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1 Wednesday, Novenber 13, 2013

2 Upon commencing at 9:30 a.m
3 THE CHAI RVAN.  Good norning. Wl cone
4 back. We will reconvene with the Consuners

5 Associ ation and their wi tness on sturgeon.

6 M. WIIlianms?
7 MR. WLLIAMS: Good norning nenbers of
8 the panel, M. Chair. | would suggest that we

9 have Dr. Peake introduce hinself and then

10 Ms. Johnson can affirmor swear himin.

11 St ephan Peake: Sworn

12 DR. PEAKE: M nanme is Stephan Peake,
13 | "' m associ ate professor at the University of New
14 Brunswi ck in Fredericton.

15 MR. WLLIAMS: Menbers of the panel
16 there should be two docunents related to

17 Dr. Peake's presentation. One is an updated

18 curriculumvitae, and the other is a powerpoint.
19 And | will express on behalf of ny clients ny

20 apol ogies, we, in terns of preparing the

21 power poi nt, we started preparation yesterday, and
22 Dr. Peake made some subsequent reordering of his
23 power poi nt, so the nunbers, the page order that
24 appears on your powerpoint may not necessarily

25 accord with what you see in his presentation. So
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| apol ogi ze for that. And we nake the offer, we

weren't anxious to redo 50 copies, but if there is
a feeling, anyone who would like us at the break
to provide a revised version, we would be nore

t han happy to. And you will accept ny apol ogi es.

THE CHAI RVAN:  As | ong as you can
direct us to the right page nunber, no problem

MR. WLLIAMS: Dr. Peake, if | could
just direct you to section 2.3 of your curricul um
vitae? Am| correct in suggesting to you that
your primary area of research relates to the
determ nation and mtigation of anthropogenic
i npacts upon fish?

DR. PEAKE: Yes, that's correct.

MR. WLLIAMS: And is anthropogenic a
fancy word for human made, or nman nmade or wonan
made?

DR. PEAKE: Yes, that's true, that's a
fair definition

MR, WLLIAMS: And in ternms of the
wor k that your recent graduate students have been
performng, would it be fair to say that a
consi derabl e focus has been the ecol ogy and
aqua-cul ture of | ake sturgeons, the effects of

sedi nentation on fish and invertebrate
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1 comunities, and fish passage over danms and

2 t hrough cul verts?

3 DR. PEAKE: Yes, that would be fair to
4 say.
5 MR WLLIAMS: | just want to turn you

6 for a noment to section 4.2 and 5.1 of your

7 curriculumvitae. And Dr. Peake, am| correct in

8 suggesting that section 4.2 highlights the

9 research that your undergraduate or graduate

10 students have been undertaki ng under your

11 direction?

12 DR. PEAKE: Yes, that's correct.

13 MR. WLLIAMS: And you have kindly

14  underlined sone of the areas of research that are

15 nost relevant to this proceeding and your evidence
16 in this proceedi ng?

17 DR. PEAKE: Yes.

18 MR. WLLIAVS: And |ikew se in section
19 5, you have flagged your peer reviewed articles

20 that have been either accepted for publication or

21 published in referee journals. And again you have
22 underlined, not all of your sturgeon work, but

23 sonme of the key pieces relating to this

24 proceeding. Wuld that be fair?

25 DR. PEAKE: Yes, that would be fair.




Volume 14 Keeyask Hearing November 13, 2013

Page 2938
1 MR. WLLIAMS: Dr. Peake, how many

2 sumers, if any, have you spent in Mnitoba

3 exam ning issues related to | ake sturgeon?

4 DR. PEAKE: It would go back to ny

5 graduate work starting ny masters degree in the
6 md '90s, so probably 15 years or so. | wouldn't
7 say that every single one of those years was

8 focused entirely on sturgeon, but fromthe point
9 of ny masters on, there was al nost al ways a

10 sturgeon focus to nmy research, at |east a couple
11 of sturgeon projects. And towards the end of

12 that, so fromthe early 2000s to the | ate 2000s,
13 sturgeon was ny primary focus in Manitoba. So |
14 was here for probably 14, 15 sumrers, right from
15 spring until fall, and sturgeon was either a

16 mnor, or in a lot of cases a mmjor conponent of
17 ny research

18 MR, WLLIAMS: | note that you quite
19 cleverly avoi ded being here for the winters.

20 DR. PEAKE: | did actually spend a
21 couple of winters here, but that was enough for ne
22 at the tine.

23 MR. WLLIAMS: Keeping in mnd both
24  your research and peer reviewed articles, can you

25 descri be your research and experience, if any,
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1 wth stocking in |large northern inpounded river

2 systens?

3 DR. PEAKE: Yes. | nean, if large

4  inpounded northern systens would include the

5 W nni peg River, that's where nost of ny hands-on

6 sturgeon work has occurred, so Wnni peg River

7 fitting that description. As far as stocking

8 goes, we did one fairly intensive field project on
9 stocking with one PhD student over the course of
10 three or four summers.

11 MR, WLLIAMS: Ckay. And could you

12 descri be your research, if any, in understanding
13 the habitat of age zero | ake sturgeon ecol ogy, as
14 well as juvenile | ake sturgeon ecology in the

15 context of large northern inpounded river systens?
16 DR. PEAKE: Yes. So in the Wnnipeg
17 River we did quite a bit of work on juvenile and
18 young- of -year, age zero |ake sturgeon. So | would
19 say probably seven years at least in the field.

20 One PhD student and at | east two other graduate

21 students at the nasters level, along with several
22 under graduat e students, so there was a | arge

23 conmponent of nmy work focused on juvenile and

24  young-of -t he-year ecol ogy.

25 MR. WLLIAMS: And could you descri be
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1 your research, if any, into the operation of |ake

2 sturgeon hatcheries?

3 DR. PEAKE: Yes. Specifically, we

4 were doing quite a bit of work on age zero | ake

5 sturgeon, and whether we could inprove hatchery

6 success, and so probably ten years of raising

7 sturgeon at a small experinmental facility in

8 Manitoba. So it wasn't always direct research on
9 stocki ng, but we were always raising fish in the
10 hatchery for use in our other experinents, and at
11 the same tine there was one PhD student focused
12 specifically on inproving the techniques for

13 sturgeon aqua-cul ture.

14 MR. WLLIAVS: And in the course of

15 your work and your years of experience in terns of
16 | ake sturgeon in Manitoba, would you have had

17 occasion to have any interaction with the G and
18 Rapi ds hatcheries or other hatcheries in Mnitoba?
19 DR PEAKE: Yes. The first Manitoba
20 hat chery that | had experience with, | actually
21 stayed at the Wi teshell hatchery during ny
22 masters degree. They were raising sturgeon there
23 at the time. And | had the opportunity to observe
24  their techniques and do sone research on those.

25 So that's where it started in the Wiiteshell. And
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1 subsequently, before | was able to raise ny own

2 fish, we would get themfrom G and Rapids. So

3 there was a fair amount of interaction with the

4 Gand Rapids folks in the "90s, | would say from
5 not so nuch in the -- late '"90s to | ate 2000s, we
6 were always interested in whether they had fish

7 avai l able for us to use, because it was fairly

8 difficult for us to get our own juveniles to work
9 with. So |l would say indirect, but a reasonable
10 amount of interaction with the two main Mnitoba
11 hat cheri es.

12 MR. WLLIAMS: And woul d you have had
13 any occasion to have interaction with the WId

14 Rose Hatchery in W sconsin?

15 DR PEAKE: Yes, in the md '90s, |
16 went down to observe how the fol ks down at the

17 W !l d Rose Hatchery raised their fish, because |
18 was interested in working with sturgeon

19 aqua-culture, and that was the place to go at the
20 time. So | visited the site, | spoke with the
21 mai n i ndividual that ran the hatchery, and he
22 provi ded advice on how to maxi m ze survival and
23 sonme of the procedures that were needed.
24 MR. WLLIAMS: Dr. Peake, we will get

25 to your powerpoint in just a couple of seconds,
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1 but would it be fair to say that nost of your

2 research projects in Mnitoba have been funded

3 wholly or in part by Manitoba Hydro?

4 DR PEAKE: Yes, that would be

5 accurate.

6 MR. WLLIAVS: And in terns of

7 Mani t oba, would it be accurate to suggest that

8 your primary area of research has been the

9 W nni peg River?

10 DR PEAKE: Yes, that would be

11 accurate.

12 MR, WLLIAMS: Are you aware of any
13 peer reviewed research relating to | ake sturgeon
14 on the Nel son River systen?

15 DR. PEAKE: No, |'mnot aware of any
16 peer reviewed | ake sturgeon papers fromthe Nel son
17 Ri ver.

18 MR. WLLIAVS: In terns of the | ake
19 sturgeon cycle, Dr. Peake, can you describe any
20 areas in the peer reviewed literature where, in
21 your view, there are know edge gaps relative to
22 other life stages?

23 DR. PEAKE: Yeah. | would say that in
24  the past, the juvenile |ife stage, so in the first

25 year of |ife, young-of-the-year, has been, | would
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1 say, the nobst under exam ned part of the life

2 history, primarily because they are difficult to

3 study. And that's been -- that know edge gap has
4 been increasing in the past few years with a | ot

5 of research comi ng out of the northern United

6 States. And | would say that currently the

7 knowl edge gap is still with juvenile and

8 young- of -t he-year fish, and mainly directed at the
9 areas where it is nost difficult to work, which is
10 northern latitudes in |arge deep rivers where it
11 is very difficult to find them just because they
12 are so small and the water is cloudy and deep.

13 So we were able to find out a |lot of
14 i nformation, thanks to the work that was supported
15 by Manitoba Hydro on the Wnnipeg River. And the
16 knowl edge around that |ife stage has been greatly
17 enhanced by that, but | think there is still a |ot
18 of work to do on even nore northern rivers and

19 other rivers in the northern range of the species.
20 MR. WLLIAMS: And in ternms of any

21 ot her know edge gaps, can you conment upon if any
22 relate to age zero?

23 DR. PEAKE: Specifically age zero, |
24 would say the ability of hatchery reared age zero

25 fish to integrate into a popul ation after its been
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1 stocked, especially in the northern rivers, there

2 hasn't been -- done very little work in Canada on
3 very quantitatively assessing survival rate of age
4 zero fish, post hatchery reared age zero fish that
5 were stocked out in the fall or the spring. So

6 that would be an area of interest.

7 MR WLLIAMS: In ternms of general

8 sturgeon managenent, are there any, in your view,
9 any know edge gaps that you would identify in the
10 peer reviewed literature?

11 DR. PEAKE: Yeah. Again, | would

12 reiterate in terns of managenent with hatchery

13 st ocki ng bei ng a popul ar nanagenent tool, again,
14 there is data fromthe U S. and that data is a

15 good foundation, but the conditions up here are

16 quite different. And so if hatchery stocking is

17 bei ng used as a nmanagenent tool, | think there is
18 lots of roomfor additional study up here.
19 Anot her problem w th sturgeon

20 managenent is upstream and downstream m gration

21 trying to get sturgeon upstream past migratory

22 obstructions, and getting them safely downstream
23 past the sane, is an area that received a | ot of
24  attention but we haven't gotten very far in com ng

25 up with good solutions for that.
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1 MR WLLIAMS: Finally, could you

2 describe conparatively the state of research in

3 terms of large northern inpounded rivers as

4 conpared to research in nore southern or smaller

5 river systens?

6 DR. PEAKE: Yes. It is nmuch easier to
7 work in water that's a couple of feet deep and in
8 a river that's maybe 20 yards across, or 20 netres
9 across. It is just much easier to operate under
10 those conditions, it is nmuch easier to track fish,
11 it is easier to catch them So it is not

12 surprising, and there is a lot of interest in the
13 United States for bringing sturgeon back and

14 filling in the know edge gap. So there has been a
15 | ot of research effort on sturgeon in the northern
16 U S. because it is relatively easy to work there.
17 There has been quite a bit of work.

18 There is sone really fundanenta

19 di fferences in, when you nove froma river like

20 that to a river like the Nelson or the Wnnipeg,
21 it is much nore difficult to work in. W are

22 tal king 100 feet deep as opposed to three or four
23 feet deep, very dark water, very cold water,

24 different wnter conditions, different

25 productivity of the rivers. So | think that's
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1 probably why | would say that the research, the

2 foundational research that's been done on the

3 Wnni peg River is great, but there really needs to
4  be nore work done on the northern rivers to really
5 get an idea of the differences between those two

6 ar eas.

7 MR. WLLIAMS: Thank you, Dr. Peake,

8 for your patience, and please feel free to wal k us
9 t hrough your powerpoint. | may rarely interrupt,
10 and certainly | think you would invite the nenbers

11 of the panel, if they chose to ask questions as
12 you make your presentation?

13 DR. PEAKE: Yes. Yes, please feel

14 free to stop ne if you want anything clarified or
15 you have a question.

16 kay. So | will just get started

17 here. By way of an outline, | was recently

18 rem nded that it has been a couple of weeks or so
19 since we've been tal king about |ake sturgeon. And
20 there is a fair anount of term nology, we have

21 al ready got into that, you have heard terns |ike
22 young- of -t he-year, and juvenile, and age zero.

23 So | just would like to start off by
24 review ng | ake sturgeon life histories, some of

25 the termnology. And as | do that, as | take you
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through the Iife cycle and just fam liarize you,

or refamliarize you with the ternms, | would |like
to comment on my opinion of the general

vul nerability of each of the |life stages to
nortality, under a variety of conditions.

| would then like to get into ny
concerns. | wll say at this point, reading over
t he i npact assessnent, | thought it was generally
wel | done, and | just had a few, in sonme cases the
devil is in the details, and there is just a few
concerns that | have, and |I'm hopi ng those
concerns will be constructive.

My first concern is related to the
sturgeon stocking program as proposed.

My second concern is specifically
rel ated to how hatchery | ake sturgeon wll be
mar ked prior to stocking.

My third concern is in respect to the
feasibility and, therefore, the associated risk
associated with creating and maintaining juvenile
sturgeon habitat at the proposed site.

My fourth concern is related to adult
| ake sturgeon that may be novi ng downstream and
becom ng entrained at the dam so going over

spi |l lways and through turbines at the facility.
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So that's the outline, and we w |l get

started with a quick review, hopefully, of |ake
sturgeon life history.

So as | nentioned and as everybody
knows here, |'msure, |ake sturgeon have several
different life stages. And | put "stages" in
guot es because sonme of the stages are very
defined, very definite, everybody woul d agree
that, you know, that a yolk sac larvae is a yolk
sac larvae. Sone of the stages are a little nore
fuzzy in terns of the definitions and what exactly
constitutes what.

So |l will give you what ny sort of
definition of these stages are. And each of the
stages in a |lot of cases have uni que behavi oral
patterns, they have unique vulnerabilities, and
they often have uni que dietary and habit at
requirenents. So we will go into this, and I wll
refer to this cycle, this life cycle. And at the
top I have, we will start with spawni ng adults,
and | just want to, whenever the slides are up,
the context of the |life cycle is defined in the
m ddle of the circle. So in this case |'m
assum ng that the theoretical population that we

are tal king about here is healthy. So there is
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1 good representation of all of the |ife history, or

2 of all of the year classes, there is plenty of

3 juveniles, there is plenty of sub adults, there is
4 plenty of spawners. And |I'm al so assum ng t hat

5 the habitat is relatively pristine and there is

6 plenty of it for all of the stages.

7 So given that context, if we start in
8 the spring with the spawning adults, the males and
9 the females will cone upstream often to a rapids
10 or a mgratory obstacle. And | should al so say

11 that along the bottomthere is a very general key
12 as to -- the colour of the box is ny assessnent of
13 the relative risk of nortality or recruitnent

14 failure of that stage. And so green at the top

15 would represent a | ow probability of recruitnment
16 failure, and red would be a higher one, in very

17 subj ective terns.

18 So assuming that the population is

19 heal t hy, we woul d assune there is lots of spawning
20 adults. So the box is green in this case because
21 we wouldn't expect -- we would expect the spawners
22 to be there in good nunbers. So what happens is
23 in the spring the fenal es would conme up to the

24  spawni ng grounds, and we are again assum ng that

25 t he spawni ng grounds are suitable. They would




Volume 14 Keeyask Hearing November 13, 2013

Page 2950
1 broadcast eggs. And the fenmales carry many

2 hundred thousand eggs at a tine. They would

3 broadcast the eggs over the substrate, and the

4 mal es woul d cone and expel mlt or spermover the
5 eggs. And they expel it into the water, and so

6 fertilization of the eggs is sinply a chance

7 nmeeting of egg and mlt in the water colum.

8 And if all goes well, what you end up
9 withinthe next stage is a fertilized egg. And |
10 would say that just, you know, just by nature of
11 the fact that the eggs and the mlt are rel eased
12 just sort of haphazard into the water, there is
13 going to be cases where fertilization doesn't

14  occur just because things didn't nmeet up properly.
15 So | would characterize the nortality risk at that
16 point as noderate. There is going to be

17 definitely a fair nunmber of eggs that don't

18 becone, that don't becone fertilized.

19 I f the eggs do becone fertilized, they
20 tend to get very sticky and they wll adhere to
21 the rock substrate that's a vital part of the
22 spawni ng habitat. They will go into crevices and
23 fissures in the cobble and the rock, and they will
24 stick to those spots and continue to devel op. As

25 t hey devel op they hatch out into what we refer to
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1 as yolk sac |arvae. The reason they are called

2 yolk sac larvae is because they are fish |arvae,

3 but they have a yol k attached to them not unlike
4 a baby bird m ght have. And they feed on that

5 yol k sac during further devel opnent. So at that

6 point they don't need external food.

7 At this point, even in the best of

8 situation, they're fairly vulnerable to predation,
9 t hey are hidden down in the crevices, but they can
10 be eaten by things. So | would say the risk of

11 failure between the egg and the yolk sac larvae is
12 fairly low, just because they are protected down
13 in those rocks. And also one of the advantages of
14 northern locations is that the water tenperature
15 at that point is fairly low, and that reduces

16 things |ike fungal infections and that kind thing.
17 So we woul d expect fairly good survival fromthe
18 egg to the yolk sac |arvae.

19 The yol k sac larvae, as | said, wll
20 remain in the substrate feeding off the yol k sac
21 and eventually turn into |arvae. Larvae is a

22 sturgeon that has conpletely used up its yol k sac,
23 it has devel oped a conpl ete digestive system it
24 is ready to start feeding. So it is going to

25 | eave that protective habitat where it has been
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1 and it is going to drift passively downstream for

2 a few days. So at that point it is fairly

3 vul nerable to predation. It is nowout in the

4 open. And in a lot of cases, because it could

5 feed off the yolk sac, it didn't need a conplete

6 digestive system And if there were problens with
7 devel opnment of that systemalong the way, that's

8 where sone of these fish are going to drop out.

9 So | would say noderate chance of nortality at

10 that point.

11 And so as | nentioned, these guys wll
12 come out of the substrate, drift, hopefully they
13 will find suitable habitat downstream and they

14 will settle out on that habitat and begin what is
15 cal | ed exogenous feeding. So when they are

16 feeding off the yolk sac, that's call ed endogenous
17 feeding. And then they need to switch to very

18 smal | zoopl ankton, but they actually need to

19 capture and consune these guys.

20 So the next point is fingerling, this
21 is occurring fromlate spring -- sorry, go ahead.
22 THE CHAI RMAN:  This may be where the
23 slides got changed. In our copy at the |arvae

24 stage it is red, which is high. Nowthere it

25 | ooks to be noderate high on the screen. Wi ch
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1 woul d be correct for the | arvae?
2 DR. PEAKE: This would be correct.
3 THE CHAI RMAN:  The one that is on the

4 screen?

5 DR. PEAKE: The one that is on the
6 screen, yes. | apologize for any inconsistencies.
7 | would say in general, alnbst across the board,

8 what you see on the screen is, if there is any

9 di sagreenent, this copy would be the accurate one.
10 THE CHAI RVAN:  Thank you

11 MR WLLIAMS: And M. Chair, that nmay
12 be why, at |east for the board records, we should
13 have a revised version, and that woul d be our

14 suggestion, again, wth apol ogies.

15 THE CHAI RMAN:  No probl em

16 DR. PEAKE: Ckay. So, as the larvae
17 start to feed, they again need to start off

18 with -- they are very small at this point, they

19 need to find small zoopl ankton to eat. But as

20 they grow, they can't continue to be eating these
21 very small aninmals and expect to grow at any

22 decent rate. So throughout this period they are
23 consistently having to find and adapt to | arger

24 prey so that they can grow out properly and becone

25 a fingerling.
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1 A fingerling, up here in Manitoba, a

2 fingerling would actually be the size of your

3 finger, so maybe 15 centinetres or so. And they
4 would reach this size in the fall, probably

5 Sept enber type tine.

6 So, because there is a |ot going on

7 with fingerlings, because they have to transition
8 to the new food, because they have to continually
9 adapt to larger food, | would say that there is a
10 relatively high risk of nortality at this stage.
11 So throughout the tine when they are feeding

12 exogenously over the summer, a fair nunber of

13 these fish are going to drop out of the

14  popul ation, and what is going to be left are the
15 well adapted fish that are very good at finding
16 food, very good at conpeting with other fish for
17 that food. And this is how natural selection

18  works.

19 So | think the main bottleneck, even
20 in a healthy population with pristine habitat is
21 going to be the transition fromlarvae to

22 fingerling. Once that happens, these guys wll
23 remain in the nursery habitat. There is a fair
24 anount of site fidelity in juvenile sturgeon and

25 young- of -t he-year. So they tend to, wherever they
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settled out, they tend to stay there. And again,

they are transitioning to larger prey in the
attenpt to grow as much as they can over the
summer, so that they can face the tough conditions
of the winter as well as possible.

So the next point worth nmentioning is
a yearling fish. This is a fish that in the
spring, it is approximtely one year old. It
woul d be approximately 25 to 30 centinetres | ong.
And | put this in alownortality risk category,
just because if the fish that have gotten past
this tough tinme at getting to the fingerling stage
have already found the habitat they need, they
have already adapted to food, and really all they
are doing now is growi ng out. They are getting
bi gger to the point where they are |ess
susceptible to predation. And so things are
| ooking pretty good for themat this point.

They need to survive that first winter
to beconme what we refer to as sub adults. Sub
adul ts have very hardy, they have very few
predators. They are essentially large juveniles.
They are not sexually mature yet, but they nmay
have noved out of the juvenile area, and so their

behavi our changes a little bit and they are quite
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1 a bit larger. So these would be fish that would

2 be in the 60 centinetre, 60 to 80 centinetre

3 range. And again at this point they may have

4 noved out of nursery habitat.

5 So | think this is a reasonabl e

6 representation of the life history in a healthy

7 popul ation. And you will notice a few things.

8 The first is that the probability of going from
9 one box to the other m ght be fairly high, but

10 when you nmake a junp, | guess, so fromhere to

11 here you are going to get lots of survival. From
12 here to here you are going to get |ots of

13 survival. But if you consider these to be sort of
14 critical points with probabilities of survival,
15 i ndi vi dual probabilities of survival, when you go
16 all the way through each of these, you have to

17 multiply the risks associated with this. So if
18 you wanted to assess the probability of an egg

19 going right through the cycle and back to a

20 spawning adult, that probability would be

21 extrenely | ow because you have i ndi vi dual

22 probabilities along the trajectory that are not
23 working in the favour of the egg.

24 And this is normal. | nean, this is

25 t he reason why a sturgeon carries 700,000 or
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800, 000 eggs, because it figures that even if |

get less than one per cent survival, that |ess

t han one per cent is going to be the strongest,
the fittest, and there is still going to be enough
there to keep the popul ati on steady, assum ng that
t he popul ati on nunbers are high enough to maintain
the critical nunbers.

So the other thing | would say too is
that this mght be a reasonabl e representation of
a situation that existed in a | ot of Mnitoba
rivers a couple of hundred years ago, before there
was any human activity on the rivers.

Now, that is not the case anynore.

Qbvi ously, humans do inpact rivers. And so if we
t hi nk about how this picture m ght have changed,
and how it mght relate directly to the Keeyask
area right now, based on the studies that have
been done there, | would say fromny
interpretation of the reports that I was provided
with, I think one of the keys difference right now
woul d relate to the nunber of spawning adults that
are there. It seens like there is a very |ow
nunber of spawning adults. So |I would change the
risk, the failure, the recruitnment failure from

green in a popul ation where there is |ots of
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spawners to red, sinply because there doesn't seem

to be that many adult fish in spawning condition
showi ng up at the proper spawning sites. So
that's one change I woul d nake.

And the rest are less dramatic. They
are really based on what seens to be, the habitat
there seens to be a little bit depleted, alittle
bit inpacted, not severely, but enough to suggest
that some of these |ife stages, the nortality risk
woul d be upgraded a little bit. So | would say
that the yolk sac | arvae are probably a little
nore vul nerabl e, the yearlings are probably a
little nmore vul nerable, and the sub adults woul d
be a little bit nore vul nerable. But the nost
dramatic i npact seens to be at the spawni ng adul t
st age.

So then if we were to, and | know
there is no one proposing this, but if the Keeyask
facility was to get developed and if we were to
| ook at what woul d be happeni ng post - proj ect
wi thout any mitigation, there would be a further
| oss of spawning habitat, and it woul d put
pressure on the entire system there would be a
| ot of potential habitat degradation. So with the

| oss of spawni ng habitat, we would probably have a
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1 pretty bleak picture in terns of the early life

2 stages. And if there wasn't enough

3 young- of -t he-year habitat and juvenile habitat, we
4 would have problens there, and maybe | ess so at

5 the sub adult stage because they are very hardy.

6 But -- again, no one is suggesting this

7 happened -- but obviously it points out the need

8 for sone sort of mtigation if we are going to put
9 a facility there.

10 And this brings us to the

11 Part nershi p's suggestions in terns of the

12 m tigation policy, the cornerstone of which

13 appears to be hatchery suppl enmentati on and habit at
14 remedi ati on, which | think are good ideas.

15 In terns of the sturgeon stocking,

16 which again is one of the cornerstones of the

17 plan, | think | ake sturgeon stocking in general is
18 a reasonabl e neans of mtigating | osses that m ght
19 occur at Keeyask. It is a great way to bol ster

20 the existing population that's been depleted for a
21 variety of reasons. So |, in general, | think it
22 is the way to go.

23 Now, again, just for the sake of

24 getting everybody up to speed, it is probably

25 worth going through the |ife cycle again very
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qui ckly and showi ng where the vulnerabilities

change when you keep the juvenile fish in the

hat chery. So obviously their vulnerabilities are
different because, it is nuch different, the

hat chery environment is nuch different and they
are not subjected to things |like predation. So we
woul d expect their vulnerabilities and risks to
change in a hatchery program

So, very quickly, if you are going to
rai se sturgeon, you are going to need eggs and
mlt, so fish in spawning conditions are
collected. And |I should point out there has
been -- that the context of this in the mddle is
in the context of a fall fingerling stocking
program So in this case the sturgeon woul d be
reared throughout the summer and stocked as
fingerlings in the fall.

And the other thing | would say is
that my interpretation of the risks are based on
the literature that's cone fromthe southern part
of the range, so the northern U S. And that's
where nost of the information is. So at this
point I will use that information in nmy assessnent
of risk.

And so down there, there is sone
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1 i nteresting behavioral differences between

2 sturgeon down there and here. And one of themis
3 wth the spawning adults on the WIf River and

4 various places, the adults will actually conme --

5 you m ght have seen pictures of this -- the adults
6 wll come right up against the shore, they will be
7 splashing around in like six inches of water as

8 they are trying to expel their eggs. And for

9 hat chery workers that are trying to collect eggs,
10 it is sinply a matter of wal king down to the shore
11 and dipnetting themout of the water. So it is

12 fairly easy and the chances of not being able to
13 col |l ect eggs down there is very low So | have

14 that in green.

15 At this point the hatchery worker wll
16 physically mx the eggs and the mlt in a jar so
17 that the exposure of the eggs to the spermis very
18 concentrated and the probability of fertilization
19 is very high. And so you are going to get sone

20 eggs that are just not -- they are just not forned
21 correctly and they won't fertilize, and so you are
22 going to get sone loss at this point. But for the
23 nost part, you are going to get a very high

24 fertilization rate because it is being done

25 artificially, | guess, is the best way to put it.
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1 Once we get to the yol k sac | arvae,

2 once we get our fertilized eggs, we take them back
3 to the hatchery and put themin jars, and they

4 roll in these jars for a week or so until the yolk
5 sac larvae will hatch out. And | would say that

6 the nortality between the properly fertilized eggs
7 and the yolk sac larvae is fairly high down there
8 as well. For the nost part, unless there is a

9 problemwi th the eggs or a problemw th the milt,
10 if everything is good and the m xture went well,
11 you are going to get a fairly high success rate at
12 the hatch. Wen they cone out and they are fed

13 these things called brine shrinp, so they need to
14 be weaned on to brine shrinp once they have

15 absorbed their yolk sac. And the people down

16 south at the WId Rose have this down pretty well.
17 So they will introduce these tiny little brine

18 shrinp into the tanks and the fish will start

19 eating them And the risk of nortality at that

20 point, at least in that hatchery, is fairly | ow
21 At some point, though, just like in

22 the wild, the fish need bigger food and | ess

23 costly and | abour intensive food. And what is

24 often used is frozen prepared bl oodwormthat you

25 can put in there. And in sonme cases actually down
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1 south they can actually convert themover to a dry

2 commercial trout based feed. W don't tend to do
3 that up here because it is very difficult. But at
4 | east getting themon to bloodwormis fairly

5 sinple and the nortality rate is relatively |ow at
6 that point.

7 Now, it is at this point that the

8 hat chery woul d stock the fish out. And down there
9 because the water tenperatures are quite warm and
10 they have a | ong season and the spawni ng occurs
11 early, the fingerlings are really -- they are not
12 the size of your finger, they are nore likely to

13 be 25 centinetres in length. They woul d be

14 stocked out in the fall. And because of the
15 |atitude, there would still be a good portion of
16 fall left when they are stocked out, and so the

17 rivers wouldn't be terribly cold, they would stil
18 be fairly productive and there would be a fair

19 anount of food at this point.

20 So they do have to survive the first
21 winter, but they are not being stocked into really
22 harsh conditions right away. So there is sone

23 data on survival of fall stocked fish down there
24 and it is fairly good. So |I have that in yellow

25 And then assum ng that the habitat is good down




Volume 14 Keeyask Hearing November 13, 2013

Page 2964
1 there, you are going to get good survival at the

2 sub adult stage.

3 So this is a situation | think that

4 represents what is happening down there. And I

5 think at this point, though, there is -- well, |
6 mght -- if | can just back up? | think one, if I
7 have one criticismabout what | read, it is that
8 the expectations of the Partnership and the

9 Proponents seemto follow this assessnent of

10 nortality risk in general, and it is different, |
11 guess, than what | experienced when | was raising
12 fish, and ny interpretation of what was goi ng on
13 at the Manitoba hatcheries while | had, you know,
14 while | was interacting with them

15 So what | would like to just nention
16 is that, fromny know edge base, there really

17 isn't the track record of consistently successful
18 sturgeon production in Manitoba as there is down
19 inthe States. It is essentially really difficult
20 to raise sturgeon here, it is incredibly |abour
21 intensive, it requires -- they require 24 hour

22 care. They are very prone to inexplicable

23 die-offs. So | would say that in ny experience
24 sturgeon rearing in Manitoba, certainly in the

25 work that | have done and what appears to have
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1 happened in the hatcheries, at least in ny

2 interaction with them it has been fraught with

3 difficulties. Despite a lot of effort, a |ot of
4  expense, survival rates have been quite variable
5 fromyear to year, ranging fromvery good to zero
6 in sone cases. Depending, you know, there m ght
7 have been a year where you just couldn't get eggs
8 and mlt because the weather was horrible or the
9 fish weren't available, so right off the bat you
10 were beat before you even got started.

11 The other troubling thing was that

12 there was never a really good indication of

13 reasons for good and bad outconmes. Wen you had a
14 good outcone, you felt really great about it, you
15 t hought, wow, | have got this figured out. And
16 then the next year for absolutely no reason the
17 fish would just die en nasse with no apparent

18 indication of why. So it is -- it can be, | know
19 nyself and ny students have lost a | ot of sleep
20 and hair and everything else trying to raise

21 sturgeon i n any consistent nmanner.

22 So, if we nove away fromthe southern
23 experience and | update this picture in terns of
24 ny experience in Manitoba, things change a little

25 bit. And the first change that | would say
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1 happens at the adult point, the fish here don't

2 just swmup to the edge of the shore and wait to
3 be netted out, they tend to be a little nore

4 difficult to catch. And in the -- it was, there
5 was atine when it was just luck of the draw. |If
6 you happened to net a fish in spawning condition,
7 t hen you got |ucky, and otherw se you didn't.

8 There has been sonme novenent towards using

9 hornones to induce ovulation in fish that are

10 caught, and this has certainly nmade things a

11 little bit easier. But | would suggest, | guess,
12 that just the inherent, the potential for not

13 being able to catch the fish in the right

14 condition, perhaps for the hornone not to work,

15 perhaps for human error or equi prment failure, that
16 there mght be slightly higher risk in Manitoba of
17 not getting ganetes at all, not getting eggs or

18 mlt at all.

19 Once the eggs are collected, at this
20 point it is fairly easy, so | don't see any need

21 for changes at the egg or the yol k sac stage. But

22 | woul d change things slightly at the |arvae
23 poi nt .
24 At the WIld Rose Fish Hatchery, people

25 seemto be very, very good at converting their
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1 fish over to brine shrinp and bl oodworm And our

2 experience, ny experience has been, and | think it
3 has been reflected in a | ot of cases at the other
4 Mani t oba hatcheries, is that the sturgeon are not
5 happy swi tching foods, they are not very -- there
6 is going to be a loss at the initial stage when

7 they are being weaned on to brine shrinp, and you
8 are going to lose a fair nunber, you can expect to
9 | ose a fair nunber of fish at this point. So |

10 would say it would be nore of a noderate risk.

11 And then just when you get themon brine shrinp
12 and you need to switch themover to bl oodworm it
13 i s another opportunity for these guys to say, we
14 are not going to do that, and then you will often
15 | ose a bunch nore fish at that stage, they sinply
16 won't convert over to the newdiet. So | would
17 say that it would al so be noderate nortality risk
18 in my experience, in Manitoba at this stage.

19 So then one of the key differences --
20 one of the simlarities here is that |I'mal so

21 proposing in this case to be stocking the fish out
22 at the fingerling stage. And | think there is a
23 key di fference here between the Manitoba

24  experience and the southern experience. And the

25 key difference is related to the latitude
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1 difference, so the climatic di fferences that are

2 apparent. And also in the biology of the fish,

3 the fish here are adapted to the cold clinate nore
4 and their tolerance for warmer water is less. So
5 there is some differences with respect to the

6 condition of the fish at the tinme of stocking.

7 And | also ama little bit concerned about the

8 relative lack of data, of really good, hard data

9 from Mani toba, or really anywhere in Canada for

10 what we can expect in terns of survival rates once
11 the fish are stocked and they are faced with their
12 first winter.

13 So based on those things, and | wll
14 el aborate on ny reasoning in a second, but based
15 on those concerns | would actually say that there
16 is, in Manitoba there is a fairly significant

17 nortality risk for fall stocked fingerlings naking
18 it through the wnter. And again, | wll

19 el aborate on that in a second.

20 Once the fish are in the rivers and

21 surviving, then | don't expect there to be a

22 probl em at the sub adult range.

23 So | guess ny experience, when | say
24 Mani t oba experience maybe | shoul d have put Steve

25 Peake' s experience, but that is what |I'm draw ng
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1 fromand that's how | would characterize

2 vulnerability for hatchery fish in Mnitoba.

3 So, | would just, | guess whenever we
4 have t hought in ny |ab, whenever we thought we

5 have figured out sturgeon rearing, we have al ways
6 been hunbled. So I guess | woul d suggest that

7 there be caution and perhaps a tenperanent of

8 expectations wth respect to the ability of a new
9 hat chery to consistently, year in, year out,

10 produce really good nunmbers of fish for stocking
11 efforts, just because of all of the uncertainties
12 and all of the risks associated with all of those
13 different groups. And you know, things can

14 happen, even under the best operating standards
15 and the best people, accidents can happen, things
16 can happen that can cause fail ures.

17 | woul d again caution that, just

18 because we, in a lot of cases we didn't, we

19 couldn't understand why we were | osing these fish,
20 we couldn't understand why the fish were just

21 dying off for various reasons. And so because we
22 could never really link conclusively cause and

23 effect, | would never say that research shoul dn't
24 be done, but | would say that it is a great idea

25 to research those issues and try and get a handl e
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on what is causing the deaths, but I'mnot sure if

that research will conpletely alleviate the
situation. It is just like, the life history of
sturgeon is such that nost of themdie in the
wild, nost of themdie, and so that's just the way
it is. And the ones that survive are the
strongest ones. So to expect that all of them or
that |arge nunbers are going to live, and that
research and effort alone is going to change that
may not be sonething that's realistic.

| would say there appears to be little
or no evidence that fingerling | ake sturgeon that
are stocked into northern latitudes, so | would
categorize that as pretty nuch anywhere in Canada,
if they are stocked in the fall there is not a | ot
of evidence to suggest specifically that those
fingerlings are able to survive the winter
conditions in reasonabl e nunbers. There is sone
anecdotal accounts, there is some work on the
Assi ni boi ne that suggests that fish are surviving,
but there hasn't been a really sort of robust
anal ysis of where those surviving fishes cone
from The fish that have been stocked in the
Assi ni boi ne have been various |life stages, right

fromyolk sac larvae up to large juveniles. So it
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1 is inmpossible to say whether the fish that are

2 recaptured by fishers in that system cane from

3 fingerlings that were stocked in the fall or other
4 fish that were put in there at different points.

5 At this point I would say that there

6 is, wth the lack of evidence out there, there is

7 sonme evidence from our Wnnipeg River studies that
8 suggest that fall stocked fish may have difficulty
9 finding sufficient food to maintain their body

10 weight. And to ny know edge this isn't -- there

11 isn't enough data there to be very strong in this
12 assertion. It is not publishable at this point,
13 it is based on a lot of work, but not a |ot of

14 data. But that doesn't -- and there is trends

15 there that are showing this. And the two trends
16 are, nunber one, that the wld fish in the fall,
17 the fish that are already in the rivers, the vast
18 majority of them have enpty stomachs, suggesting
19 that there isn't nuch resource for even the fish
20 that are already adapted to those situations. So
21 these fish are not eating, there's not a | ot of
22 food for them And what they are doing is they
23 are hunkering down and hopi ng that they have

24 enough energy reserves on board to get them

25 through the winter and to the point where they can
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1 start feeding actively again in the spring. So

2 even the wild fish are, for the nost part, not

3 f eedi ng.
4 Now, we stocked sone fall fingerlings
5 in the Wnnipeg River in the fall. These were 15

6 centinmetre fish. W put themin the river and

7 then we i mMmediately started fishing for them W
8 fished for themfor two or three weeks, and we

9 were able to recapture them over about a two-week
10 period. And for the nost part, what we saw, what
11 we were hoping to see is an increase in their

12 growm h, or at |east a maintenance of their weight.
13 And we did not see that, we tended to see a drop,
14 a fairly precipitous drop in their weight,

15 suggesting that they weren't able to find the food
16 that they needed to maintain their body weight.

17 W stopped being able to catch them
18 after a couple of weeks, which doesn't nean that
19 they were all dead at that point, it m ght have
20 been that they had just dispersed, but we didn't
21 see any indication in the ones that we did

22 recapture that they were maintaining their body
23 weight. So there is a suggestion there, and |

24 want to be very careful about how nuch enphasis |

25 put on this, but there is a suggestion there that
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1 those fish may have had trouble finding food.

2 And then we put in a fair anmount of

3 effort the next spring to recapture these fish,

4 and again, | wll say that we were fishing for

5 very small fish in a very small system W didn't
6 expect to recapture a |lot, but we recaptured zero,
7 none, despite a fair anount of effort. That

8 doesn't prove that they weren't there, but it is
9 suggestive that they may not have been.

10 And now in contrast to that, we did
11 have sone success in showing that if you stocked
12 out the larger fish, the yearling fish, if you

13 stocked them-- if you kept them over the w nter,
14 grewthemout a bit to about 25, 30 centinetres,
15 stocked themin the spring when conditions were
16 i nproving and food was becom ng nore abundant,

17 that they were better able to survive and thrive
18 after being stocked. So we were able to recapture
19 stocked yearlings and show t hat they were grow ng.
20 So it shouldn't be too surprising to suggest that
21 a yearling stocked fish is going to have a better
22 probability of integrating into the popul ation

23 than one in the fall.

24 So | would first say that it seens

25 fromthe docunents that | read that there is a
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1 fair anount of reliance on the data com ng out of

2 the northern U S. when it cones to dealing with

3 survival rates of fish right through, and

4 especially wwth respect to stocking success.

5 would say that, | would recomend anyway that the
6 stocki ng program focus on yearlings. So if

7 possible, to the |argest extent possible, keep the
8 fish over the winter, stock themout in the spring
9 when we have sonme denonstrated success, and

10 probably the best chance of success. And if there
11 is any stocking at all in the fall, | would

12 suggest that only the largest -- even in the

13 hat chery, all of the fish aren't the exact sane

14 size, the ones that are best able to conpete with
15 t heir buddies are the bigger ones. And | would

16 say if there is going to be any fall stocking, it
17 shoul d be that say 10 per cent of the |largest fish
18 that are stocked out. | say that because they are
19 | arge and potentially they have devel oped better
20 conpetitive ability, they m ght be the nost likely
21 to survive.

22 And they will also be able to carry

23 inplanted PIT tags. | apologize, | lost the slide
24  just before this where it shows you what a PIT tag

25 is and defines a PIT tag as a passive integrated
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1 transponder. | will show you a picture of one in

2 a second. But it is a small uniquely coded tag
3 that can be put into the fish. And the |argest of

4 the fish in the fall would probably be big enough

5 to take one of these tiny little 8 mllinetre
6 t ags.
7 MR. WLLIAVS: Dr. Peake, if | could

8 stop you for a mnute and actually get you to back
9 up two slides to the one that discusses the need
10 to use caution in extrapolating survival rates.

11 If I could get you to go back to the basis for

12  your conclusions that conditions are considerably
13 nore difficult in the northern rivers as conpared
14 to the southern, sir?

15 DR PEAKE: Sure. | nean, if | were
16 to expand on that, | would say that the southern
17 rivers -- when the people are getting the hatchery
18 fish, they are getting thema nonth, sonetines

19 nore, earlier than we get themhere. So their

20 spawning fish are releasing eggs in April, late

21 April, whereas ours are late May, early June. So
22 they get a head start in the hatchery. The fish
23 down there are able to tol erate higher

24  tenperatures. So when | talk to the fol ks down

25 there they say, yeah, if you want big fish, al
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you have got to do is crank the tenperature up to

23 degrees and feed themlots, and they grow right
out. The problemis, if |I crank the tenperature
past 21 degrees, all ny fish die because they are
not adapted to that warmtenperature. So you can
not grow fish in Manitoba at the sane rate as you
can down there, because they can't tolerate those
war mer tenper at ures.

The other difference is that fall here
is not necessarily equivalent to fall down there.
And so down there they are stocking large fish
t hat have grown well over the summer into a system
that's still productive and will be productive for
a nonth or nore, gives the fish a bit of a chance
to adapt. Here you are tending to try and get
these things as big as possible, there is a
tendency to want to push the rel ease date | ater,
and even at that point the fish are half the size,
hal f the | ength and probably a quarter of the
wei ght of the fish down there. And now you are
putting theminto a situation that is very harsh
in terns of the availability of prey. And if it
can be said, and I'mfairly confident this is the
case, if it can be said that essentially what

these fish now are doing are using their energy
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1 reserves that they have on board to essentially

2 wait out the winter. The fact that the wi nter

3 here is going to be arguably | onger and nore

4 severe than it is down there, they are going to

5 have to use their already smaller energy reserves
6 to last a longer period of tinme, and perhaps a

7 har sher period of tine, before the spring cones

8 and they can start feeding and bul ki ng up.

9 This is what | nean by the conditions
10 here are nore difficult and nore chall enging for
11 the fish over their first winter. Does that

12 answer your question?

13 MR. WLLIAMS: Thank you.

14 DR. PEAKE: Ckay. So, as | nentioned,
15 if the sturgeon are, if the remaining sturgeon, so
16 if we were to stock out the top, the largest fish

17 inthe fall, if we wanted a fall stocking program

18 we wanted to, perhaps, you know, make sonme space
19 in the hatchery, we could get rid of sonme of the
20 | argest fall fish, equip themw th these uniquely
21 coded PIT tags so that we could nonitor the

22 survival of those fish and evaluate the fal

23 stocking programto give us sone data on fal

24  stocking effectiveness at this latitude, that

25 woul d provide sonme really good information.
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woul d say the rest of the fish, if possible, could

be held in the hatchery and grown out to the
yearling size, and stocked out in the spring when
| think they have a much better chance of
survi val

So if you did that, this is the
expectations, or ny interpretation of the
expectations for a fall fingerling stocking
program And if you noved away from a fal
fingerling stocking programtowards a yearling --
spring yearling stocking program | think you
woul d be able to change this high risk event to a
much lower risk event, just based on ny
anticipation that the larger fish would be able to
survive better being stocked into nuch nore
hospi tabl e and nmuch nore productive water.

So assunming that habitat isn't
[imting, assuming the habitat is there, then we
woul d end up with sonething that |ooks like this
in terns of realistic expectations. And you know,
| think we can't do nuch better than this, to be
honest. If we can, then fantastic. | think, I'm
not usually a pessimst, 12 years of raising
sturgeon will turn you into a pessimst, but I

really hope that we can inprove the stocking
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1 success, if we can reduce the nortality rate and
2 if we can get lots of years of great hatches and
3 great survival, that's fantastic. |f we can stock

4 themout as yearlings and increase those

5 popul ations, then great. But | think this is a

6 bal anced expectation for what we can expect.

7 MR WLLIAVS: Dr. Peake, | want to

8 just stop you here because this is where the

9 di sconnect between the paper and the powerpoint,
10 and it is all fine, but if you could go back one
11 slide and show your expectation if there is a

12 primary reliance upon the fall stocking?

13 DR. PEAKE: Yes.

14 MR, WLLIAMS: Just wal k us through

15 that alittle slower.

16 DR. PEAKE: Sure. This is the picture
17 that we built a few m nutes ago, about ny

18 interpretation of the risk if sturgeon are kept in
19 the hatchery until fall and stocked out as fal

20 fingerlings into what | consider fairly harsh

21 conditions that exist up here. It is based on the
22 fact that the fish are small, the fact that the

23 conditions are tough, and the fact that we just

24 really don't know, we don't really have a good

25 handl e on what we can expect the survival to be.
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1 In my opinion, if we are going to start with the

2 sout hern experience, if it is going to go either
3 way, it is going to go towards a higher risk of

4 nortality.

5 MR, WLLIAMS: Now, if I could just

6 stop you here, | think it is the right slide but
7 you have got the wrong nanme in the mddle, it

8 | ooks like it is the spring.

9 DR. PEAKE: Yeah, | neant to show you

10 that one there, this slide right here.

11 MR WLLIAMS: Yeah.
12 DR. PEAKE: Now, the reason why it is
13 still there is just because | wanted to, in

14 advancing | just wanted to bring everybody's

15 attention to the fact that now I'mtal ki ng about
16 spring. | didn't want to do two things at the
17 same tinme. |'mchanging the context in this

18 slide, and in this slide I'm changing nmy opinion
19 of their vulnerability.

20 Okay. So if we change over to a

21 spring yearling stocking, assum ng the habitat is
22 there, just by virtue of the fact that the fish
23 are larger, they have nore energy reserves, they
24 don't need to get through a tough winter, and

25 presunably there is food there, | think you are
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1 going to very significantly reduce the risk and

2 the uncertainty associated with the stocking

3 program

4 MR. WLLIAMS: Thank you.

5 DR PEAKE: So | will nove on from

6 stocking to marking. And marking fish is a

7 cornerstone activity in fish managenent. | spend
8 a lot of time and effort marking fish because we
9 need to evaluate if what we are doing is working
10 or not. And to do that, we need an idea of when
11 fish were stocked, and some of the basic, sonme of
12 their basic biology and how that biol ogy has been
13 changi ng between the tine when we rel ease them and
14 the tine we caught them

15 So | agree with what the Proponents
16 have said in ternms of making it a priority that
17 all stocked | ake sturgeon are marked, | think

18 that's absolutely essential. | think to stock

19 conpl etely unmarked sturgeon into this system

20 would be a mstake, and so | agree with that

21 assessnent.

22 And t he reason why the sturgeon need
23 to be marked is so that the stocking program can
24 be assessed quantitatively, and so that we can

25 adaptively manage the popul ation to say, okay, we
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1 don't need to stock any nore, or we can scal e back

2 the stocking effort, or it needs to be increased.
3 Al'l of those questions that are going to cone up

4 are going to need good, hard data to guide the

5 proponents as they manage the popul ati on.

6 The other reason is because | think it
7 is inmportant, and | agree with the proponents in

8 their assessnent that it is a priority to be able
9 to distinguish hatchery reared fish fromthe wld
10 ones that are currently there. W don't want --
11 there is a lot of very precious genetic diversity
12 | ocked up in the wild population. They are

13 different fish. The wild fish have been through
14 the natural process of natural selection, whereas
15 we have kind of circunvented that process a little
16 bit in the hatchery, so there may be difference in
17 behavi our, in vulnerability. W don't want the

18 hat chery fish outconpeting the wild fish and

19 decreasi ng that storehouse of genetic diversity.
20 So there is a lot of -- and also being able to

21 di stinguish wild fromhatchery fish is going to

22 allow us to very carefully manage the popul ati on
23 inthe future. So if we see the wild popul ation
24 coming up, that tells us one thing. And if we see

25 the wild popul ation declining and the hatchery
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1 comng up, that tells us sonething else. And it

2 gives us information that is going to be needed to
3 adapti vel y manage the popul ati on.

4 However, and despite that, | think

5 that there is a range of ways to mark fish, and

6 that's been outlined by the proponents. And in ny
7 opi nion, nost of those ways of marking are not

8 ideal. | think the best way to do it is with

9 t hese passive integrated transponders. | think

10 all sturgeon that are released in the Keeyask area
11 shoul d be equi pped with PIT tags, and that is

12 going to allow the best managenent of the

13 popul ation afterwards, and it is going to give us
14 the really key data that we need.

15 So sone of the drawbacks that exi st

16 with the other non-PIT tag nethods are that the

17 fish need to be -- need to be altered, injured, |
18 don't want to be dramatic but | wll call it

19 mai med, prior to release or upon recapture.

20 So one exanple of that, you will see
21 with this fish it has a fin right here, and on the
22 other side that fin has been cut off, and so

23 notwi t hst andi ng any sort of ethical or aninmal care
24 issues, it is not a mark that's going to be unique

25 to that fish, it is going to be all of that year
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1 cl ass out of hatchery will have that mark on it.

2 So the exact fish isn't unique. And | wll get
3 into why | think it is inmportant that each fish
4 have a unique mark on it. But, essentially, al
5 it tells you is that's a hatchery fish. And the

6 particular fin that's taken off m ght give you a

7 i ndi cation also of when it was stocked. But the
8 problemis it is not areally -- there is sone
9 subjectivity involved in identifying it. |If you

10 catch a fish and it has got a fin that's a little
11 bit, half off, or nmainmed, or naybe it has grown
12 back, there is sonme subjectivity associated with
13 identifying it as a hatchery fish.

14 An exanpl e of a tagging procedure that
15 requires killing or maimng the fish after

16 recapture is a coded wire tag. These are used a
17 Il ot for pacific sal nons, where there is tons of

18 fish and it is no big deal to kill themto

19 retrieve these things called coded wire tags that
20 are inplanted in the nose. But | don't think at
21 this stage we are in a position where we can

22 sacrifice a lot of the fish that have gone through
23 t he hatchery process, made it through the

24 difficult procedure of integrating into the

25 popul ation, only to be sacrificed as part of the
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nonitoring program So | think those techniques

are not ideal to be honest. And all of the

techni ques that only identify individuals, they
don't identify specific individuals, but a group
of individuals, they suggest an approxi mte
release tine, they identify the animal as being
hat chery reared, but they do not provide really
good information on establishing what | cal
critical population paraneters. And an exanpl e of
those would be gromh rate. So w thout the unique
mar ks, you can get a very rough idea of growh,

but because growh is a rate, you need to know how
much growt h has occurred, but you al so need to
know how | ong a period that growh has been. And
if you can't really pinpoint with very good
accuracy how old that fish is, then you have rea
trouble comng up with those nunbers.

Anot her type of marking, this is
called visible inplant el astoner tagging, it is an
inert plastic material that's inserted under the
skin. It is, again, it is not a unique code
that's going to be unique to individuals, and it
tends not to last for very |ong.

So any of the proposed procedures that

don't last essentially through the life history of
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1 fish are going to be, it is going to make it

2 difficult to distinguish those fish fromwld

3 fish, and so you are not going to achi eve your

4 goal of being able to separate wild and hatchery

5 reared fish in the long term

6 So | think PIT tags are the way to go.
7 They are -- this is what a PIT tag | ooks |ike.

8 had anot her picture next to a coin and it would

9 gi ve you an indication of how big they are, they
10 are quite small, they are about 8 mllinetres

11 long. They are definitely, in serious marker

12 catch or in hatchery valuation programs, this is
13 the tag that's used. Every single fish gets a

14  uni que code that can be referenced later to

15 establish when the fish was stocked, how much it
16 weighed when it was stocked out, and how nuch it
17 wei ghed when it was |ast captured. So every

18 single fish has a unique code, when it is stocked
19 out it weighed this, we caught it in year 2 and

20 now it weighed this, we caught it again in year 5
21 and now it weighed this. And there is no question
22 as to howold it is and there is no question as to
23 how nmuch it grew.

24 | can tell you that we used these tags

25 on a research program and before we started using
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1 them on the Wnni peg River, we found, our results

2 lead us to a certain conclusion about the health
3 of that population. And then once we started

4 integrating the PIT tags into it and collected a
5 | ot of recapture data, the actual truth about the
6 heal th of that popul ation was pretty much the

7 opposite of what we thought. So our ability to

8 | ook at sonmething |ike very accurate growh rate
9 hel ped us to overturn a previous concl usion that
10 was based on information that we didn't have,

11 because we didn't have unique codes. So it can be
12 really that inportant.

13 The ot her advantage of PIT tags is

14 they are inert, there is no battery, they |ast

15 indefinitely. So theoretically the fish could

16 have it for its entire life span. They are

17 relatively inexpensive, and the tags can be

18 interrogated by sinply waving the detector across
19 the fish when you catch it in the boat, there is
20 no stress, there is no injury to the fish, you

21 just wave the reader across the fish and you

22 instantly find out whether it has a tag or not.
23 So | would suggest that all stock |ake
24 sturgeon be equipped with PIT tags prior to

25 release. | would al so suggest that no hatchery
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1 fish are reared -- no hatchery reared fish should

2 be placed in the systemw thout one of these PIT

3 tags. And | guess | would point out that this

4 would preclude -- if this was adhered to, there

5 wouldn't be any stocking of larval fish such as in
6 this picture, they are just too small to take a

7 tag like this. So | wouldn't recommend rel easing
8 unmarked larval fish, or any fish that weren't big
9 enough to take one of the PIT tags.

10 | think it wouldn't be a bad idea, we
11 did this in our Wnni peg River studies to double
12 tag fish. And the consultants that work for Hydro
13 know all about this. So essentially you attach a
14 PIT tag, also it is called a floy tag, and there
15 is an exanple in the picture. You can see the red
16 external tag with a nunber on it. \Wat this does
17 isit allows you to determne PIT tag | oss rates,
18 which are fairly low but it is good thing to know.
19 It also allows people that are fishing in the

20 system when they catch a tagged fish and they

21 read the nunber, they can call up sonebody, report
22  the nunber, and add to the data base in terns of
23 what is the post collection.

24 Yes?

25 MR SHAW |Is the use of PIT tags nore
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expensi ve than the other options?

DR. PEAKE: |In some cases, | guess it
depends on whet her you define expense solely in
terms of noney, or also in terns of time. The PIT
tags are in the nei ghborhood of five or six
dollars a piece, and once they are inplanted, it
is very quick to interrogate them and you get that
data very quickly.

Wth the other tags, the initial
marking is | ess expensive, but in sonme cases you
have to send away tissue sanples to get anal yzed
for the presence of chemcals that you m ght have
di pped the fish in. There are, if you just went
with floy tags alone like that, wthout the thing
that -- floy tags are cheaper but they don't --
there is a tendency for them as the fish grows,
for themto get lost. So | would say if you take
into consideration all the benefits of the PIT
tags versus the cost, there is not even, there is
not hi ng conparable. There is cheaper ways to do
it, but you don't get the information you need,
guess is how | would put it.

MR. SHAW Thank you.

DR. PEAKE: So, | would like to nove

on to habitat. Habi tat renedi ati on and creati on
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1 is the other cornerstone of the proposed
2 mtigation program | think it is a necessary
3 conponent. | think | agree with pretty much

4 everything in ternms of the fact that we need to

5 be -- we need to provide suitable habitat for al
6 of the life history stages. So | would say the

7 proponents rightly anticipate that juvenile

8 habitat may be a limting factor in establishing
9 vi abl e and sel f-sust ai ni ng popul ati ons.

10 I f you renmenber back to those life

11 stages, failure at any point along that trajectory
12 can result in conplete failure of that year class.
13 And the habitat, if there is not the habitat

14 that's there, you can get that failure, and

15 juvenile habitat is particularly critical for the
16 life stage.

17 So the Proponents have indicated that
18 juvenile habitat mght be Iimting in the area,
19 and they have proposed that it could be built so
20 it wll be created in the sane way that spawning
21 habitat will be created, to augnent what is

22 al ready there, and with the goal, with the goal
23 that should be there, and that's to avoid life

24 hi story bottl enecks.

25 | would say in response to that, |'ve
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never -- | think it is a great experinent, | think

it is very anbitious, but I'ma little worried
about it only because, to nmy know edge, juvenile
egg sturgeon habitat has never been created in a
| arge river anywhere that | know of, anywhere in
the world. And | think plans to do that are,
agai n, laudable, but | think the process in
general needs to be considered as experinental .
And when it is experinental, it is difficult in ny
m nd anyway to predict the probability of success
with any certainty. Because definition, it really
is an experinent, it is a very conplex thing to
do. And I would sinply like, if I was asked |
woul d sinmply not be able to predict in any
meani ngf ul way what the probability of success of
t hat endeavor m ght be.

| can say just off the top of ny head
that I would expect it to be nmuch nore difficult
to mai ntain than say spawni ng habitat, because we
are tal king about a sandy substrate that's needed
for young-of-the-year, and that sandy substrate
wi Il be highly vulnerable to changes in flow  So,
for exanple, if the flowin the river were to
decline and there were suspended sedi nent in that

flow that fine sedinment would start to fall out.
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1 And if it fell out on top of the sand, then it

2 would effectively -- it would have the potenti al

3 to effectively ruin that habitat because now you
4 have got silt where you used to have sand. And if
5 sand and the insects that inhabit that sand are

6 what the young are needing, then that could inpact
7 the quality of that habitat.

8 And by the same token, if there was a
9 fl ow i ncrease, because sand is fairly snmall and
10 light, if the flow would increase there is a

11 chance that habitat, even if it was in good shape,
12 could just get conpletely blown out. | think it
13 is hard to argue that sand is sonething that is
14 not very vul nerable to those changes.

15 And |'mrem nded actually of some work
16 that | did up in Northern Manitoba, at Churchill,
17 where we were building a rock weir, out of huge
18 boul ders the size of cars, and we needed to

19 provi de fish passage. So there was very intricate
20 designs about where all of the boul ders should be
21 pl aced so that they would provide the resting

22 pools for the fish. So they were in there with
23 t hese big nmachi nery placing these giant car size
24 rocks just so, so everything was right. And we

25 came back to evaluate it the next year, and the




Volume 14 Keeyask Hearing November 13, 2013

Page 2993
1 ice had just denolished all of these rocks that

2 you wouldn't think could ever be noved by

3 anyt hi ng.
4 |"mnot trying to be dramatic, but it
5 is an exanple of where we are trying to engi neer

6 sonet hi ng, and nature says, yeah, right, that's

7 just not going to happen.

8 | think, again, | think it is a great
9 experinment, | think it is going to be chall enging.
10 And it is not just a matter of trying to get the
11 sand to stay there, the sturgeon don't care about
12 the sand, they care about the things that they

13 want to eat that growin the sand. So not only is
14 it an engineering problemto keep the sand there,
15 but there is uncertainty associated with the

16 probability of the right type of invertebrate

17 comunity to invade that habitat. Juvenile

18 sturgeon are fairly picky when it cones to the

19 food they will eat. From sone of the studies we
20 have done, there is three or four types of, broad
21 types of invertebrates that they prefer. And they
22 tend not to eat other things that m ght be there,
23 even if they are there. Not only that, the

24  juvenile sturgeon have to be able to find this

25 habitat. They al so have been to be willing to use
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1 it. And you would think inherently that if they

2 do find it, and that they -- you would think that
3 they would be able to find it and you woul d thi nk
4 that they would be willing to use it, but sone of
5 the stuff that we have done, sonme of the work we
6 have done on the Wnni peg R ver woul d suggest that
7 sturgeon don't always act in their best interests,

8 just sonme of their inherent hard-w red behaviours

9 wll actually work agai nst them
10 So, an exanple is that the juveniles
11 tend to be very site -- they have very strong site

12 fidelity. So in the nursery area where they

13 drifted out on, they will stay there for many

14 years growing. And even if that habitat declines
15 in quality, or there is so nmany fish, and we saw

16 this in the Wnnipeg Rver, there is so many fish
17 that there is not enough food to go around, if

18 there is nore habitat a couple of kilonetres

19 downstream or a few kil onetres downstream they

20 won't say to thenselves, this habitat isn't good,
21 I"mgoing to | ook for better stuff, they won't do
22 that. They will stay in the nursery habitat that
23 t hey have chosen, to their detrinent, and we

24  denonstrated that on the Wnnipeg River. |If

25 that's the case, then we mght run into a
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1 situation where the fish are just unwilling to

2 nove to new habitat, even though it is there.

3 And |'mgetting close to finishing,

4 and | have been droning on for a long tinme here.
5 So if we go back to nmaybe our best

6 case scenario, in terns of reducing nortality risk
7 wi th our spring yearling stocking program again,
8 | want to enphasize that this is the case if

9 habitat is not Iimting. But at this stage when
10 we are tal king about putting in engineered

11 habitat, | think we are introducing additional

12 risk and uncertainty into this chain. And if we
13 think of this Iife cycle as a chain, | think we
14 are weakening considerably this link right here.
15 W are adding a bunch of uncertainty and

16 probability that has to be taken into

17 consi derati on.

18 In my mnd, and this is purely

19 subj ective, the addition of that uncertainty, and
20 just the difficulty that creating

21 young- of -t he-year habitat is going to be, | think
22 has to affect the vulnerability of the transition
23 fromyearlings, even though they are stocked at
24  yearlings, the transition of yearlings to sub

25 adults, at least one level. So they are going
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1 froma low to noderate risk, to a noderate to high

2 risk. And | actually think that's fairly

3 conservative. Anyway, | will |eave you with that.
4 So | think the Proponent should

5 consi der the placenment of juvenile habitat a

6 worthwhile experinment, no nore, no less than a

7 wort hwhi |l e experinent. Sonething that woul d be

8 great to do, | would be very interested and

9 curious about how that would go. And | think if

10 it worked, it could be sonething that could help a
11 | ot of other places that are facing this problem
12 But certainly have little -- treat it as an

13 experinment and have little to no expectations with
14 respect to success. And based on those | ow

15 expect ati ons, have sone sort of back-up plan if

16 the placenent of the juvenile habitat is

17 unsuccessful and existing habitat is unsufficient.

18 My final comment.

19 MR. WLLIAMS: Dr. Peake, just

20 before -- it is Byron over here -- just before you
21 | eave this area. |If we can go back to the two big

22 cornerstones of the Hydro mtigation proposal,
23 t hose bei ng stocking and renedi ati on of
24  young-of-the-year habitat, if you could at a high

25 | evel conpare the certainty you have with those
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two approaches as conpared to Hydro, or the

Part ner shi p, excuse ne?

DR, PEAKE: Ckay. | think ny
expectations of the risk associated wi th being
able to grow |l arge nunbers of hatchery fish
consistently are slightly nore pessim stic than
the Proponent's, not greatly, and | don't think
that point is a huge issue.

| think nmy expectations of survival in
a fall stocking, a fall fingerling stocking
programis considerably -- would involve
considerably nore risk than | saw in the docunents
that 1| was provided with in ternms of the
Part nershi p's expectations.

And I'ma little nore, I'mquite a bit
nmor e incredul ous about the chances for success of
creating stable viable habitat for juvenile, for
young- of -t he-year and juvenile fish. | think if
you look at it as a purely engi neering exercise
alone, I think, I"'mnot a -- |I'mnot an engi neer,
a Hydro engi neer or anything like that, I'"'monly
goi ng based on what | have seen, but | think
anyone woul d agree that it is a difficult task to
put sand sonewhere and expect it to stay there.

From a bi ol ogist's perspective, | also
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1 know enough to say that it mght be difficult to

2 get the right invertebrates to inhabit that. And
3 t hen, again, sturgeon have a bad way of getting in
4 their owm way for survival. And so all of those

5 t hings conbine to make ny interpretation of the

6 risk as quite -- well, quite risky, but for the

7 nost part just uncertain. |'mactually

8 unconf ortabl e even assigning a specific

9 probability to it, because there is just so much
10 uncertainty with the entire thing. | see it as an
11 experinment and | would be very curious to see what
12 the results are going to be, but | would really

13 not like to predict.

14 And | know the Partnership has been

15 asked to make those predictions, so that's perhaps
16 why that has been done. |[If their predictions for
17 the success of that are noderate, |ow to noderate,
18 | believe, | remenber, | would say that in ny

19 opi nion that would be optimstic. But, again,

20 there is just a lot of uncertainty, so it would

21  just be my opinion.

22 MR. WLLIAVS: Thank you.

23 DR. PEAKE: So the last point, and |
24  will get through this pretty quickly, is on

25 entrainment. So entrainment is when a sturgeon




Volume 14 Keeyask Hearing November 13, 2013

Page 2999
1 that's in the reservoir cones to the upstream side

2 of the dam and noves down through the dam either
3 via the turbines or over the spillways. The plan
4 has been to design the spillways and the turbines
5 in away that provides little or no protection

6 against actual entrainment of |ake sturgeon or

7 ot her species. And | think this was done on

8 purpose, I'mnot criticizing, |I'mnot saying this
9 as a criticism it just seens to be a fact.

10 Normally, or if it was the intent to
11 keep fish out of the intakes, then there would be
12 a screen placed on there that had fairly snal

13 spaci ng that would keep fish out. The Proponents
14 have chosen rather to let the fish go through the
15 turbi nes and design, use a turbine design that

16 m nimzes nortality through the intakes and

17 provi des an acceptabl e survival rate of that

18 occurrence. And so | guess | wouldn't call it --
19 | wouldn't call that provision of safe passage, |
200 would call it mtigation of the effects of

21 entrainnent. So that's fine.

22 But | would say with respect

23 specifically to | ake sturgeon, the conprehensive
24  studies that have investigated the probability of

25 | ake sturgeon entrainment at the proposed facility
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1 inrelation to proper -- in relation to popul ation

2 size don't seemto be there. In a lot of cases it
3 is just going to be straight |uck whether the fish
4 are going to find thensel ves down there. There

5 isn't really a key downstream conponent to the

6 sturgeon life history. They are just going to

7 sonetimes find thensel ves there. So the

8 probability that a sturgeon is going to encounter
9 the upstream side of the dam it seens to nme is

10 going to relate to how many sturgeon are there.

11 So to take, | guess, a snapshot of the situation
12 right now and use that to predict how many fish

13 are going to interact with the damis a good

14 start. But | think there is sonme nore work to be
15 done on that, as the popul ati on changes. And sone
16 of the work that has been done, and it has been

17 done in the right way, I"'mnot criticizing it, but
18 sone of the general tendency has been to take very
19 smal | sanpl e sizes of what is there and track

20 them track those tagged ani mals and see what they
21 do. The nunbers are fairly small, and perhaps

22 nore work needs to be done there.

23 Conpr ehensi ve studies investigating

24  the probability of |ake sturgeon injury and

25 nortality relative to fish size also are | acking.
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1 And that's not surprising. The best way to figure

2 out whether a fish is going to get injured by a
3 turbine is to put it through a turbine and see

4  what happens. And that has been done. The

5 problemis you just can't do that with sturgeon
6 and that's why that data doesn't exist.

7 But the general rule is that

8 vulnerability, no matter what the turbine design
9 is, the general rule is that the bigger the fish
10 the nore likely it is going to have an interaction
11 with the turbine, and generally those interactions
12 are not positive.

13 There don't seemto be too many

14 studies that investigate the probability of |ake
15 sturgeon becom ng i npinged on the racks that

16 protect -- that keep large fish out of the

17 turbines, relative to flowrates and fish size.
18 So the largest fish, the | argest sturgeon, and
19 per haps you could say the nost inportant and

20 preci ous ones, the ones that are so critical to
21 spawni ng, may not be able to fit through the

22 spaci ng of those racks. And so | didn't see too
23 much i nformation on hard nunbers about the

24 probability of these |arge sturgeon becom ng

25 i mpi nged on the trash racks relative to the range
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1 of flowrates that are expected, and relative to

2 the size of the fish that are there.

3 And then once, if we get inpingenent

4 events, there haven't been very many studies, and
5 you know, this is a failing on the scientific

6 community | guess, is that once the fish becones

7 i npi nged on the screen, what is the |ikelihood

8 that it is going to get itself off there, and what
9 is the likelihood that it is just going stay there
10 until 1t dies? And this information is |acking.
11 | can say that | have spent a | ot of
12 time watching fish becone inpinged on screens, and
13 one of the things that | know -- and wat chi ng

14 sturgeon in particul ar becone inpinged on

15 screens -- is that once they are flat against a

16 screen, the only way they will come off is if the
17 flow that's pushing them agai nst that screen is

18 reduced dramatically, and when that happens, they
19 can fall off the screen and they can swi m away.
20 But as long as that flow is maintained, they are
21 not comng off of it and the nortality is going to
22 be there.
23 Even if the flow, even if that flowis
24 within their swinmng performance capability, as

25 defined in the literature, that does not in any




Volume 14 Keeyask Hearing November 13, 2013

Page 3003
1 way nmean -- just because they are capable of it

2 froma sw nmng performance perspective does not

3 nmean that they are going to be able to get off

4 that screen. Sinply because the act, the action

5 of junping off that screen and getting out of that
6 flowdoesn't translate into the ways that sw nm ng
7 performance i s measur ed.

8 | would just say that, in general, I

9 would like to see plans and the feasibility of

10 these kind of studies. And | wasn't privy to the
11  decisions and the discussions around all of this,
12 but there doesn't seemto be a | ot of studies done

13 to address these issues.

14 And | would say, | don't know how nuch
15 this has been done, | don't even know how feasi bl e
16 it is, but it would be nice to have nonitoring

17 systens and prograns that are ideally not

18 involving small sub sanpl es of the popul ation that
19 are tagged with one or two transmtters. These
20 systenms mght be investigated and carried out

21  where possible at spillways, trash racks and

22 turbine outlets through the life of the project,
23 and as sturgeon nunbers increase. So a little

24 nore direct neasurenent of the inpact of

25 entrai nment, and not just on tagged fish, but on
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1 any sturgeon that m ght appear there. So that

2 maybe some nore thought given towards, instead of
3 letting large sturgeon go through and take their

4 chances, possibly doing small things to prevent

5 entrainment. So decreasing slightly the trash

6 rack spacing, | know that has other inplications,
7 but it mght be worth | ooking at again. The racks
8 can be angled so that it is easier for the fish to
9 get off. There are such things as behavi oral

10 deterrents. | know that there is a fairly snal

11 literature on deterrence for sturgeon, but

12 sonet hing |ike that m ght be | ooked into.

13 And with the idea to minimze injuries
14  and maxim ze protection for the |arge | ake

15 sturgeon, they are the ones that |I'm concerned

16 about. | believe that small sturgeon going

17 through the turbines will survive in |arge nunbers
18 and in the percentages that are outlined by the

19 Proponents, but I'mconcerned with really |arge

20 | ake sturgeon that get through the racks, and even
21 nore concerned with the | argest | ake sturgeon that
22 end up on the screens.

23 So just a summary, just very quickly
24 in summary, | would say that | ake sturgeon are

25 difficult to rear, in nmy opinion. And you can get




Volume 14 Keeyask Hearing November 13, 2013

Page 3005
1 conplete or partial year class failures, and these

2 can occur at several points between initial egg

3 fertilization and the end point, the end goal when

4 the fish are integrating into the popul ation.

5 There is many, nmany opportunities, each with a

6 varying degree of risk along that trajectory, and

7 failure at any point along there can have dramatic

8 effects.

9 | would love to see the results of the
10 juvenile habitat creation efforts, but | think it
11 is clear that it introduces additional risk and
12 uncertainty into that already fragile chain of
13 events.

14 It is ny opinion that hatchery | ake
15 sturgeon should be, all of them should be equi pped
16 with individual unique codes. | don't have any
17 stock in PIT tag conpanies, | don't care what

18 mar ki ng technique is used, but | think that each
19 fish that is released should have an individual
20 uni que code, so that we can get really good at

21 growh -- or that they can get really good growh
22 data and have the best possible data for their

23 adaptive managenent plan that's going to occur

24 over the next 20, 25 years.

25 And | just think that nore
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consi deration should be given to safely preventing

downstream entrai nnent of |arge | ake sturgeon at
spillways and intakes. | knowit is a conplicated
issue. There is pressure fromall sorts of places
to provi de downstream passage. M persona

opinion is that downstream passage i s not

sonmet hing that's needed by | ake sturgeon for their
life history. The plan is to physically nove them
upstreamso ny -- just off the top of ny head is
why not elimnate or very nmuch m nimze the nunber
of fish that go downstream and protect the
genetic variation by nmoving fish, physically
noving fish downstream as well as upstream and

t hen you can manage both novenents, instead of
managi ng the upstream novenent, the upstream
passage, and then just letting the downstream
passage take care of itself and let it go
unnoni t or ed.

So that's it for today. | appreciate
your attention.

MR. WLLIAMS: Thank you. Depending
on the break tinme, Dr. Peake is certainly ready
for cross-exam nation.

THE CHAI RVAN:  Thank you. We will

take a break for 15 m nutes, cone back at 11: 20,
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1 pl ease?
2 (Proceedi ngs recessed at 11:04 a. m
3 and reconvened at 11:20 a.m)
4 MR, WLLIAMS: Just before | turn

5 Dr. Peake over to ny learned friend, M. Bedford,
6 Il wll just indicate, again, in ternms of the

7 printed version that was ny m stake and |

8 apol ogi ze for that. W wll make sure that we get
9 an updated el ectronic copy filed with Ms. Johnson.
10 And also there have been sone specific requests
11 for revised paper ones to nake sure that the

12 colour coding is correct, and we wll certainly
13 make those available to the Comm ssion and to any
14 ot hers. Perhaps people can approach ne at |unch
15 if they want a revised version and I wll be happy
16 to arrange it. Again, ny apol ogies.

17 THE CHAI RVAN:  Thank you,

18 M. WIIlians. M . Bedford?

19 MR. BEDFORD: Good norning, Dr. Peake.
20 DR. PEAKE: Good norni ng.

21 MR. BEDFORD: M name, as you j ust

22 heard, is Doug Bedford. |'mone of the younger

23 | awyers assisting the Keeyask Hydropower Limted
24 Par t ner shi p.

25 DR. PEAKE: (kay.
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1 MR. BEDFORD: | read your paper, |

2 wat ched the presentation, as we all have. You are
3 clearly cautious about the use of hatcheries in

4 Mani toba. M understandi ng of hatcheries

5 generally, and certainly those in Manitoba, is

6 that if you don't clean the tanks, the fish are

7 likely to die?

8 DR. PEAKE: Yes, | would agree with
9 that.

10 MR. BEDFORD: And if you don't feed

11 the fish the correct food, they are likely to die?

12 DR. PEAKE: Yes, especially in the
13 case of |ake sturgeon, | would agree with that.
14 MR. BEDFORD: And if you don't chop

15 t he bl oodworm smal | enough for the | ake sturgeon,
16 they can't get it in their nmouths and they can't
17 eat it and they will die?

18 DR. PEAKE: Yes, absolutely.

19 MR. BEDFORD: |If you don't feed them
20 at the right tinme, they die or they don't do well?
21 DR. PEAKE: Correct.

22 MR. BEDFORD: And if you don't have

23 well-trained staff, or enough staff, the tanks

24 don't get cleaned properly and the fish often

25 don't get fed properly?
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1 DR PEAKE: Yes, | accept your

2 prem se, if you have an untrained staff who are

3 handling the fish inproperly, that will be

4 sufficient toresult in nortality, no doubt.

5 MR. BEDFORD: And all of those things
6 were problens that were experienced at the G and

7 Rapi ds Hatchery, were they not?

8 DR. PEAKE: | have no know edge about
9 the training and the conpetency of the staff at

10 G and Rapids. | do know that when | was there,

11 t hey worked 24 hours a day, the tanks were clean,
12 | never questioned the ability of the G and Rapids
13 staff to raise the fish. So | wll state

14 unequi vocal ly that | don't know about their

15 backgrounds, | don't know about their training,

16 wasn't there to see how they did you all of their
17 work. But | didn't see anything while | was there
18 to suggest either inconpetence or neglect.

19 MR. BEDFORD: When you were there, as
20 | recall M. WIIlians' question to you, you said

21 the | ate 2000s, you neant precisely 2008 to 20107

22 DR. PEAKE: Sorry, could you repeat
23 that?
24 MR. BEDFORD: M. WIIlians asked you

25 in the opening question and answer about G and
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1 Rapi ds hatchery and when were you there, and your

2 reply was "l ate 2000s." Precisely you neant 2008
3 to 20107?

4 DR. PEAKE: | actually neant -- |

5 meant from approxi mately 2000 to approxi mately

6 2008, so not just 2008, and definitely not 2008

7 necessarily to 2010, approximately early 2000s,

8 per haps 2003 to about 2007, 2008. The reason

9 being at those tinmes we had -- we were |ess

10 dependent on Grand Rapids Hatchery for providing
11 fish to us and, therefore, we didn't have a | ot

12 of, we didn't have as nuch contact with themin

13 the late 2000s.

14 MR. BEDFORD: And | al so noticed that
15 on one of your slides, |ake sturgeon stocking, the
16 cut-off date on the slide was 2010. So |

17 concl uded that that was one of the reasons that

18 the cut-off date was 2010, is that that's nore or
19 | ess the date that your direct experience in

20 Mani t oba ended?

21 DR. PEAKE: That's the time when ny

22 experience at the G and Rapi ds Hat chery ended.

23 And | would go so far as to say that it ended sone
24 time in the |late 2000s, between 2008 and 2010. W

25 presence in Manitoba carried on a little bit past
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there, I would say pretty nuch -- we pretty nuch

finished up 2010, 2011, around that area. So,
yes, | had very little exposure at all to the
G and Rapids Hatchery past 2008. | would
definitely concede that point, yes.

MR. BEDFORD: And so it is inportant
for all of us to know that the G and Rapi ds
Hat chery, since you were last there, is now under
new nmanagemnent, and the foregoi ng probl ens that
we' ve wal ked t hrough have been corrected?

DR. PEAKE: |'m happy to hear that.
woul d just say that if those corrections have
resulted in dramatically increased survival rates
consistently over that period of tinme, | think
that's great. | think the nore fish that are

avail abl e for stocking, the better. So I'm

perfectly willing to concede that if you guys have
fixed the problem then I believe you. It has
just not been in my experience. | testified to

what ny experience was, and not only at G and
Rapi ds, but ny experience raising sturgeon for
eight, nine, ten years. | consider nyself
relatively conpetent, and the student who was
wor ki ng on the fish spent unbelievabl e anpbunts of

time cleaning and doing things properly. So |
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1 don't think that nmy experience relates entirely to

2 Grand Rapids, it is to ny own personal experience
3 as well, not to say that whatever has been found

4 at Grand Rapids woul dn't have benefited nme as

5 well. But I"'mnot privy to that infornmation.
6 MR. BEDFORD: |I'mtold that you worked
7 in Mani toba sone years ago now with a Ms. Cheryl

8 Kl assen?

9 DR PEAKE: That's correct.

10 MR. BEDFORD: And | saw, in fact, in
11 your paper references on pages 2 and pages 3 to
12  work that you did with Ms. Klassen. She was a
13 student and you were, in effect, supervising sone
14 of her work?

15 DR PEAKE: That's correct,

16 co-supervising in her PhD, supervising in her

17 mast ers degree.

18 MR BEDFORD: And | noticed as well
19 that M. WIllians quite hel pfully on your CV

20 underlined in particular Ms. Klassen's

21 contributions to this field of know edge?

22 DR. PEAKE: Yes, absolutely

23 unquesti oned.

24 MR BEDFORD: Ms. Klassen tells ne

25 that | ake sturgeon survival is very nmuch rel ated
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1 to the experience of the individual caring for

2 them And | gather you have no probl em agreeing

3 wththat?

4 DR. PEAKE: | think the two are

5 definitely rel ated, yes.

6 MR. BEDFORD: Ms. Klassen also tells

7 me the work that she has done over the |ast decade
8 in Mani toba, some under the auspices of the

9 Uni versity of Manitoba where she did graduate

10 work, that in doing that work she has never had a
11 survival rate of zero. And when she told ne that,
12 | had to conclude that your references to a zero
13 survival rate nust be with respect to sone unhappy
14 occurrence in the Province of New Brunsw ck, not
15 Mani t oba?

16 DR. PEAKE: That's not true. | nean,
17 | ake sturgeon don't exist in New Brunsw ck, | have
18 never done any work on the |ake sturgeon in New

19 Brunswi ck. However, there was certainly work done
20 before Ms. Klassen's involvenent. There were

21 ti mes when our survival rate was zero because we
22 were unable to get -- the people at Grand Rapids
23 were unable to get eggs fromadults, and so we

24 didn't have any to start with. And | would

25 essentially equate that to a survival of zero,
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1 because we started with zero and ended with zero.
2 | don't have all of the records on the
3 survival rates. | would not argue that while

4 Cheryl was there, we mght not have had a surviva
5 rate of zero, but we certainly had survival rates
6 fromthe egg to the fingerling that were single

7 digit nunbers. | don't know that for sure, but |
8 would say that we had near zero survival from egg
9 to fingerling in certain years, despite | wll say
10 Ms. Klassen's incredible anount of work, and |

11  woul d say consi derabl e experi ence and dedi cati on
12 towards the fish.

13 And so | think just the fact that we
14  had those survival rates with her at the helmis
15 actually an indication of howdifficult it is to
16 raise -- we found it to raise fish, despite

17 conpet ent people and a | ot of work.

18 MR. BEDFORD: | know fromreading the
19 references in your paper, and al so from speaki ng

20 to Ms. Klassen, that her invol venent began 2002,

21 2003?
22 DR PEAKE: | don't know t he exact
23 dates, | have lots of students. | know t hat

24  Cheryl started off | think as an undergraduate, so

25 | woul dn't dispute those dates.
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1 MR BEDFORD: And I'msure it will no

2 doubt boost your confidence and that of

3 M. WIllianms and his client when | tell you that

4 Ms. Kl assen now works for ny other client with

5 respect to | ake sturgeon, my other client being

6 Mani t oba Hydro.

7 DR PEAKE: | did hear that.

8 haven't been aware of that for a long tine, but |
9 think that's fantastic, and | think that

10 Ms. Klassen, | amvery happy for Ms. Klassen and |
11 think she will be an asset to your client. And it
12 definitely reduces ny concerns with her there as
13 opposed to her not being there. | think she is
14  very good at what she does.

15 MR. BEDFORD: On page 2 of your report

16 you observe and | quote:

17 "Al nost no solid data on overw nter
18 survival rates of stocked |ake

19 sturgeon in Canada."

20 |"msure you recall witing that?
21 DR PEAKE: | can't be sure of the
22 exact wording. | don't have the slide right in
23 front of me now | would prefer to find it so |
24 could --

25 MR. BEDFORD: It is not in the slide,
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1 it is in your paper.
2 DR. PEAKE: | understand, okay.
3 MR BEDFORD: Page 2.
4 DR. PEAKE: Could you indicate what

5 paper that is and then just reread that? Because
6 when you read it the first time, | was trying to

7 t hi nk of where that was com ng from

8 MR. BEDFORD: It is a paper that bears
9 the title, "A Report Prepared by Stephan Peake,

10 PhD for the Manitoba C ean Environnment Conm ssion
11 Hearings 2013." | know you nust recall that.

12 DR. PEAKE: Yes, | can recall that.

13 Thank you.

14 MR. BEDFORD: Again, |'mdraw ng from
15 page 2 --
16 MR, WLLIAMS: M. Bedford, would you

17 mnd if | approached Dr. Peake?

18 MR. BEDFORD: O course not.

19 DR. PEAKE: kay. Could you just
20 repeat exactly where on page 2 that is, just to

21 speed up nmy ability to find it?

22 MR. BEDFORD: (Ckay. The words that
23 " mquoting were, and | quote:
24 "Al nost no solid data on overw nter

25 survival rates of stocked | ake
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1 sturgeon in Canada."

2 Now, where precisely and which

3 sentence you find that on page 2, you | ook and |
4 wll |ook.

5 Do you see the paragraph that begins

6 with the words "once reasonabl e"?

7 DR. PEAKE: Yes, | see that.

8 MR. BEDFORD: Count down seven |ines,
9 and you will see the sentence:

10 "There is alnost no solid data on

11 overwi nter survival rates of stocked
12 | ake sturgeon in Canada..."

13 And the sentence carries on. | was quoting the

14 first part of your sentence

15 DR PEAKE: Yes, | do see that now,
16 thank you.

17 MR BEDFORD: And as | know from

18 listening to you, and also fromlistening to

19 M. Davies and Dr. Schneider-Vieira, who is

20 sitting beside ne, there is work currently being
21 done with respect to | ake sturgeon in this

22 country. Correct?

23 DR PEAKE: |'msure there is work
24 bei ng done with respect to | ake sturgeon in this

25 country. |I'msure there is.
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1 MR. BEDFORD: So it is not going to

2 surprise you to learn, although | think you

3 al ready know, that there are now four studies in
4 Mani t oba which confirm overw ntering of |ake

5 st urgeon?

6 DR PEAKE: | wasn't aware of those

7 fromthe information that | was provided. And

8 guess specifically in the wording that you are

9 directing ne to, | was specifically referring to
10 the survival of fingerling | ake sturgeon that are
11 stocked in the fall, and not any other group that
12 m ght be being | ooked at. So while there m ght be
13 survival having been shown for yearlings or other
14 groups, that may be the case, but |I'mnot aware of
15 any data from peer reviewed publications or

16 anything like that that give nunbers to overw nter
17 survival of |ake sturgeon fingerlings stocked in
18 the fall

19 MR BEDFORD: You referenced in

20 passi ng one of the four studies, and that's the
21 one that was done earlier this year on the

22 Assi ni boine River in Manitoba. So you are

23 famliar with that one?

24 DR. PEAKE: |I'mnot famliar with the

25 study. I'mfamliar with the fact that |ake
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1 sturgeon -- | ake sturgeon have been sporadically

2 stocked into the Assiniboine R ver at various

3 stages in various nunbers at various tinmes, nost

4 of them not being tagged in any way, shape or

5 fashion. So | am aware that |ake sturgeon have

6 been stocked in the Assiniboine River. |'maware
7 t here has been sone reports of recapture by

8 fishers. But | have no know edge as to whether --
9 | have seen no data to conclude that the fish that
10 are caught, that were caught by the fishers

11 came -- were originally stocked fingerlings in the
12 fall when they were put in the Assiniboine River.
13 MR. BEDFORD: Sturgeon were extirpated
14 fromthe Assiniboine River?

15 DR. PEAKE: Yes, they were.

16 MR. BEDFORD: So any sturgeon that |
17 m ght find there this afternoon would clearly

18 originate fromstocking, would they?

19 DR. PEAKE: They absol utely woul d, but
20 they mght have cone fromlarge juveniles that
21 were stocked in there, they nmay have cone from
22 smal | juveniles stocked at various points. Again,
23 | think, nmy understanding of the Assiniboine R ver
24 is that it is just sort of the spot where excess

25 sturgeon are put safely, because it is extirpated
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there is no reason to worry about an existing

sturgeon popul ation there to nmess up. So ny
experience with the Assiniboine, which is limted
to only what |1've heard from other people, is that
that's the spot to put hatchery | ake sturgeon if
you want to essentially give them sonmewhere to go.

"' m not aware of any conprehensive
scientific programthat's involved taggi ng and
recapturing and reporting to specifically
determ ne where the fish that are being captured
by fishers came fromoriginally and at what life
st age.

MR. BEDFORD: A study done earlier
this year, 2013, in the world of academa is at
best going to find its way into a peer reviewed
journal, two, maybe three years from now?

DR. PEAKE: |1'm not aware of that
study. [Is it Assiniboine Rver?

MR. BEDFORD: No. My observation is
that the time |ag between the scientist doing the
studi es and everyone readi ng about the results of
the studies is generally two to three years. It
takes that long to wite your work, submt it to a
specialist journal, and for the journal to

ultimately decide to publish it?
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1 DR. PEAKE: Yeah, | would agree there
2 is a delay in publishing scientific data. There
3 is a process, the peer review process takes tine,

4 the publication process takes tine, so two to

5 three years is not unreasonabl e.

6 MR. BEDFORD: Now, given your answers
7 a few nmonents ago, can | conclude that you in fact
8 are not personally famliar with the two studies
9 done on overwi nter survival of |ake sturgeon on
10 the Nel son River, one study in 2012, a second

11 study earlier this year, both of which found in
12 2012, three quarters of 91 sturgeon that were

13 stocked in the river were recaptured and rel eased,
14 and in 2013, three quarters of 152 sturgeon

15 stocked were found and rel eased and had clearly
16 overw nt ered?

17 DR. PEAKE: Excuse ne, |'mnot aware
18 of that. | was listening carefully to determ ne
19 when those sturgeon were stocked, and you didn't
20 mention at what stage or at what tine of year they
21 were stocked, so | can't speak to that. But you
22 are right, I'"'mnot aware of that research

23 MR. BEDFORD: And a fourth study, |

24 mentioned that there were four, a fourth study

25 done again this year on Pipestone Lake, which
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found the sane results for overw ntering.

MR, WLLIAMS: M. Bedford, just for
clarification and in fairness to the w tness,
your -- especially since he has not seen these
reports, are you suggesting that these are the
stocking of fall fingerlings?

MR. BEDFORD: The answer to
M. WIlianms' question is, fingerlings and
yearlings, the primary point being that they
overw ntered successfully, and a | arge percentage
of them appear to have overw ntered successfully.
But | appreciate the fact that Dr. Peake is not
personal ly aware of these studies, so | wll nove
on.

MR. WLLIAMS: No, M. Bedford, just
so l'mclear, just for the prem se of your
guestion, is the prem se that there was a
conmbi nation of yearlings and fingerlings stocked?
Just so | understand, in fairness to the w tness,
because of course his evidence is focused on the
survival rate of fingerlings.

MR. BEDFORD: And I'mtold it was a
m x of fingerlings and yearlings.

Dr. Peake, you have got your report in

front of you still, if you turn to page 3? You
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1 di scuss the survival rate of fall |ake sturgeon

2 fingerlings that were stocked in the Wnni peg

3 River. Do you see that?

4 DR PEAKE: Yes.

5 MR. BEDFORD: And you note that in the
6 period 2009 to 2011, there were "no spring

7 recapt ures what soever."

8 DR. PEAKE: M copy doesn't have page
9 nunbers on it. |I'mwondering if by page 3 you are
10 including the title page? |'mnot seeing --

11 MR. BEDFORD: No, not including the

12 title page.
13 THE CHAI RMAN: Can you tell us just

14 where you are on that page?

15 MR. BEDFORD: | will in a nonent.
16 DR. PEAKE: On page 3, |'mnot seeing
17 what you are referring to. |'m seeing reference

18 to early studies conducted by Dr. Barth on

19 juveniles. 1'mnot seeing a reference to the

20 mar ki ng, the stocking program the experinental

21 stocki ng programthat you referred to?

22 MR. BEDFORD: Page 2, ny m stake

23 referencing page 3, cones fromreviewing initially
24  your draft report, and then | ooking at the final

25 report and using the final report today and not
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1 the draft report.

2 DR. PEAKE: Yes, | do see that now

3 Thank you.

4 MR. BEDFORD: Again, M. Sargeant,

5 page 2, the paragraph that begins:

6 "Once reasonabl e nunbers of hatchery
7 | ake sturgeon are available..."

8 and you nust count down nine |ines.

9 THE CHAI RVAN:.  Thank you.

10 MR. BEDFORD: Now, again, you wote,
11 Dr. Peake, that in the period 2009 to 2011, with
12 respect to the Wnni peg R ver studies that there
13 wer e:

14 "...no spring recaptures whatsoever."
15 And | can tell you that I"'mtold that you are

16 entirely correct with respect to the spring of

17 2009, but I'malso told that there was a recapture

18 in the sumer of 2009.

19 Were you aware of that?

20 DR. PEAKE: You know, now that you

21 mention it -- | mean, this is data that wasn't, as
22 far as | can renenber, part of the thesis. It was

23 just kind of randominformation that was bei ng
24 brought in sort of as time went on. | do vaguely

25 remenber sonething along those |ines, but | also
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remenber it being pretty subjective. | renenber

when it was brought in there was sone uncertainty
as to the mark, whether the mark was a -- it
wasn't a fish that was tagged with a passive
integrated transponder, if | renmenber correctly it
was a fish that was marked either with a, |
believe, it mght have been fin clipped, and there
was a lot of uncertainty with respect to whether
it was actually a marked fish or just a fish that
had an abnormality on its fin. But | guess even
if I were to, even if it had been one of our fish,
which | don't believe we were able to with a | ot

of certainty determne. | guess | would say that
one fish, the next nunber out of the thousands
that we rel eased would still support | guess ny
concern that the survival rate would be fairly | ow
for those fish.

MR. BEDFORD: And I'mtold that nore
of these fingerlings that were stocked in the fal
of 2008 were caught in the fall of 2009. Wre you
aware of that?

DR. PEAKE: | was not aware of that.

MR BEDFORD: And |I'mtold that even
nore of them were caught in the spring of 2010.

conclude you weren't aware of that either?
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1 DR. PEAKE: | was not aware of that,
2 no
3 MR. BEDFORD: Are you at all famliar

4 with the work being done by Dr. Gary Anderson at

5 the University of Manitoba?

6 DR. PEAKE: | am aware of

7 Dr. Anderson. | have known Dr. Anderson a |ong
8 tinme. I'mnot fully aware at this point of the
9 scope of his research. | know he is doing work

10 with Manitoba Hydro on various issues.

11 MR. BEDFORD: Now |['mtold that ny
12 client, and nore particularly the consultants who
13 have the sane area of expertise that you do,

14 heartly endorse your recomendations for use of
15 PIT tags. But as | think you ve nentioned in
16 passing, PIT tags are not suitable for marking
17 fingerlings, because the fingerlings are sinply
18 too small.

19 DR. PEAKE: It is possible for the
20 fingerlings to be too small. If they are -- |
21 think they could accept PIT tags, the |argest of
22 the fingerlings in a good growh year woul d be
23 able to accept the new 8, the snmallest 8

24 mllinmetres tags that are avail able now. And

25 perhaps the smaller, or the average and the
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1 smal | er than average fish m ght have trouble
2 carrying those tags, | would agree with that.
3 MR. BEDFORD: Certainly |arval

4 sturgeon are way too snmall to take a PIT tag?

5 DR PEAKE: That's correct.

6 MR. BEDFORD: But Dr. Gary Anderson at
7 the University of Manitoba has devel oped a

8 technique to mark even | arval sturgeon and

9 certainly fingerlings with an isotopic signature.
10 You are famliar with that?

11 DR PEAKE: |I'mfamliar with the fact
12 that he is doing that. | amfamliar with the

13 basic idea of that technique, but | have not seen
14 any of his data.

15 MR. BEDFORD: Page 5 of your report

16 and | wll pause to make sure |I have the right

17 page nunber this time. |If you turn your attention
18 to young-of-the-year habitat, you wal ked us

19 through a bit of that in your presentation as

200 well. And I note that at the beginning of your

21 testinmony this norning when M. WIIlians asked you
22 sonme questions on the subject of young-of-the-year
23 habitat, your answer to M. WIIlianms was that

24 there is a "increasing" know edge gap in this

25 area. And | suggest to you that you no doubt




Volume 14 Keeyask Hearing November 13, 2013

Page 3028
1 m sspoke, and you neant that now in the year 2013

2 there is a "decreasi ng" know edge gap with respect
3 to our understandi ng of |ake sturgeon and

4  young-of-the-year habitat?

5 DR. PEAKE: Yes, | would agree with

6 that. | clearly would not say that the know edge
7 gap for young-of-the-year is increasing, it is

8 decreasing as nore people are becom ng interested
9 in the subject, and it is decreasing as nore

10 people work on it. And that's the way it is

11 supposed to work.

12 MR. BEDFORD: Now one of the concerns
13 that you had in the presentation about

14 artificially creating young-of-the-year habitat is
15 repeated on page 5 of your paper towards the

16 bottom of the |ong paragraph that's there. And |

17 quot e:

18 "There are al nost certainly

19 significant engi neering chall enges
20 associated wth placing sand and

21 keeping it in place in a constantly
22 changi ng hydraulic environnent."

23 Have you found that?

24 DR. PEAKE: Yes, | found it.

25 MR. BEDFORD: But | would like to
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1 suggest to you that there really are not

2 significant engineering challenges to doing this,
3 if one uses either the trem e nmethod, or the
4 slurry method for placing sand on the bottom of a

5 river?

6 DR. PEAKE: Yes, and I'mthe first

7 person to admt I'mnot an engineer. |I'mnot a

8 fluvial hydrologist. |'mnot any of those things.
9 | have worked in water nost of ny career. And ny

10 assessnent of the feasibility of creating a stable
11 sand habitat is conpletely based on that know edge

12 that | have gai ned over the years. And, you know,

13 if a fluvial engineer told ne that it was as easy
14 as pie, | wuld still be skeptical because it just
15 doesn't -- keeping sand clean in a river that's

16 constantly changing just seens |ike a very

17 difficult thing to do for nme. It just seens that
18 way for ne. So that opinion is based on ny

19 under st andi ng of the dynam cs of rivers and sand,
20 and admttedly that opinion is based on experience
21 and not any sort of education or training.

22 VMR. BEDFORD: You are rather |like nme
23 on this topic. Wwen | first heard this, | guessed
24  or imagined that this nust be a very chall engi ng

25 thing for humans, engineers to do, take sand and
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1 put it on the bottomof a flowing river. | have

2 since been educated and | gather, as you have

3 adm tted, you are not engineer and this is not

4 sonet hing that you have actually tried to do?

5 DR. PEAKE: That's correct. And

6 guess | would say that | don't consider it a great
7 engi neering challenge to place sand on the bottom
8 | would nore say it is nmuch nore difficult to

9 ensure that that sand stays where you put it, and
10 isn't covered over by silt or transported

11 el sewhere, based on changes in the flowin the

12 river.

13 MR BEDFORD: So to neet that

14 challenge, I"'mtold one will be using one to two
15 mllimetre grains of sand and not finer sand which

16 m ght indeed drift or nove; heavier sand, thicker
17 grains, it is not probably going to nove as you
18 fear?

19 DR. PEAKE: Yeah, | nean, | just

20 remai n skeptical of that and | have no other

21 reason than -- | have no basis for feeling that,
22 just based on experience, | will be very
23 interested to see how this experinent turns out.

24 As | said, if the proponents are able to put sand

25 and keep it there and keep it from being covered
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1 by sedinent, | think that will be a great advance

2 to sturgeon mtigation strategies, and |'mreally

3 | ooking forward to seeing the results of that
4 wor K.
5 MR. BEDFORD: And |I'malso told that

6 the chosen site for creating this artificial |ake
7 sturgeon young-of-the-year habitat is a reach of

8 the Nelson River where the flows in the river do
9 not vary hour by hour or day by day, they are in
10 fact stable. Wiich is another, I'mtold, good

11 fact to support the conclusion or prediction that
12 this artificial habitat is not going to nove away.
13 Are you famliar with that, or are we once again
14  beyond your particular area of expertise?

15 DR. PEAKE: No, | nean, | would say
16 again that during this whole discussion, that |

17 don't have formal training on this subject, but I
18 do have a |l ot of experience in the field. And I
19 would say that it nmakes perfect sense to put that
20 habitat in an area of stable flow | don't -- |
21 don't see really how you can keep flow that stable
22 in the face of things |ike changing water |evels
23 and changing levels of precipitation. But if it
24 can be done, then | think, you know, if it can be

25 done, then | think you will be successful. | just
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have heal thy skeptici sm because | have seen, again

as | nentioned in the presentation, |'ve seen
nature nove things that were many magnitudes of
size larger than a one to two mllinmetre grain of
sand, several kilonetres away fromwhere it was
put, against the cal cul ated nodels that were
produced by very educated and very intelligent
people. So that's the basis of ny skepticism and
| hope |I'm w ong.

MR. BEDFORD: Now, | think as you
noted in passing, if the expectation is that this
wi || be appropriate breeding ground for -- not
breedi ng ground, but feeding ground for
young- of -t he-year sturgeon, one needs nore than
sinply sand at the bottom of the river.

Presumably they would be there to eat and there
has to be sonmething for themto eat. So | rather
suspect that you are famliar with the fact that

t here are abundant studies that do show, |I'mtold,
that invertebrates will colonize artificial
substrate sanplers in about six to eight weeks.

So in effect, once the engi neers get the sand down
there in the right grains and in the right reach
of the river, within six to eight weeks there wl|l

be a neal for young-of-the-year sturgeon.
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1 DR, PEAKE: | would also say that I'm

2 not a specialist on invertebrates. | think just

3 fromworking with some of the projects where we've
4 raised -- we have tried to colonize invertebrates
5 to feed sturgeon, that if you put the proper

6 substrate in, that there wll be col onization by

7 invertebrates. But there has been cases too where
8 that hasn't been the case for us, and so | just

9 pointed it out as another potential uncertainty.
10 MR. BEDFORD: | have returned to page
11 5 of your paper. You will probably renenber using
12 this phrase. M. WIllianms used it, but he used it
13 differently than you do, so the two of you can

14 sort out over the noon hour perhaps which is

15 which. 1'mlooking about five lines up fromthe

16 bottom of page 5. And you wite that:

17 "The Cornerstone of the mtigation
18 strategy is the infusion of

19 young- of -t he-year fish through

20 st ocki ng. "

21 And | would |Iike to suggest to you

22 that if there is a cornerstone, your term for ny
23 client's strategy on this topic, it is to stock a
24 variety of life stages of sturgeon and not sinply

25 young- of -t he-year ?
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1 DR. PEAKE: Ckay. | guess ny

2 definition of young-of-the-year is any sturgeon
3 fromthe yolk sac larvae up to a fish that's
4 approximately a year old, and so | thought that

5 had enconpassed the range of fish sizes that had

6 been planned to be stocked. If |I'm m staken, then
7 |"mnot sure where -- where that is in the reports
8 that | |ooked at.

9 MR. BEDFORD: Thank you. Those are

10 all of ny questions.

11 DR. PEAKE: Thank you.

12 THE CHAI RMAN:  Thank you M. Bedford.
13 M. Bedford, during your cross-exam nation you
14 mentioned four specific reports. You also

15 referred to evidence about 2009, 2010 catches.
16 don't know if those are in those four specific
17 reports. But could those reports and that

18 evi dence be provided to the Comm ssion?

19 MR. BEDFORD: | anticipate that they
20 can, but I will reviewthat with my client over
21  the noon hour.

22 THE CHAI RMAN:  Thank you. Ckay.

23 First up anong the participants. Pimcikanmak.
24 M5. KEARNS: | don't have any

25 guestions. It was very hel pful, thank you.
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1 THE CHAI RVMAN:  Thank you, Ms. Kearns.

2 Mani t oba W dl ands.

3 M5. WHELAN ENNS: Thank you, Dr. Peake
4 for your presentation. And M. Chair, | have

5 about the sane nunber of questions as yesterday.

6 | think it is probably eight or ten.

7 There aren't specific slide nunbers on
8 these, but they are pretty much fromthe sequence
9 of your presentation. And | wanted to ask you if
10 we heard correctly that you nade a coment about
11 200 years ago before there was any human activity
12 on Manitoba rivers.

13 DR. PEAKE: Yeah, | nean, obviously I
14 can't speak directly to what Manitoba rivers

15 | ooked |i ke 200 years ago, but | would -- ny

16 t hought s on suggesting that 200 years ago there

17 wer e good popul ati ons and good habitat is

18 anecdotal . But, you know, if sturgeon a couple of
19 hundred years ago tended to be -- ny understandi ng
20 is that they tended to be quite plentiful

21 t hroughout their range, large and in | arge

22 nunbers, and because people weren't inpacting them
23 at a large scale, that they were there in good

24  nunbers and al so that their habitat could be

25 consi dered pristine.
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1 M5. WHELAN ENNS: Are you aware of the

2 first -- I"mon human contact and since -- the

3 first significant human, post human contact use

4 for sturgeon in Mnitoba other than food?

5 DR. PEAKE: Could you clarify as to

6 whether the use was by First Nations people or by
7 peopl e that --

8 M5. WHELAN ENNS: Settlers. And the
9 two questions in ternms of the 200 year question
10 and this one sonmewhat go to together and | think
11 have sone inportance for the proceedi ngs and the

12 Par t ner shi p.

13 DR, PEAKE: Ckay. If I were to -- |
14 don't know with 100 per cent certainty. If | were
15 to make an educat ed guess what sturgeon were used
16 for, other than food by settlers, it was either,
17 because they were so plentiful, either as cord

18 wood to burn and keep thensel ves warm or as at an
19 i ndustrial level I know that the swi m bl adder was
20 used to clarify beer, | believe, the isinglass.

21 That would be nmy two sort of educated guesses.

22 M5. WHELAN ENNS: CGood educated

23 guesses. The reason for the 200 year question is
24  because the human use, including settlers or

25 colonial use and others in Manitoba, is nore |ike
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1 400 years. And this question about a non-food use

2 of sturgeon goes directly to the situation

3 sturgeon are in now in Manitoba, and also in

4 Canada, which is obviously your specialty. So

5 what | was getting at is we did use them as fuel,

6 including in the older than or farther back than

7 200 years use of the riverways, so all of the

8 river boats used themas fuel.

9 | wanted to al so ask you then -- and
10 thank you for the reference in terns of Aboriginal
11 people's use. This is an area that may have cone
12 up in your work in Manitoba with respect to river
13 and | ake sturgeon. And | would like to ask you
14 whether there is any specific things you' ve
15 | earned or applied in your analysis and your work
16 wth sturgeon in Manitoba, based on First Nations
17 use, interest in and being inpacted in terns of
18 the lack of sturgeon?

19 DR. PEAKE: That's a very good

20 question. I'mtrying to -- I'mthe first to admt
21 that my research has tended to focus on generating
22 nunbers and hard data |ike a ot of scientists do.
23 | had the pleasure and opportunity to work with

24 sonme First Nations representatives on the Wnni peg

25 Ri ver when it was cone time to collect spawning
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mal es and fenales. And it was clear that there

was traditional know edge on the systemand | can
remenber |earning that at one point the -- like,
can renmenber comenting on how big the fish were
and the gentl eman was sayi ng that, you know, that
in his experience and | ong ago they grew to be
twice as big as the biggest ones that are there
NOW.

So | think with respect to naking
recomendati ons based on the know edge that |'ve
gained, and it is admttedly fairly limted,
unfortunately, | haven't had a ot of interaction
with the First Nations folks on the river. But
that -- that their knowl edge of sturgeon and the
system goes back far, far |onger than mine, and |
certainly respect it, and I would certainly take
any information that they had as valuable and try
and integrate it into ny sort of nore nunbers
driven work. So, I'msorry, | can't come up with
anything really specific, but --

M5. WHELAN ENNS: Thank you very nuch
The next question has to do with water
t enperature.

DR. PEAKE: Yes.

M5. WHELAN ENNS: So the region of
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1 Mani t oba or of Canada or the Nel son Ri ver flows

2 and where the Keeyask CGeneration Station is

3 intended is a region that already is show ng and
4 wll have greater increase in tenperature due to
5 climate change than, for instance, southern

6 Manitoba. So the question is, in that context,

7 have you consi dered what an increase of 1 degree
8 in water tenperature in the Keeyask Lake and in
9 the Nel son River adjacent, what effect that wll
10 have on the sturgeon?

11 DR. PEAKE: Could you clarify whether
12 you nean a 1 degree average increase in the water
13 tenperature or an instantaneous 1 degree increase

14 at a certain point?

15 M5. WHELAN ENNS: Average. Then also
16 in all seasonal tenperatures.

17 DR. PEAKE: Ckay. So in ny experience
18 when -- |I'malways surprised when | hear big

19 ef fects happeni ng when there is only a single

20 degree change in the average, but what is not

21 apparent to get that single degree, there is tines
22 when the water tenperature is several degrees

23 hi gher than normal, and when you average that out
24 it tends to be a | ow nunber, but the actual

25 exposure on a shorter time scale can be |arger.
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There is several aspects of sturgeon biol ogy that

are sensitive to tenperature. The one is -- and
in sone ways when you are thinking about

vul nerability, this is where you can | ook down at
t he southern places and see what happens, see what
they are facing because it is even a bigger deal
down there. And one of the vulnerabilities with a
hi gher water tenperature is a greater chance that
t he devel oping eggs are going to be attacked by
fungal infections. Even in the hatchery it is
important to keep the water tenperature | ow or you
are going to have a bloom of fungus that's going
to take over and cause a lot of nortality at the
egg | evel .

At the m d-sumrer tenperatures when
they get very warmand the water tenperature is
increasing -- | don't have any direct data or
experience on the Nel son River, but | can say that
on the Wnni peg River there are certain
tenperature threshol ds, because when we have been
rai sing fish we have just been using water from
the Wnnipeg River, and it typically is at the
sanme tenperature as the water that's in the river.
And when it -- in particularly hot sumers there

was a lot of nortality of the juvenile fish when
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1 the water tenperatures increased beyond

2 approximately 20 to 21 degrees, and when that

3 happened the only way that we coul d keep the

4 juveniles fromdying off was to artificially cool
5 the water.

6 So the tolerance of, particularly the
7 juveniles, they have an upper |ethal tenperature
8 [imt that will be higher at -- that will be

9 | oner, excuse ne, at higher latitudes. And so you
10 can expect that the Nelson R ver fish are adapted
11 to what has traditionally been the tenperature

12 regime on the Nelson River, and that increases

13 beyond what is their upper lethal limt wll

14 result in death, especially in the juveniles. |
15 would say that the older fish are nore resilient
16 and woul d be better capable biologically of

17 dealing with the higher tenperature regines.

18 | would say that there is two life

19 stages that would be particularly vul nerable to
20 i ncreased tenperature, and that would be the egg
21 and the larva to fingerling stage.

22 M5. VWHELAN ENNS: Thank you very nuch.
23 If I have mssed this in the presentation tell ne
24 right away. But the discussion about yearlings is

25 the reason for this question, because it is
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|_\

obvi ously an overwintering but it is longer life

2 tinme before release and so on. Are there, in your
3 experience or in your analysis, are there risks in
4 ternms of invasive species and -- well, life and

5 nortality for sturgeon once they are rel eased?

6 DR PEAKE: | think it is a difficult
7 guestion to answer conci sely because it depends on
8 the nature of the invasive species. Sone invasive
9 species, it is theoretically possible for invasive
10 species to have a negative inpact on one fish or
11 sonme sort of organism and even a benefici al

12 effect on another. So | would say that in general
13 i nvasi ve species, the tendency is to try and avoid
14 that situation, and | think it is possible,

15 certainly possible that an invasive species could
16 have a negative inpact on sturgeon, especially if
17 this species is out-conpeting themfor their

18 critical resources at critical points in their

19 life history. At the same tine, | think that it
20 really does depend on the nature of the invasive
21 speci es, and that some woul d have inpacts and sone
22 woul d have no i npacts.

23 M5. WHELAN ENNS: Thank you very nuch.
24 Last topic, if you wll, and the question has to

25 do with sturgeon bei ng endangered and bei ng
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1 listed. | wanted to ask you to give us an idea of

2 the steps, froma scientific point of view, the

3 steps to in fact have arrived at the Nel son R ver
4 mai n st em popul ati on of sturgeon being |isted.

5 So would you tell us whether this

6 process starts with COSEWC, which is the

7 commttee on the status of endangered wildlife in
8 Canada, and what the situation is right now for

9 sturgeon with respect to the Federal Species at
10 Ri sk Act and al so how | ong that takes?

11 DR. PEAKE: You know what, | honestly

12 wi sh | could answer that question fully for you.

13 | tend -- | have tended in the |last few years,

14 because it -- to answer one part of your question
15 it seens to take a very, very long tinme. And |

16 can renmenber being -- hearing about the potential

17 listing as endangered, | can renenber hearing that

18 a nunber of years ago. And because it has been

19 taking so long, | honestly haven't been follow ng
20 the process as it has been going through the steps
21 in Manitoba. | know there were sonme delays in

22 comng up with a recovery plan, which | think is
23 part of the process. But | honestly, and | really
24 shoul d know this whol e process better than | do,

25 but I don't think that | know it clearly enough to
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1 take a stab at presenting it. And | honestly

2 don't know exactly where in the process we are on

3 that. | will say that if they do end up being
4 listed, either Federally or otherw se, that what
5 can and can't be done to themw ||l probably becone

6 much nmore narrow, and may have an inpact on the

7 mtigation plan, but it is difficult at this point
8 to, I think -- I guess we have to work under the

9 setting that we have right now, which is that |

10 believe they are not listed at this point, they

11 are being considered, and it seens to have been

12 the case for a very long tine.

13 M5. WHELAN ENNS: So given then -- and
14 thank you. Gven the potential tinme |lines, and

15 your comment just now that if we get to a point,
16 and it has been going on since 2006, if we get to
17 a point then where sturgeon are |isted under the
18 Federal Species at R sk Act, would there then need
19 to be sone thought, a |look at what the mtigation
20 and restocking practices have been, what is going

21 to be all owabl e?

22 DR. PEAKE: | think if that happens
23 there will definitely need to be sone thought on
24 that. | think that what, if anything, that wll

25 need to happen is there will be nore stringent
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1 rul es about what can and can't be done to sturgeon

2 specifically inrelation to the risk of harm ng or
3 killing one that the -- even the mitigation

4 strategy takes, and so if the mtigation strategy
5 is such that there is, | guess, a conceivable or a
6 reasonabl e risk that a sturgeon or a nunber of

7 sturgeon mght be injured or killed by that, it

8 m ght be difficult to continue with that, and

9 there may need to be di scussion about how t he

10 process can be adapted to bring that risk

11  within -- bring that risk within acceptable |evels
12 with respect to that |egislation, so yes.

13 M5. WHELAN ENNS: Thank you. Thank
14 you very nmuch, Dr. Peake, and thank you

15 M. Chair.

16 THE CHAI RVMAN:  Thank you, Ms.

17 Whel an- Enns.  Pegui s?

18 M5. GURAJ S: W have no

19 cross-exam nation. Thank you, M. Chair.

20 THE CHAI RMAN:  Thank you. Ckay, Fox
21 Lake Citizens.

22 MR. McLACHLAN: | have maybe seven or
23 ei ght questions. Should we do that before |unch?
24 THE CHAI RVAN: Wl |, let's see how it

25 goes.
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MR. McLACHLAN: Ckay. Thank you very

much for your presentation, Dr. Peake, it was very
illustrative and easy to understand. | have a few
guesti ons.

THE CHAI RVAN:  Wbul d you i ntroduce
your sel f.

MR. McLACHLAN. My nane is Stephane
McLachlan, and I'ma prof at the University of
Manitoba. | was hoping to get you to expand a
little bit on sone your observations. As you
noted a nunber of tines, Manitoba Hydro is quite
optimstic about the role, both in terns of
restocki ng and al so around habitat creation, so
nost of my questions focus on that.

W heard earlier, and I'm sure you
have read, that they are quite optimstic that by
taki ng over the hatcheries that they will address
a nunber of shortcom ngs that you have experienced
and that you have shown quite clearly.

So ny first question is despite this
i dea that the tanks can be cl eaner, and perhaps
that the feeding can be nore effective and that
the training can be nore effective, do you see
there being inherent difficulties in kind of

growi ng these fish, that despite the best efforts
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1 that there will still be difficulties that are

2 encountered, and can you expand on those a little
3 bit nore?

4 DR. PEAKE: Yeah. | mean, | think

5 that hatchery, when you are raising fishin a

6 hat chery there is the tenptation to maxi m ze your

7 survival rate, and you do that by doing things

8 i ke having trai ned peopl e keeping things very
9 clean and sterile. | don't conpletely -- | know
10 it was suggested that perhaps the troubles that we

11  were having and the troubles at Grand Rapi ds were
12 the result of that, and | -- | respectfully don't
13 conpletely agree with that statenent. | think

14 that the people working with the sturgeon had done
15 so for many years. They were good at what they
16 did. The tanks were kept clean. And in spite of
17 that there was nortality. And in some ways |'m
18 not sure why that should be surprising, because if
19 you | ook at sturgeon in the wild, they are living
20 in conpletely unsterile conditions with nud every
21 where. They live in sedinment and they don't live
22 in sterile environnents that are cl eaned and they
23 are not hand fed. So as a result a lot of them
24 die, and that's just how nature works.

25 So | think when you are trying to get
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60, 70 per cent survival out of a group of animals

that normally and naturally experience a surviva
rate that's closer to one or two per cent, that
you shouldn't be surprised that it is difficult to
do that. And I -- again, | hope |I am being
overcauti ous about it because | really think the
i dea of stocking fish and bringing the Nelson

Ri ver popul ations back up using that technique is
the way to go, and I think that -- | really hope
it works. And | guess |I'm-- ny experience just,
you know, for the years that we worked on it, and
t he bl ood, sweat and tears that we went through,
is just tenpering ny ability to sort of just
believe that it is a matter of clean tanks and
per sonnel experience.

MR. McLACHLAN:  And do you have any
experience say with the Rainy River Hatchery in
Mani t ou?

DR. PEAKE: | don't have experience
wi th that hatchery.

MR. McLACHLAN:  If not direct
experience, are you famliar with their success
rates at all?

DR. PEAKE: The only thing | know

about the Rainy River system has been told to ne,
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1 so it is conpletely hearsay and anecdotal. But

2 what | have been told is there is actually a

3 pretty good popul ation of sturgeon in the Rainy

4 Ri ver system | could be wong about that but

5 that's just ny inpression. And to be honest,

6 because of that |I didn't really know there was a
7 | ot of stocking going on. So the short answer to
8 your question is I'mnot terribly famliar with

9 their stocking program and their success.

10 MR. McLACHLAN:  Ckay. Thank you. And
11 | have done a bit reading, even though it is not
12 ny area of direct expertise about these on site
13 stream side hatcheries that are sonetines

14 advocated. Can you talk a little bit about the
15 strengths of that perhaps as a conplinmentary

16 approach, how they m ght be used in such kind of
17 endeavour ?

18 DR. PEAKE: The first tinme | saw that,
19 and | think I know what you are referring to is
20 folks down in the U S. that had the idea that

21 sturgeon were inprinting on their habitat, that

22  juvenile sturgeon would sonmehow i nmprint on the

23 water, like the water quality and the chem stry of
24 the water, so that the idea was that if we take

25 them and put themin hatcheries with sterile water
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1 or water that they are not famliar with, that

2 m ght hanper their ability to integrate into the

3 popul ation. So the idea was to create snall

4 hatcheries in trailers that could be deployed to

5 the actual rivers where the eggs and the mlt were
6 bei ng collected, so that the water used in these

7 hat cheri es coul d be punped straight fromthe river

8 t hrough the system and then back into the river.

9 | thought it was an interesting idea.
10 | do renenber thinking that, although,
11 perhaps it nmakes -- perhaps it is a reasonable

12 hypot hesi s that sturgeon m ght inprint on

13 particul ar water chem stry, | had never seen any
14 evidence to that. And | do renenber wondering, |
15 do renmenber thinking that if it was ne | m ght

16 seek that evidence before | spent a lot of tine
17 and effort generating those type of hatcheries.
18 They are fairly expensive and they tend to be

19 fairly small and produce a fairly | ow nunber of
20 sturgeon. | think the nunbers for fal

21 fingerlings were in the order of 300 or 400 fish.
22 So | think -- I"'mnot sure if it is the nost

23 efficient way to raise sturgeon. |'m not

24 conpl etely convinced that the prem se of the whole

25 endeavor, i.e., the inprinting on water chem stry
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1 has been shown with enough solidity to nake ne

2 want to go out and get one of these things. So |
3 guess that's sort of the sumof ny thoughts on

4  those things.

5 THE CHAIRMAN:  Dr. McLachl an, | think
6 we won't get through your questioning before |unch
7 break, so we will take the break now and cone back

8 at 1:30, and you will be back in the chair.

9 MR. McLACHLAN. COkay, perfect, thank
10 you.

11

12 (Proceedi ngs recessed at 12:30 p. m
13 and reconvened at 1:30 p.m)

14 THE CHAIRVAN: W& will resune the

15 cross-exam nati on of Dr. Peake. Dr. McLachl an for

16 Fox Lake Citizens is in the chair.

17 Dr. MLachl an?
18 DR. McLACHLAN: Thank you
19 Ckay. My next question had to do with

20 site fidelity. And in your presentation you

21 i ndi cated that sturgeon don't always behave in
22 ways that are in their best interest. | was just
23 wondering, is this common in nature? Is it

24 sonething that's atypical?

25 DR. PEAKE: Typically animl behaviour
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1 wll be directed at m nimzing energy expenditure
2 and maxi m zing the likelihood of survival. That's
3 how nature works. It's not that common to see an

4 aninmal acting against that. And when you do, it's
5 typically a nmal adaptation. And | think, | nean

6 specifically what you are referring to is that

7 sturgeon, with respect to site fidelity, the

8 juvenile sturgeon wll, once they have picked a

9 habitat to live in, they will stay there for

10 several years if not many years, and feed in that
11 area. And their novenents are very limted within
12 quite, like it's quite -- | mean, even over the
13 course of four or five years, the total area of

14 novenent woul d be within a couple of kilonetres,
15 even though there's nothing keeping themfrom

16 novi ng upstream or actually just drifting

17 downstream they expend energy to stay in those
18 nursery habitats.

19 Now, you woul d expect that if that
20 habitat was very good, but in the case of the
21 W nni peg River, there was a very heavy
22 concentration of juveniles in the nursery habitat.
23  And because of that, there was a | ot of
24  conpetition for resources and there wasn't enough

25 food to go around for all of the fish that were
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1 there. And you woul d expect an animal to, in the

2 face of overcrowding and limted resources, you

3 would expect themto fan out and | ook for better

4 habitat. And that just didn't occur in our

5 studies on the Wnnipeg River. So the fish were

6 actual ly expending energy to stay in a patch of

7 habitat that couldn't support them even though

8 there were patches downstreamthat they could get

9 to, wi thout expending energy, that would result in
10 an increase in their gromh rate and survival

11 And so | think it's essentially a

12 mal adaptation in sturgeon that's related to the

13 fact that they probably, and this is conpletely a
14 hypot hesi s of m ne, but obviously they don't know
15 what's downstream and they are -- in the past when
16 popul ati ons were nuch higher, it may have been

17 that it was detrinental to nove downstream because
18 there were already lots of fish in juvenile

19 habitat down there. So noving downstream woul d

20 i nvade that habitat and cause overcrowdi ng of that
21 habitat. So it may have just been that over tine,
22 they devel oped the behaviour that they should stay
23 where they are, even if the conditions are

24 difficult there.

25 And they essentially don't realize




Volume 14 Keeyask Hearing November 13, 2013

Page 3054
1 that that situation may have changed. And so they

2 are doi ng what they have al ways done, and that's
3 expendi ng energy, staying where they are,

4 remaining wth having high fidelity towards that.
5 DR. McLACHLAN: And so you descri bed

6 that well in the Wnnipeg Rver. Is it likely

7 that the same phenonenon will occur in the Nel son?
8 DR. PEAKE: That's a difficult
9 guestion for nme to answer without data. | think

10 fromwhat | saw in the reports done by the

11 consultants, that they are finding sturgeon in

12 habitat that | would have expected themto find it
13 in. And so | guess what | would say is, there's
14 nothing to indicate to ne that their behaviour

15 there would be any different, but that will remain
16 to be seen, | think. And if it is the case, it

17 will be an inportant consideration in the

18 managenent of the speci es.

19 DR. McLACHLAN. And so you anti ci pated
20 ny next question.

21 So, first of all, if that is indeed

22 the case, then it seens to nmake sense to be

23 cautionary about that, in what ways mght it nmake
24  them vul nerabl e to disturbance associated with

25 this particular project?
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DR. PEAKE: Right. WlIl, the

vulnerabilities are for fish that have, for |ack
of a better word, inprinted on a certain area or
certain piece of juvenile habitat, if there is
better habitat, either created, or created through
engineering or created naturally, if they are, if
they also exhibit high site fidelity to the place
that they have inprinted on, it's unlikely that
they woul d naturally nove to that area, even
though it was better. So they m ght continue to
prefer to stay in suboptinml habitat.

The other issue is that if there is
habitat created, and it's good habitat, and the
fish are stocked in it and they actually do find
it and use it, if that habitat beconmes unsuitable
through a change in the flow regi me or whatever
it is possible that as the habitat degraded, that
those fish that were there would not nove out of
that area and they would continue to exist in poor
habi t at .

So those are a couple of things that
|"msure the folks that are planning this have on
their mnds. But it's sonmething that coul d i npact
t he managenent of things afterwards.

DR. McLACHLAN:  Perfect, thank you.
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At one point in your presentation, you

tal ked about kind of perhaps the desirability of
carrying fish downstreamas well as upstream Can
you ki nd of expand on that a little bit?

DR. PEAKE: Sure. Lake sturgeon have
a definite upstream conmponent, so | think upstream
passage is sonething that really should be
considered at a hydro facility, or any devel opnent
that results in a mgratory barrier. And that's
been done here and | think it's been done
properly. | have spent a lot of tinme trying to
figure out how to get sturgeon to voluntarily nove
t hrough engi neered fish | adders and such that are
typically used for sal nons and ot her species. And
we have, essentially the scientific comunity has
had al nost no success with that.

And so at this point, it's really cone
down to, if downstream passage -- or if upstream
passage, excuse ne, is considered vital, then
really trapping and transporting them over,
according to a schedule and a regine that is not
going to harmthem is done in a way that is
creating that m x of genetic variation that the
novenent results in, is really the only feasible

way at this time to achieve the goals of upstream
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1 passage for | ake sturgeon.

2 So | guess on the other side of the

3 coi n, downstream passage to nme doesn't seemto be

4 quite as inportant. |It's not, to ny know edge,
5 it's not a requirenent of any of the life history
6 stages, and it's kind of incidental. The fish

7 just finds itself near the dam it's investigating
8 an area along the bottom it gets caught in flow
9 that's heading towards sonething that it can't get
10 out of and it ends up being inpacted.

11 | think froma genetic perspective,

12 you can't just constantly nove fish upstream |If
13 your goal is to maintain genetic diversity, you

14 need to have sone m xing of the other direction as
15 well. But because it's not quite as critical to
16 the life history, and because noving them

17 downstream either through turbines or over

18 spi | Il ways, however much you design the facility to
19 mnimze inpacts, there will be inpacts. There

200 will be entrainnent and there will be injuries and
21 nortalities associated with that. And | guess |
22 just wonder if the acceptance of that risk and

23 that nortality rate is really worth it, given the
24 fact that they don't really need to go downstream

25 anyway.
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1 And if you are carrying out a program

2 that's noving fish upstream | guess | just wonder
3 why you wouldn't expand that programa little bit
4 to nove sone fish downstream and use some nethods
5 to try and prevent sturgeon from being entrained,
6 which isn't a newthing. There is plenty of dans
7 out there that have had that goal in mnd to

8 reduce the probability of entrainment. So | think
9 there's probably strategies out there that could
10 be used to do that, and the novenent could be

11 facilitated by a trap and transfer program

12 And if it's there anyway, then,

13 don't know, it just seens to ne to be a good way
14 of controlling. If we're going to control things,
15 let's control everything. To nme, it's one thing
16 to control the upstream passage, but if there's no
17 controls on the mgration of fish comng in, it's
18 actually difficult to predict how many fish need
19 to be noved upstream when we don't know how many
20 are com ng through downstream and whether we are
21 noving too many. It's just difficult to plan the
22 entire thing. And | think that if the overal

23 plan was to be | ooked at again, and if | were at
24 the table, I would be suggesting sonething al ong

25 t hose |i nes.
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1 DR. McLACHLAN: Do you see that as

2 especially inportant given -- and we have heard

3 fromvarious presenters how few old fish there are

4 inthis system and if it's particularly those old
5 | arge fish that are nost vul nerabl e?
6 DR. PEAKE: Yes. |It's the fish that

7 are going to go through the protective racks, are
8 going to be a range of small fish, which are going
9 to theoretically have a low nortality, right up to
10 fairly large fish, that are still going to go

11 t hrough but their survival rate is going to be

12 considerably less. I'mthe first to admt that

13 there hasn't been a | ot of data where sturgeon

14 specifically have been put through turbines. But,
15 again, the general rule is the bigger the fish,

16 the nore chances of an encounter. And so the

17 |arger fish are going to be injured. And then the
18 even |larger fish, which are even rarer and

19 arguably even nore inportant, are going to be --
20 have the potential to beconme entrained on the

21 racks if there is no neans, or there's no effort

22 into either reduci ng approach velocities or
23 carrying out some sort of -- or putting,
24 installing sone sort of hardware that makes it

25 easier for themto escape if they becone inpinged,
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1 or nmakes it nore unlikely that they are going to

2 becone i npi nged.

3 And | guess to end with that |ine of
4  thought, the other thing that | would be

5 encouraging i s some nmeans of nonitoring those

6 protective trash racks, and not just on tagged

7 fish, but in general. So that it can be

8 determ ned exactly how many fish are becom ng

9 i npi nged on there, and how | ong they are staying,

10 whether they are able to get off and that kind of

11 t hi ng.

12 So, yeah, | think.

13 DR. McLACHLAN: I n your kind of expert
14  informed opinion, when you | ook at the various

15 mtigation strategies, are those responses

16 adequately reflected in what you have seen in

17 terms of either the presentations, or in ternms of
18 t he docunents, to protect those very rare, big,
19 old fish?

20 DR. PEAKE: Can you repeat the

21 guestion?

22 DR. McLACHLAN:  So, again, | nean,

23 there is a nunber of different mtigation

24 strategies that the proponent has suggest ed,

25 right? Do you think those mtigation strategies
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1 adequat el y address the concern that you just

2 brought up in ternms of high levels of nortality

3 for those large, very rare fish

4 DR. PEAKE: Yeah. | wouldn't say that
5 we can expect high levels of nortality for those

6 large fish. | think that the probability that a

7 large fish will encounter the upstream side of the
8 damis actually on the | ow side. However, those

9 that do are going to do one of two things. They
10 are either going to go through the racks and take
11 their chances with the turbines, and there will be
12 an associ ated probability of injury and nortality
13 with those, or they are going to -- | should say
14 there's actually three possibilities -- they are
15 going to be able to avoid that being inpinged on
16 that screen and they will go off, or they will be
17 inmpinged -- | guess there is going to be four

18 possibilities -- they will be inpinged and they

19 are able to renove thenselves, or they will be

20 i npi nged and they won't be able to.

21 My experience with sturgeon and ot her
22 fish is if they do becone inpinged, there's a very
23 high likelihood that they will not be able to

24 escape fromthat.

25 And so overall, | think that the
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1 Iikelihood of injury and nortality for large fish

2 on the upstream side, due to entrainnent, in the
3 grand schene of things is relatively low But |
4 guess | question why, if it was ne, why would I

5 accept even a |ow probability when there's

6 probably a good -- it could be designed to keep

7 t hem out of there conpletely and get them down a
8 different way.

9 DR. McLACHLAN:. Ckay, thank you.

10 In your slides 3 and 4, you indicated
11 kind of the existing situation. So this is your,
12 you know, all of your life history, your cycle of
13 life histories. And then you indicate a healthy
14  popul ation and a pristine habitat, and the Keeyask
15 area pre project. And then finally, on page 5,
16 you tal k about the post project, assum ng that

17 there was no mtigation.

18 DR. PEAKE: Yeah.

19 DR. McLACHLAN: And obviously there's
20 a lot norered inthe latter.

21 Now, given all of the kind of caution
22 that you have indicated around sonme of the

23 optimsmw thin the proponent's presentations,

24 we're not assuming no mtigation. But if you were

25 going to create another slide which indicated kind
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1 of, rather than optim sm pessimstic, so assum ng

2 that kind of the hatchery production wasn't as

3 successful as they are hoping that it will be,

4 assum ng that the habitat creation wasn't as

5 successful as people were hoping it to be, within
6 that range that we always anticipate as

7 scientists, again not assuming no mtigation, but
8 assum ng kind of nmuch | ess successful or optim st
9 mtigation strategies, can you take nme through and
10 tell me what you think kind of those boxes would
11 | ook |ike?

12 DR. PEAKE: Can you bring up slide 29,
13 pl ease? Gkay. This is nmy interpretation of the
14 vulnerabilities and the risks with Keeyask

15 pre-project. | think that if the proposed

16 mtigation strategies were put in place and they
17 didn't work, | wouldn't -- | nmean, | don't expect
18 that if things aren't working that the proponents
19 are going to just throw up their hands and say,
20 okay, we gave it a shot, we're not doing anything
21 anynore. M inpression was that it's an adaptive
22 managenent process. |f they see things not

23 working as they go, then they woul d change things
24  to make them better.

25 So | certainly don't think at any tine
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1 would there be anything like that slide with al

2 the red on it. And ny guess is that at worst it

3 would look like this slide right here. 1 think

4 it's difficult -- it's difficult for me to i magi ne
5 a situation where despite the best efforts of sone
6 really smart fol ks, that things would actually get
7 worse. And so | think in kind of a worst case

8 scenario, | think the population would continue to
9 flounder as it is now and remain at Kkind of

10 depl eted nunbers. | think that's probably as bad

11 as it could get, assum ng continued effort to

12 mtigate.

13 Does that answer your question?
14 DR. McLACHLAN: A little bit.
15 Just in your experience, despite the

16 best intentions of mtigation, is it your

17 experience that sonetinmes we actually create nore
18 har m t han good around sone of these popul ati ons

19 with sturgeon, |ake sturgeon in this case?

20 DR. PEAKE: | think that's a

21 possibility. And then certainly the probability
22 of that would increase in a situation where you

23 had devel opnent that occurred w thout any sort

24 of -- without a ot of regulatory input, wthout a

25 | ot of genuine interest in the people that are
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1 operating the facility to really manage the

2 popul ation. Honestly, | don't think that's the

3 case here. And | would say as well that there has

4  been occasions, like a couple of the systens that
5 | have worked on in the Wnnipeg R ver were
6 just -- there wasn't nuch consideration given to

7 sturgeon to begin with. And you know, it just, it
8 worked out that the area downstream of the

9 generating station turned out to be pretty decent
10 spawning habitat, and with really no ongoi ng

11 mtigation, the population did really well.

12 So, again, | hesitate, | think

13 honestly that with a Partnership that is genuinely
14 concerned about the resource, which | believe they
15 are, and the anount of know edge that the group

16 working wwth them has, again, | think it's

17 really -- | think it's very unlikely that things
18 would get worse than this, to be honest.

19 DR. McLACHLAN:  So you spoke earlier
20 in response to M. Bedford, when you were | ooking
21 at the Assiniboine R ver, in the sense of that

22 bei ng a good situation for restocki ng because they
23 had been extirpated, so in a sense it was |ess

24 likely to "mess up"; right? | guess that's what

25 I"mtrying to get at. So you're saying there's
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little likelihood that we can nmess things up

despite our attenpts to mtigate possible harn?

DR. PEAKE: | should qualify that.
don't necessarily think that it's good that the
Assi ni boi ne was extirpated. | think it makes it
easier to stock fish there, because one of the big
concerns about stocking sturgeon is that you're
not bringing in fish with -- you're not
endangering a popul ation that exists there that
has a uni que genetic nakeup.

So, | mean, this was the reason why
we're not trucking sturgeon fromthe W nnipeg
Ri ver up to Keeyask to bol ster those popul ati ons,
because we want to maintain the genetic integrity
of that popul ation.

When a systemis extirpated |like the
Assi ni boine River, that's certainly not a good
thing. But fromthe perspective of stocking, it
makes thi ngs easi er because you don't have to
worry about that anynore, you can essentially
bring fish fromanywhere because you're creating a
popul ati on from scrat ch.

| f your question is, am| concerned
about sturgeon on the Nelson River becom ng

extirpated despite the best efforts, | would not
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1 say it's inpossible, but I would say that as | ong

2 as there is work going on there, good work on the
3 nonitoring and the adaptive managenent, | think

4 the risk is |ow

5 DR. McLACHLAN: And finally, and this
6 is ny last follow up question to that, you' ve got
7 a situation that we have a species that shows high
8 site fidelity. W' ve got popul ations or

9 subpopul ations that are separated in space, and

10 per haps not much novenent anong them as a result
11 and so we would anticipate that there woul d be

12 genetic variability anong those subpopul ati ons.

13 Wul d one of the ness-ups, if you like, be if we
14 beconme too dependant upon, you know, our

15 restocki ng, say because the mtigation strategies
16 around habitat creation aren't successful, then is
17 there a chance that it will kind of honpbgenize the
18 vari ati on anong those subpopul ati ons?

19 DR. PEAKE: Yes. |[|'ll go back and say
20 that it's unlikely that you' d see uni que genetic
21 popul ati ons between dans, because it tends to take
22 along time for that to beconme established. But
23 certainly what you have nentioned, the possibility
24  of the genetic variation, the anmount of genetic

25 variation that exists within that regi on becom ng
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1 diluted by the fact that a ot of the fish that

2 are coming in are comng fromthe sane parents,

3 which is not the way it normal |y happens in

4 nat ure.

5 And | guess | think that's why, for

6 that reason, it's inportant to protect the wild

7 fish that are there, and that's why it's inportant
8 to monitor the health of the wild popul ation, as

9 well as the hatchery popul ation. Because if it

10 starts to show, if you start to see that that wld
11 popul ation is all of a sudden starting to decline,
12 that woul d be sonmething that you would need to

13 adapt to and figure out why that's the case, and
14 try to protect the genetic diversity that you have
15 in those. And so if you lost all the wild fish

16 and it became conpletely a stocked popul ation, you

17 woul d definitely | ose genetic diversity.

18 Now, | don't know at what point that
19 would becone a problem but it would -- | rmean,
20 I|"mnot a geneticist but there's certain mninmum

21 genetic variability that's needed to ensure a

22 heal t hy popul ati on and things |ike nutations and
23 that kind of stuff creeping in, but it's not

24 really ny area of experti se.

25 But, in general, it's a valid point
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and it's a good reason why the wild fish should be

protected and nonitored very closely.

DR. McLACHLAN: Ckay. Perfect. Thank
you.

THE CHAI RVAN:.  Thank you,
Dr. McLachlan. | think one or two of us panel
menbers have sone questions. M. Yee?

MR. YEE: Thank you, M. Chair.

| just have one question for you, Dr.
Peake. In your paper, you tal k about the year of
the young in juvenile habitat. And in particular,
you noted that the year of the young juvenile
sturgeon habitat nmust consist of coarse sedi nment
sand but nmust be relatively free of fine sedinent.

| wonder if | can get a better
under st andi ng of how i nportant sedinentation is,
given there's going to be a fair anount of erosion
created by the reservoir and there will be a
hi gher | evel of sedinentation, howw !l this
i npact this habitat?

DR. PEAKE: | think that the stage --
t he devel opmental stage that's nost vulnerable to
sedi mentati on would be the | arvae and the young,
maybe up to the yearling. Beyond that, the fish

get fairly -- assum ng that the substrate
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1 conditions are conducive to growi ng the right

2 i nvertebrates, there becones nore flexibility in
3 terms of what they can tolerate.

4 | think if the nursery areas that the
5 young of the year are inhabiting are infiltrated
6 wth fine sedinent, | think that would have a

7 negative inmpact on their well-being and their

8 survi val

9 But | guess if the habitat, if the

10 coarse sand habitat is there and it's stable, it
11 tends to be because the flow is strong enough to
12 keep that fine sedinment fromsettling. So if

13 there's shoreline erosion that suspends those fine
14 particles, as long as the flowis sufficient to
15 keep it fromsettling out on that sand, it wll
16 just wash over and it shouldn't have a big inpact

17 on that sandy substrate.

18 So, again, it enphasizes the
19 i nportance of, if habitat is going to be created,
20 it really needs to be in water that's not going to

21 fluctuate a lot in terms of flow And as |long as
22 that's not the case, the anmobunt of sedi nent that

23 conmes in fromother sources becones a little |ess
24 critical, as long as it wll drift over it rather

25 than settle out onto it.
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1 MR. YEE: Thank you.

2 THE CHAI RVAN: Dr. Peake, | have two

3 or three questions that bounce around a little

4 bit.
5 This nmorning, M. Bedford nentioned
6 i sotopic markings. Can you explain a little bit

7 what they are and what your opinion is of thenf

8 DR. PEAKE: Sure. Yeah, stable
9 i sotopes are, I'mnot an expert in stable
10 i sotopes, | have worked with thema little bit.

11 And what the strategy is with respect to using

12 stable isotopes to mark larval fish, or very snal
13 fish, is that you would feed them food that

14 contains an abnormal mx of -- and forgive ne if |
15 get this wong, if there's any chenmists in the

16 buil ding or whatever -- but essentially elenments
17 can exist at different isotopes -- well, there's
18 different isotopes. And the relative anmount of

19 each isotope is fairly consistent in nature. And
20 so what happens is that the whole process is based
21 on the prem se that you are what you eat. So if
22 you are eating this normal range, this norm

23 rati o of isotopes, you have a nornal background
24 isotopic signature that reflects the food in the

25 envi ronnent .
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1 Now, if the sturgeon are reared on

2 food that contains a different ratio, then their
3 body tissues will not match that of the

4 background. And so the idea is go ahead and do

5 this and have that mark on their bodies,

6 throughout their bodies. And then when they are
7 recaptured, you can take a tissue sanple and

8 analyze it and see which isotopic signature you

9 get, the one fromthe background or the one that
10 was put in at the hatchery?

11 | have two concerns with this. W

12 mai n concern is the same as the concerns with al
13 of them it's not a unique signature, it's not a
14 code that's unique to individual fish. It is

15 going to, at best it is going to show you what is
16 hat chery fish and what is a wld fish, and perhaps
17 give you a rough idea of when that fish, of how
18 old that fish was.

19 So in that sense, the only advantage
20 of that is that you can, |ike even the fin

21 clipping and the other things you can't really do
22 on larval fish, they are just too snmall and too
23 fragile. It's sonething you can do on the very
24 smal | est fish.

25 The ot her concern that | have, other
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than the fact that I'mlosing ny voice, is that

when you rel ease the fish, again, you are what you
eat. So your fish that's 10, 15 centinetres | ong,
and you have this different isotopic signature,

you start to eat and you becone very | arge, and

that isotopic signature is diluted by consum ng a
| ot of the other signature. And what you have to
do is you have to do a long-term study on how | ong

that isotopic signature remains with the fish, and

when it eventual ly di sappears, which it will. And
you also -- it's very conplex in that the fish
will eat sonmething and it will lay that nolecule

down sonmewhere in its body. But then it wll

al so, it doesn't stay there forever, it will cone
of f and be shed into the environnent. And it's a
conpl ex process. And in order to figure out
exactly when, how long that signal will last, you
woul d have to do a 10, 20 year study every year
showi ng how that signal is attenuating over tinmne.
And there just hasn't been tine to do that. And
so I'mnot sure how there could be a | ot of
confidence as to when, how |l ong that mark coul d
theoretically remain in place and be detectable.
So those are ny two main concerns with isotopes.

THE CHAI RVAN:  Thank you.
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1 Now, you tal ked a fair bit about fish

2 getting entrained on the trash racks. And you

3 mentioned, although I don't think you gave any

4 detail about diverting themaway fromthe trash

5 racks. W have done a bit of preparation for this
6 and seen sonme nethods. How could you keep the

7 fish away fromthe trash racks?

8 DR. PEAKE: There's a few, there's

9 sonme trash rack designs out there that are on an
10 angle relative to the incomng flow That's one
11 way of doing it, so that the fish is kind of

12 directed along the screen and then out of the area
13 of influence. So that's one of the ways that it
14  can be done.

15 Controlling the velocity at the screen
16 is another way. So if the velocities are -- and
17 there's lots of trade-offs with this. Like as

18 soon as you decrease the bar spacing, then

19 velocity will change and presunably increase, and
20 you'll lose head differential. And so there's a
21 |l ot of give and take with this. But there are

22 ways to flat out block sturgeon from nost adult
23 sturgeon anyway, from going through into the
24  turbines, and that is to reduce bar spacing. And

25 that's obviously going to have inpacts on ot her
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1 speci es because you m ght start keeping the adults

2 of the other species out.

3 So, theoretically, you could bring the
4 spacing down a little bit, you could angle the

5 racks. You mght look at -- this isn't a new

6 problem so other utilities have dealt with

7 this -- you mght | ook at behavioural things that
8 cause a negative reaction in fish. So bubble

9 curtains, strobe lights, that kind of thing are

10 all things that would -- electricity, electrical

11 currents, that kind of thing. So there are things

12 out there. | don't think there's anything that's
13 perfect.
14 But the thing is, it's not a new

15 probl em and so you woul dn't have to invent that
16 wheel if you decided philosophically to go down

17 t hat pat h.

18 THE CHAIRVAN:  And | take it from your
19 comments this norning that you don't particularly
20 favour sort of the downstreamoutlets, |ike a cut
21 in a dyke that m ght open up to | guess a big

22 wat er slide or sonething?

23 DR. PEAKE: Well, | think what you are
24 describing sounds a bit like a spillway to ne.

25 THE CHAI RVAN:  Yeah.
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1 DR PEAKE: So | don't think it's a
2 horrible idea. | think there's challenges
3 associated with it, trying to -- there tends to be

4 a shying away. Essentially any water you put

5 through that is going to be water lost to the

6 generating station, so you're going to want to

7 mnimze that loss. And by definition, that neans
8 that the opening to that type of structure would

9 be fairly small. And so to get sturgeon to find
10 that area and then go down the ranp woul d be,

11 think would have a fairly | ow chance of working in
12 any sort of sustained manner.

13 | think you' d be better off to either
14 nove them physically or let themgo over the

15 spi |l I ways, keeping in mnd that there can be

16 injuries with that as well. And sonehow, again,
17 this is difficult, but somehow sort of nonitoring
18 or getting an idea of how many fish are noving

19 downst ream over spillways.

20 THE CHAI RVAN:  Thank you.

21 You tal ked a fair bit about hatcheries
22 and sonme of the problens in the past at

23 hat cheries. The Partnership or the Proponent has
24  tal ked about the possibility of building another

25 hat chery in the Keeyask area. Do you have any
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t houghts on that? Are there advantages, or m ght

it divert the skill level of -- if you have just
one hatchery, |ike expanding G and Rapids, you
could concentrate nore skilled people there. Wre
any of these legitimte concerns?

DR. PEAKE: | think the opportunity,
if a new hatchery is going to be built at the
facility, there's an opportunity to bring in sone
controls, things like tenperature control, things
like treating the water, you know, and
di sinfecting the water and this kind of thing, al
these things that m ght help with survival and
that m ght be easier with a new facility.

| know Grand Rapids in the past has
had trouble with water tenperature, and
specifically, if | renmenber correctly, trying to
get water tenperatures up to a point where the
fish were growing at a reasonable rate. And so
tenperature control mght be, you know, easier in
a new hatchery to do sonething |ike that.

It reduces risks associated with
transporting fish if the fish are right there
ready to go.

" mjust sort of brainstormng, but I

woul d also think that it mght be difficult to get
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1 really highly trained staff to a new facility

2 that's fairly renote, and especially when it's

3 only a seasonal type thing, so there m ght be sone
4 issues along those lines. [It's difficult for ne
5 to conment on the |ikelihood of that.

6 But | think that the people to ask

7 about that would be the people working at G and

8 Rapi ds Hatchery. They have been there for a |ong
9 time. If it was ne, | would be soliciting their
10 opinion as to whether they could do a better job
11 at their facility with an upgrade, or the whol e
12 process could be better done at a facility

13 directly and specifically designed to raise |ake
14  sturgeon.

15 THE CHAI RVMAN:.  Thank you.

16 Now, the Partnership has sort of

17 boldly predicted that, after Keeyask, sturgeon

18 wll be better off. Now, you've sort of brought
19 out a couple of provisos, one that you believe

20 would be that if they release yearlings in the

21 spring, if they are successful in devel oping

22 juvenile habitat, if they can neet those two, and
23 | don't know if there are other provisos, do you
24 think that they mght be able to inprove the stock

25 of sturgeon in the Nel son River?
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1 DR. PEAKE: Yeah, | think the answer

2 tothat is yes. | think if the plan is such that

3 there is an influx of hatchery raised fish that

4 are abl e, whenever they are stocked, | think
5 it's -- 1 think the time to do it where it's |east
6 likely to fail, and best in ternms of marking the

7 fish because they are |l arge enough to take the pit
8 tags, | personally think that's the tinme to do it
9 because | think it's going to maxim ze, even

10 though keeping themin the hatchery over the

11 winter mght expose themto sone slightly

12 additional risk of nortality, | think for the nost
13 part, if we figured out howto get themto a

14 fingerling stage, well, then to get themfroma
15 fingerling to a yearling should be the | east

16 challenging part of that whol e process.

17 And so | think stocking yearlings in
18 the spring is the best way to give themthe

19 hi ghest chance of surviving. And if there is, if
20 the habitat is there, enough of it is there to

21 support them whether it has to be created or not.
22 If it's there and if we get a good survival rate
23 with the yearlings, | do think the popul ation

24  will, you will start to see it over tine, it wll

25 i ncrease, assum ng that there's no other sort of
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1 unf oreseen thi ngs goi ng on.

2 THE CHAI RVAN: But there are, as you
3 have said, a nunber of uncertainties?

4 DR. PEAKE: There are a |lot of

5 uncertainties. And when you |ook at all the

6 uncertainties when you want to go -- because you
7 have to go the whole way, | mean, you have to go
8 froman egg all the way around to a fish that is
9 successfully integrated into the popul ation, and
10 that is areally long road with a ot of bunps in
11 it along the way. And if you get 99 percent of
12 the way and you have a failure, like there's no
13 second prize really. The whole chain is only as
14 strong as its weakest link. And if that link

15 breaks hal fway through or two-thirds of the way
16 through, it has a big inpact on the population
17 potentially.

18 THE CHAI RVAN:  Thank you, Dr. Peake.
19 M. WIlianms, anything further with
20 Dr. Peake?

21 MR WLLIAVS: | have no redirect,
22 M. Chair. You took ny only question of redirect,
23 so | thank you for that.

24 | do want to thank on behal f of CAC

25 Mani t oba, Dr. Peake, for your work. W are
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1 prepared to call Dr. Schaefer when we have the

2 direction fromthe board, Conm ssion.

3 THE CHAIRMAN:  In a minute or two.

4 Dr. Peake, thank you very nuch for your tine today
5 and for the preparation of these docunents.

6 DR. PEAKE: | enjoyed it. Thank you

7 for the opportunity.

8 Before we go to Dr. Schaefer

9 M. Bedford, anything on the reports that we

10 i nqui red about before noon?
11 MR. BEDFORD: Yes. | amrem nded that
12 one of the four has actually been filed. It's

13 part of one of those Federal Governnment DFO TAC
14 answers. And the other three, I'm assured we can
15 provi de you when we recommence this hearing a week

16 and a little bit fromtoday.

17 THE CHAI RVMAN:  Thank you.
18 M. WIIlianms?
19 MR WLLIAMS: 1'mgoing to ask

20 Dr. Schaefer to cone up, and if | mght be excused

21 for just one second, M. Chair, while he sets up?

22 THE CHAI RVAN:  Absol utely.
23 MR WLLIAMS: W're ready, M. Chair.
24 THE CHAI RVAN: Go ahead.

25 MR WLLIAVS: |'d ask that
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1 Dr. Schaefer introduce hinself and then

2 Ms. Johnson will help you with the swearing in.

3 DR SCHAEFER  Yes. Good afternoon,

4 ny name is Jim Schaefer. |1'm professor of biology
5 at Trent University in Peterborough, Ontario.

6 Jim Schaefer: Sworn

7 MR. WLLIAMS: And for the panel,

8 again there will be two docunents. One is

9 Dr. Schaefer's powerpoint and the other is a brief
10 bi ography. And if we can turn to the biography
11 for just a couple of nonents, Dr. Schaefer, would
12 it be accurate to say that your general expertise
13 is as a conservation biol ogist and popul ation

14 ecologist with regard to northern mammal s?

15 DR SCHAEFER  Yes.
16 MR, WLLIAMS: And if we were to focus
17 in on your expertise as it relates to the

18 sedentary and migratory ecotype of cari bou,

19 wonder if you can tell us a little bit about your
20 work as set out on page 1, as a nmenber of the

21 science review panel in terns of Ontario borea

22 cari bou recovery?

23 DR SCHAEFER: Yes, | have been

24  studying caribou now for alnost 30 years. | began

25 here as a graduate student at the University of
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1 Manit oba. Along the way, in addition to ny

2 research activities, | was invited by the Mnister
3 of Natural Resource in Ontario to beconme a nenber

4 of a small panel, a science review panel, to

5 provi de some critical review of the draft Ontario
6 caribou recovery strategy. | was also shortly

7 thereafter invited to beconme a nenber, and | am

8 still serving as a nmenber of the provincial

9 cari bou technical commttee as well.

10 MR. WLLIAMS: Thank you.
11 And again, just in ternms of howit may
12 have infornmed your expertise, | wonder if you can

13 coment upon your work in the 1990s as the senior
14 wldlife biologist in Newfoundl and and Labrador?
15 DR. SCHAEFER  Yes. Prior to ny

16 uni versity appointnent, | was for four years the
17 senior wildlife biologist in Labrador with the

18 provi ncial government, and caribou were the centre
19 pi ece of our research and managenent efforts

20 there, again, consistent with what Labradoreans

21  were | ooking for.

22 MR. WLLIAMS: Can you tell us how

23 many jurisdictions across Canada in which you have
24 i nvestigated the sedentary and/or mgratory

25 ecot ype of cari bou?
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1 DR. SCHAEFER: Yes. In addition to

2 Mani toba, | have worked and studied caribou in

3 Ontari o, Quebec, Labrador, the island of

4  Newf oundl and, sone work in Nunavut as well.

5 MR. WLLIAMS: Ckay. And in the

6 course of your work, would you have cone across
7 ci rcunst ances where there woul d have been spati al
8 overl ap between the sedentary ecotype and the

9 m gratory ecotype?

10 DR. SCHAEFER: Yes, for certain. In
11 both Ontario and Labrador, it was a conmon

12 i nstance, for exanple, a regular instance in

13 Labrador that we had interm ngling of the

14 mgratory type with the smaller sedentary herds.
15 | ndeed, our managenent structure was set up to
16 deal with that.

17 More recently, | had been

18 collaborating with the Mnistry of Natura

19 Resources in Ontario. And again, there is great

20 interest in the degree of separation and

21 interm ngling between those two ecotypes.

22 MR. WLLIAVS: Thank you.

23 And just to direct your attention to

24  page 4 and 5 of your brief biography for a nonent,

25 as it relates to your expertise, | wonder if you
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can describe the peer-reviewed work or the

research you have done with regard to the issue of
abundance and di sturbance of caribou?

DR. SCHAEFER  Yes. As a popul ation
ecol ogist, we are often nost interested in
patterns of abundance, patterns of distribution,
and the factors that cause those. And so a lot of
our work on caribou reflects that. W have been
interested greatly in habitat and how it reflects
cari bou abundance distribution. And nore recently
| would say as well the effects of hunman caused
di sturbances, hydroel ectric devel opnents, forest
harvesting, for exanple, in Newfoundland and in
Ontari o.

MR. WLLIAMS: And just before we get
to your powerpoint, it would be fair to say that
you have done work in Manitoba. |In terns of the
specific caribou popul ation that is of nost
concern in this hearing, you wouldn't have direct
contact with that popul ation?

DR. SCHAEFER: No, that's correct.

MR. WLLIAVS: ay. Dr. Schaefer,
pl ease proceed with your presentation.

DR. SCHAEFER: Thank you very nuch.

And good afternoon, M. Chair, and nenbers of the
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1 Commi ssion. | am pleased to have this opportunity

2 this afternoon to speak about caribou in Iight of
3 t he proposed Keeyask generation project.

4 What | would like to do is begin with
5 an overview of the essentials of caribou biol ogy.
6 And | think that would provide us then with a

7 springboard whereby we can assess the EIS and the
8 potential inplications of this project.

9 And needl ess to say, M. Chair,

10 would invite you and other nenbers of the

11 Comm ssion to pose questions at any point during
12 ny presentation.

13 | think if we are going to choose one
14 feature of this animal that's perhaps nore

15 prom nant than anything else, it's space. Space
16 is central to caribou conservation. And indeed,
17 we identified two different ecotypes based on

18 space. This animal is indeed as well the nost

19 nobile land aninmal on the planet. And | think the
20 i nportance of space is neatly depicted here. This
21 is sone classic work by Kent Brown on the Red W ne
22 Mount ai ns caribou herd in central Labrador.

23 What you see here is a map of the

24 distribution of 20 different radio collared

25 females at calving tine. Wat we see is a
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1 di sbursed distribution such that they occupy their

2 entire popul ation range at that tine, some 25, 000
3 square kil onetres.

4 And for caribou, it's not just any

5 space, caribou depend on old forest as well. Sone
6 evidence of this cones fromny work with Dr. Bill
7 Pruitt at the University of Manitoba, |ooking at

8 the effects of a fire in 1980 on the east side of
9 Lake Wnnipeg. This was the Wallace Lake fire, it
10 covered sone 65,000 hectares.

11 What you see here are two maps. The
12 hat ched area depicts the outline of that fire.

13 And the synbols that you see here, the triangles
14 and the squares, are the distribution of caribou
15 that we were able to determ ne during w nter

16 aerial surveys.

17 What we see four years after fire is
18 that caribou tended to remain within the limts of
19 that burn and, indeed, within their nornmal

20 popul ati on range as we knew before the fire. But
21 five years after the fire, we saw a shift in

22 distribution to the northwest, into stands that

23 were sone 55 years old. And fromthat study, we
24  concluded that forests need to be at |east a half

25 century old for themto be suitable as caribou
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habitat. And there's been several studies since

that tinme that have corroborated that finding.

One of the other interesting things we
see about caribou is perhaps their nost
predi ctabl e behaviour is that site fidelity. This
is a tendency to return to the sane place. And we
can take a look at the year in the life of one
femal e cari bou, again fromthe Red Wne Muntains
caribou herd. This was a female we |ovingly knew
as RwW3107, and she was captured in May of '93
near Grand Lake. W can follow her track over the
course of the year. W see that she calved at a
smal | unnaned | ake in the eastern portion of that
range, and then noved towards the south in the
fall and bred. And then during the winter, she
noved on top of the Red Wne Muntains, spent that
time of year, essentially the entire winter with
ot her nenbers of her herd, where the snow was
t hi nner and softer and the feeding was nore
favourabl e.

And then the followi ng year, in a
swift nove but froma different direction, she
returned to al nost exactly the sane site to give
birth to a calf again.

And so we have noticed this for
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cari bous, they often remain faithful to their

calving sites and often through their, what we
woul d call their post calving sites as well during
sutmmer. It's a very common behavi our for caribou.

Anot her thing that we have | earned
about caribou is that they often avoid industrial
di sturbances. And the extent of the disturbances
is often well beyond the strict bounds of the
proj ect.

This is sonme work | did with Shea
Mahoney on the effects of the Star Lake hydro
devel opnment in west central Newfoundl and. And we
| ooked at this as a before and after experinment.
The response of caribou that we | ooked at was
their distribution in the vicinity of the project.
And so you see here on the horizontal axis,
different distances that we put into classes, zero
to three, three to six, six to nine, nine to 12
kil onetres.

And on the horizontal axis, you see
the proportion of aninmals, the percentage of
animals that were in those different areas before
construction, and then during and after
constructi on.

What we note there is the dramatic




Volume 14 Keeyask Hearing November 13, 2013

Page 3090
1 change, especially in the snallest distance cl ass.

2 I n other words, before construction, about half

3 the aninmals cane within three kilonetres of the

4 project site. Once construction began and for two
5 years | ater, that dropped by about 50 percent.

6 And there's sone indication indeed of
7 | oner occupancy of caribou, as we say, out as far
8 as six and perhaps even as nuch as nine

9 kil onetres.

10 And this is not uncommon that caribou
11 show thi s kind of avoi dance on the order of

12 perhaps one to five kilometres fromthese kinds of
13 i ndustrial disturbances.

14 Anot her trend that we see that's

15 shared worldwide is the trajectory of caribou

16 popul ations. This is some put together by Liv

17 Vors and Mark Boyce. And what we see is a rather
18 sobering trend that about four out of five caribou
19 popul ati ons around the circunpolar north now are
20 declining. And this is nore or |ess then a gl obal
21 trend.

22 | wanted to underscore today a

23 m | estone in our scientific understanding of this
24 animal. And this is the identification of

25 ecotypes. Distinction, not surprisingly, is based
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1 on space.

2 We often, and caribou biologists often
3 di stingui sh between what we call a sedentary and

4 m gratory ecotype. The |abels there are to sone

5 extent based on the extent of novenments of these

6 two ecotypes, but really the defining

7 characteristic is what fenales do at calving tine.
8 And so for sedentary caribou living in the m dst

9 of predators, they do what we call space out.

10 They disperse into forests, into peat |ands, onto
11 i slands, and they give birth to their calves in

12 seclusion and in solitude.

13 On the other hand, mgratory cari bou
14 do virtually the opposite. They tend to aggregate
15 at calving. Typically, they will nove north of

16 tree line at springtine and concentrate on

17 traditional calving grounds, often in their

18 thousands, sonetines in their hundreds of

19 t housands, and we call this spacing away.

20 Both of these behaviours we think are
21 strategies to reduce the risk of predation of

22 cari bou, especially on calves. And so for fenale
23 caribou living in the mdst of predators, the

24 sedentary ecotype, what we think they are doing is

25 trying to nake thensel ves rare, nake thensel ves
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1 scarce, difficult to find for wolves in

2 particul ar.

3 On the other hand, mgratory cari bou
4 respond to predation by noving away, distancing
5 t hensel ves from wol ves, for exanple.

6 And this distinction is crucial, |

7 t hi nk, because the two ecotypes differ

8 dramatically in their population ecology. | nust
9 tell you there's a little bit of fluidity in

10 caribou term nology. And so sedentary caribou are
11 sonetinmes called forest dwelling caribou or

12 woodl and cari bou or boreal caribou. On the other
13 hand, m gratory caribou are sonetinmes called

14 forest, tundra, or barren ground, or coastal

15 caribou. | think you'll find perhaps during ny
16 talk today, | use those terns interchangeably as
17 wel |, but they do correspond fairly well with the
18 | abel s that are used in the EIS of barren ground,

19 coastal for the mgratory ecotype, and resident

20 for the sedentary ecotype.

21 Sol'dlike to begin then with the

22 mgratory ecotype. And I'd like to begin with a
23 popul ation I know fairly well because | studied it
24  for several years. This is the George River

25 cari bou herd. And what we have here is one of the
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1 best study populations in the world, | think.

2 This is an estimte of popul ation size of the

3 George River caribou herd going back to 1954. And
4 of course, we see dramatic changes here. The

5 first estimate in 1954 was of just 4,700 animals,
6 probably an underesti mate because those are the

7 first surveys ever. But what we see is dramatic
8 growh up to perhaps three-quarters of a mllion
9 aninmals. So at least a hundred fold increase in
10 just a few decades. And then a decline nore

11 recently down to |l ess than 28,000, so dramatic

12 changes in nunbers. And we think this is not

13 atypical for mgratory caribou to show t hese

14  changes i n abundance.

15 And wi th those changes in abundance,
16 per haps not surprisingly, we often see changes in
17 occupancy or range expansion. This is a graph

18 that | adapted fromsone of the work from Tom

19 Bergerud, showing the distribution of George River
20 caribou during that period of increase that we

21 saw. What we think is typical for mgratory

22 caribou is they occupy what's called a core range.
23 Regar dl ess of the popul ation size, they wll

24 al ways be found there. And in fact, when their

25 popul ations are small, they will habit perhaps
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1 just the core range.

2 What you see here are a nunber of

3 years that are noted, where for the first tine

4 perhaps in generations people that were noticing
5 cari bou agai n.

6 So as the CGeorge River caribou herd

7 grew during the 1960s, '70s, '80s, and even into
8 the '90s, caribou range expanded across the entire
9 breadt h of that peninsula, sone 700,000 square

10 kil ometres. And so not surprisingly, abundance
11 and distribution are |inked when it cones

12 especially to mgratory cari bou.

13 And i ndeed we can put these two

14 together. This is sone very innovative work by
15 Cl aud Morneau and Serge Payette at Laval

16 Uni versity using evidence fromtress, what we call
17 dendrochronol ogi cal evidence. So they were quite
18 cl ever.

19 One of the things that happens when

20 caribou mgrate and nove around is that they often

21 | eave a telltale sign of their presence, tranpling
22 scars, as we call it. So exposed roots of black
23 spruce or tamarack, for exanple, will be damaged.

24 And of course there's a date associated with that.

25 So if you look at the left-hand side of this
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graph, that cross-section there, we notice

trampling scars that's | think noted as nunber

one, that's from1904. And there's another one,
nunber four | think it is, yes, it is, from1973.
And so fromthat then, what these authors did was
to do a survey across Quebec, Labrador and devel op
an i ndex of abundance that takes us back even
before our first surveys in the 1950s.

So if you take a | ook at this graph,
there's the years, and you can think of the lines
t here as measure of abundance of caribou. What we
notice, yes, since the 1950s, there is growth, so
t hat corroborates our survey evidence that we had,
that | showed you earlier. Wat it also shows,
however, and indicates is that there is sone
evi dence that caribou were al so abundant at the
end of the 19th century. And so we suspect that
cari bou nunbers rise and fall over the course of
decades, perhaps centuries. There's sone interest
in whether these are cycles, but changes in
abundance are very conmmon for mgratory cari bou.

O course, we're interested in why.

Anot her netric that we have conmes from
the caribou thenselves. This is sonme work by

Serge Couturier |ooking at index of body size of
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caribou, length of the nmandible, length of the jaw

of adult fermale caribou fromthe md 1950s to nore
recently. And there's a decline there from 290
down to 270 mIlinmeters. That doesn't sound |ike
much, but that's a 7 percent decline over a couple
of decades. And if we put these two graphs
together, it gives us sonme reasonabl e evi dence
about why these caribou quit growing and why their
nunbers have decl i ned.

W see the period of growh there from
the 1970s to 1990s corresponds very neatly with
t he period of decline and body size. So the
i nference there, although there's sone
uncertainty, is that mgratory caribou are likely
limted by food, and sumrer food in particular.
In other words, by going to the traditional
cal ving grounds year after year after year, they
escape the effects of predation, but eventually
tranmpl e and overgraze their food.

I"d |li ke to change now and focus on
t he sedentary ecotype, also known as the boreal
popul ation in Canada. And | think we can say
quite bluntly that woodl and cari bou, sedentary
caribou are in trouble. If we take a | ook at

| ocal caribou popul ati ons, woodl and cari bou
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1 popul ati ons across the country, nearly half of

2 them are declining. And the boreal populationis
3 considered a threatened species federally and,

4 believe, provincially as well.

5 The reason for this is widely

6 acknow edged to be habitat |oss. And essentially
7 t he consensus anobngst caribou biologists is that
8 when we disturb forests, say through forest

9 harvesting or roads, we set into notion a slow,
10 what | mght call a slow tunbling of dom nos. So
11 young forest, for exanple, are nore conducive to
12 ot her deer species |like noose and white-tail ed

13 deer. As a result of that, we get increases in
14 predators |like wolves, and then increases in the
15 predati on of woodl and cari bou.

16 And this can cause the decline and

17 soneti nes even the dem se of |ocal caribou

18 popul ati ons.

19 Anot her mi | estone in our understandi ng
20 of this cones fromsone work that was spear headed
21 by Environment Canada. And the key here is that
22 they were able to |link habitat condition to

23 popul ation condition. This graph depicts that

24 quite well | believe. This is some work that was

25 assenbl ed from 24 different woodl and cari bou
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popul ati ons across the country.

And on the horizontal axis, we note
total disturbance. This is the proportion of the
range that is disturbed by humans, so things |like
power |ines, roads, cut box, for exanple, as well
as fire.

And then on the vertical axis, you see
sonething called nean recruit. Recruitnent is
very inportant to caribou populations. It's the
addition of young animals to the adult popul ation,
so it's very closely related to popul ati on grow h.
Obvi ously, what we see here is a negative
relationship. 1In other words, the nore that a
range is disturbed, the | ower the recruitnent.

We al so know that for caribou
popul ations to be stable, they need to have on
order of about 25 or so cal ves per hundred
females. That's howit's expressed in this graph,
whi ch gives us at least a rule of thunb that about
a third, perhaps 35 percent of a range could be
di sturbed and still meet conservation objectives.

| ndeed, | think Environnment Canada
generalized this relationship to consider the
rel ati onship between risk to caribou and habitat

loss. And so this is also fromthe report.




Volume 14 Keeyask Hearing November 13, 2013

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

Page 3099
Agai n, we have percent of total disturbance on the

hori zontal axis there fromzero to a hundred. And
then on the vertical axis, the risk to caribou,
whet her the range is self-sustaining or not. And
it can be everything fromvery lowto very high
And so there's a relationship between the degree
of habitat loss and the risk of a caribou

popul ati on di sappeari ng.

Anot her crucial point in this approach
is that we need to sumup all fornms of
di sturbance, both natural and human caused. They
need to be considered in aggregate.

MR. WLLIAMS: Before you |leave this
page, you noted that had we need to sumup al
forms of disturbance. Leaving aside mannmade or
human made, or person nade disturbance, in terns
of natural disturbance, what are the biggest
factors?

DR. SCHAEFER: The bi ggest factor, of
course, is fire. W know the boreal forest is a
fire prone ecosystem And we also know, as |
showed you sone of our work on the east side of
Lake Wnnipeg, that fire causes short-term habitat
| oss, short termin the sense of half a century.

So putting those two together is the nmeans by
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1 which we can assess the quality of caribou
2 habi t at .
3 MR. WLLIAMS: Thank you.
4 DR SCHAEFER: And so conservation

5 biology then is really focused on the recognition
6 and understanding of what we call limting

7 factors, factors that determ ne or govern

8 popul ation growh. And therefore, | think, based
9 on our understanding of these two ecotypes, if

10 there are going to be detrinental effects of the
11 project, they would |ikely exacerbate those

12 factors.

13 And so with respect to mgratory

14 caribou, for exanple, | believe there is good

15 reason to be vigilant with respect to hei ghtened
16 nortality fromthe project, either from drowning,
17 or over harvesting, or fromvehicle collisions.
18 Nonet hel ess, | think if we accept that summer

19 food, if we accept that sumrer food is the key

20 l[imting factor, | would anticipate that the

21 popul ation | evel effects of the project will be
22 small and can |ikely be mtigated.

23 On the other hand, with respect to

24  summer resident caribou, | believe there are sone

25 uncertainties that have inportant inplications for
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1 evaluating the project. And so in that regard, |

2 have three questions I'd like to pose, and | wll
3 try to answer as wel | .

4 So ny three questions are, do borea

5 caribou indeed reside in the project area? 1Is

6 caribou habitat under-utilized? And third, what

7 are the future prospects for caribou?

8 So let's consider the first question.
9 Here's a map fromthe provincial recovery strategy
10  which suggests a straight line northern [imt to
11 the sedentary ecotype in this province. | think
12 this sinply, at least for ne, highlights our gap
13 in know edge. Rarely do we see this kind of

14 straight Iine boundary and ecol ogi cal systens. So
15 what I1'd like to do here is provide you with

16 several lines of evidence that, in ny view,

17 suggest that indeed boreal caribou are likely to
18 i nhabit the project area.

19 And the first three are fromthe EI' S
20 itself. And so as described in the EIS, we have
21 resident caribou that exhibit a dispersed cal ving
22 di stribution, harem breeding, and a | ow popul ati on
23 density. Those are sone of the defining features
24 of the sedentary ecotype.

25 Second, the province does recogni ze a
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1 hi storically resident popul ation, the Nel son Hayes

2 herd. And this is very simlar to our experience
3 i n Labrador where, yes, the two ecotypes used to

4 intermngle and overlap. And this kind of overlap
5 with mgratory caribou nmay cloud our ability to

6 recogni ze the resident popul ation, but the

7 hi storic observations are indeed consistent with a
8 sedentary cari bou population in the area.

9 Third, |ocal know edge, as

10 understand fromthe EI'S, also recognizes a |oca

11 type of caribou. And this is very simlar to ny
12 experience in Labrador where the Innu there,

13 per haps not surprisingly, also identified and

14 recogni zed two types of cari bou.

15 There's sone additional evidence |I'd
16 like to bring to bear as well. And the first is
17 t he hypot hesi zed northern limts of this ecotype.
18 W call them woodl and caribou. But really our

19 understanding is it's not forests that limt their
20 northern distribution. And the work that Tom

21 Bergerud has done | think is quite conpelling. He
22 suggests that the northern |imt of this ecotype
23 is set by the ability or availability of open

24  water at springtine. And why is that? It's

25 t hought to be inportant escape habitat for
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1 cari bou, female caribou with their cal ves.

2 If you take a look at a map fromhis

3 book, if you take a | ook at Quebec Labrador there,
4 the red line represents what we think is the

5 northern limt of the distribution of sedentary

6 caribou. And the coincidence there is with that

7 of open water by June 15th. 1In other words, there
8 is open water avail able on | arge | akes, which

9 makes i sl ands then refuges from predati on and,

10 therefore, this sedentary ecotype is able to exist
11 under those conditions.

12 And if we extend that |ine westward,
13 again, this puts the project area within the

14 northern limts of the boreal ecotype.

15 And i ndeed, based on the avail able

16 informati on we have fromthe project area, the

17 timng of open water in spring places the project
18 area within sedentary caribou range. In virtually
19 every year, there was open water avail abl e by

20 calving tinme in spring.

21 And i ndeed, here's a map from Janet

22 Ednonds from a coupl e of decades ago. She pl aced
23 the project area virtually coincident with the

24 northern range limts of forest dwelling sedentary

25 cari bou.
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We have sone additional and recent

evi dence fromthe nei ghboring Province of Ontario
as well. This is some work that was spearheaded
by the Mnistry of Natural Resources. This is
based on the radio collaring and tracking of 131
adult female caribou in that province. And what
you have here is a map of the distribution of
calving for those ani mals between 2009 and 2011
This was sonme work done by mny graduate student,
Caitlin Wlson, at Trent University.

If you look at that map and | ook at
t hose dots, | think two things are prom nent. One
is what we call disjunction. |In other words,
there is a geographic gap between the
distribution. W see animals near the coast of
Hudson Bay which woul d be m gratory caribou, and
t hen ani mal s di spersed across the boreal forest,
whi ch we woul d consider to be sedentary cari bou.

The other thing I think we can gl ean
fromthis map is that those sedentary aninmals
range about as far north as the southern edge of
t he Hudson Bay | owl and, the gray area there.
Again, if we extrapolate that relationship
westward, that would al so place the project area

wi thin sedentary caribou range.
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1 Finally, we can also distinguish the

2 ecotypes to sone extent based on their shape and

3 their size. | took this again from Tom Bergerud's
4 book. If you take a |look at the antlers, for
5 exanple, you'll see a difference between typica

6 m gratory caribou antlers for males and typi cal

7 sedentary caribou antlers. |In general, sedentary
8 caribou antlers have a slightly different shape to
9 them As you can see, they have nore points or

10 nore tines, as they are call ed.

11 On the other hand, mgratory cari bou
12 antlers tend to have fewer points, they have a

13 hi gher arc, a higher top as well.

14 If you take a | ook at the graph bel ow,
15 this is the basis on which we can distinguish both
16 mal es and ferales, which is of interest, but also
17 the two ecotypes. And so if you just take a | ook
18 at males in particular, those at the top end

19 portion of that graph, we see that sedentary

20 caribou are generally bigger in body length. So
21 they are nore out, the right hand portion of the
22 graph. And on the other hand, mgratory cari bou
23 tend to have relatively larger antlers for their
24  size, they tend to be further or higher on that

25 gr aph.
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1 MR. WLLIAMS: Dr. Schaefer, just so

2 understand, how do | tell that it's a male
3 sedentary caribou? 1Is it the triangles towards

4 the right?

5 DR. SCHAEFER  Yes, that's right. So
6 sedentary caribou are the triangles. |If you |ook
7 only at males, and | think they are circles, |I'm

8 trying to see fromthis distance. The open

9 synbol s represent mgratory animals. So there's
10 sone ability to distinguish the two based on those
11 measur enent s.

12 And so we have sone photos fromrenote
13 caneras of resident caribou in the area. And so |
14 took this photo that was provided to ne, and we

15 don't know the body size, that's not possible to
16 know. We don't have any scale for this photo.

17 But | did neasure the relative size of the antlers
18 to the body size. And so if you do that, you

19 nmeasure those two, | canme up with a ratio of .44,
20 which is not unequivocal, but is again within the
21 range of what we woul d expect for a sedentary

22  caribou mal e.

23 And so on bal ance, using these

24 different lines of evidence, | conclude it's nore

25 likely than not that boreal woodl and cari bou
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1 i nhabit the project area.

2 | think for us as scientists, the nost
3 conpel l'i ng evidence woul d be a di spersed cal ving

4 distribution of radio collared females in the

5 springtine, and those data do not exist.

6 I"mgoing to say this, and try to get
7 this across clearly, but I think we could say that
8 the absence of evidence fromthe EI'S should not be
9 consi dered evi dence of absence, if | can say that.
10 The second question | wanted to pose
11 and try to answer is the idea of whether or not

12 habitat is under-utilized. And we see this

13 repeatedly in the EIS, that habitat is not

14 |imting to sunmer cows and cal ves, that it

15 appears under-utilized, and that if animals are

16 displaced, they'll find suitable habitat

17 el sewhere.

18 | think these kind of conclusions stem
19 fromtheir definition of habitat, which in the EI S
20 is considered the place where an organismlives.
21 And that's a fairly restrictive definition of what
22 we would consider habitat. | think nost

23 popul ati on ecol ogi sts woul d agree with Caughl ey

24 and @Qunn's definition, a broader definition which

25 suggests that habitat should be considered the
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1 resources and the conditions that govern the

2 presence, survival and reproduction of a

3 popul ation. So a nuch broader definition of

4 habitat, one that's very close, in fact, to what
5 we would consider a limting factor, things that
6 govern popul ati on grow h.

7 I f we accept that definition, and

8 t hi nk nost popul ati on ecol ogi sts do, then we cone
9 to the conclusion that for sedentary cari bou,

10 space is habitat. |It's pivotal to calf surviva
11 and predat or avoi dance.

12 Let nme give you an exanple. W know
13 very well that caribou inhabit islands during the
14 summer, often go there singly. [If we accept that
15 broader definition then, then water is caribou

16 habitat. They may rarely be in it, but it's

17 absolutely crucial as escape habitat. So if we
18 accept this broader definition, which I think

19 conveys what habitat is for forest dwelling

20 cari bou, then space becones habitat per se.

21 Here's sone good evi dence about that,
22 again from Tom Bergerud, that shows us how

23 i nportant space is for population gromh. This is
24 kind of a conplex graph, but what we see on the

25 horizontal axis is caribou density. So we have




Volume 14 Keeyask Hearing November 13, 2013

Page 3109
1 everything fromvery | ow density, |ess than .01

2 ani mal s per square kilonetre, so one ani mal per

3 100 square kilonetres, that's very |ow density, up
4 to .16. And the different synbols you see there

5 are fromnine different sedentary cari bou

6 popul ati ons.

7 On the vertical axis, you see

8 recruitment again. This is expressed a little

9 differently this tinme, but it's virtually the sane
10 nmeasure. In this case, it's expressed as the

11 percentage of calves to the total herd. So higher
12 percent age of cal ves, higher recruitnent. Cearly
13 there's a negative relationship between those two.
14 I n other words, when caribou popul ations are

15 dense, recruitment declines. And we know

16 recruitnment is very closely related with

17 popul ati on grow h.

18 The second thing we can glean from

19 this graph is based on our know edge about what is
20 necessary for caribou recruitnment for a stable
21 popul ation. And that's well-regarded by cari bou
22 bi ol ogi sts to be 15 percent cal ves. About
23 15 percent calves will have a growi ng popul ati on,
24 bel ow 15 percent cal ves, a declining population.

25 And so if we ook at the intersection of those
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1 two, in other words we can convert 15 percent

2 calves to a density of .06 animls per square

3 kil onetre.

4 Bergerud considered this a stabilizing
5 density. In other words, if popul ations exceed

6 .06 animals per square kilometre, population wll
7 decline. |If they fall below .06 aninals per

8 square kil onetre, the popul ations increase.

9 The inplication here is that if we

10 confine caribou to higher densities, recruitmnent
11 is likely to decline, populations are likely to
12 decline. The reason for this is likely again the
13 i nportance of space, is that if caribou

14  popul ations are dense, it's easier for predators
15 to be able to find their calves and the calf

16 survival declines. Scarcity is part and parcel of
17 t hei r bi ol ogy.

18 Final question I'd like to pose are
19 what are the future prospects for caribou in the
20 area?

21 MR WLLIAVS: Dr. Schaefer, on this
22 poi nt, you are focusing again on the sedentary

23 ecot ype?

24 DR. SCHAEFER: That's right.

25 MR. WLLIAMS: Thank you.




Volume 14 Keeyask Hearing November 13, 2013

Page 3111
1 DR. SCHAEFER: | ndeed it's

2 acknow edged in the EIS that we are working
3 already in a greatly altered regi on, and noreover,

4 here's a quote fromthe docunent:

5 "...that a single large and/or severe
6 fire could substantially alter habitat
7 conposition over the long term which
8 could alter many of the terrestria

9 envi ronment predictions.”

10 | agree with that.

11 On the other hand, what | would al so

12 suggest is that we not only need to nonitor fire
13 occurrence, but nodel it as well. Fires are bound
14 to occur. \What we need to understand is what the
15 probabilities are and the consequences are for

16 forest dwelling caribou as a result of fires.

17 Just underscore that indeed this is a
18 fire prone ecosystem W know that, as said in
19 the EIS, as is noted in the EIS, that just six

20 years account for about two-thirds of the area

21 burned. And so here is another way of saying that
22 it's in a graph, as scientists like to use, so |
23 produced this graph

24 Let nme deci pher this one for you as

25 well. |If we take each of the years and rank them
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1 fromsnmallest to largest in terms of the area

2 burned, this is sone years there are very few

3 fires, no fires for exanple.

4 On the other hand, at the right-hand
5 portion of the graph, some years |like 1989 we had
6 substantial areas burned.

7 | f each year contributed equally, in
8 ot her words there was an equal I|ikelihood of fire
9 each year, that graph would follow that dotted

10 blue line. And clearly it doesn't. And so it

11 si nply underscores that we're working in a fire
12 prone ecosystem where sone years contribute much
13 nore to the fire driven dynam cs that we see.

14 And just underscore that the

15 consequences for sedentary caribou would al so be
16 imense. |It's acknowl edged in the EI'S that

17 roughly 34 percent of the range is currently

18 disturbed. And so based on Environnment Canada

19 assessnment, this puts us in the low, but very

20 close to the noderate risk category.

21 And so to get a better handle on these
22 probabilities, | produced a nodel of future fire
23 hazard, a sinple stochastic, as it's called, or
24  probabilistic nodel. And what | did was to base

25 that on recent fire history. So the nodel was
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1 based on fire history from 1979 to 2008, so based

2 on a randomdraw. And then each year | allowed
3 forest stands to mature as well by one year. So
4 year zero was based then on the npbst recent

5 hi story that we have, 2009, and it began with a
6 total range disturbance of 33.9 percent, which is
7 what is reported in the EIS.

8 And so | glinpsed 40 years into the
9 future. And because this is a probabilistic

10 nodel, | ran a thousand different replicas to get
11 a handl e on those probabilities.

12 Let nme show you the results in

13 graphical form Here they are here. Again, |et
14 me deci pher this for you. Essentially on the

15 vertical axis, we are looking into the future. So
16 we're beginning on the | eft-hand side and noving
17 toward the right, 40 years into the future. And
18 on the vertical axis, | have denoted here the

19 different levels of risk for caribou froml ow,

20 very low, at the bottomend of that axis to very
21 high at the top. And so we begin at year zero at
22 the blue dot, this is the present, and nove

23 forward 40 years.

24 First thing to note on that graph is

25 that the spread i ncreases over tinme, which nakes
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1 sense. As we nove forward into the future,

2 uncertainty becones nore and nore prom nent. And
3 indeed the Iimts of those shaded areas represent
4 98 percent of all the outcones. So it's a neasure
5 of the degree of increasing uncertainty as we nove
6 forward

7 But we can al so express those

8 uncertainties as percentiles. And you see that on
9 the right-hand portion of the graph. You can

10 think of those percentiles as the probability or
11 I'ikelihood that the range will experience that

12 much di sturbance or nore. And so, for exanple,

13 after 40 years, the nodel suggests there's a

14 75 percent chance of ending up in the noderate to
15 hi gh category. W can even | ook nore closely that
16 there's about a 40 percent chance that we wll end
17 up in the high risk category. And then by

18 deduction, a 27 percent chance of ending up in the
19 | ow risk category.

20 | want to enphasize that these figures
21 shoul dn't be taken literally. But | do think they
22 underscore that the project may occur in a nuch

23 nore di sturbed | andscape than at present. And

24 therefore, the risk to caribou may, in a couple of

25 decades may be in the noderate or even high
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categories sinply based on fire hazard.

And so I'd like to sumup ny
conclusions with a couple of points. The first is
that, in ny view, the project is being assessed in
the face of two major uncertainties. One is the
ecotypi ¢ designation of sumrer resident caribou.
Are they nenbers of the sedentary ecotype?

t hi nk al t hough the evidence at hand suggests nore
likely than not that boreal caribou occupy the
project area, | also think that sonme confirmatory
observations are needed. And for scientists, we
woul d use radio telemetry tracking. This could
provi de a very useful set of observations, confirm
whet her or not we had boreal caribou in the
project area, and it would also help to resolve
the second major uncertainty, which is the extent
of the popul ation range of those resident aninals.
I ndeed, it's difficult to assess or evaluate the
condition of a popul ation range w thout know ng

t hat extent.

And finally, I would also say that the
project is planned to occur on a highly altered
| andscape. And the Keeyask project will, in all
I'i kel i hood, exacerbate those habitat conditions to

which forest fires inpart additional uncertainty
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1 and additional risk. O course, what risk is

2 acceptable is a societal decision, but | would

3 al so underscore that it's our experience that

4  pieceneal approaches, if I mght call themthat,

5 to forest nanagenent have represented a failure to

6 conserve caribou in the past.

7 | thank you for your attention.

8 MR. WLLIAMS: Dr. Schaefer is ready
9 for cross-exam nation. | don't know what's an

10 appropriate tine for a break. 1'll leave that to

11 t he panel.
12 THE CHAI RMAN:  Right now. So we'll

13 take a break until 3:15.

14 (Proceedings recessed at 3:00 p.m and
15 reconvened at 3:15 p.m)
16 THE CHAI RVAN: W'l | reconvene. |'m

17 going to put a little pressure on all of you this
18 afternoon. Quitting tine will be determ ned by

19 the participants. | propose that unless this goes
20 unduly long, | propose that we'll conclude the

21 cross-exam nation today. So if you go on too

22 | ong, sone of your colleagues will be giving you
23 the evil eye.

24 M. WIlians?

25 MR WLLIAMS: Can | just consult with
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1 ny witness for one second about a flight, sir?
2 THE CHAI RVMAN:  Ch, certainly.
3 MR WLLIAVMS: M. Craft, of course,
4 is nore on top of this than | am 5:00 o'clock is

5 his flight.

6 THE CHAIRMAN:  His flight is at 5:007?
7 MR WLLIAVMS: He has to | eave at

8 5:00.

9 THE CHAIRMAN: He has to | eave here at
10  5:007

11 MR. WLLIAMS: Qoviously, M. Chair

12 if there's questions, we can change the flight.

13 THE CHAI RVAN: Let's hope we're out of

14 here by 5:00, | don't want to be here that | ong.
15 | mght start throwing evil eyes too if it goes

16 that |ong.

17 MR. BEDFORD: Good afternoon,

18 Dr. Schaefer. | remenber you fromthe Wiskwati m

19 heari ng.

20 DR. SCHAEFER: Yes, good afternoon.
21 MR. BEDFORD: | understand fromthe
22 i ntroduction that you made that your early work

23 wi th boreal woodl and cari bou was in the Province
24 of Mani t oba?

25 DR. SCHAEFER  That's right.
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1 MR. BEDFORD: And so | safely concl ude

2 that you are aware that to this day, neither

3 Mani t oba Conservati on and Wat er Stewardship, nor
4  Environnent Canada, have identified boreal

5 woodl and caribou in the vicinity of the site of
6 t he Keeyask project?

7 DR SCHAEFER: That's correct.

8 showed you the map of northern distribution as
9 depicted in the recovery strategy.

10 MR. BEDFORD: And having read your
11 paper, | amrem nded that on page 4 you tell a

12 reader, and | quote:

13 "Wbodl and cari bou may be one of the
14 nost sensitive mammal species to human
15 di sturbance. "

16 And on the sane thene you tell a reader on page 6:
17 "Cari bou have a negative response to
18 hurman di st ur bance. "

19 And you obviously illustrated that in the slide

20 presentati on.

21 DR SCHAEFER: That's correct.

22 MR. BEDFORD: Now, before you arrived
23 t oday, we have heard nuch evidence in this hearing
24 that the footprint of the Keeyask project has been

25 heavi |l y di sturbed by human devel opnent over the
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1 past 30 to 40 years. You are aware of that of

2 course?

3 DR SCHAEFER  Yes, | am

4 MR. BEDFORD: So help ne out. G ven
5 the aversion of boreal woodl and caribou to human
6 disturbance, and given that they haven't been

7 identified in this area by Manitoba Conservation
8 and Water Stewardship, nor Environnment Canada, why
9 would boreal woodl and caribou nove into an area so
10 heavi |y di sturbed by human devel opnent ?

11 DR. SCHAEFER: Two things. As | said
12 earlier, hopefully I was clear on that, is that
13 the absence of evidence which would constitute

14 good radio telenetry information, for exanple,

15 doesn't constitute the evidence of absence. In
16 ot her words, just because we don't have evi dence
17 t hat woodl and cari bou are there doesn't mean they
18 are not there. |In fact, | showed you there are
19 several lines of evidence that suggest, to ne at
20 | east, that nore likely than not they should, do
21 i nhabit the project area.

22 The other question | believe was with
23 respect to the degree of disturbance. W should
24  expect, | think in nost cases, that there will be

25 sone avoi dance of industrial disturbances. That's
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been shown again and again in many instances.

VMR. BEDFORD: Wbuld not an equally
valid answer to the question | just posed to you
be that the regional, as opposed to the footprint,
the regional terrestrial ecosystemin this area is
not highly disturbed, and 99 percent of that
regional terrestrial ecosystemlies outside the
footprint area.

DR. SCHAEFER: | think I mght be able
to answer your question by |ooking at what unit we
shoul d be managi ng cari bou, |ike boreal woodl and
caribou. And that's at the | ocal population
range. That's the basis of the Environnment Canada
approach, for exanple. And so key to that is to
under stand what the extent of that | ocal
popul ation range is. In nost instances, not all,
but nost instances it's determ ned by the extent
of radio collared fenmal es over the course of a
year or two. This is the approach the Ontario
governnent is taking, for exanple. And w thout
knowi ng that extent, it's then to sonme extent
uncertain as to how we shoul d be nmeasuring
di sturbance, or over what scale we should be
measuring di sturbance. But it's absolutely

cruci al we manage at the |ocal population range.
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1 One woul d expect in this area that

2 that would be on the order of 10 to 15 to 20, 000
3 square kilometres. That would be about the right
4 order of magnitude. But the limts of that, the
5 boundaries of that would need to be determ ned

6 enpirically, that is with evidence.

7 MR. BEDFORD: Now, because | saw no

8 mention of it in your paper, and | heard you nake
9 a statenment during your presentation about radio
10 collaring and the absence of it here, | have to
11 conclude that you're not personally aware of the
12 radio collaring that has been done of caribou in
13 t he Keeyask area by Manitoba Conservation and

14 Water Stewardship?

15 DR. SCHAEFER  Yes. | guess | ooking
16 at the EIS, | didn't see the kind of conpelling
17 evi dence that would tell ne that indeed we do or
18 do not have boreal caribou in the area.

19 understand there's been some work by Manitoba

20 Conservation on radio collaring of a caribou in
21 the province. | amunaware of any in the Keeyask
22 area per se.

23 MR BEDFORD: Well, I'mtold that two
24  key conclusions drawn fromthe radio collaring of

25 animals in the Keeyask area, these caribou in the
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Keeyask area, are sedentary calving, and the sane

ani mal s novi ng over a range of 41,000 square
kil onetres.

Now, accepting that those are the
concl usi ons drawn by Manitoba Conservation and
Water Stewardship fromthe collaring it did, can
suggest to you that if one discovers that these
animal s are rangi ng over 41,000 square kil onetres,
that that is a fact that tends to suggest that
they are coastal or Pen Island herd caribou, given
t he extent of the range?

DR. SCHAEFER | think the key point
here is that when we're trying to distinguish
m gratory versus sedentary aninmals, the | abel
suggests the extent of novenent is the
di stinguishing feature. But that's not it.
What's crucial is what the femal es do at cal ving
time during the spring. |If they show a dispersed
calving distribution, regardl ess of the extent of
novenents, that would place them in nmy mnd, as
sedentary cari bou.

W had exanples of that in Labrador
where we had sonme aninmals that indeed did
intermngle with the George River caribou herd.

They had i nmense hone ranges. And yet they
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1 returned, they showed strong site fidelity, they

2 returned to their sane calving site that they had
3 t he year before, even though they were up al ong

4 the Labrador coast well outside the popul ation

5 range. And indeed, in ny experience, we have

6 never seen a switch fromone ecotype to the next.
7 In other words, once an animal, once a fenale

8 shows herself as a nenber of the sedentary

9 ecotype, she seens to remain that for her

10 lifetinme, to our know edge.

11 Simlarly for mgratory cari bou, we
12 have no evidence that they switch to sedentary

13 behavi oural strategy. So it seenms ingrained in an
14 animal to be one or the other. But the key point
15 again is not the extent or the range, that's a

16 very | arge hone range that you suggested, but the
17 key point is whether or not they show t hat

18 di spersed cal ving di stribution.

19 | mght also say that we have sone

20 evidence fromOntario that the size of the hone
21 range tends to i ncrease as one goes northward. So
22 41,000 square kilometres is very large, but |

23 woul d suspect, even though we didn't compute that
24 in Labrador, we probably had sone fenal es of

25 approxi mately the same nmagnitude as well when they
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1 over-wintered with the George River herd.

2 MR. BEDFORD: M recollection from

3 reading the paper is that you tell a reader of the
4 paper that the normal or expected hone range for

5 boreal woodl and cari bou is about 5,300 square

6 kilonetres.

7 DR. SCHAEFER  Yes, that's right. So
8 that would be the normal. As | said, though,

9 there are sone cases where we had sonme hone ranges
10 in excess of that.

11 MR BEDFORD: Sone of our First Nation
12 partners in this project have suggested to us that
13 sonme of the caribou in the area are hybrids. Do
14  you accept that that m ght be an explanation for
15 t hese particular caribou, that they are hybrids,
16 not boreal woodl and caribou, not coastal Pen

17 | sl and caribou, but a caribou that's got

18 characteristics of each?

19 DR. SCHAEFER  That's an interesting
20 observation. As a scientist, usually when we

21 di scuss hybrids, that's a genetic designation. It
22 woul dn't surprise nme there would be sone gene

23 flow, as we call it, between populations. As we
24  know, from popul ation genetics, it takes just a

25 smal | nunber of immigrants into a population to,
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1 how shall | say, to blur the boundaries

2 genetically between different popul ations.

3 On the other hand, as | showed you

4 fromthe graph, the map fromKaitlin Wlson's

5 work, looking at the distribution of the 131

6 caribou across the province, there is a key

7 geographi c separation between those two ecotypes.
8 As | said, we don't see any, at |east in science
9 we don't see any switching fromone behaviour to
10 the other. It's a key distinction.

11 MR. BEDFORD: A short while ago you

12 showed us a picture apparently of one of these

13 caribou in the Keeyask area. Everyone here wl|
14  quickly remenber the inmage. And you showed us

15 sonme graphs conparing antlers and ratios of antler
16 size to body length, as | recall, of the animal in

17 t he phot ograph and a barren ground cari bou.

18 Can you tell nme whether or not Pen
19 I sl and | sl and coastal caribou show any differences
20 in antler norphol ogy between coastal and boreal

21  woodl and?

22 DR. SCHAEFER If | understand your
23 guestion correctly, it's that given the

24  designation of coastal caribou, which | would

25 interpret as a migratory ecotype, can we
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1 di stingui sh those? As you can see fromthe graph

2 there's sone overlap. And indeed, the one animal
3 fromwhich we were able to glean that information
4 falls to sone extent in the mdst of either. So

5 it's not unequivocal, as | said during ny

6 presentation, but it's certainly within the

7 distribution that we woul d expect for a sedentary

8 ecot ype.
9 MR. BEDFORD: Sone of the evidence
10 given, | think it was a week ago, is that the

11 current density of the nbose population in this
12 area is six aninmals per one hundred square

13 kilometres, .06. | recall fromreading your

14  paper, you do an estimate that there will be a

15 rate of increase of 2.9 percent per year of the
16 noose popul ation. And then you note, having

17 presunmably done the cal culation, that in about 25
18 years, that npose population wll double. Do you
19 recall that part of your paper?

20 DR. SCHAEFER: Yes, | do.

21 MR. BEDFORD: And in rather sinplistic
22 reasoni ng, ny understandi ng of the significance of
23 an increase in noose is that that will naturally
24 lead to an increase in predators, particularly

25 wolves. And presumably if the wol ves eat a nunber
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1 of the noose, they will also then turn their

2 attention to the caribou. Have | got that, in a

3 very sinplistic way, correct?

4 DR. SCHAEFER. That's the, | would

5 say, al nost consensus anongst caribou bi ol ogi sts,

6 that the alternate prey, as we call them noose in

7 particul ar can, through predation, lead to the

8 decline of woodl and cari bou, yes.

9 MR. BEDFORD: Now, | saw no reference
10 in the paper, and this wasn't a main feature of
11 the presentation, but | did not see it there
12 either, any reference to the noose sustainability
13 plan. So, in fairness to you, |I'm concluding you

14 per haps have not seen that plan?

15 DR. SCHAEFER: No, | have not.
16 MR. BEDFORD: The npose sustainability
17 plan, 1'Il tell you, has been developed largely in

18 conjunction with our First Nation Partners. The
19 objective of that plan is to achieve a stable

20 noose popul ation in the area. And w thout wanting
21 to be too brutal about it, | understand a key

22 elenment to the plan will be that the noose will be
23 culled fromyear to year. So on the one hand,

24 it's a happy thing that they are to stay where

25 their population will otherw se increase. But
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1 because of the concerns | have outlined and you

2 have acknow edged, the objective will be not to

3 al l ow that population to increase at the rate of
4 2.9 percent a year. Presumably you woul d endorse
5 that sort of plan, that sort of thinking?

6 DR. SCHAEFER: Yes, | woul d.

7 MR. BEDFORD: Now, at page 11 of your
8 paper and, of course, towards the end of your

9 presentation, you have described for us an al beit
10 si npl e nodel that you have devel oped to determ ne
11 future fire occurrences in this area. |In the

12 appendi x to your paper, and if you have it there
13 you may wish to look at it, page 24, you tell a
14 reader that you set an upper |imt to the

15 percentage of a burned area. | believe it's

16 17 percent. And you chose that because you found
17 information in our materials, | know, that

18 suggested that that was the worst year in the

19 regi onal study area for fire.

20 My understanding is that you inputted
21 this nunber into your nodel and then you asked the
22 conputer to run, as you said, 1,000 different

23 scenarios. So one of the inportant inputs was the
24 17 percent cal cul ati on?

25 DR SCHAEFER  Yes, 17 percent was
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1 part of that, but the nodel was based on recent

2 fire history. 1In other words, it was a random

3 draw fromthe |ast 30 years of fire history that

4 we had. Under the prem se, | guess, that the

5 best, or at |east the best approximtion we have
6 of the future is the recent past.

7 MR. BEDFORD: And once again, the

8 pur pose of the nunber was you were seeking the

9 annual area burned, and what was the worst year

10 that we have records for show ng annual area

11 burned. Have | got that correct?

12 DR SCHAEFER: Yes. Just to note that
13 17 percent, that was the upper limt. So | didn't
14 allow for anything nore extreme than what we have
15 experienced. | believe that was 1989, when we had

16 a large nunber of fires in the project area.

17 So, in that regard, | think the nodel
18 was sonmewhat conservative. It doesn't nean that
19 we can't have a fire larger than 17 percent. It's
20 sinply that | Iimted that to what we have

21 experienced since 1979.

22 MR. BEDFORD: Ckay. | have asked that
23 the particular table fromour naterials be

24 illustrated on the screen, and 1'd like to wal k

25 you through sonmething that | have observed about
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1 the table and the nunber that you have used. This

2 is not a good representation unless we can get the
3 whole table on the screen. That's better.

4 Could we do a little better than that?
5 Dr. Schaefer, before we revisit the

6 table, could you tell nme how the nunbers would

7 change if the anmount you used for annual area

8 burned was | ess than what you used?

9 DR. SCHAEFER:  How my nodel out put

10 woul d change?

11 MR. BEDFORD:  Yes.

12 DR. SCHAEFER If one woul d expect
13 | ess di sturbance.

14 MR. BEDFORD: Thank you. Now, if

15 you'd | ook at the table, you could either use the
16 copy that Ms. Pachal has circulated, or if your
17 eyesight is alittle better than mne, we can | ook
18 at the screen. But on the left-hand side, you see
19 burn year, and you chose 1989, of course, correct?
20 DR. SCHAEFER I'msorry, | m ssed

21 your questi on.

22 MR. BEDFORD: |If we | ook at the
23 | eft-hand side colum with the years, do you see
24 t hat ?

25 DR. SCHAEFER:  Yes, that's right,
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1 1989, correspondence was 17 percent.
2 MR. BEDFORD: And of course, what the
3 table is illustrating for us is historical data

4 show ng burns over a 30-year period from 1979 to

5 2008, of course?

6 DR. SCHAEFER: That's correct.

7 MR. BEDFORD: So you chose 1989 as the

8 year that was of interest to you for your nodel ?

9 DR. SCHAEFER: No, that's incorrect.
10 | used the full distribution that you see there.
11 In other words, we don't know what the percentage

12 burn next year wll be. So the nodel chooses one
13 of those years randomy. And because there's

14 uncertainty about that, we run the nodel a

15 t housand tinmes to get a sense of the probabilities
16 that result.

17 MR. BEDFORD: But the 17 percent, |

18 see 17.3 percent associated with the year 1989.

19 So when you wote on page 24 in the appendi x that
20 you set an upper limt to the percentage burned at
21 17 percent, equivalent to the |argest burn year,
22 1989, you didn't make up the 17 percent, you drew
23 it fromthis table?

24 DR. SCHAEFER: That's correct. In

25 ot her words, the nodel is perhaps | would say
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1 somewhat conservative, because it's possible in

2 future to have sonet hing worse than 1989, but |

3 t hought that would be a reasonable upper limt.

4 MR. BEDFORD: Wuld you | ook, please,
5 now at the right-hand colum that says area burned
6 in hectares. And the last nunber in the table,

7 you will see, as | do, as we all do, is

8 1, 045, 059 hectares. Correct?

9 DR SCHAEFER  Yes, that's correct.

10 MR. BEDFORD: Now, that's the total

11 area burned over 30 years, but that's not the

12 total area of the regional study area, is it?

13 DR SCHAEFER  Yes, that's correct.

14 MR. BEDFORD: So in order to find what
15 proportion of the total study area was burned in
16 1989, one would have to take -- and if you go back
17 to the year 1989 and run your finger over to the
18 ri ght-hand colum, you would take

19 180, 755 hectares, and divide that by the total

20 area of the |local study area, would you not?

21 DR. SCHAEFER: Yes, that's correct.
22 MR. BEDFORD: And the percentage that
23 one arrives at, 1'll tell you, is 6.1 percent, not

24 17 percent.

25 DR. SCHAEFER: Yes, that's correct.
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1 So | just do want to underscore, though, that as I

2 said, ny nodel is very sinple, and | don't think

3 that the results should be considered literal

4 But | do believe it's inportant as part of the EI S
5 to have done this nodeling. |In other words, the

6 sinple nodel that | present is sinply a glinpse of
7 the future, but I think there are nmuch better ways
8 of nodeling this, and that should be done as part

9 of the EIS, if we're going to understand what the

10 inplications are for the future.
11 MR. BEDFORD: Except by using 17
12 instead of 6.1 percent, your nodel reflects an

13 area burned of three tines greater than what

14 actually burned historically?

15 DR. SCHAEFER: I n that one year,

16 that's correct.

17 MR. BEDFORD: And accordingly, I'd

18 suggest to you, as | did before, | took everyone
19 t hrough the particul ar table and how you have used
20 a percentage fromit, the results of your

21 nodel i ng, as you have said earlier, ought to be

22 | ess than what you have told us in the

23 presentation and the paper?

24 DR. SCHAEFER  Yes, that's right. And

25 | underscore again that the nodel itself is sinple
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for sure, but I think that kind of approach, that

strategy would be a wi se approach if we're going
to understand what the inplications are for the
future

MR. BEDFORD: Now, if for a nonent we
study history as opposed to the future, and we
| ook again at the table that's in front of us, and
we | ook at the regional study area columm and the
30 years that are set out, one and then anot her
one, ny recollection is that in six of those years
there was no fire at all. And in 24 of the years,
there was sone fires, but the fires varied greatly
in the anmount of hectares burned. That's obvious
fromlooking at the chart. But we have
historically no series of years where severa
years in a row we had severe extensive fires, do
we? But your nodel results in having severa
years probabilistically looking into the future
where you have severe fires. 1In effect, the
hi storic record doesn't coincide with what your
nodel produces?

DR. SCHAEFER: |'mnot sure | would
agree with that prem se. One would have to do
sonething called tinme series analysis, in other

words one would | ook to the extent to whet her one




Volume 14 Keeyask Hearing November 13, 2013

Page 3135
1 could predict this year what woul d happen next

2 year. And fromwhat | see fromthe data, there's
3 sonme tendency for a large fire year to be foll owed
4 by another large fire year.

5 MR. BEDFORD: Could we now put back on
6 the screen page 30 fromyour slide presentation?
7 | don't know whether you control that or if

8 soneone el se does, but if we can do that?

9 The quotation that you told us al

10 readily during the presentation that you agreed
11 with, and clearly is drawn fromnmy client's

12 filing, I'l'l remnd you appears at page 2-131 of
13 volunme 1 of the additional terrestrial materials
14 that were filed.

15 The concern | have with respect to

16 your use of our witing as opposed to yours is

17 that you left out the first part of the sentence,
18 didn't you?

19 DR SCHAEFER | don't recall that,

20 but I would be interested to read that again.

21 MR BEDFORD: Well, I'msure | have
22 intrigued everyone's interest now The first part
23 of the sentence begins, and | quote:

24 "Al t hough the project is not expected

25 to create |arge accidental fires or to
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1 alter fire behaviour,"”

2 and now we can all read the bal ance of the

3 sent ence,

4 "...a single |large and/or severe fire
5 could substantially..."

6 So the concern | have is that you have taken out

7 of context the sentence. The sentence is witten
8 in a part of the report that deals with a concern
9 potentially about the project itself and the

10 peopl e working to construct it causing a fire that
11  would not be caused otherw se naturally. And

12 equal ly inportant, this isn't expected to happen.
13 DR. SCHAEFER: Let ne underscore that
14 the key to the conservation of forest dwelling

15 caribou, as | said earlier, is that it's inportant
16 to sumup all fornms of disturbance, whether they
17 are natural, human caused, or even unintended or
18 unpl anned. And so the point here is that, and |
19 agree with the statenment, despite the fact that

20 the project may not increase the risk of fire, the
21 inportant point to note is that the project may
22 occur in a much nore disturbed | andscape than at
23 present. And we need to understand what the

24 current degree of disturbance is, as well as sum

25 up other forms of disturbance, even those that are
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1 uni nt ended or unpl anned.

2 MR. BEDFORD: You'll have to bear with
3 me for one mnute. Lawyers sonetinmes have too

4 much paper to work with

5 Dr. Schaefer, one of the things that

6 would never see, |looking at the table that we were
7 | ooking at a few m nutes ago, the record of fires
8 over 30 years, that it takes soneone like

9 Dr. Ehnes, or presumably soneone |ike you to see
10 when you look at a table like that, is that this
11 particul ar area has been nore disturbed in the

12 past as a consequence of fire than it is today.

13 Did you detect that when you | ooked at the table?
14 DR. SCHAEFER:  No.

15 MR, BEDFORD: |I'mtold if you study

16 the table, you have to go back to 1995 to find a
17 year where the disturbance fromfire equal s what
18 we see today. But if you didn't see the first

19 observation, you won't have caught the second

20 ei ther.

21 DR. SCHAEFER: | think the inportant
22 point here is that, yes, we expect that the degree
23  of disturbance will fluctuate over time. | think
24 it's good nodeling practice to take that into

25 account. In fact, the Ontario governnment has used
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nodeling |ike that to nake sure that when it cones

to woodl and caribou in that province, they gauge
the variability in the past to use it as a goal
for variability in the future. And so it's no
surprise to ne that, yes, there will be sone
variability through tine with respect to the
degree of disturbance.

MR. BEDFORD: And | guess the
fortunate thing then, that a sinple person |ike ne
woul d conclude, is that if this area has been nore
disturbed in the past by fire, and yet we still
have cari bou there today, although we're not quite
sure particularly what type of caribou they are,
that caribou are hardy enough to endure fires?

DR. SCHAEFER: To sone degree, | agree

with that statenent. It's really the extent and
frequency of those fires that is inportant. |It's
no surprise, | would suspect, | would say that

caribou are well fire adapted. But if the degree
or extent of those fires is too severe, and we add
on the cunul ative di sturbance from human caused
sources, then we can get to a point where cari bou
popul ati ons are no | onger sustai nabl e.

MR. BEDFORD: Wuld you cast your eyes

to the bottom of page 12 of your report and the
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1 top of page 13?

2 And | have before nme the second bull et
3 poi nt summari zi ng your second concern and

4 conclusion. And | quote from your paper:

5 "Al t hough the project contribution may
6 be small, these disturbances in

7 aggregate may propel the caribou

8 popul ation into the noderate or high

9 ri sk categories.”

10 Now, | know | have accurately read

11 that to you.

12 DR. SCHAEFER  Um hum

13 MR BEDFORD: Now, | suggest to you
14 what you neant when you wote that is that if

15 i ndeed this particular |local caribou type that we
16 have been tal king about is boreal woodl and

17 caribou, that they are the ones that you had in
18 m nd. You weren't suggesting to a reader that

19 this project mght propel the Pen Island caribou
20 herd or one of the barren |and caribou herds into
21 a high risk category.

22 DR. SCHAEFER  Yes. Thank you for

23 that clarification.

24 MR. BEDFORD: And thank you. | have

25 no further questions.
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THE CHAI RVMAN:  Thank you, M. Bedford.

First up, Manitoba WIdl ands,
Ms. Whel an Enns?
M5. VWHELAN ENNS: Hello, Dr. Schaefer.
DR SCHAEFER:  Yes, hello.
M5. VWHELAN ENNS: And wel conme back
Coul d you give us a quick overview,
pl ease, of woodl and caribou in Canada and Manitoba
and where, I'mgoing to use the regulatory term
but where under | aw they are protected, and how?
DR. SCHAEFER: Let nme just say that
federally, at |east under the Species at Risk Act,
cari bou are deened threatened, and that's been the
case since 2000, | believe, when they were
desi gnat ed such under the Species at Ri sk Act.
That nmeans that a recovery strategy needs to be
devel oped for them and also there is a
requi renent to identify and protect habitat.
M5. WHELAN ENNS: And how about the
Mani t oba Endangered Species Act?
DR SCHAEFER | amless famliar with
that and so | cannot comment, |'msorry.
M5. WHELAN ENNS: Fair enough.
believe that it's about four years, maybe five

years back since the sub species is listed as
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protected here. Thank you.

DR. SCHAEFER: Yes, | do know t hat
they are listed as threatened, | believe, in this
provi nce.

M5. WHELAN ENNS: Realizing that you
have identified the sumer risks and sumer
caribou -- now you are going to correct ne in
terms of types if | make a m stake, okay -- that
your content was quite specific on that, and this
goes to page 18 in your presentation.

Wul d you give us your opinion about
whet her there's any risk to winter food for the
two types of caribou after a | ake becones a
reservoir, in terns of those changes in habitat
and those changes in the region?

DR. SCHAEFER  Yes, that's a good
guestion. W know that winter food is inportant
to caribou. It may not be limting at the |evel
of the population, but lichens in particular are
seen as a crucial conmponent of the caribou diet.

The only experience | mght draw on is
from Labrador where the smaller reservoir, which
is very large product of the upper Churchil
devel opnment, did flood a | arge proportion of

habitat for the Lac Joesph herd, as we called it,
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1 a sedentary caribou herd in western Labrador.

2 Qovi ously that was no | onger good wi nter habitat,
3 but I think it probably nore inportantly was no
4 | onger good cal ving habitat either, so we think

5 t he popul ation declined as a result of that

6 flooding.
7 M5. WHELAN ENNS: Thank you
8 The EI'S materials for this generation

9 project refer to the creation of islands as part
10 of the process of turning Keeyask Lake into a

11 reservoir. These island are what's left and, of
12 course, other islands are flooded and gone. So
13 would you let us know what the likelihood is then
14 of -- I amon both types here, and feel free to
15 choose and correct nme -- but what the |ikelihood
16 then is of caribou in the reservoir area staying?
17 And al so whet her these created islands are going
18 to, in fact, provide adequate habitat and food

19 sources that they would stay with?

20 DR. SCHAEFER  That's a very good

21 guestion. Again, if | draw on our experience from
22 Labrador, the Lac Joseph herd, the flooding that
23 occurred as a result of the smaller reservoir did
24 not seemto be adequate caribou habitat, likely

25 because that remai ned frozen during the cal ving
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1 season. So we know that open water is absolutely

2 crucial for islands to be suitable as caribou

3 habitat. Wether or not this project will produce
4 nore islands, nore calving habitat, that's a very
5 good question. | think there's sone uncertainty

6 about that. But | would say that there may be --
7 a marginal increase m ght be possible provided

8 that the degree of disturbance in the vicinity is
9 al so not too strong.

10 M5. WHELAN ENNS: Thank you.

11 | want to ask you a couple of climte
12 change questions as an ecol ogist, and feel free to
13 i nprove on how I' m asking them

14 The overarching question has to do

15 with whether there's any studies, scientific work
16 goi ng on, projects you or your students have been
17 involved in, in ternms of effects of climate change
18 in the regions in Canada where we have woodl and

19 cari bou, nore specifically then at the level in

20 Mani t oba where this region and the Nel son River

21 is. |Is there work going on? Has there been any
22  concl usi ons?

23 DR. SCHAEFER  Again, that's a very

24  good question. | think we can draw on a few |lines

25 of evidence there. One is the work that we did
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1 wth D. Bill Pruitt at the University of

2 Manitoba. | think that's fairly well-established
3 now that forest fires, at |least for 40, 50 years

4 result in a loss of caribou habitat. M

5 understanding of the literature, I"'mnot a clinate
6 scientist, is that the climte change we are

7 likely to experience in the com ng decades is

8 likely to cause an increase in the extent or

9 frequency of fires. And so to sonme degree, that

10 is not good news for forest dwelling caribou.
11 M5. WHELAN ENNS: Thank you.
12 Does the conbi nation then of fires due

13 to increased patterns and climate change, and the
14 habitat | oss fromindustrial devel opnent, and

15 again in aregion with a lot of projects init, is
16 there a nultiplier here, if you put the clinmte

17 change in with the habitat loss, is there a

18 noticeable increase in risks or mtigation needed?
19 DR. SCHAEFER: | would say it's not

20 necessarily a nmultiplicate of one but an additive
21 of one. Again, the Environnment Canada nodel

22 think is very clear in that in order to understand
23 habitat | oss, we add up all the forns of

24 di sturbance, whether they are fromseismc |ines

25 or road or danms or whatever. And so as part of
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1 that nodel too is fire. | think they used 40

2 years as the threshold, so anything |l ess than 40

3 years was consi dered di sturbed. [Industrial

4 di sturbance as well, as far as we know, may be

5 permanent |loss. That's a huge area of

6 uncertainty, but to this extent there's no

7 evi dence to di scount that.

8 M5. VWHALEN ENNS: Thank you

9 You used a map fromthe Manitoba

10 Gover nment 2005 woodl and cari bou strategy, page 20
11 on your presentation. |Is it, to your know edge,
12 an updat ed provi nce-w de woodl and cari bou strategy

13 si nce 20057

14 DR. SCHAEFER Not to ny know edge,
15 no.

16 M5. WHELAN ENNS: Did you participate
17 in the work for the woodl and cari bou recovery

18 strategy? | think it's about two years old,

19 that's for sone of the herds in Manitoba?

20 DR. SCHAEFER: No, | did not

21 participate in that.

22 M5. VWHELAN ENNS: Ckay, thank you.

23 | have anot her, page 23, another

24 reservoir question, and it goes to trying to keep

25 up on the significance of open water patterns and
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1 water as habitat for caribou. So water that is a

2 reservoir, and in the process of becomng a

3 reservoir, does it add risk or change patterns for
4 ei ther of these types of caribou?

5 DR. SCHAEFER:  Agai n, another good

6 question for which there is sone uncertainty.

7 Qur experience in Labrador again is

8 that based on the satellite collaring of Ceorge

9 Ri ver caribou that used to cone into the small

10 reservoir area, | never once saw an ani mal cross
11 that reservoir based on satellite telemetry. [|'m
12 not sure why that was. It nmay have been that ice

13 conditions were just not suitable to crossing.

14 al so heard suggestions that it m ght have been the
15 nunber of dead trees that had built up on the

16 shoreline was a barrier to those animals. There
17 is sone uncertainty about that, but Labrador woul d
18 suggest there's a negative effect on the

19 di stribution of novenments even on mgratory

20 cari bou.

21 M5. WHELAN ENNS: Thank you.

22 Here we're dealing with, in terns of
23 the information in the EI'S, a flooding pattern or
24 a known flooding pattern that may take, you know,

25 si x, seven, eight years after operation of
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1 generation station. So the next question then

2 woul d be, is that period of tinme, and to get to

3 maxi mum fl oodi ng and to reservoir and so on,

4 conparable to the projects that you have worked

5 on, and the ones you are nentioning in terns of

6 woodl and caribou and getting to a reservoir.

7 DR. SCHAEFER: The only, perhaps the
8 nost direct experience | can suggest is the Star
9 Lake hydro devel opnent, which construction took
10 pl ace | believe over one year, and then we | ooked
11 at the distribution of caribou during that one

12 year, as well as two years post construction. And
13 there is no difference. |In other words, what we
14 saw was sone reduced occupancy, sone avoi dance of
15 the area that seemto be at | east over two years
16 to be consistent even once construction was

17 conpl et e.

18 M5. WHALEN ENNS: Thank you
19 This is definitely not a scientific
20 question. |I'mthinking about ungul ates generally

21 in Manitoba and trying to phrase this. But would
22 you say that woodl and caribou and the types of

23 cari bou we have in Manitoba are historically

24 nmovi ng north?

25 DR. SCHAEFER: Historically noving
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north, neaning | presune, and |I'mgoing to presune

in your question, neaning receding fromthe south?

M5. VWHALEN ENNS: Yes, in ternms of
| oss of habitat in human use, and then basically
novi ng up the province?

DR. SCHAEFER  This is sonmething we
have noticed virtually across all of eastern North
Arerica, Is that there is range recession, range
coll apse as we call it. Sone people interpret
that as a mgration northward. |It's not really.
It's really a systematic | oss of popul ati ons over
the last century or so.

In Ontario, for exanple, one of the
things that | quantified sonme years ago was to
take a look at this rate of range recession in
Ontario, and we noted it was occurring at 34
kil ometres per decade northward, from 1880 to
1990, which underscores for ne that the
di sappearance of caribou, as | say, is a slow
notion crisis. |It's going on at an al nost
i nperceptible rate. But when we | ook over the
long term it's sonething that is very clear to
us.

There's sone evidence | believe in

this province as well, there was a popul ati on near
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the Whiteshell, if | recall, that's di sappeared.
Less so, which is encouraging | think, |I'm going
to put it in a non-scientist way, | think Mnitoba

has an opportunity that provinces |ike New
Brunswi ck, Nova Scotia, PEl have lost. And I
think Alberta is, many popul ations are in very
dire straits there as well.

M5. WHELAN ENNS: Are there species
that are usual, and perhaps actually essential, in
t he habitat that woodl and cari bou use, also noving
north?

DR. SCHAEFER  Sorry, I'msorry, could
you repeat that question?

M5. VWHALEN ENNS: Thi nki ng about range
areas, large regions of the province where there's
woodl and cari bou in noderate habitat health,
certain species would, | would assune, then are
likely to be in that sane habitat. So ny
attenpted question then is, whether in your
estimation there are other species noving north at
the sane time and/or with woodl and cari bou?

DR. SCHAEFER  Absolutely. There's
| ots of evidence, birds and butterflies, for
exanpl e, are show ng poleward shifts in their

distribution, and that's well-docunented in the
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|_\

literature

2 | mght say we m ght expect, although
3 there's no docunentation of this, that borea

4  sedentary woodl and cari bou may be noving north as
5 well. That would be ny expectation. |If the

6 climate is warm ng, we could expect earlier

7 breakup, that would allow for some northward

8 expansion of range as well. Probably nore nodest
9 than what we're seeing in the range recession to
10 in the south, which is certainly human caused, we
11 know that. But | think it would be ny expectation
12 that sedentary cari bou should be show ng sone

13 nodest northward range expansion as well.

14 M5. WHELAN ENNS: Thank you.

15 Do you know of any independent study
16 or review of effects from Manitoba Hydro's

17 projects and systemin Mnitoba on boreal caribou?
18 This is alittle bit like a cunulative effects

19 guestion. But as an academ c, you may well know
20 about either intent to study or reviews that have
21 been done where there was i ndependent academ c

22 work to review the inpacts and effects on woodl and
23 cari bou fromour hydro systenf

24 DR. SCHAEFER: |'m aware of sone

25 ongoing work in the province that | believe is
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1 supported by Manitoba Hydro. At the nonent, |

2 know of no peer-reviewed publications resulting

3 fromthat work.

4 M5. WHELAN ENNS: Thank you.

5 Done, thank you.

6 THE CHAI RVMAN:  Thank you, Ms. Whel an

7 Enns.

8 Peguis First Nation, Ms. Cuirguis?

9 M5. GU RGU S: Good afternoon, ny nane

10 is Cathy Quirguis, |I'mlegal counsel for Peguis
11 First Nation, and | have just a couple of

12 guestions for you today.

13 So you talked a bit about fire

14  disturbance and the |oss of habitat fromthat. So
15 can you just give nme an idea of what are the nmain
16 causes of fire disturbances, just in general?

17 DR. SCHAEFER: That's a good question
18 for which | don't have a conpl ete answer, but

19 obvi ously the sources are lightning and humans as
20  well.

21 M5. GU RGU S: Lightning and human,
22 okay, thank you.

23 And just based on sonething that cane
24 out in the cross-exam nation, there was that

25 statenent that's still on the screen, and the
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1 first statenment saying that the Keeyask project is

2 not expected to increase the chance of fire. 1In
3 t he nodel that you actually use, though, you

4 didn't actually consider whether there would be

5 hei ght ened risks or anything of that sort fromthe
6 Keeyask project, or fromthe presence of the

7 construction, or anything like that to contribute
8 to higher risk of fire, correct?

9 DR SCHAEFER  Yes, that's correct.

10 So | just assuned a steady state. And again, |

11 think the inportant point here is that we need to
12 understand that sinply because sonething is

13 subj ect to chance, like fire, doesn't nean it's
14 unpredi ctable, right? The key point in ny viewis
15 that nodeling is useful and that it allows us to
16 put probability statenents on the various

17 consequences that may result.

18 | can give you a sinple exanple. W
19 can flip a coin right now, and you woul d know t hat
20 a fair coin would be a 50/50 chance. If I flip it
21 four times, of course, then the chance of having
22 half tails, half heads is nuch nore likely than
23 having four heads in a row And | think this is
24 the intent. The nodel that | used is sinply an

25 i ndi cation that, indeed, you can use these kinds
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1 of tools to gain sonme insight on likely

2 consequences.

3 The other point, if | mght nake, is

4 that ny understanding of the key to boreal forest

5 conservation is to buffer for uncertainties as

6 they say. |In other words, we want a margin of

7 safety, so we don't foreclose on options and put

8 ourselves into a box.

9 Fire may be unpl anned, unintended, but
10 we have enough information in the EIS to make an
11 educat ed projection of what this |andscape was
12 going to look like in the next 20, 40 years, and

13 we should plan for that.

14 M5. GURAJ S: Thank you. That's very
15 hel pful .

16 The other point also is sone

17 information that came out in the cross-exam nation

18 by the proponent, which | think | just wanted to
19 understand a bit better. | think that I

20 under stood your evidence that there is, you know,
21 di fferent concerns when it cones to sedentary and
22 m gratory herds, and we need to be concerned about
23 the habitat |oss for both, but one nore than the
24 ot her per haps.

25 And so in the discussion of whether or
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not there are hybrids there, if there's hybrid
species |like between the two -- | don't know if
| " musing the proper term nology, sorry -- but if

there's hybrids, that doesn't necessarily mean
that there's then no concern about habitat |oss
Wi th respect to those hybrids, is there?

DR. SCHAEFER: Yes, | think if | could
grasp your question, habitat loss is a major
concern especially for sedentary caribou. W know
that's the driver, as goes habitat, as goes
caribou, it's alnost that sinple. And so if there
are sedentary caribou in the project area, | think
t he evi dence | eans that way, then we should in ny
view take that precaution to nmake sure that
habitats and di sturbance doesn't cone to the point
where they are put at risk.

M5. GURGUS: And if there are
hybrids, it's the sane concern?

DR. SCHAEFER: Again, | think we can
be fairly clear that there's a distinction between
t hese two ecotypes. And caribou, in ny
experience, are either one or the other. They may
range over |arge areas, 41,000 square kil onetres,
that's a very large hone range, but that animal is

either a mgratory or sedentary caribou, and
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1 that's fairly straightforward to determne. And

2 yes, they may hybridize in a genetic way, but to
3 ny view, we need to classify themas one or the
4  other because what limts themis so different.
5 think that distinction is key and | want to say
6 agai n.

7 M5. GURGU S. ay, thank you very
8 much. Those are all ny questions.

9 THE CHAI RVAN:.  Thank you,

10 Ms. Quirguis. M. Pawl owska-Minville?

11 M5. PAW.OASKA- MAI NVI LLE:  Good

12 afternoon, Dr. Schaefer. Good afternoon. | just
13 have a few questi ons.

14 Dr. Schaefer, do you think that

15 Abori gi nal people are a reliable source for

16 i dentifying caribou?

17 DR SCHAEFER  Yes, | do.
18 M5. PAWL.OASBKA- MAI NVI LLE:  Thank you
19 And do you recall reading in the EI'S

20 or in the First Nations environnmental reports that
21 First Nations do claimthat there is woodl and

22 caribou in the region?

23 DR SCHAEFER  Yes, | do recall that.
24 M5. PAW.OASBKA- MAI NVI LLE:  Can you

25 di scuss maybe why you think there is a dissonance
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1 that Manitoba Hydro in the EI'S clains that nmaybe

2 there is, maybe there isn't, and First Nations are
3 sure that there is?

4 DR. SCHAEFER: | guess it strikes to

5 the heart of the evidence that's being used. As |
6 said, to sone degree there's an absence of

7 evi dence, scientific evidence that would give us a
8 definitive answer on that. On the other hand, ny

9 under st andi ng of Aboriginal traditional know edge,
10 it's different domain of know edge, and I would

11 think that the people that frequent that |and have
12 a pretty good understandi ng of what they are

13 seeing, and what they know is a difference between

14 the two. It would not surprise ne.

15 M5. PAW.OASKA- MAI NVI LLE:  Ckay, thank
16 you.

17 So in your experience, would you say

18 that ATK, and |ocal know edge, Abori gi nal

19 traditional know edge and | ocal know edge coul d

20 and shoul d be used as a reliable source of data on
21  caribou?

22 DR. SCHAEFER: Yes, | think so. These
23 are two different domai ns of know edge, to ny

24 understanding. MWy own view is that | think they

25 are conplinentary. |In other words, our science is
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really good at things that occur over |arge

spaces. W have satellite telenmetry, GPS
telenetry, renote sensing, but we consider
long-termscientific data to go back perhaps 50,
60 years.

On the other hand, |ocal know edge is
deep and, therefore, | think they are
conplinmentary. M experience with regard to
caribou in Labrador is we often cone to the sane
conclusions too. | don't think we should be
surprised at that, we're |ooking at the sane
system

M5. PAW.OABKA- MAI NVI LLE:  So ny ot her
guestion is regards to human di sturbance. You
mentioned itens such as fluctuations of water,
maybe unstable ice conditions from hydro
devel opnment, and roads and ot her things.

Wul d you say that el ectronmagnetic
fields frompower lines fromgenerating stations,
and noi se fromthose power |ines and generating
stations would contribute to be an additional
di sturbance for the caribou?

DR. SCHAEFER  That's a very good
guestion. From what we know, noise indeed is

inmportant to caribou. Sone of the work that was
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1 done in Labrador on different sources in this

2 case, low level flying jets, there's no surprise
3 we can change cari bou behavi our on that basis.

4 Wth regard to el ectromagnetic fields,
5 | haven't seen any analysis of that. Although

6 there is sone evidence from another rum nant,

7 anot her ani mal, cows, and they show a

8 di sorientation apparently with regard to how they
9 lie down in the mdst of power lines. So the

10 mechani snms may be unknown, the avoi dance though is
11 fairly well-established in the caribou |literature.
12 V5. PAW.OABKA- MAI NVI LLE:  Woul d you

13 say that noise and el ectromagnetic fields could be
14 a reason why caribou could get smart perhaps, and
15 avoid that area?

16 DR. SCHAEFER: Yes. W don't know

17 what the sensory change that occurs for caribou
18 that keys themin on that. M guess, though,

19 surm se that the reason they nove so far away is
20 because they perceive these changes as risk of

21 predation. And so edge effects, we often think of
22 as a few tens or hundreds of netres, that's

23 insufficient for caribou. |If you're going to

24 avoi d an area because of high risk of predation,

25 it's on the order of kilonetres that needs to be
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1 put between you and that risk. And that's why I

2 think we see such a broad area of inpact from

3 i ndustrial disturbances.

4 V5. PAW.OABKA- MAI NVI LLE:  Woul d you

5 say that the power lines in the el ectromagnetic

6 field could change caribou mgration, or alter

7  then®?

8 DR. SCHAEFER It's possible. W did
9 note fromthe Star Lake hydro devel opnent, |

10 didn't tal k about that here, is tenporary

11 di sruption of migration. How we assessed that was
12 to take a |look at the order of animals. And

13 before construction, it was predictable. The

14 animals that went first one year were often the
15 first the next year. During construction, that

16 order got shuffled, and we interpreted that as

17 sonme tenporary disruption or disturbance of those
18 animals. The interesting thing is, once

19 construction ended, they went back to that sane
20 order. And so we think that was probably sensory
21 di sturbance in that case, probably fromthe noise.
22 M5. PAW.OASKA- MAI NVI LLE: I nteresting.
23 Thank you.

24 And you al so discussed site fidelity.

25 So one of the questions that we are di scussing




Volume 14 Keeyask Hearing November 13, 2013

Page 3160
1 with our group is if, for exanple, you have an

2 i sland on which a certain nunber of caribou cal ve,

3 and what do you predict will happen if that sane

4 island that caribou calve on will be dimnished in
5 its size to one-third or two-thirds?
6 DR. SCHAEFER: Space is inportant.

7 And so a typical density for forest dwelling
8 caribou is one animal per 16 square kil onetres.

9 And so having nore than one animal on an island

10 would be fairly rare, | would think. If the
11 island gets dimnished in size, it still may be
12 suitable. It may depend on the degree of

13 di sturbance of that area. But, again, we're

14  tal king about space and the ability of those

15 animals to find predator free space and space away
16 fromother caribou is absolutely crucial.

17 MS. PAW.OABKA- MAI NVI LLE: Have you

18 cone across in the EI'S a discussion about Cari bou
19 | sl and?

20 DR. SCHAEFER: Yes, | did, although
21 don't recall nuch of that discussion.

22 M5. PAW.OABKA- MAI NVI LLE:  That's fine.
23 Thank you.

24 And ny final question actually is,

25 prior to hydro devel opnment in the 1960s, so the
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1 cari bou were said to be abundant in the area and

2 the primary source of red wild neat for nost of

3 the First Nations. So | guess ny question is,

4 what changes to the subsistence econony do you see
5 and the diets that will change with First Nations
6 wth further dimnishnment of caribou?

7 DR SCHAEFER If | recall fromthe

8 ElIS, there's sone indication fromlocal people

9 that caribou have dimnished in nunbers, if |

10 recall. That's in keeping with our scientific

11 information. |f there's disturbance in the area,
12 we woul d expect fewer nunbers of cari bou.

13 On top of that, | would say for

14 m gratory caribou, as the popul ations decrease in
15 size, they will decrease in their area of

16 occupancy as well. So the CGeorge River caribou

17 herd is likely nowto retract to that core area,

18 it's down to very |ow areas conpared to
19 three-quarters of a mllion. | would predict that
20 in the comng years, if the Beverly Qamanirjuaq

21 and Pen Island herds decline in nunbers, that

22 there would be fewer caribou in the area to be
23 harvested, or available to be harvested.

24 M5. PAWL.OABKA- MAI NVI LLE:  Ckay. And

25 then one final question that | actually skipped
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over and didn't realize. Do you think that |ocal

knowl edge or traditional Aboriginal know edge is a
good form of managenent of caribou?
DR. SCHAEFER: Yes, | think so.
t hi nk we should marshal all forms of evidence that
we can that we think is reliable. Science as well
as |ocal know edge, | think that would just be
W se in ny view
V5. PAW.OABKA- MAI NVI LLE:  Thank you so
much. Thank you
THE CHAI RMAN:  Thank you. Ms. Kearns?
M5. KEARNS: Thank you. Pim ci kamak
does not have any questions.
THE CHAI RVAN:  Thank you
MR. SHAW On the subject of
uncertainties, you say on page 12 of your report:
"Al t hough the evidence at hand
suggests that nore likely than not
boreal caribou occupy the project
area, confirmatory observations are
needed. Radio telenetry tracking of
femal e resident caribou, exanple two
years of observations, will not only
provi de those useful observations, it

will also help resolve the second
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1 maj or uncertainty, the extent of
2 popul ati on range of resident caribou."
3 So | have a nunber of questions

4 arising out of that. The first one is, what kind
5 of resources would be required for that type of

6 tracking or study?

7 DR. SCHAEFER: As | said, two years

8 would be a good tinme franme over which it would

9 occur. |If we're going to look at site fidelity,
10 for exanple, we'd need at |east two cal ving

11 peri ods over which that woul d need to happen. For
12 the Red Wne caribou herd, for exanple, we would
13 normal |y have about a dozen collars on that herd
14 that we had over many years. |In Ontario, they are
15 pl anni ng for each popul ation to have about 20

16 females with GPS collars. | don't knowif you

17 want me to get into costs of that?

18 MR. SHAW That was ny next question.
19 DR. SCHAEFER. My understanding, it's
20 been a while since | purchased collars of that

21 sort, but | believe they are about $5, 000 per

22 collar. And there will be, ny estimation would be
23 about an hour and a half of helicopter tine to

24 depl oy each one.

25 Once you do that, then the systens are
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1 aut omat ed, so you can nonitor not only the

2 wher eabouts of caribou, but also their fate and

3 get sonme estimate of survival

4 MR. SHAW Coul d you just give us sone
5 i dea of the accuracy of the results?

6 DR. SCHAEFER  They are very accurate
7 now. It's surprising, we can pinpoint an ani mal

8 wthinafewnetres. And the collars that are

9 being used in Ontario, for exanple, get a |ocation
10 every five hours. And so this is very precise

11 i nformation.

12 What can be nore inportant, though, is
13 t he nunber of animals that you collar. So you

14 need to have, | would say at |east a dozen, 20

15 would be better, to get a good representation of

16 the extent of their range.

17 MR. SHAW Thanks so much.
18 THE CHAI RVAN: Dr. Schaefer, | have a
19 coupl e of questions. I'mdefinitely not a

20 scientist, but why can we not determ ne the nature
21 of these caribou by DNA evidence? Am | being

22 over-sinplistic?

23 DR. SCHAEFER: No. And ny

24  understandi ng of genetics is not that -- | should

25 say |'ma popul ation ecol ogi st nore so than a
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1 popul ati on geneticist. M/ understandi ng, though,

2 of sonme of the work that's being done at Trent
3 Uni versity, ny colleague, Paul WIlson, is that
4 there's not a lot of clear genetic differentiation
5 between the two. But as | said, that doesn't nean

6 that they are not different denographically, which

7 is what's really inportant in conservation
8 bi ol ogy.
9 The other point is that it takes very

10 fewimmgrants or gene fl ow between populations to
11 blur their genetic distinctiveness. So if we have
12 one male that's mating with several fenales, as

13 they would, that would tend to blur those

14  distinctions.

15 On the other hand, | do know of sone
16 work from Labrador where, based on bl ood proteins,
17 and yes, we could distinguish the Red Wne

18 Mount ai ns cari bou herd fromthe George R ver herd,
19 so it's a mtter of degree.

20 THE CHAI RMAN: W have had sone

21 guestions in this cross just about the study area
22 used. And Manitoba Conservation hasn't defined a
23 range area for the sumrer resident caribou,

24  whi chever kind they are. W don't have any

25 telenetry. So was the study area that was used in
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1 the EI'S appropriate for determ ning or assessing

2 the | evel s of disturbance?

3 DR. SCHAEFER  That's a very good
4 gquestion. | would say that it's on the right
5 order of magnitude, if | could say that. |n other

6 words, we know from cari bou popul ati ons el sewhere
7 that near the northern [imt of sedentary caribou
8 range that 10 to 20,000 square kil onetres,

9 sonething |like that, that would be a typica

10 popul ati on range. But the exact limts of that

11 range | think are inportant, because if we're

12 going to apply the Environnment Canada approach,

13 which is very powerful tool and very useful

14 think, then it would be good to apply it inits
15 full extent. |In other words, to know what the

16 | ocal population range is, and then to be able to
17 estimate the degree of disturbance after that

18 poi nt .

19 THE CHAI RVAN.  Can you comment on what
20 are the inplications for the Partnership if the
21  summer resident caribou are determ ned to be
22 boreal woodl and cari bou?
23 DR. SCHAEFER  That's a very good
24 question. | think it would nean precaution. As |

25 sai d, our experience elsewhere is that if we | ook
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1 at each devel opnment in isolation, then it's

2 i nadequate to conserve woodl and caribou. W al so
3 know about the inportance of habitat, we know

4 about the inportance of once habitat's disturbed,
5 that the consequences are long term \Watever we
6 do or don't do noww !l likely have consequences

7 for at least half a century, in ny view

8 So | think it's profound, not just the
9 | egal ramfications, of course, but just the

10 conservation inplications are quite large. And

11 the reason, again, in ny viewis that what limts
12 mgratory caribou is so different than what limts
13 forest dwelling caribou. |If you m sdiagnose or

14 m sidentify those aninmals, then you may m smanage
15 them 1 think.

16 THE CHAIRVAN: | think this is ny

17 final question, and | don't know if we can pull up
18 slide nunber 17.

19 Now, here at the 35 percent

20 di sturbance area, and you've got an arrow pointing
21 at range self-sustaining. | just want to clarify,
22 and perhaps you m ght coment on it, at

23 35 percent, that doesn't nean that 100 percent of
24  the caribou are going to survive, that neans

25 there's about a 60 percent chance of -- not
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1 survive, but being self-sustaining. Am| reading

2 that correctly?

3 DR. SCHAEFER: Yes. The categories
4 there to sone extent are labels that try to

5 reflect the biology of the animal, and there's

6 sonme uncertainty about that. But we do know t hat
7 the level of recruitnment for a stable caribou

8 popul ation, as | said, is very well known,

9 15 percent cal ves, above that grow ng, bel ow that
10 declining. And so the relationship between

11 di sturbance and recruitnent gives us sone

12 i ndi cation then about the risks that we are

13 facing. And these are Environnent Canada | abel s

14 based on, | was part of that, the science that
15 went behind it. It's a continuum

16 THE CHAI RVAN: It's a, sorry?

17 DR. SCHAEFER: It's a continuum

18 right. So if you step over 35 percent, you' re not
19 necessarily going to have a popul ation that

20 di m ni shes, but you start running nore and nore
21 risk.

22 THE CHAI RVMAN:  So using this chart at
23 45 percent disturbance, the |ikelihood of being
24 self-staining is 40 percent?

25 DR SCHAEFER  Yeah, | think the P
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1 | anbda greater than stable -- that is a very

2 strange | abel to that access -- it's the
3 probability of a population that at |east shows

4 stability or zero growth, right, stable in

5 nunbers.

6 THE CHAI RMAN:  Thank you very nuch.
7 Thank you, Dr. Schaefer.

8 M. WIlianms, any redirect?

9 MR, WLLIAMS: No. W just wish to

10 thank Dr. Schaefer for his work.

11 THE CHAI RVMAN:  Wel |, you have all been
12 very good. |I'maquite surprised that we got

13 t hrough the cross-exanmi nation quite as quickly and
14 as fully as we did.

15 I'd like to add our thanks,

16 Dr. Schaefer, for your presentation today and for
17 your paper, in preparation of the paper.

18 W do have sone docunents to be

19 regi stered. Madam secretary?

20 M5. JOHNSON:. Ckay. Qur first

21  docunent is CAC nunmber 12, that's Dr. Peake's

22 paper. CAC 13 is Dr. Peake's presentation

23 Nunber 14 is his CurriculumVitae. CAC 15 is

24 Dr. Schaefer's brief biography. CAC 16 is

25 Dr. Schaefer's caribou paper. CAC 17 is
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1 Dr. Schaefer's presentation. And KHLP 63 is table

2 2D3. Thank you.

3 (EXHIBIT CAC 12: Dr. Peake's paper)

4 (EXH BIT CAC 13: Dr. Peake's

5 present ati on)

6 (EXHI BIT CAC 14: Dr. Peake's

7 Curriculum Vitae)

8 (EXHIBIT CAC 15: Dr. Schaefer's brief
9 bi ogr aphy)
10 (EXH BIT CAC 16: Dr. Schaefer's
11 cari bou paper)
12 (EXH BIT CAC 17: Dr. Schaefer's
13 present ati on)
14 (EXH BIT KHLP 63: Table 2D3)
15 THE CHAI RVAN:  Thank you. Tonorrow we

16 meet in the afternoon and the evening, so we're
17 adj ourned until 1:30 tonorrow afternoon.

18 (Adjourned at 4:31 p.m)

19

20

21

22

23

24

25
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