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ESRF Project
ODbjective

Investigate the effects of
east coast Canada WAF
and CEWAF on early life
stages of commercially
harvested marine species

> Provide realistic
exposure scenarios

- Provide relevant and
reliable ecotoxicity data

o Inform regulatory decisions
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Toxicity Trials

Expose organisms to a range of
concentrations, for a specific duration
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SL Ross

4 Wave tank trials

Fall

LISST

17 Mixing energy trials

GM

79 Atlantic cod trials

3 Snow crab trials

46 American lobster trials

11 Atlantic herring trials

L 0z unp
L 0z Aew
- 0T Jdy
- 0 JeW
L 0C Q94
L 0z uer
- 61 290
L 51 AON
L 6L PO
L 5| deg
L 6 Briy
- 6L
L 61 unr
L 61 AW
L G Jdy
- 6L JEW
- 61494
L /1 uer
=T Tq|
| Q| AON
- 81 PO
L g deg
- 9| By
L gl
L g unp
L gl Aepw
L 8| Jdy
- 8l Jew
- 81994
- g uer
- 21 28Q
- L} AON
1RO

t&h Z) deg

L 2| Briy
ANy

- unp
AR
- L) ddy

AR T
L 21Lg84
AN
L 9 28]
- 91 AON
- 91 R0
- 9| desg
- g1 Bry
L gL e

L gL unpe
L 9| Aepy
L 9| Jdy

- gl Jep

©
©
)
C
©
@)
B.,
Z
)
=
(0]
|-
©
c
<
—
n
C
0
)
©
>
o
C
=
n.,
0
)
©
(&)
-
@)
L
h.,
O
|-
©
(0]
7p]
QO
@

www.huntsmanmarine.ca




\

www.huntsmanmarine.ca Research, Education, Innovation | St. Andrews, NB, Canada




Cod Fertilization Q'j:" 1
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Atlantic herring (Clupea harengus)

e —
X = - - %
v
& v L,

www.huntsmanmarine.ca Research, Education, Innovation | St. Andrews, NB, Canada 9



2|\

]
—
% : N\ —

by

) ; ; % CEWS ore

@ :

S

m

= | NN T
< ‘

= »

=




American lobster
(Homarus americanus)

. . ' L
Special permit to R
collect “berried” : '
female lobsters

Freshly hatched
(<24 hrs) larvae
are collected are
used for exposure
trials

Immobilization,
mortality, moulting,
and growth
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Toxicity to
Larval lobster

Objective: Sensitivity of American
lobster larvae between different esue | Estimate o 98% Lo
batches released from the same 1001 (TPHMGL)  ~ ierval A
Iogs%er and amongst different 904 Ecsowar 25 23-37 L
O S erS EC50 CEWAF 5.8 5.4-6.3
T 80
MethOdS 24_hr exposure’ 19 ﬂ | EC50 Combined 3.9 3.4-43
bioassays with 13 different females 3 o
o 601
Results: The individual TPH-based £
24h EC50 values ranged from 2.54 - = 907
9.73 mg/L when the exposures were § 4-
considered together, pooled EC50 ¢
=3.9mg/L (3.4 -4.3) Q 301
Outcome: Limited variability within 207
and between larval lobsters for 101
acute response to petroleum . . . D
hydrocarbons o1 | RN T e
1 100
TPH (mg/L)
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Snow crab (Chlonoecetes OpI|IO)
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'y | Vulnerable,
| early life
stages

- Embryo

o Zoea

- Megalop

Vulnerable
time periods
> Moulting
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Toxicity to
Larval Snow crab

Objective: Assess toxicity to larval snow
crab in place of Northern shrimp

Methods: 24 and 48-hr exposure;
transferred to clean seawater after the
exposure period

Results: TPH between 1 to 3 mg/L are
sufficient to cause latent mortality effects
that were not observed within the first 48-
hours post exposure

Qutcome:

> Support the limited variability observed in
crustacean responses to crude oill

o Suggests that effect concentrations derived
from American lobster and/or snow crab
larvae would be reflective of the expected
response from Northern shrimp
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Main Findings

The observation of effects is dependent on the life
stage, exposure concentration and duration

o Qur results show significant variability within the life
history of a species, with specific developmental points
(e.g., hatching) and early life stages being more
vulnerable

> When the effects are reported on a constituent
concentration basis, thereby normalizing the responses
to TPH, there is little difference between response from
exposure to WAF or CEWAF

The toxicity of the dispersant alone occurs at
concentrations 3 - 40 times greater than the highest
concentrations expected to occur in the field
following application
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Ongoing Research

Multi-Partner Research Initiative
> Multiple products, multiple ARMs

o In situ burn residues, herding agents,
dispersants

- Modernization of CROSERF
Protocol

National Contaminant Advisory
Group

> Single PACs, mixtures, modifying
factors
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Acute Toxicity of Dispersants to
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Percent hatched
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Atlantic cod: pre-hatch embryos, 24-hr exposure to herders
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American lobster: 24-hr exposure .

Thickslick
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Dibenzothiophene Fluoranthene Fluorenone Methylnaphthalene Maphthalene Phenanthrene
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Considerations Wi ol
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§ . ‘l 7777777777777 Dis?SersaSmts
Oil spill response decisions are not based on lab-based toxicity tests | sooning
 Numerous factors need to be considered
o Lab-based data may be used as inputs into population level impact models to predict cidoe
responses based on different scenarios (e.g., with and without dispersant) ycrobatidas
Windows of opportunity for dispersant usage
o QOperational conditions, Type and extent of spill, Time elapsed Procelaidse
|Scikioacidae
Exposure e Socoraricee
o Seasonality, Life history traits, Migratory animals iae
Spill Impact Mitigation Assessment (SIMA) e
- Process by which relevant data are evaluated, outcomes are predicted, and an stand scalop
attempt at weighing and balancing the trade-offs of response measures retowa o
> Models: SIMAP, Fecundity-Hindcast Redish :
> The decision to apply dispersants to break up a surface slick and minimize effects to .|
seabirds and mammals is balanced against the potential impacts to pelagic Ameiican plaice|
organisms, including commercially important fish and crustacean species lan Feb Mar Apr May An Ju Alg Sep Oct Nov Dec
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Data Gaps and Additional
Research Needs

-Deep-sea, sediment,
and benthic exposures

- Wildlife
°Multiple stressors

cVariable exposure
scenarios

- Always seeking input
based on concerns

www.huntsmanmarine.ca Research, Education, Innovation | St. Andrews, NB, Canada 53



Questions

Benjamin.deJourdan@huntsmanmarine.ca

www.huntsmanmarine.ca




