee¢ 0 scregni S. Our main objective was
to use microarray approach to be involved in the adverse
effects of a number of |chemig ivers [Nonylphenol, BPA, DEHP and
mixture of the three chemicals] analysis, and gene ontology revealed
distinct modes of action| for the and their mixture in the liver of male

fathead minnows. A number o s were significantly affected by these
contaminants, including cell cycl imflammatory, innate immune response,
stress response, and drug metabolism: e-fFse udy, wesdentified a number of genes as

potential biomarkers for itoring 9oV ¢ e individual chemicals. In
general the results of this study pro g on mechanisms by which
contaminants disrupt normg | identified a number of
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Predicting the Acute Toxicity of Oil Sands Process Affected Water to embryos of Fathead minnow
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Jonathan?, Glesy,Johnl’g"‘l’s'w’g’9

The effects of water hardness on the swimming performance and metabolic status in fathead
minnows (Pimephales promelas). Manek, Adityal, Dillman, Brett', Weber, Lynnz, Meays, Cindya,
Pyle, Gregoryl.

Exploring right hand coiled coil (RHCC) proteins as a matrix for a new aquatic passive sampling
device for PAHs. Leslie, Jenniferl, Stetefeld, Jorgz, McDougall, Matthew3, Hanson, Mark4, Palace,
Vince®.

Pathways to Petroleum: Developing an Exhaustive One-Pot Reduction Method for Naphthenic
Acids. Hynes, Tristan,’ Withey, Jonathan', Ross, Matthew S.

Effects of Multiple Stressors (Diltiazem, Temperature, and Hypoxia) on/the Behavioural and
Physiological Performance of Rainbow Trout (Oncorhynchus mykiss). Keller, A. G.*, Manek, A%,
Brooks, B.Z, Pyle, G.}, Hontela, Al

The role of thermodynamics and metg

re.on mammalian bioavailability of polycyclic

Sublethal effects of polymer-gpat m dioxidelnanoparticles and ultraviolet light
coexposure in developing zebfa io). Oliveira, Taiane™, Goss, Greg
Assessing biological effects offmunicip water Bffluent using the fathead minnow
reproductive bioassay Steeves, Na@ 2, Bagatim, Tabataz, Wiseman, Stevel, Jones,

Paul’, Giesy, John™, Hantela, Alice?,

Inhibition of multi- xenoblotlc re5|stance ity as a potential mechanism of
toxicity of oil sands process affected water/fA ndqrs, Giesy, JWiseman, Steve
Investigating the potential effects of polyc rijons on rainbow trout
(Oncorhynchus mykiss) gastrointestinal micjobiome-corls oate, Ashley’, Jardine, Tim™?,
Wiseman, Steve~, lan Kessel, Andrew", Hecler, Markus

Standard vs. regionally-relevant;test specie§: Determint ity of vanadium to aquatic
organisms representative of the Athabasca C D0|g, Lorne?,
Liber, Karsten’.

Canada’s new Centre for Oil and G#fS Resegpch INg Development (COGRaD) at University of
Manitoba. Tomy, Gregg T.%, St , Thor’; Bestvater, Llanna Palace, Vlnce
Inputs of Chemical Contamingngof River. Jaudan, Shira® , Cuscito, Leah D.! B
Voloshina, Marial, Henderson, A iannaz, Luong, Kiml, Knapp, Charles W.3,
Hanson, Mark L.*, Wong; Charled §

Is the Recovery of the Soil Nit§ifaed Cp Metal Toxicity determined by Metal Type,
Energy or Soil Properties? Awud

Development of a novel assessmeht 3 G ges in the toxicity of specific chemicals
of concern in oil sands process water.

Developing the brook sticklebac i ans) as a bioindicator of exposure to endocrine
disrupting compounds i ti i eda, Hogan, Natacha.

An Investigation into Ogurr inalks in Norway House Cree Nation.
Luong, Kiml, Challis, Jo on’, Charles4, Wong, Charlesl’z, Hanson, Mark®
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Naphthenic Acid Biodegradation by Photosynthetic and Non-photosynthetic Microbial
Communities in Oil Sands Process-Affected/'Water. Clothier, Lindsay Nl, Quesnel, Dean M.,1 Chua,
Gordon,1 Gieg, Lisa M.t
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Hanson, Markl, Wong, Charlesl'z, Knapp, Charles4, Luong, Kimz, Mundy, C.J.

Is Oxidative Stress the Main Driver of Selenium Toxicity in Juvenile White Sturgeon (Acipenser
transmontanus)? Zee, Jennal, Patterson, Sarahz, Wiseman, Stevez, Tang, Songz, Hecker, Markus™?
Stability and Rat Liver Microsome Oxidative Metabolism of Secoisolariciresinol (SECO) Analogues.
McGurn, Leahl, Krol, Ed%

The Use of the Chitinolytic Enzyme Chitobiase as an Indicator of Aquatic Ecosystem Health.
Randell, Matthew, Hanson, Mark.

Bioassay-directed characterization of endocrine-disrupting potencies of municipal effluents in
Canada. Bagatim, Tabatal, Hanson, Saraz, Yuan, Hongdaz, Steeves, Keanz, Wiseman, Stevez, Hogan,
Natacha2,3, Hontela, AIice4, Jones, Paull’z, Giesy, Johnz's, Bragg, Lesliee, Dhiyebi, Hadi6, Servos, Marke,
Gauthier, Charles7, Gagné, Frangoiss,

Sub-lethal Behavioral Effects of Q& affected Water Expg@sure in Zebrafish. Ingraham,
Erica”, Morrill, Adamj’, Johnsof Adriah™, Ha or J.”, Ross, Matthew S

The impact of venlafaxine on feurog Zebrafigh. Thompson, Andrew, Best, Carol, Kurrasch
Deborah, Vijayan, Mathalikath

The developmental, cellular a netic responses offthe model plant, Arabidopsis, after exposure

to oil sands process affected Watersand paphéhenic agids. Olsen, Steven, Alberts, Mitchell, Widdup,
Ellen, Muench, Dougl. w

Assessing the health impact of the achkgxtg#table g#gamg fraction of oil sands process affected
water on embryonic zebrafish (Danio rerio). T Chua, Gordon, Habibi, Hamid R.
Determination of Acute 'and Sub-Chronic TdKicity of Emergi onfaminants in Early Life Stages of
Northern Pike (Esox lucius). Schultz, D.'" Be el, S.l, Sara alg, S.l, Hanson, S.l, Hecker, M.l,
Janz, D.l, Wiseman, S.B.l, Jones, P.D.l, Giesy Pt
Assessing biochars made from Albertan indjistrial wast
reclamation caps. Rrankel, Mathewl'z, VeksHa, Andrei3,
Robert®.

A novel passive sampler for'the meas

dtioh as tailings ponds
ondl, Hill, Josephine3, Helleur,

Sulfamethoxazole transforma
risk of toxicity to aquatic orga
Characterizing the Cumulativg

Insect Species. Maloney, E.,l'z,
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Predicting the Acute Toxicity of Oil Sands Process Affected Water to embryos of Fathead
minnow (Pimephales promelas).

Morandi, Garrettl*, Zhang, Kunz, Wiseman, Steve’, Pereira, Albertof, Martin, Jonathan?, Giesy,
Johnl,3,4,5,6,7,8,9

! Toxicology Centre, University of Saskatchewan, Saskatoon, SK, Canada
> Division of Analytical and Environmental Toxicology, University of Alberta, Edmonton, AB,
Canada
3 Department of Veterinary Biomedical Sciences, University of Saskatchewan, Saskatoon, SK,
Canada
* Department of Zoology, and Center for Integrative Toxicology, Michigan State University, East
Lansing, MI, USA
> Department of Biology & Chemistry, City University of Hong Kong, and State Key Laboratory
for Marine Pollution, Kowloon, Hong Kong, China
® School of Biological Sciences, the University of Hong Kong, Hong Kong, China
’School of Biological Sciences, University of Hong Kong, Hong Kong, SAR, China
8State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment,
Nanjing University, Nanjing, People’s Republic of China
Department of Biology, Hong Kong Baptist University, Hong Kong, SAR, People’s Republic of
China
*gdm275@mail.usask.ca

Keywords: Oils Sands pracess affected waTr’,Target Iml, Effect-directed analysis

Oil sands process-affected water (OSPW) produced during the extraction of bitumen in
the surface-mining oil sands industry in Alberta, Canada, is acutely and chronicly toxic to
aquatic organisms. The dissolved organic fraction of OSPW is responsible for toxic effects, but
knowledge of the specific chemicals that cause toxicity is limited. Using a top-down approach,
a predictive aquatic toxicity model has been developed to predict the acute toxicity of the
organic fraction of OSPW to early-life stages of fathead minnow, a ecologically relevant species
in the Athabasca region. Mixture composition and the concentration of individual mass
fractions is characterized by use of Orbitrap ultra-high resolution mass spectrometry.
Bioaccumulation estimates were made by use of polydimethylsiloxane (PDMS)-coated stir bar
sorptive extraction or solid supported lipid membranes (SSLM). A narcosis mode of action was
assumed and the target-lipid model of Di Toro et al., 2000 was applied for toxicity predictions of
mass fractions. The 96 hr LC50 was predicted assuming strict additivity of hazard and compared
to in-lab embryo lethality assays. Predictions compared well with observed acute lethality and
highlight the accuracy of this spreadsheet model for predicting the acute toxicity of the organic
fraction of OSPW. In addition, the contribution of chemical classes identified by use of a effect-
directed analysis of the dissolved organics are investigated and highlight chemical classes of

o JLIAV
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The effects of water hardness on the swimming performance and metabolic status in fathead

Industrial activities ca ic 2leasg effluents to freshwater systems.
Some effluents can substant i S and magnesium ions).

Water hardness is known to Tolg: metal toxicity in aquatic
organisms. Little is known aba [ONQ ging water hardness by itself on the
swimming performance| and % a 3 freshwater [fish species. Swimming
performance can be used as a of: induced effects related to
ionoregulation, gas exchange, a sh. in goal of this study was to
assess if exposure to soft (50 mg 3/L as CaCO3) at a constant

calcium:magnesium ratio affects qodurange sydnming 3 (Uerit) and metabolic status
(triglycerides and glycogen) in liver 8 g innows. Fathead minnows
were exposed to the afore 3 a modified swim tunnel to
evaluate Ugit. Post exhaustion, liver and mus dllected from exposed fish for

triglyceride and glycogen me SIC ANingry study suggest that water
hardness does not significa g ) ngoing triglyceride and
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Exploring right hand coiled coil (RHCC) proteins as a matrix for a new aquatic passive
sampling device for PAHs
Leslie, Jennifer', Stetefeld, Jorg?, M;:}Zéougall, Matthew?®, Hanson, Mark?, Palace, Vince™?
Jennifér.Leslie@stantec.com
'Unive rsity of Manitoba, Environment and Geography

Passive Sampling Device ine the bioavailability of
contaminants in aquatic system Inants similarly to the biota they are
intended to model and are cons rptive materials. They are retrieved
easily, extracted inexpensively, anf il i bccurrence in the area of
interest. Current PSDs have relati ing equilibrium which
becomes problematic when volat oil (RHCC) is a protein
isolated from bacteria that reside e protein is thermally

stable, resistant to a wide tange oNgalinit Mhd ions and can be custom
synthesizedin the laboratory i i g ding of 16 priority PAHs to
the RHCC protein was exa ’ . X-ray crystallography was
used to demonstrate binding of each PAH in tif€ iy ofWe protein. These studies

atrix for PSDs for modeling
the bioavailability of PAHs.
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Pathways to Petroleum: Developing an Exhaustive One-Pot Reduction Method for
Z Naphthenic Acids
Hynes, /Tristan,* Wi /ey, Jonathan,! Ross, Matthew S.
1Department of Physical Science, MacEwan University, 10500 — 104 Avenue, Edmonton,
Alberta
hynest2@mymacewan.ca
aphthenig Acids, Organosilane Reduction, Gas Chromatography

1

Keywords: Oil Sands,

Oil sands process-affected water (OSPW, ous and largely
uncharacterized complex mixture of pet drganic acids, commonly termed
naphthenic acids (NAs). NAs are 3 igito aquatic organisms, and have

demonstrated chronic toxicity . her our understanding of the toxic
action of NAs, a greater underst sl ivi As is of the utmost

compounds by traditional chromafogra .g. ), hindering
identification of individual acids. : i iques, such as GCxGC, have
been successfully applied to the idenif ese techniques have not
yet found widespread adopti : ct is to develop a simple
and efficient method to red ) uct that is amenable to
analysis by gas chromatography and emMagling gpe# ’ n of the hydrocarbon
backbones. Presently, we afe evaluating a g 2duction using triethyl
silane (TES) in the presence of the Lewis acid ¢f phenyl)borane (B(CgFs)s).
Using this method, a range of\ali i ' , e efficiently reduced to
hydrocarbons. This method > ; ixtures and NAs
extracted from OSPW.
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Effects of Multiple Stressors (Diltiazem, Temperature, and Hypoxia) on the
Behavioural and Physiological Performa/nce of Rainbow Trout (Oncorhynchus mykiss)
Keller, A. .1, Manek, .1, Brooks, .2, Pyle, G.7, Hontela, Al

bridge, Alberta, Canada.]2. University of Baylor, Texas, US.
ico.keller@uleth.ca
Keywordsi diltiazem, hypoxia, rainba

1 University of Let

ultiple stressors

pharmaceuticals and their m ell as the global warming effect,
hypoxia of surface waters, an¢ environment. Little is still known
about the impacts of multiple s m nvironment. Diltiazem is

a calcium channel blocker co ' treatment, of hypertension, angina
pectoris, and some types of a t reduces the heart rate and causes

detected in waste water
effluents at relatively high conc LC50 has been determined for a few
invertebrates (e.g. Daphnia mag such as the/Japanese medaka (Oryzias

)xic conditions and warm
investigate the effects of
d laboratory temperatures
re modulate the effects of
ohment Solutions — Al-EES)

aquatic species.
temperature in fish have
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The role of thermodynamics and metal exposure on mammalian bioavailability of polycyclic
aromatic hydrocarbons (PAHs)

Polycyclic aromatic hydrocarbons ouplof hydrophobic organic chemicals
which are commonly found in i ic. Approximately 25 PAH
contaminated soils have orld and the bioavailability of various
PAHs has been determined using e model. The soils have a wide range
of properties, including organic c oncentrations, and PAH concentrations.
Due to the organic nature of PA ) play a significant role in

thermodynamic responsel Soils afe primarily cgmposgd of metals, therefore they will contain
many different metals at & and trace metals have the

potential to interact withlcellular biowg ated with PAHs, including
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Ecological risk assessment of pesticides in
ana™?, Wong, Charles?

anitoba waters: 1995-2014
Hanson, Mark?,

YUniversity of Mapitoba Department of Environment and Geography
*University of Winnipeg Richardson College for the/Environment
Presenter’s E-mail/ummoore4@cc.umanitoba.ca

for >80 compounds from >200 uni pling Many of/these pesticides can have
significant ecological effects onffi jons i (e.g., insecticides through
mortality) and indirectly (e.g., o oductivity) — and include
those of public and regulatory 2Nico ticides and the herbicide

atrazine. Working together with bvides a probabilistic
ecological risk assessment for pes S a cache — in combination
with available literature and data p ., Environment Canada).
Using probabilistic technid d asst Y i ikelihood of observing a
pesticide through space and time Jas well as the Jikelih@od of exceeding water quality
guidelines. Recently initiated, this Y?W@L elto identif > location of pesticide
hotspots; predict future pesticide level™Nga g@#appli reases or decreases;
characterize trends between pesticide applieati ; he subsequent

environmental concentrations; and make recg i newed monitoring initiative
in the province. This approac ] et to be employed in
Manitoba.
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Sublethal effects of polymer-coated titanium dioxi

de nanoparticles and ultraviolet light

Nanoparticles (NPs) are Y- applications, from micronutrients for
crops to carriers for pesticides. er fluorescent lamps that
emit no ultraviolet (UV) light, ye finyl Q anium dioxide (TiO,) absorb photons
and generate electron-h n wate) and oxygen to produce reactive oxygen
species. We tested aqueous po s, uncoated/TiO, NPs, as well as the
polymer coating alone. Zebrafish 2d to 0.1, 1 or 10 mg/L of
each NP type and subsequently irfadi i i intensity and spectrum of
natural light. We assessedisublet Nint3 g ione levels and superoxide
dismutase activity after seven days an® € Ps to interfere with these
biochemical assays. While ¢oexposure of p® ; and UV light had no effect,
uncoated TiO, NPs significahtly increased totffl ¢ i L at all concentrations tested.
These uncoated TiO, ever, have be ; avelengths monitored in
the presented assays, an lead to falsp positiv péa validate these findings, we
plan to examine the dase 1a and superoxide
dismutase 2 genes. Fur e NPs are phototoxic and
development of new an . i § y testing is essential.
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Assessing biological effects of municipal wastewater effluent using the fathead minnow
/

reproductive bioassay.

Bagatim, Tapata®, Wiseman, Steve'/lones, Paul’, Giesy, John'*,

Steeves, Kean®, Hanson, Sara’,

2School of the Environment and Susta ability i i skatchewan, Saskatoon, SK,

3Department of Biological Science, Uni - hbridge, Lethbridge, AB, Canada.

4Department of Veterinary B i F Saskatchewan, Saskatoon, SK,
. d ®

exhibit endocrine disrupting activify. & X G i sing urban populations and
eater MWWE released

into the aquatic environmént. The\gbjectiyes o er determine the biological
effects of MWWEs on fathead minno epl ; he US EPA short-term fish

reproductive bioassay assay,and (2) compa collected from both the
Regina and Saskatoon waste e disrupting effects were
assessed using various repro fertilization success), as
well as morphological, Ri I indicators in both male
and female fish. Exposure of fz i i ed a significant decrease

in fecundity at all conce i : Q : PWVS. Regina MWWE exposure
also caused a trend of degreasi ; g le no changes in fecundity
were observed after Saskatoon ( i asing LS| was observed for
female minnows exposed to Sask LSI was observed in the

exposed males. Fertilizatio ) g of treatment, demonstrating a
lack of effect. This study co MWWE discharged into
Saskatchewan aquatic syste ation regarding the particular
toxicological risks associated DCs from MWWEs. (Funded by CWN)
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Inhibition of multi-xenobiotic resistance (MXR/MDR) efflux activity as a potential mechanism
of toxicity of oil sands process affected water.
Alharbi, Hattan, Saunders, Giesy, John, Wiseman, Steve

Toxicology Centre, University of Saskatchewan, Saskatoon, SK, Canada
Department of Veterinary Biomedical Sciences, University of Saskatchewan, Saskatoon, SK,
Canada.
haad78@mail.usask.ca

Keywords: OSPW, ABC protiens, naphthenic acids

The mechanism of toxic ane fected water (OSPW) has not been
elucidated. Many organic chem i ding naphthenic acids (NAs), are
surfactants. Disruption of memb proteins, in particular carrier-mediated
efflux proteins such as ATP bindin : 1 : proteins), is one
mechanism by which surfactants ¢ herefore, it was hypothesised that organic

chemicals dissolved is OPSW mig o)\’ s on aquatic @rganisms by inhibition of
ABC proteins. To investigate this ganic chemicals in OSPW

on the activity of ABC proteins wajpvestigate : ife-s Japanese medaka.
Dissolved organic chemicals in OSPW W ' j asic, and neutral fractions.
Equal volumes of each fraction were pooletN ssolved organic phase of
OSPW. The lipophilic dye Calcien-AM was use tivitPf these proteins.In fry

exposed to neutral, basic, orfacidic fractions of QSF . ioh of/Calcien-AM was 2.2, 1.3,
and 0.9-fold greater th lciel . sult suggests that chemicals
in the neutral fraction had the - esults suggest that
elimination of metabolites fro ' ight be inhibited.
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Investigating the potential effects of polycyclic aromatic hydrocarbons on rainbow trout
(Oncorhynchus mykiss) gastromtestmal microbiome composition

School of Environmer askatchewan, Canada
Department of Animal and Poultr Saskatchewan, Canada
Keywords: gastrointestinal microbigme ging, 16S rRNA gene

The gastrointestinal mi , plays a role in host
nutrition, and contributes to in em development in vertebrates
including fish. Many factors can e intestinal microbiome in fish
including diet and host phylogen out the effects of contaminants. Studies

some bacterial taxa are fa ir potential to/be used as bioindicators
of pollutant exposure. Any changds i 28 1 C omposition have the potential to
negatively influence fish health, agd due to the I role of bacteria in the gut, research is

needed in this area. One p i 35S cfiCa atic hydrocarbons (PAHs),
are ubiquitous environmental contam 'S ENg i leterious effects on a wide

range of organisms, includi zate the effects of PAHs on
the gastrointestinal microbic¢ Migh next generation
sequencing of the 16S nRNA g tudy may be used in
identification of bioindicator g strategies around known
PAH sources. This reseafch cot i i s of PAH toxicity and

metabolism in fish, and ‘ el g le played by gut flora in
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Standard vs. regionally-relevant test species: Determining the toxicity of vanadium to aquatic
organisms repZesentative o/f the Athab

Schiffer, tephaniel’z, i

Bitumen from the At
elevated concentrations of t
and concentrated into the by : oduced in vast volumes and stored on-
site of major oil sands opée e shown that coke can leach

ecotoxicologically relevant leve t conditions. This research suggests
that leachates from coke could ic ecosystems of northern Alberta to
elevated concentrations and remediation of coke.
Therefore, this study aim oxicity to various freshwater organisms
that are either (i) commonly- 3 i ii) /species more regionally

representative of northern Albefta hronic species sensitivity
distributions (SSDs) using| these gad e " j m these SSDs, hazardous
concentrations for 5% of the specie e ulated. Toxicity tests were

performed using various f species. Acute and chronic
toxicity endpoints for af ren oduction, and emergence of
insects. Acute toxicit : ested ran 0.60 to 64.6 mg V/L for
Ceriodaphnia quadrangular i ly/ Chronic toxicity values

(EC50) ranged from 0.15 to production and Chironomus
dilutus emergence, res i 3 &ifthlar sensitivities are observed
between standard and 'tomp i search provides the data

needed for future devel MRS ecific water quality guideline for V in
the AOS region.
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Gas Research and Development (COGRaD) at University of
M/anitoba
Tomy, Gregg T.}, Stetefeld,/Jorg’, Hallddrson, Thor?

Canada’s new Centre for Oil and

Bestvater,,[iannal, Palace, Vince’

1Department of Chemistry, University of Manitoba, Winnipeg, MB, R3T 2N2 Canada
’Stantec Consulting Ltd.,/603-386 Broadway Avenug, Winnipeg, MB R3C 3R6 Canada
lianna.bestvater@umanitoba.ca

Keywords: Environmental monitoring, remediati e sampling, fingerprinting analyses

the Department of Chemistr i i il be an internationally accredited

laboratory to meet and advan t the R&D needs of both
the O&G industry and th i nts in Western Canada. To achieve
this, the Centre will conduct re with private research laboratories in
Western Canada conducting simi in the transfer of new technologies to
industry creating both in d business investments in

the region. There will be two pyilary s ling: (/) an environmental
monitoring component and (ii) :Degor ent, aD_will provide an internationally
accredited analytical facillity com ~#anc pporting industry and/or

government mandated enyironmental ing i ough the development of
faster and cheaper analytiéal monitoring teg mned|/to delineate sources of

second component of the Ce ‘ | it > mutually beneficial to both
industry and COGRaD’s innovative strategies to
remediate and monitor trude Q ' ii) determining the fate of
oil spills; (iii) understanding t i #Cr il components on aquatic

organisms and; (iv) devel ly acquired instrumentation

to accurately measure car
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Inputs of Chemical Contaminants Along the Lower Red River
Joudan, Shira®, Cuscito, Leah D.}/ Voloshina, Maria®, Henderson, Anna R. P.}, Bestvater, Lianna?,
Luong, Kim?, Knapp), Charles W.3, Hanson, Mark L., Wo g, Charles st

'Richardson College for the Environment,/Department af Environmental Studies and Sciences
and Department of Chemistry, The University of Winnipeg, Winnipeg, MB, Canada, R3B 2E9
’Department of Chemistry, University of Manitoba) Winnipeg, MB, Canada, R3T 2N2

The Red River, which origi 3 ins i ake Winnipeg, carries
various contaminants including pe - i uman and veterinary

the input rates of these contamingnts from the

N

n Manitoba and the city

g/L near the border and
decreased towards Lake Winnipeg, indfe 0 edominant source.
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Is the Recovery of the Soil Nitrifying Community after Metal Toxicity determined by Metal
[ype, Energy or Soil Properties?
L es s
Awuah, Fred, Siciliano Steven

Extending our current knowledge of eco on and|risk assessment to
include the predictability of s i metal toxicity is essential.
Microbial conversions determine the bioavai ients to plants. However, metal
stressors decrease the convers i i . Furthermore, the ability of metal

contaminated sites to recover a ent on the recovery of ammonia
oxidizing bacteria (AOB) and othé

This study seeks to identif rmine the variation in recovery of AOB
activity in relation to metal prope amount of energy supplied. First, the

Mo, Ni, Se, Tl, Sn, V, and Zn, through a multivari i lude ionic and covalent
binding indices, ionic radii gtc. Thi ifl e i al ions with varying AOB

recovery time and tested f¢ . n recovery time. The third
experiment will ascertain sail properties th i : in 65 Canadian soils with

risk assessments.
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Development of a novel assessment approach to track changes in the toxicity of specific
chemicals of concern in oil sands process water.
White, Kevi ! , Liber, K rsten’

! Toxicology Centre, University/of Saskatchewan, Saskatoon, SK, Canada

Syncrude’s recently created Base Min L) is @an end-pit artificial lake located
within the Athabasca oil sanq ixture of fluid fine tailings and oil sands
process-affected water (OSP proposed as a method for long-
term reclamation of oil sands a plex mixture of naphthenic acids,

metals, polycyclic aromatic co i known to [cause adverse effects on
aquatic organisms.

In order to prop G i 1 sustainability of end-pit
lakes, it is necessary to be able to ions of specific chemicals
of concern with changeslin the jo¥i 2 . ventional aquatic toxicity
testing procedures used f n assessing such complex
mixtures, however, and p salinity found within BML.
Preliminary tests have shown that w \ S i oxic to Chironomus dilutus,

The purpose of our ne 4 y testing protocol specific to
BML by evaluating aquatic te i 3 3 (W salinity and which respond
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endocrine disrupting compounds in aquatic environments

Developing the brook stickleback (Culaea inconstans) as a bioindicator of exposure to
zuldoon, Breda, Hogan, Natacha

niversity of Saskatchewah, Saskatoon, Saskatchewan
bmmb586@mail.usask.ca

Toxicology Centre,

Brook stickleback (Cu er fish that possess two
unique, quantifiable responses for exposur ogens [(spiggin) and estrogens
(vitellogenin). We developed 3 xpression of spiggin and
vitellogenin and to evaluate - anti-)androgenic and estrogenic
compound exposures. Stickleba (MT) or ethinylestradiol
(EE2) at 1, 10 and 100 n ples collected at 7 and 21
days. In addition, female brook st osed to MT at'500 ng/L and to flutamide
at 25, 150 or 250 pg/L in tion in females and then knock-it down
with exposure to an anti- a in an induction of spiggin
and vitellogenin mRNA tra : i z ivers, respectively. In female
brook stickleback MT exp i d \pigg QpeCri ile exposure to flutamide

resulted in a dose dependént reductid psures, transcript induction
typically occurred at lowerlconcentrations boint than changes in other
endpoints (e.g. somati Given the sensitivity of the
biomarker responses assessed here the bro difbe an effective bioindicator

species for EDCs in the aquaticenvironment.
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An Investigation into Occurrence of
Wastewater ontammants in Norway House Cree Nation
Luong, Kim?, Challis, Jonathan?, Lobson, Ch Isea Knapp, Charles® ,/\Wong, Charles™?, Hanson,

! University of Winnipeg, Departments of ntal Studies and Sciences,
Winnipeg, MB

2University of Manitoba, Dep
3University of Manitoba, Dep

*Department of Civil & Enviro

tment of ‘
tment of Winnipeg, MB

Strathclyde

Keywords: 2uticals
The presence of \waste 5 of Norway House Cree
Nation’s wastewater facility was ¢ om the primary lagoon to
discharge into Little Pla (control site) that is the
community's drinking water soufce B ity parameters (e.g., pH, temperature

conductivity and dissolved oxy i i osphorus) and emerging
contaminants (human-uselpharmasgu ank it i genes) were measured.

d for 21 days, where seven
pharmaceuticals were de i ‘ 3 atenolol, carbamazepine,
sulfamethoxazole, sulfapyridine, gemfibrozil o ethoprim. Pharmaceutical
concentrations at upstream'and downstreanmy s : ion limits, indicating no

exposure via drinking i edu pounds from lagoon to
final effluent was limited i ‘ g //sites, with the greatest
concentrations found at upstre s 16-18 ng/L)

Both nutrients and water quali goon to final effluent. However

little improvement in wa > 2 NN *nts was pbserved within the primary,
secondary, and tertiary | . e peration needs to be more
optimized to improve trea ‘
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Communities in Oil Sapds Process

Naphthenic Acid Biodegrad;Zion by Photosynthetic and Non-photosynthetic Microbial
Quesnel, Dean M.,' Chua, Gordon,/ Gieg, Lisa M.

Clothier, Lindsay N

Keywords: Naphthenic Ac , Bioremediation, Microorganisms
Naphthenic acids (NAs) are natu bmplex cyclic carboxylic acids found in
Alberta’s oil sands. The surf ntribUte to the separation of bitumen
from sand during surface bit ainihg water; bitumen, NAs and solid
wastes from bitumen extractio asins known as tailings ponds. The
oil sands process water (OSP 3 ause some components,

such as NAs, can be toxic|to aqua ganis be removed for reclamation efforts.

The objective of this research |ffa stimulation jof the indigenous OSPW
microorganisms (photosynthetic i i ight and phosphate would
result in NA biodegradatid 4 ct >s were stimulated with or
without light and/or phos : : omposition, toxicity, and

microbial community compositi The f\prdigs. frop®thi icated that the loss of low
molecular weight NAs in QSPW incub3 Stig d phosphate resulted in a
significant decrease in acute ommunity analysis suggests
that a relationship between algae (Scenedgf 1 bacteria (Porphyrobacter,
Planctomyces) may contribute to the reductio : This method could prove to
be a feasible biotreatment op dia e yolumes of OSPW.

PRAIRIE § NORTHERN

Poster session 48



SETAC-PNC 6™ Annual Meeting
June 4" & 5™

Assessing the occurrence of wastewater contaminants in Cambridge Bay
Chaves-Barquero, Luis,™, Hanson, Markl,/Wong, Charles™?, Knapp, Charles®, Luong, Kim?,

The treatment of muni vate dian Arctic is challenging due to a
variety of financial, operationz Q ‘ . To better understand the
efficacy of wastewater c ‘ : ons, we assessed the occurrence of
wastewater contaminants attenu 23 . als, antibiotic resistance,
nutrients) from a facility in Camb Canada. Wastewater treatment in this
community is performed '
the bay.

Samples were colle
main lagoon, one location

from two locations in the
d three locations offshore.

contaminants in all location ] tected from a screen of
28 analytes: i toprolol,  propranolol,
sulfamethoxazole, trimethopr ine e rient and pharmaceutical
concentrations were found up in i ar the treatment lagoon.
Locations downstream j ons /in concentrations for both
nutrients and pharmaceuticals, chanisms are in place along

the wastewater path.
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Is Oxidative Stress the Main Driver of Selenium Toxicity in Juvenile White Sturgeon (Acipenser
transmontanus)
Zee, Jenna’, Patterson, $arah?, Wiseman, Steve?} Tang, Song

,Hecker, Markus™?

It has been shown th i S aquatic environment can have

devastating effects on local wildlife. icularly susceptible life history and
their protection is of interest nd/economically important and many
populations are already 1 72 day digtary study multiple signs
of decreased health and Se Juvenile white sturgeon (Acipenser
transmontanus) were given diets per g food in the form of
selenomethionine. Se acc nner. Lethal effects rates

of 54% and 22% occurrediin high > ively. Edema developed within 10,
23 and 52 days in the high, medi spectively. avoidance and decreased
growth was observed in p j using lllumina technology
showed that approximate 00 were down regulated,
and 200 were up regulated.
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Stability and Rat Liver Microsome Oxidative Metabolism of Secoisolariciresinol (SECO)
Analogues
McGurn,/Leahl, Krol, Ed®

1Toxicoloxy, University of Saskatchewan, Saskatoon, Saskatchewan; 2Pharmacy and
Nutrition, University of Saskatchewan, Saskatoon, $askatchewan
I[dm133@mail.usaskica

potential pharmaceutical ed. These were used to probe the
effect of structure on SECO . SECO analogues in a 50 mM
Na,HPO, buffer at pH 6.( vere i sing high performance liquid
chromatography. All .St | 6.0. SECO-1,3 and 4 are unstable

performed in a 100 mM Na,H ith and without GSH to trap reactive
intermediates. Mass spectrosc 5is was used t@ identify the products.
Two reaction pathways d oxjd3 sin of SECO analogues are proposed.
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The Use of the Chitinolytic Enzyme Chitobiase as an Indicator of Aquatic Ecosystem

I;Iealth
andell, Matthew, Hansan, Mark
umrandem@myumanitoba.ca
ase, arthropods, environmental effects monitoring

Keywords: chitob

A common approac ing ecosystem health far possible impacts by
contaminants is the asses opod community structure. There are
multiple drawbacks to this ith sampling and
taxonomic expertise, sensitivity of re of sampling, and that
impacts are generally not detected u nge/has occurred. One approach to
deal with some of these iss duction as it relates
to water quality and link the

An enzymatic techniq arthropod community status and
hence, aquatic ecosys effects monitoring. We propose

moutling enzyme, as a surrogdte fs ion i water monitoring.
Chitobiase can be easi spectroscopy, rapidly and
cheaply. Chitobiase levels pre tge3 / G e d be directly
correlated to the status\of arthropd® DU (g g ors such as number of
organisms, growth/development rate am¥ size o Measuring for

This poster
chitobiase is detecte

2, the method by
een chitobiase and
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Bioassay-directed characterization of endocrine-disrupting potencies of municipal effluents in
Canada
Bagatim Tabatal, Hanson Saraz, Yuan Hongdaz, Steaves Keanz, Wiseman Stevez, Hogan
Natacha??, Hontela Alice*, Janes Paul*?, GiesyJohnz’ ;| Bragg Leslie®, Dhiyebi Hadi®, Servos
Mark®, Gauthier Charles’, Gagné Frangoiss, Hecker Markus™?

!School of the Environment and Sustainability, University of Saskatchewan, Saskatoon, SK,
Canada;
2Toxicology Centre, University of Saskatchewan, Saskatoon, SK, Canada;
3 Department of Animal and Poultry Science, University of Saskatchewan, Saskatoon, SK,
Canada;
*Department of Biological'Science, University of Lethbridge, Lethbridge, AB, Canada;
5Department of Veterinary Biomedical Sciences, University of Saskatchewan, Saskatoon, SK,

Keywords: Emerging contaW, Wastewater, in vitro, monitoring

There is increasing\concern regaN{Q stewater effluents (MWWEs) as a
major source of endocrin@ disrupting chemj face waters. EDCs have the
potential to adversely \affectithe endocrine afjd wildlife, and conventional
wastewater treatment|technelogies are freq§iently ingf: emoving these compounds.
Our understanding of the contribution of efflyentsfram ir treatment plants (WWTPs)

to environmental endoctine disruption in Cangdian surfa s incomplete. Therefore, the
aim of this project was to investigate theweffec VTPs across Canada to remove
EDCs from wastewater. Specifically, sa 0 effluents were collected during all
four seasons in 2014 and 2015 to € guce of climatic conditions, population size
and treatment level on EDC refiyai ¥ ocrine potentials of wastewater were
analyzed using three in witrof MibAskayk: MVLN | ((antis)estrogenicity), MDAkb2 ((anti-
)androgenicity), and H295R Sterp ! steroidogenesis disruption). Preliminary
results indicated that all influent spring 2014 had a significant increase in

project will provide insight i
inform development of advanced wa a treatment technologies for improved EDC

G
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Sub-lethal Behavioral Effects of Oil Sands Process-affected Water Exposure in Zebrafish
Ingraham, Erical, Morrill, Ada 1, Johnson, Adrianl, Hamilton, Trevor J. 1, Ross, Matthew S.2

compounds, including polyaromati : als, and/naphthenic acids (NAs).

The exposure of terrestrial and : as demonstrable sub-lethal
toxicity, particularly when repro endpoints are investigated. However,
alternative measures of sub-letha 5 ior, have not yet been
fully investigated. In the present sfue ' rio) to dilute OSPW (1%,

10%, or 50% OSPW) for 10 i sted for both light/dark
preference and their tendency to ‘ 3 ; res which have been
shown to be reliable indicators of pnxietydi ghavi in fish. Its from this study may

S sh.
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The impact of venlafaxine on neurogenesis in Zebrafish
Andrew Thompson, Carol Best, Deborah Kurrasch, Mathijlakath Vijayan

wathomps/on29@gma .com

Venlafaxine is a serotonin and norgpinephrine redptake inhibitor (SNRI) and is one of

the most prescribed pharmaceuticals, commonly us ditions such as depression,
anxiety, and panic disorder. Human consumptio elevated concentrations of
venlafaxine in municipal wast e tested the
hypothesis that environmentallevels of ts nelirogenesis in zebrafish (Danio
rerio). Newly fertilized embryos wze \ .2 or 1.0pg/L venlafaxine,

or 5uM serotonin for 5 days. A J ith EdU (5-ethynl-2’-
deoxyuridine), which inco 3 . g DNA replication, allowing us to
visualize the birth of new|neuron ed stained, and embedded in OCT
(optimal cutting temperature) me sing a cryostat! We examined
neurogenesis in the hypothalamu ) ) e new cells were

normalized to the total n ' (5. . a significant difference in
new neuronal cells between the ¢ olkand segtoninle es, with serotonin
exposure resulting in a 20% increaseNg ? bosure produced a 10%
increase in new neurons compared to co . ate that serotonin
increases neurogenesis in developing zebrafis gs that alter serotonin
content in the brain, including SNRI’s, may aff iR BTN leading to developmental
dysfunction in fish.
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The developmental, cellular and genetic responses of the model plant, Arabidopsis, after
exposure to oil sands process affected water and naphthenic acids
Olsen, Steven, Alberts, Mitchell, Widdup, Ellen, Muénch, Doug®

Keywords: phytoremediation, bi phthenic acids, tailings ponds
The Alberta oil sands orce’in the/Canadian economy, however, a
negative environmental effect associatec ing from the oil sands are the large
volumes of tailings produced {and stored S aphthenic acids (NAs) are
stable compounds that are i en extraction process and are

concentrated in tailings pond 1,_to have toxigl effects on a number of

industrial or organismal SYypotential to ¢contaminate nearby water

systems.

In order to prevent enviropmg? ton it is i ant to identify approaches
that will assist in the degradation§ of NAs. We ating the developmental and
cellular response of plantsiexpose ANUSAE 1 g ecies, Arabidopsis thaliana,
in order to determine which tissues 8 FOCg ' y these contaminants. We
have also performed a mic ime MENti t are regulated in response
to NA exposure. Informatiop from these stu A pinpoint specific genes that
could be involved in the sequestration or ¢ plants. This research uses
molecular, biochemical)and ¢ ediation strategies that will
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Assessing the health impact of the acid extractable organic fraction of oil sands process
affected wzter on emb5yonic zebrafish (Danio rerio)

Keywords: Oil sands, Damo rerio, ahics, Acute Toxicity
Large volumes of oil sands process affecte are currently being produced
by surface mining operations es have shown that OSPW is
both acutely and chronically taxic and can\be | > ncentrations to aquatic
organisms. However, little is k s of toxicity and adverse health
impact caused by sub-lethal co i d specific fractions of OSPW. The

objective of the present study w C atefrobust biomarkers to estimate the
no observed effect concentratio actable organlic fraction (AEO) in
zebrafish (Danio rerio) e living embryos, mRNA
transcript abundance, and ema, pericardial edema, hemorrhage
spinal malformations, and al syl bI§ . Exposure to 10mg/L dissolved
AEO lead to a 2.1-fold dectease infe | and exposure to 15mg/L
lead to no survivors by thelend of iti posure to AEO showed
significant increases in the transcript aB : abnormalities. The results
suggest that exposure to the AEO fractlon 0 SP W ofe ies of developmental
abnormalities in embryonic ze , aa\ orNfor better understanding of

the mechanisms of OSPW toxicity.
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Determination of Acute and Sub-Chronic Toxicity of Emerging Contaminants in Early Life
Stages of Northern Pike (Esox lucius)

Schultz, D.l*, Beitel, S.}, Saraugr, B.}, Tang, /S.l, Hanson} S.*, Hecker

S.B.%, Jones, P.D.%, Gies

M.l, Jangz, D.l, Wiseman,

~

! University of Saskatchewan, Saskatoon, Saskatchewan, Canada

In recent years, emerging conta due to their ubiquity in
the aquatic environment as we ( able regarding/low-dose, chronic
toxicity, especially in northern ies. 1 ds hexabromocyclododecane

(HBCD), silver (Ag) nanoparticle araffi P), 17a-ethynylestradiol

g xtures in municipal
wastewater effluent (MWWE). M\ff a ater treatment plants into
receiving waters with little especially in rural Canada.
the water column. In this
chewan and fertilized in
ng concentrations with

study, E. lucius gametes were collgcted from Lake

NS SO

the lowest being environmentally releVg j 2xposures, HBCD and SCCP,
eggs were fertilized in facili i xposure sediment. Fish
were reared, and after each'endpoint (hatch, g¥im-up, sexgildifT®entiation), a sub-portion of
the population was sampled histological defects, as well as
endpoint specific rates of de c exposures to early life
stages of E. lucius will have di , from which most
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Assessing biochars made from Albertan industrial wastes for utilization as tailings ponds
reclarpation cap
Frankel, Mathewlz, Veksha, A ndrei3, Turner, Raymo d*

, Hill, Josephine?, Helleur, Robert*

'Biofilm Research Group, Department of Biological Sciences, Univérsity of Calgary, Calgary, AB

Department of Chemistry, Memagrial U oundland, St. John's, NL
Keywords: Tailin strial waste
Open-pit oil sands oper oning to their end of life, thus, it is in

the interest of operators to find tailings ponds
Wastewater treatment t Isorption for the removal of
contaminants, and some enhance microbial metabolic processes for
immobilization and/or degradatiof. .\ bon (AC) haslong been used as a
proven adsorbent, its costlis restrigtive to W|desread on the other hand, can
provide comparable adsor ; ( e, we tested the ability of
multispecies cultures, fro i i i ach and proliferate on
biochar using industrial waste products. We i ent on all support
materials. Differences werefseen in which maf€ ili g vith biochars showing
significant proliferation of bic obes utilized carbon
substrates provided by our m ursupport materials, for

growth and reproductioh. Thi 9 ators can utilize wastes from
local industries (i.e. saw activities, such as for
pond capping, contamin for biosorption and/or
degradation. This would to oil sands development,
and help the province of
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A novel passive sampler for the measurement of polar
orgaz/ic contamin/ants in aquatic system
Challis, Jonathan K.}, Hanson, Mark L.?, Wong, Charles s.b3

'Department of Chemistry, University of/Manitoba

Current passive sampling designsffor po contaminants in water lack the ability
to easily adjust uptake rates fo i g., flow rate). This issue
significantly reduces the overa ili passive samplers. The diffusive

gradients in thin films (DGT) sa Iring metals, is'largely insensitive to

analogous organic-DGT o 0-DGT. tes into 0-DGT, diffusion
coefficients through 0.8 mm diffu i : ffusion cell and ranged
from 107-10"® cm?/s. Calibrati inning'the samplers at a flow of 1-
2 cm/s through a 40L tank containtgg spikge-3 g/n wed every 24-48 hr). The
diffusive boundary layer thickness wa X1 es into the o-DGT sampler
were deemed to be largely independent o 21”8 lustrate the promise of o-

20d Jyovide a universal passive
sampler with increased ease'ef use, reliability RN, for polar organics in aquatic
environments.
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The role of sediment characteristics in the adsorption and bioavailability of uranium(VI) in
J freshwajter sediments
Crawford, Sarah®?, Emmions, Sydney?, Liber, Kafsten®?

! Toxicology Graduate Program, Unjversity of Saskatchewan, Saskatoon, SK, CAN
2 Toxicology Centre, University of Saskatchewan, Saskatoon, SK, CAN
® School of Environment and Sustainabi ity, University of Saskatchewan, Saskatoon, SK, CAN

Uranium (U) can enter ~ ing and milling of U, often
accumulating in sediments to i i otential to adversely affect benthic
organisms. Thus, predicting the i ' environment is
important for our understanding dhtaminated sites. Physicochemical
properties of sediment, such as p i OC) content, have been
shown to modify bioavailability a ments. Sorption of U is
strongly influenced by pH, but fe ated this effect in conjunction with role
of physicochemical prope i as to quantify the role
different sediment physico icAkcharaleerigiics > ) sorption in field sediment

under varying pH conditions
experiment guidelines. Tes

D equilibrium batch
ater quality characteristics

commonly found downstrea consisted of 9
uncontaminated sediments aracteristics (i.e., TOC, CEC,
particle size). U concentratio 310 2.3 mg U/L). The
degree of adsorption toeach increasing sharply around
pH 7, and then decreasi ig M ci@?significant differences in the
pH-dependent sorption ( ‘ N ical €haracteristics, with
greatest adsorption occurging i ately 37% fine fraction (clay + silt)
and 12% TOC content. Thisitrend nin U accumulation in
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little risk of toxicity to aquatic organism
obson, Chelsea®, Hansoh, Mark

Sulfamethoxazole transforma?n products in wastewater effluent dominated streams pose

Department of Environment and Geography, University of Manitoba

Antibiotics are release ith municipal wastewater effluent as
a result of human-use applications. Sulfametho h antibiotic commonly released
into the environment. Along , transformation products (TPs) formed
through various biotic and abio r our understanding of
their occurrence, fate, and ecolc of this ecological risk
assessment was to chara Ps may have direct toxicological
effects at concentrationsicurrentl 1 measured
concentrations of sulfamethoxazo and assumeda 1:1 TP to parent
compound production ratjo. Releant ( i olysis and biological

degradation, were deter
Database Pathway Predict
acute and chronic endpoin

nesota’s Biodegradation
toxicity for a variety of

\\\\\\\\\a\

maximum effluent concentra ; ter varying levels of
wastewater treatment globally. i tal concentration was 8.71
ug/L. Some ECOSAR endpoints had hazard quc ever, the greatest
probability of exceedence was0.26% for a ch d)/exposed to analine, and
only two endpoints had proba uggesting there is little to

no risk of direct toxicity ic ental concentrations.
Overall, we recommend i pproach to identify data gaps for
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Characterizing the Cumulative Action of Neonicotinoid Insecticide Mixtures on a Sensitive
Aquatic Insect Species
orrissey, C.,>", Headley, J.,°, Peru, K

Maloney, E., "%, > Liber, K..>*

! Toxicology Centreé
?Toxicology Graduate P

, University/of Saskatchewan, Saskatoon, SK, Canada
ogram, University of Saskatchewan; Saskatoon, SK, Canada

acloprid, clothianidin, and
g a risk to local aquatic
ation within the same
s as binary or tertiary
derstood, especially for
p by characterizing the
and thiamethoxam under
ironomus dilutus as a

oprid and clothianidin
, respectively.

Thiamethoxam displayed i G .34'ug/L. These values will be
used to develop paramet [ ally compared to the acute toxicity of
binary and tertiary mixtures e | s, using the MIXTOX
approach. These methods Wi o 2 4 ied i day) exposure scenarios.

Results obtained will allow f { T - otinoid mixtures display
concentration additive toxici isH npix 4 0 aquatic environments.
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The effect of thiamethoxam on aquatic invertebrates and fate in shallow model wetlands

YUniversity of Ma
*University of

The neonicotinoid insegtici i ively, especially on the
Canadian Prairies. In this study gent benthic insects and
zooplankton were examined us

industry-recommended s
9.2,92.0, and 920 pg/L to

ding rate; equivalent to
ted and compared to

controls. Water quality was monitpre eXposure and 70 days post
exposure. Emergent benthic insedfs were collected bi- e sampled prior to
exposure, and throughout the 70-8Qy posNexpih G i ergence traps. Pelagic
zooplankton was collected re-a g day post exposure using

passive zooplankton traps.
thiamethoxam. Statistical ana

icantly affected by
oc Dunnett’s testing)

determined that current leve adian/wetlands are unlikely to
have significant effects bn e ultivariate analyses,
partial canonical corresponde ultidimensional scaling
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Canada North Environmental Services (CanNorth) is a proud sponsor of SETAC’s Prairie Northern Regional Chapter.
We are an Aboriginal-owned environmental consulting company specializing in biological sciences and heritage studies.
CanNorth is ISO 9001 (quality management), ISO 14001 (environmental stewardship and management), and OSHAS
18001 (occupational health and safety) certified and a Saskatchewan Chamber of Commerce ABEX (Achievement in
Business Excellence) award winner in the category of environment. Some areas of expertise include:

Environmental Assessments Fish Habitat Compensation Plans
Environmental Effects Monitoring Hydrometric and Climatic Monitoring
Environmental Protection and Mitigation Plans Plant, Bird, and Wildlife Investigations
Environmental Monitoring Programs Species-at-Risk and Biodiversity Surveys
Baseline Data Acquisition Biostatistical Services

Regulatory Liaison Services Geomatic Services

Toxicological Investigations Heritage Resource Impact Assessments

Canada North Environmental Services, 211 Wheeler Street, Saskatoon, Saskatchewan, Canada S7P 0A4
Telephone: (306) 652-4432, Fax: (306) 652-4431, E-mail: info@cannorth.com, www.cannorth.com
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