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clear as we want to be, So that's aìways important.

Al I ri ght . You have i n front of you

Exhi bi t 92, whi ch 'i s the revi sed depo noti ce. And you

are aware that the Department of Fi sh and Game has

des'i gnated you as i ts most knowl edgeabl e wj tness to

test'i fy on its behalf on the 12 jssues listed on

Exhi b'i t 92, correct?

A. Correct.

O. And do you have any questions about the

meaning of any of those 12'i ssues?

A. I do not.

a. Are you aware that you are requ'i red to testì f y

knowledgeabìy on these jssues based on information

known or reasonabl y ava'i I abl e to the DFG?

A. Yes.

O. And of the 'i ssues i n Exh'i b j t 92, the depo

notì ce, the fi rst ei ght of them are i ssues that were i n

the onì gi nal depo not.i ce, and you began to testi f y

about them back i n May. And the remai n'i ng f our i ssues,

9 through 12, were newly added a few weeks ago.

Correct?

A. Correct.

O. And so for now I'd like to just ask generaì1y

what have you done, j f anythi ng, to prepare to testi fy

knowl edgeabl y on these i ssues, any of the 12 i ssues
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ri vers.

A. Apart from pì kemi nnow?

A. Correct. But 'i ncl udi ng pi kem j nnow.

O. Okay. Inle'll talk more about that I guess.

Anyth'i ng el se you dì sagree wi th i n that

sentence , the sentence begi nn'i ng " Sal mon and steel head

should benefjt greatly"?

A. Well, the whole notion is that because there

have been some i mprovements upstream, that chang'i ng

strìped bass predation would somehow make the benefìt

more prof ound. And I di sagree wì th that as a concept.

O. Okay.

A. But it is a facl that those unscreened

diversions, some of those have been addressed,

et cetera.

a. Okay. Anythi ng el se you di sagree wi th j n that

sentence?

A. Thanks f or gì vi ng me the oppor-tuni ty.

I don't know for a fact that harvest of I i sted

sal mon'i ds has been reduced, but I woul d assume that, I

woul d concl ude that to be the case.

O. And am I correct jn assuming that your view of

the I ast sentence i s that i t, too, i s unknowabl e? 0r

do you agree or di sagree w'i th anythi ng 'i n the I ast

sentence of paragraph 8?
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A. I thi nk that i t's unknowabl e whether or not 'i t
would substantially increase their abundance. But I

agree that the reducti on i n the death - - preventi on of

the death of even a si ngl e j nd'i vi dual wj I I have some

benefit towards the probabì1ìty that they do not go

extinct, And it w'i ll benefit well, it w'i ll increase

the probabi I i ty of recovery of the specj es.

A. And there we're tal kì ng st'i I I about wi nter-

and sprì ng - run sal mon and steel head , correct?

A. Correct.

O. What about paragraph 9, do you agree or

disagree or have no opinion on Conclusjon Number I by

Dr. Hanson?

A. It's unknowabl e.

O. 0kay.

A. He also puts a qualjfier in there, so jt makes

i t not very hei pful .

O- Apart from the word "probable" you mean?

A. Um-hum,

O. 0kay. But you have no op'i ni on about whether

or not that's an ef f i ci ent or cost -ef f ect'i ve method to

contni bute to the recovery of sal moni ds ; i s that ri ght?

A. His statement is "the most efficient and

cost - effecti ve . "

O. 0kay. Wel I , that's a good poi nt. So I et's

ROSE GONI REPORTTNG (916) 863-0730 401
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separate from what Hanson has wri tten here? Because I

thi nk we're confl i cti ng.

O. Yes, j t's separate f rom h j s. H'i s concl us j on

states a strong concl usj on, I et's say.

A. R'i ght .

a. You a'l ready sa'i d you can't agree or di sagree

wì th the way he sai d i t. Now I'm aski ng f or your vj ew

of the same i ssue wi thout tyi ng i t to hj s words, and

that j s whether or not reduc'i ng stri ped bass popul ati on

or attemptìng to do so via deregulation you think is

I ì ke1 y to hel p the sal mon recovery.

A. I would say the odds are that it will.

O. Am I correct in saying that you can't give us

any conf j dence j nterval s or probabì'l i ty of success,

j ust that i t 's more 1 ì ke1 y than not?

A. Correct.

O. And am I also correct jn saying that while you

thi nk there woul d be some benef i t to the sa.lmon, that

you're not 'i n the posi ti on to tel I us e j ther how many

more sal mon there woul d be or how much the sal mon

popul at j ons are f ike'l y to i ncrease as a percentage?

A. Correct,

a, Okay.

Now, in Dr. Hanson's report, starting on

page 5 he di scusses CDFG's stri ped bass predati on
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Lì ndl ey and Mohr dj scussed popul atj on I evel s of 51 2,000

adul t stri ped bass, 700,000 and 3 mi I I j on?

A. It si mpl y affi rms my recol I ectj on that they

looked at a range of abundance estimates. I don't

recal I exactl y wh'i ch ones they are. These numbers

don't assure me that those are correct.

Agai n, I don't see anythì ng that I can

di sagree wi th here.

O. In the last paragraph of Section 4.1?

A. Correct.

A. 0kay. Going towand the end of that paragraph,

Dr. Hanson , referrì ng back to these studi es that we've

talked about, says that they show that strìped bass

predati on j ncreases the ri sk of ext'i nct j on and reduces

the probability of recovery when the striped bass

popul ati on abundance j ncreases.

Do you agree wi th hi s j nterpretat'i on or

concl usi ons f rom those stud'i es?

A. Yes. The concl us'i on of those studi es.

a. Yes.

A. I agree wì th how the study was summarized

here.

O. And do you agree w'i th the concl usi ons of those

studies, as he has characterized it?

A. I agree onl y wj th Li ndl ey and Mohr-. I f j nd
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thei r resul ts pl ausi bl e. Let me put j t that way. I

can't agree wi th i t unl ess I 've done a contemporary

anal ysi s.

O. Do you agree with the second conclusjon at the

end of the paragraph that a reduct'i on i n stri ped bass

contri butes to a reducti on 'i n the ri sk of exti ncti on of

w'i nter - run sal mon?

A. I agree that 'i t woul d. Whether j t has or not,

ï don't know.

O. 0kay. Do you understand enough about the

Li ndl ey and Mohr model to agree or d.i sagree wi th the

I ast concl us'i on, number three, at the end of that

paragraph, about how the results might change jf you

had used hì gher predati on est'i mates?

A. I think I know enough about the model to

ag ree .

A. So you do agree wj th Concl us'i on Number 3

there?

A. If my understanding of the model is correct, I

agree wi th the concl usj on.

O. And the model you're referrjng to is the

Li nd1 ey and Mohr model ?

A. Correct.

O. Let's take a look at Sect'i on 4.2 on spring-run

Chi nook sal mon. If you coul d read that secti on, j t's
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a- I th'i nk you earlier sajd your v'i ew of it is

that deregul atj on woul d be of some benefi t to the

sal mon speci es, but you d'i dn't know how much so you

couldn't say it was substantial . Is that right?

A. Correct.

O. 0kay. What about the rest?

A. Let me read i t.

Wel I , the I ast two sentences are fol I owi ng the

same pattern. Actuaì ì y, i f we'd started thi s pattern

earl i er, i t woul d have been n'i ce.

Agaì n, he's attemptì ng to draw a synthes'i s

based on a number of concl usi ons I fel t were not

supported or not el abonated on at al I or were

inaccurate. So I would have to disagree with those.

a. You have to dìsagree with them?

A. I do di sagree wi th them.

O. Yes . Okay .

A. I'm done wi th that secti on.

O. 0kay. Is there any management program that

you either are aware of that exists or that you would

propose that you woul d thi nk woul d be a more

cost - ef f ect j ve or I ess expens'i ve way to he1 p the sal mon

recover than deregul ati ng the stri ped bass fi shi ng

regul ati ons?

MS. W0RDHAM: 0bjectjon. Mjscharacterizes h'i s
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depos'i ti on transcri pt where he agrees wi th th j s?

MR, WEINSTOCK: I 'l l hel p you out i n a m1 nute.

MS. l^JORDHAM: I thought you mi ght.

THE WITNESS: I won't comment on the fi rst

part of th'i s sentence, "Consequently, a reduction in

stri ped bass abundance woul d not be expected to

substantì al l y i ncrease, " because I don't know the

magni tude of the j ncrease or even a decrease.

But I do agree because I th'i nk you asked me

speci fi cal 1 y I do agree that reductj on i n stri ped

bass abundance ". .would reduce total juveniIe salmon

predat j on and mortal.i ty, wj th a correspond'i ng i ncrease

i n j uveni'l e sal mon surv j val . "

MR. WEINSTOCK: 0kay. And let me help you out

or he1 p Deborah out. That's dj scussed j n Matt

Nobri ga's deposi ti on. He agreed wi th the whol e

paragraph. He di dn't qui bbl e over any of the words

there.

THE WITNESS: Ri ght. Ri ght. He was ti r ed no

dou bt .

MR. WEINSTOCK: Well, it was after lunch. He

coul d have been groggy.

THE WITNESS: Yeah, he was groggy.

MR. I,r/EINSTOCK: So on page 260 and 290

real 1 y starti ng at about 287 , for the next few pages we
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MR. WEINSTOCK: He struggl ed w'i th j t.
THE WITNESS: Yeah. It's a bj zarre thi ng to

be asked.

I woul d thi nk the upper end - - and, agai n,

we're talking, did you say, a 2O-year average?

MR. f^lEI NSTOCK : We ' re 1 ooki ng over roughl y the

past 20 years.

If you thi nk j t vari es a I ot , i t's more or

I ess at some poì nt , you can expl ai n that too. Agai n, I

use that ti me frame because i t's the most recent but

broad study peri od I coul d thi nk of.

THE WITNESS: Sure.

I thjnk it's plausible that and thjs is

more or less a conclusion based on a number of studies

and understandi ng the ups and downs of thi ngs that

for both winter-run and spring-run, the range would be

maybe 5 to 25 percent.

BY MR. WEINSTOCK:

a. 0kay. 5 at the low end and 25 at the hìgh

end?

A. Correct,

O. You don't see much difference between the

wì nter - run and spri ng - run on the predati on si de?

A. I thjnk I could do it if I sat down with paper

and penci I and I ooked at patterns, but I can't do that
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abundance change over time rather than picking an

absol ute val ue.

O. So you th'i nk i t probabì y peaked or that

20 percent may have been somewhat higher around 2000,

when the stri ped bass popul ati on peaked, âhd I ower when

the stri ped bass popul at'i on has dropped even though the

smel t popul ati on has al so been droppi ng?

A- I bel'i eve that the stri ped bass predat j on

on and , agai n, I 'm tryì ng my mathemati cs stri ped

bass predat'i on on any f ì sh 'i s proporti onal to str i ped

bass abundance, fi rst and foremost.

Then there i s that whol e prey fi el d

ad j ustment. So you have to ì ntegrate what ex'i sts j n

the Delta that's potential prey and at the tjme when

stri ped bass ane a certaj n abundance. It's nearl y

ì mpossj bl e.

A. Okay. Wel I , thank you. That gi ves us

somethi ng to work w1 th. Now you can go back and debate

i t wj th Matt Nobri ga.

A. 0r not.

O. 0r not. tda'i t unti I af ter the tri al i s what

your attorney would adv'i se you to do.

Okay. Let's change topì c a I i ttl e bi t.

(Dìscussion off the record.)

MR. WEINSTOCK: Next exhi b'i t i s one page wi th
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O. Wel I , the chi I I that you ' re descri b-ì ng here i s

not about 3 mjllion strìped bass, is jt? It's about

the current number of stri ped bass and the ri sk of

del ta smel t exti ncti on, correct?

A. It i s both. It's the poì ì cy whi ch j nfl uences

the future, and j t's the present.

O. Okay. And j s there somethì ng that you th'i nk

the commissjon and/or the DFG could do that might

proacti veì y addness stri ped bass predatj on and the ri sk

of del ta smel t exti ncti on?

A. Repeat that aga'i n. Because f 'm tryì ng to make

sure what you're saying is harmonjous wìth what I said.

And i f they're not harmoni ous, I want to be abl e to

spec'i f ical l y f ocus on what you're sayi ng.

MR, WEINST0CK: Read back the questi on.

( Record read . )

THE Ì^JITNESS: Yes.

BY MR. l^/EINST0CK:

a. l¡Jhat would that be?

A. It woul d be to change the fi shi ng regul ati ons

on stri ped bass.

a. And the change that you're talking about would

be would that be to eliminate the size and two-fish

bag l'im'i t?

A. That would be a change that would r educe the
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exti ncti on probabi 1i ty I th'i nk.

O. And would that also reduce the extinction

probabi 1 ì ty of the wi nter - run sa1 mon , spri ng - run sal mon

and steel head?

A. I th j nk 'i t woul d reduce the predat'i on on those

fi shes. I don't know enough about thej r exti ncti on

probabi l i ti es to tal k about ext'i nct'i on probab'i l j t'i es.

O. And did you suggest to Chuck Armor or anyone

el se at DFG that the DFG shoul d recommend to the

comm'i ssi on the el i mi nati on of those stri ped bass

sportfì shi ng regul ati ons to he1 p the del ta smel t or the

other I j sted speci es?

MS. l^/0RDHAM: 0bj ect j on on del i beratì ve

process grounds. To the extent that any conversatìons

he had w'i th Fi sh and Game nanagement on modi f icati ons

to the the proposed modifjcations to the

commi ssi on's stri ped bass pol i cy 'i s a dec'i si on that he

i s enti tl ed to the del j beratj ve process subj ect to

the del i benati ve process pri vi 1 ege.

So wi thout goi ng i nto meeti ngs that you had ,

conversati ons you had on proposed changes to the pol ì cy

or- pr-oposed r-ecommendat'i ons to change the pol i cy, you

can tal k about what you and Chuck Armor d'i scussed.

THE WITNESS: Asj de from those thi ngs that

Deborah i s ta1 ki ng about, there was never any
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sportf i shi ng regul at'i ons f or the benef j t of the I i sted

speci es.

A. So I never suggested there was a conti nui ng

opinion that we should change the sportfishìng

regul ati ons. I saj d we shoul d change the pof i cy.

And then I just told you that I thjnk that

I agree wi th you that changi ng the sportfi shi ng

regul ati ons woul d have some sort of benefi ci al effect.

O. Ri ght . Have you ever expressed that v'i ew

A. I believe the answer --

MS. I^/ORDHAM: Let him please.

THE l^,ITNESS: You're ri ght.

BY MR. WEINSTOCK:

O. Have you ever expressed that view to anyone

outsi de of the DFG?

A. I don't th'i nk so.

O. And to whom w'i th'i n the DFG have you expressed

t h at v'i ew?

A. I don't know that I even have,

O. Didn't you tell Perny Herrgesell that at some

poi nt?

A. I really don't know that I ever have. I don't

remember tel f i ng Perny.

O. In the end of your emai'l you propose wri ti ng

of the strì ped bass pol ì cy to consi der stri ped bass as
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it's AB 1253 it must be striped bass here that

stri ped bass predat j on 'i s one of many f actors

contri buti ng to the decl i ne of nat'i ve f ì sh?

A. I actua'l 1y don't remember whether or not we

read what we've sa'i d many ti mes; that predati on j s a

factor that contri butes. That's why we're spendi ng the

money on a P0D, for exampl e, to I ook at bi oenergeti cs.

a. 0kay. I'm just trying to get the context of

thjs a I jttle or the understanding of th'i s a l'i ttle

b'i t clearer than it'i s right now, âîd that is: Did you

and Jason DuBoj s agnee j n your di scussi ons that stri ped

bass predati on 'i s one of the f actors contri but'i ng to

the decl i ne of nati ve fi sh i n the Del ta?

A. And you're tal ki ng about a d'i scuss'i on wi th

regards to AB 1253?

a. I th'i nk he' s not . I thi nk he' s ref erri ng to

pri or dj scussi ons that you had. Correct?

A. I don't know, But if that's the way you

i nterpret 'i t, wê can go down that path.

O. Yes, that's the way I'm i nterpreti ng i t. But

i f you woul d l'i ke to 'i nterpret i t better si nce you were

thene

A. I said I don't know.

O. 0kay. Well, let's start w'i th your vjew, to

j ust c1 arì fy j t. Is i t your opi ni on that stri ped bass
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predatj on j s one of many factors contri buti ng to the

decl j ne of the I i sted speci es?

A. It'i s.

a. And I take i t that's not j ust your opi nj on;

that's the opì nì on of, woul d you say, most bi ol ogi sts

who you deal wj th i n the Del ta?

A. I totally don't want to characterize what most

bi ol ogi sts thi nk about.

O. f¡lel I , al I ri ght. Obv'i ousl y there may be

bi ol ogi sts who have not expressed an opi ni on on that

subj ect.

So among those biologìsts who study the Delta

and f i sh 'i n the Del ta who have d i scussed st ri ped bas s

predation with you, would you say that there js a

consensus that stri ped bass predati on i s one of many

factors that contributes to the decline of the listed

speci es?

A. I do not have the statistics, so I won't do

that for you.

O. Okay . I 'm not aski ng you for statj stj cs .

A. You are actua1ly.

O. hJel I

A. You want to know ì f i t's 51 percent of the

peopl e who have ever opì ned to me on the subj ect . And

I sì mp'l y can't do j t.

ROSE GONI REPORTTNG (916) 863-0730 553
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to change jt. And that 'i s that jt is your view that

stri ped bass predati on 'i s one of the causes of the

decl i ne of these four I j sted speci es, correct?

MS. I^I0RDHAM: You're aski ng hi m i f that i s hì s

opi ni on?

NR. WEINSTOCK: Yes . I thi nk he sa'i d so I ast

ti me, but i f he wants to say somethì ng el se thi s t'ime

then we shoul d di scuss 'i t f urther.

MS. WORDHAM: I j ust want to be cl ear. You're

not askìng h'i m if he testified that way in a previous

aspect of hi s deposi tj on . You ' re j ust aski ng hj m now,

" Is that your opi ni on? "

MR. WEINST0CK: Ri ght. I have hi s transcri pt

from l ast ti me and I can quote from i t. But j f he

wants to gì ve a di f f erent answer th'i s ti me, I woul d

l'i ke to gi ve hi m the opportuni ty to do so.

THE WITNESS: The phrase "contri buti ng to the

declìne" js a Iittle vague, but I will tell you that I

do agree that predation by striped bass incneases

mortal i ty on those I i sted speci es .

MR. l¡JEI NST0CK : 0kay .

O. 0n page 552 through 553 of your last

deposj ti on sessi on I asked:

" Is i t your opi n'i on that strì ped bass

predat'i on j s one of many f actors contri buti ng to the
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decl i ne of the l i sted speci es? "

Your answer was: " It i s. "

Does that refresh your necollectjon?

A. No, but I 'l I stand by that transcri pt.

O. Okay. And that's st'i I ì your opi ni on today?

A. Yes.

a. And have you expressed that opìnion to other

peopl e who work for the DFG?

A. I don 't recal I .

O. Do you know whether or has any other DFG

person expnessed that same v'i ew other than Jason DuBo"i s

i n an emai I we went over I ast ti me? I don't want to do

that agai n. But other than you and Jason DuBo-i s, has

any other DFG person agneed with the opinìon that

strì ped bass predat'i on i s one of the causes of the

decl i ne of these l'i sted spec j es?

MS. W0RDHAM : 0bj ectì on , cal I s for

specul ati on.

You can answer to the extent you know.

THE l^/ITNESS: I don't recal L

BY MR. WEINSTOCK:

O. Do you recall whether any DFG biologist has

taken a contrary view to that, claìming that striped

bass do not contri bute to the decl i ne or have not

contri buted to the decl j ne of these I i sted specj es?
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A. No,

O. You also previousìy testjfjed that reducing

strìped bass predation by eljminating the strìped bass

regul at'i ons woul d contri bute to the recovery of these

l'i sted speci es.

Fj'rst of al I , do you remember sayi ng that?

A. Not exactl y.

O. 0kay . Do you want the exact quote? tnJoul d

that he1 p you?

A. If it's important for you to verìfy what I

sa'i d prevì ous1y, then yes. If you j ust want to move

forward

O. My next question was whether you have

expressed th'i s opì ni on or di scussed j t wi th other DFG

peopl e. But fj rst I had to establ j sh that's your

opi ni on before I coul d ask i f you d i scussed your

opì nì on wi th anyone el se.

A. Ri ght. 0kay. So pl ease read that one

statement,

A. I assume jt is still your opìnìon that

reduci ng stri ped bass predatj on by el i mi natì ng the

stri ped bass regul at'i ons woul d contri bute to the

recovery of these l'i sted speci es.

Is that sti I 1 your vj ew?

A. That's a I i ttl e nuanced, and I woul d have to
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contempl ate that a I i ttl e bi t.

Wel I , 'i f we assume that chang'i ng the stri ped

bass fi shì ng regul ati ons woul d reduce the abundance of

stri ped bass, then I woul d say yes, reduc'i ng the

abundance of striped bass would contribute to the

benefit of the species, or whatever you saìd.

O. Good enough. And have you shared that opinìon

about the benefj ts of reduci ng stri ped bass popul ati on

and predat'i on wi th other DFG empl oyees or managers?

A. I don't recal I doi ng that.

O. Do you recall whether any other DFG person

that you have tal ked to or corresponded w'i th has

expressed the vjew that reducìng the striped bass

predat'i on by el i mi natì ng the stri ped bass regul at j ons

would contribute to the recovery or otherwjse benefit

the I'i sted spec j es?

THE WITNESS: I hate to do j t, woul d you read

that agai n. I was thi nki ng.

( Record read . )

THE WITNESS: I defi ni teì y do not recal I

heari ng any of that.

BY MR. f^JEINST0CK:

O. Do you recall anyone at DFG taking the

contrary view that reducing the striped bass sorry.

Start agai n.
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O. So why don't we di sregard al I those other

thi ngs . You may remember them, you may not. But as

you si t here today, woul dn't you agree that el'im'i nati ng

the stri ped bass regul ati ons that I i m'i t the catch and

the s'i ze of stri ped bass that angl ers j n the Del ta can

take, that gett'i ng ri d of those regul at'i ons woul d have

the effect of reduci ng i n some amount the strì ped bass

popul ati on?

A. I agnee that that's the case.

O. 0kay. But I take it that ìf I ask you the

next question, how much, you would say "I don't know"?

A. Correct.

O. Okay. Now, 'i n following up on your opinjons

regardi ng stri ped bass predati on harmi ng the I j sted

specìes and reducìng it as a likely benefit to the

I i sted specì es, have you recommended to anyone at DFG

or anyone outsi de DFG that the stri ped bass regul atj ons

be el i m'i nated?

A. No.

O. Why not?

A. Because striped bass regulations are a policy

matter. And I dj d not feel i t was my rol e to suggest

the appropri ate mechani sm to i mp1 ement a 1 arge- scal e

ecosystem change.

O. Why do you thj nk el i mi nati ng the stri ped bass
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A. So I don't remember mak'i ng that statement you

j ust read. I thi nk you added a few words or somethi ng.

O. Here's my questjon and your answen on

page 403.

rrQuestjon: You already said you can't agree

or dì sagree w'i th the way he sai d i t. Now I'm aski ng

f or your vi ew of the same i ssue wi thout tyì ng 'i t to hì s

words, and that i s whether or not reduci ng stri ped bass

population or attempting to do so vja deregulation you

thi nk i s 1 i kel y to hel p the sal mon recovery. "

Your answer:

"Answer. I would say the odds are it wjll."
Is that j t st'i I i your opì ni on?

A. It is.

a. OkaY.

MS. W0RDHAM: Just for cl ari fi cati on, whi ch

'i terati on of Marty's deposi t j on?

MR. WEINST0CK: J anuary 1 4th.

MS. Ì^J0RDHAM: Thank you.

THE WITNESS: And I'm not trying to be crafty,
I want you to understand . I 'm real 1 y j ust tryi ng to

understand.

MS. WORDHAM: You're doi ng fi ne.

THE WITNESS: 0kay.

MR. WEINSTOCK: Could you go back to my

ROSE GONI REPORT|NG (916) 863-0730 615
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O.

ob j ectì

Pi scì vorous.

" pi scj vorous stri ped bass stri ped bass and

1 argemouth bass as wel I as the many other

pì sci vorous fi shes that co-occur wj th 1 ongfi n smel t
suggest that even a smalI predation rate by fishes

resul ts i n the I oss of many ì ongf i n smel t. "

Is 'i t also your view that even a small

predati on rate by strì ped bass on the four I i sted

speci es i n thi s case such as three out of 1 ,000

stomachs of str-i ped bass woul d sti l l nesul t i n the

I oss of many of the I i sted specì es due to the abundance

of several million juvenjle and adult striped bass jn

the Del ta?

A. Yes.

MR . t^lE I NST0CK :

on? Go ahead.

MS. WORDHAM:

understand the

You want to make your

It's vague and ambi guous. I

questi on . But apparentl y Martydi dn't

di d.

MR, WEINST0CK: He knew where I was

f rom bef ore I even f j ni shed the quest-i on.

O. And .i n th j s panagraph i n your 2009

DFG's 2009 report, you cj te DFG's pri or 5.3

est'i mate of stri ped bass predat j on on del ta

At that time, a year ago, you didn'

com i ng

report or

percent

smel t .

t thi nk
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hmbreportGcomcast. net, apparentl y somebody named Bob.

a. Do you know what Bob sai d that you are

respondi ng to?

A. No.

O. Okay. Let's look at paragraph two of your

emai L At the end of paragraph two you state:

"NMFS recently published a report on a model

that shows predatjon by strìped bass can

i nfl uence vi abi ì ì ty of Central Vai 1 ey

sal moni ds , but that j s no surpri se. "

So 'i s thi s sentence ref erri ng to the art'i cl e

by Steve Lj ndl ey? I can't remember j f there was a

co- author. In/hy don't you tel I us what report you ' re

referri ng to.

A. I have to tel I you, I don't remember th1 s

message at al L But from what's thene, I woul d

concl ude that I was tal kì ng about Li ndì ey and Mohr

2003.

a. 0kay . And we've seen that al ready , and we've

tal ked about i t.

And you say that the concl usj on that stri ped

bass can j nfl uence the vi abì I ì ty of Central Val 1 ey

sal moni ds, you say that that 'i s no surpri se. And why

do you say that?

A. I don't recall why I said that.
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a. Do you agree with that today?

A. Yes.

a. And why do you think it is no surprise?

A. Because strìped bass are abundant and

piscivorous, and the nature of their model was such

that it could forecast an impact.

O. It di d forecast an i mpact?

A. It d'i d f orecast an i mpact.

O. And you found that report to be persuasive and

rel i abl e?

A. I was not able to determine whether it was

rel i abl e. It was certai n'l y persuasi ve. As I

menti oned , I got 'i n touch wi th Steve Lì ndì ey to t ry to

dj scuss the rel j abi ì i ty of the report and he di dn't

nespond.

(h/hereupon Pl aì ntj ffs' Exhi bi t Number 102 was

marked for i dentj f i cati on. )

BY MR. WEINSTOCK:

O. Can you tell us what Exhjbjt 102 ìs?

A. It wi l l take me a moment. It l ooks l i ke

and ï actual'l y cannot vouch f or thi s 'i t l ooks l'i ke a

prì ntout of some posti ng by me on a Websi te cal I ed

danbl anton. com i n 2006.

O. And did you author this postìng?

A. I don't remember authorì ng thì s posti ng, but
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same al gori thm Kohl horst di d for stri ped bass

di stri butì on and abundance but used modern data.

O. And you've already told us that that realìy
d'i d not produce any rel i abl e resul ts i n terms of

esti mati ng stri ped bass predat'ì on, correct?

A. I don't remember i f I put 'i t that way. I'l I

tell you, jt gave jnstruct'i onal results in that it said

ìf you Iook at modern str ìped bass distrjbution and

abundance and food habits data you get an estimate of

zeto predatj on on del ta smel t.

O. Yes. h/e tal ked about that I ast t j me.

And i t says you're worki ng wj th a stat j sti c'i an

to create a better aì gorj thm, e. g. , wi th confi dence

i nterval s.

Now, is that the effort that you previously

tol d us about that you were worki ng on wi th Ken Newman

that was never compl eted?

A. Yes.

a. And I take'i t that 'i t is still nowhere near

compl etj on?

A. Correct.

O. Is there any estimated date of completjon 'i n

the near future?

A. No.

a. Gojng down a couple more paragraphs, the one
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beginning "We've got technical reports, " the second

sentence says:

"Salmon are 'common' jn stomachs of strìped

bass. "

And I 'm j ust wonderi ng what di d you mean by

" common " ?

A. I don't recal I what I meant by common. But I

was characteri zing what I saw i n those food habj t
studies that I referred to.

O. The ones from Stevens and Thomas in the '60s?

A. The ones I referred to where we've got

technical reports and peer-reviewed papens on many

studi es of I ocal stri ped bass food habi ts. So that
would include Thomas and Stevens in the '60s.

O. Are there other reports that you can 'i dentì f y

that show that sal mon are common i n the stomachs of

strìped bass other than the stevens and rhomas studjes?

A. Not that I recall.

O. Well, Nejl Manjj thinks that you're the

prì mary stri ped bass expert.

A. 0h, yes.

O. All rìght.

(1,,'/hereupon Pl ai nti f f s' Exhi b'i t Number B3

previ ousì y marked for i dentì fj cati on was

di scussed. )
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$alllon (and perhaps winter-mn chinook sai¡eon which a¡e srnalle¡ when they migrate) to
shiped bass predation. Thus, the estimate ofpiedation with the Proposed Project is less

thart i.4% (estimate fo¡ fall-run chinook saimon). As thePrb:posed Project would
stabilize shiped'bass abundance at the present (estimated 1 994) lovel, the Proposed

Project would not resuii in a change in þredation ûom the present (estimated 1994) level.
However, the estimate for predatio:r þy siriped bass.stocked as a result of the.Proposed

Project wouJd lead to a¡ increase in mofiality oflate-fall:¡un ôhinook salmon.smolts'by .

lessihan 0.g-z]%'overlheNoPiojectAlternative'beoauseoftheexpected.deoline'i¡
thesrriped bass population undbr.the No Projeci-A.ltemative and the ósmmensurate . '
decrease inpredation on iate-fall.run chinook saimon. This is a significant:adverse;.but '

n:ilqalable,effect. 
; ..,:. . . ;.

-'' Thèsepredation impacts'oiiheProposeð PrQ""ì'on lutu-full-iún chinook sàknon.:..

will be mitigaied by scrèening projects as desoribed in fhe Conservation Plan'fo¡ the

CDFG Slriped Bass Malagnlent Program'and required pursuant to the aúfhod'z.ãtion .for

incidental take under'ESA and CESA (see Section 6.0 of this EIR). 
'In 

the.iort! tertr;'the
'Proposed Project wül provide proiböfion to late-fall-run'clinook salmon because1he

benefits of the mitigatíon screening wiil continue after the Project is completed f,or the
oWratilnai life of the.so¡eens,'which has been estimated to be 20 years. '

'VVinter-ru¡ Chinook Salmou (Federul ulia State Endangered) . ' :

,,. :

Stocking of yeaáing nd Z-year old striped bass will occur in June ór Julyin San

Pabio Bay after winte¡-run chinook salmon smolts have emigrated from the.Estuary.

Thus, stocking atthattime and lócado¡ wili avoid immeúiate co¡fiict between stocked
shiped bass and wínter-run chinook salmon,

. Howeyer, predation could occur on subsequent winter-run chinoök salmon year

classes as the stocked striped bass grow and beccjme increasingiy piscíverous; The
CDFG has estimated (see Appendi! E in the.Conservation Plan for the CDFG.'Stríped.

Bass Ma:ragement Program) that through predation, the Proposed Pïoject will.cause.O-7-

L6To mortality of winter-run chinook-sämon s¡rjLolts. At the present (estimated 1994)
population level of712,000 adults, total predation by shiped bass on Winter-run chinook

' salmon is estimated lobe5.6To. Ag theProposed Projectwould slabllize sfriped bass

abundance at,.the present (estimated 1 994) level, the Proposed Proj ect would nol.result in
a change in predation ûom the prësent (estimated 1994) Level. However, the estimate of
predation by strþed bass stocked as a rdsult of the Proposed Project would lead to an

íncreaseinmortality ofwinter-run chinook salmon smolts of 0.7 -.1.6% oúerthe No
Projecl Aite¡native 'Decause of the.expected deciine in the striped bass population under

the No Project Altemative and tle corunensuïate decrease in predation on winter-run
chinook.salmon,, Ihis-.is.a-si gmfi cant,'but mifigarabTe,.effect

Based on the resuiti of a lvifiei-run.chinook salmon population modei developed

by NMFS, the estimated level of impact is not expected to substantiaily increase the

ì.
-l':.,

.! .

,t
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other firnds mày beused for this purpose. If the Shiped Bass Management

Program.terminates in the frrst four years, CDFG wjlJ ñ¡nd soreening projects

coveringat leaslT5 cfs ofdiversions. Ifthe?¡ogram terrninatesj¡ the second

,four years, NÀ4FS and CDFG wjll reevaluate CDFG's obligation for mitigation

soreening with the intent of reducing the obligation Êorn the fill i50 cfs to a level

commensurate with the:impact. "' ': .' " "1' 
: '

{f'the stô'ekì.np'prograur .is'srìbsïintially.rê'duced"from ihe pioposed Lwel of.,7:2:1îi''¡i;.;;;i' '- 
'

'r.nillionyeáiìíñg eqriivalents.,':NÀ4FS:anö'CDFG'wi'11 reevaluate CDFG's " ':':r"¡'';1"i'

Jttrgott.in-for,rãitigaiion's"iaening with the ini'eirt oñreducing that obligaticit. ì' ' 
. '':¡ ¡ '

So¡eerib'shall:bei'ooni'entionãl;;positivebarriert¡tpes of screens and CDFG.ensures'i" : :-':

ttiut tttr+.i¿,tiib will be ope.at'.d anð.ritáüt¿ined th¡oughorii their normai .i ..' ::::: '' : "

4,;. Potentiai prójeetsrinchidê.eithei ñrüy flrridr.ng or öost sharing screening of s¡rail :' ': " -" 
.

diverbisis:¡bt'curreritly scheduled foï scibens.IIf smail diversions a¡e ncjt '. ' ''' ' i'' :'

availabie fcir,.screeniirg, cosi shâdng screening of iarge diversions wili be. : - :' j

' ; ¡.Fif :",.

......i
''t

.. i'

" 
1'?':'

I

'l
!

cónsidered. "

-l

5.''Screendesigns.l¿i]]bereviewedaridacceptedbyNMFSpriortoinstaiiation':
. Screen designs iiclurie a drawing paekn+e and/or photographs describing types of -

sc¡eenb and site conditions,

In the long term, the Prcposed Frojeôtwill provide plotectioll to winter-run

chinook salrnon because.the benefits of the mitigation screening will continue afler the

Project is completed for the operational life of the screens, which has been estimated to
-tr.l be 2}years. .':
I

..:1

Spring-run-Chinooi< Saimon. (State Can,dìdate foi Threatened;

| tr'ederal ProPosed Threatened)
. ... 

: ...1 , - : ... :... :.:

, ; Stoôking yearlinþ and 2-year'oldstriped bass in June or July in Sair ?abio Bay

! will have no imingdiate,.short-te¡rn effect on.spring-run chinook saimon because spr.ing-

. run chinoök saknon are not in the Esfuary then. However, as for wiirter-run.chinook'

i saimon, predation pofentially could occui on subsequent spring-run chinook saLrnon year

stocking wiil maintain striped bâss at thøpresent (estimated 1994) population

level of 772,000 aduits. Using the approach described for winter-ru¡ ohinook salmon

-(qep -Appe.ndixF,rn t'le -Çons-eryation Plan for'the .CDFG.S.fríped.Bass Managemett

Program), the CD?G estimates that predatíon by the total striped bass population at the

pt"*nt (estimated 1.994)levelconsumes 3.2% of spnng-run chinook saknon juveniles

migrating through the Estuary. The. estimate for predation by striped bass stocked as the

59
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result of the Proposed Project would lead to an i¡crease in mortality of spring-run

chjàook salmonïf 0.5 - t.0% over the No Project Altemative because of the erçected

deoiine in the striped bass poulafion under the No Projçct Aiternative and the

commensu¡ate deoreas.-inpredation onspring-run.chinook saimon' Thus, the ProposeC

Project has a sig.niñcan! bul mitigatable, effeot on'spring-run chínook saimon'

.. i
. : The. CDFG ærd'NMFS have ageeð.to an adaptive rnanagement plan that rnodifies

,the stripeil.,bqss:man4gen-ent.p.fogfam.in.respo¡Se'tO e[aages in striped baSs'abg4ó4noE"pr' :"'":: '''"'li"

'ctlangeì 
in.iestimaþd õonquplptisn rates'by.striped,bass orf 'covêreci speiies (See Cåapter'' ''" ' '1:

3;:Sition,Þ.of..tlte,Conspivatiônplaq:fo¡'fhe,,CÐFGStripedBassl{a1aee.1entPlogr"arn);':" 
''':

kr brie{, the CDFG an¿ ¡r¡rlFs wili evaluate whether adjustment of sbiped bass

..uranagerne,nt prograln:isneeded,if.fçvo-succésEiVe.adult sfriped basSpopulation estirnafgs :: ' . :r'

diverte'sigrifiiærtlyrft.o¡r,2..ta000orif'suipedihassdietmor'riforingindicatos.thattlie..ir,::.':..':"
consrimptionrâte oiany of the covered fish species is greater than previously estímated'

.Potential.nro.di.ficatio¡sdotheiprogram..includechal.rgingthe::agecompositionof,istpcked--i,.. "'t:;'':
,stnped, bass; chang.i:rg.:gtoeking.iocation(S),.rêducing the number of striped bass'sto.ckeÈ;

or'.increasjng"rnitigatior'r:,. i r. .' . . :.r..'i.:'

Central Yaüey Steelhead (Federal Threatened)

. stscking yearling arÃ2-yeæ oid striped bass in June or July in San-Pabio Bay

.willhave'noimrnediate,shorttermeffectonstee1headbecausevirfuai1yal]:steeihead
smoits already have left the Estuary md yearling steelhead are too large to be easily

consumed by.lhese striped bass' Predatiôn by striped bass potentially could occur on

sìlbsequent steelhea<l ¡zear classes as the stocked slnped bass grou'_and become rnore

piscivårorrs, Altlough not documented scientifically, it is known that skiped bass'are ..

sometimes induced to'feed on releases of hatchery'¡s¿¡ed steelhead in the Feathe¡ River' '

However, steelhead.have been found in only one of the thousands of stomachs examined

fr,om Sacramento-San loaquin striped bass. Considering this lack of evidence of striped.

bass predation on stqelhead and that out-migrant steelhead areTargæ ahd can swim fá.ster

tha¡ salmon smo1t6, predation by stocked strþetl bass on naturally prorluced steeihead

wili likety.be substantialiy less than the 0 .7 -l .6% impact estimated for wiuter-run

chinook salmon otthe 0.5-1.C% impact estimated forspring-run chinook salmon.

: 
Sprrog-¡,rr, 

"friuoot 
*.loron are not Fed.eraliy listed; thus mitigation to offset

inapacts.ón spr.mg-r.urt,ehinook salmon:is.ngt required under the Fede¡at ESA. However, : .. . '.

. the spring-r¡n chinook salmon is protected by CESA because the Califomia Fish'and

Game Commissíon accÇp.fed it as a.candidate for threatened status in August, 1'997,

Trnpaets to spring-run chinoi¡k salmon.frbm the-Proposed.Project will be mitigated by

screening.projects in ascordance.withtho Conservation Pl¿n forthe CDFG Striped Bass

. ManagernãntProgram (see Section 6-0'cif this EIR). In the long term, theProposed '

project wili provideprotection to spring-run cbinook salmon because the benefits of ihe

mitigation screeningwilt continue àter the Projegt is completed for the operational life of

the sc¡eens, which has been'estimateó to be 20 years '

60
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I¡MITED 5ïÃTES DEPARTffiEN¡T qF COflIMENCE
l$tÈio¡tt, 9ctsn ¡c snd Acns¡ph¡ric AdrniniægncÈlon
NATIONAL MARINE FISHEFIES EERVICE

F/SW031: I,ÈfH

Don SEevens

Lisa Holsinger and steve Lindley

Estimate of striped. bass predation on
Sacramento River wlnter-run chinook sal.mon

S,ttached is a report detailing the National Marine FisherÍes
Se¡¡¡icere revier¡ of the California Ðepartment of Fish.and Ganers.
(CDFG) baseline eetinate of striped bass predatiorr on Sacramento
River winter-nrn chinook salmon,' Based on the most recent
versión of the CDFG anaLyËeË (SepÈenber 20, L996). CDFG has
estimated that predation on winter-run chinook ranges frou 0,68
to 1.2* of annual wÍnter-run chínook juvenile production-

1¡ general, we have found a number of problelrs in the CDFG
ana!-yses, which l-eads to an overall- underestimate of striped bass
predatÍon. I{e have made corrections to these analyse,s and have
deter¡ni.ned that based on the available data and the correct,ed
CDFG model, tlie e'stj.nate of baseLine predation is a minimum of
1fì-1 a9 aP *lra t¡{-Èoe->rrn ¡hì¡naì¡ .írrrzani'l o nrnr{rrn*i n¡ lifnronvo-

rå vs-v -.v- vv f v- |

we consider these values as underestimates because they do not
account for: 1) the more íntense predation. that occurs at
artifÍcíaf structures, Z) predation in the sacramenÈo River above
Harnilton CÍty,, and 3) pred,ation in San Pablo, San Francisco Bay
and the ocean. l{e hope to discuss the technical aspects of our
review at tomorrowrs meeting-

Nancy Chu
Hilda Diaz-Soltero
JÍur iecky
Craig t{inEert

DFGO90399
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UNITEB STATES DEPAHTMENT OF COMMEtsCE
National Oce¡nic and AËmosphenic AdminisÈraËion
NATIONAL MAFINE FISHEBIES SERVICE

Southwest Fisheries Science Center
Tiburon l,aboratory
3150 Paradise Drive
Tiburon, California 94920

April 2, L996

E/SWO31- - Lisa Holsinger

F/SWC3 - Alec D. MacCall

Revj-ew of Stríped Bass Impact Calculations

I have Looked. through E}':e 9/L4/95 draft a.pplication for an
'Individ.ua1 Incidental Take Perrnit by the CDF&G Striped Bass
Management Program and backgiround references that you sent.. My
reading of the documènts only focused on the projected
consumption of winter-run chinook salrnon by stríped bass,
particularly by fish that are proposed to be released from
holding facilities. In ny opini-on, the document grossly
undereètimates the potential impact on winter-run. Even if it
v¡ere estimated accurately, the average consumption of winter-run
r+cul-C nct be the rele'¡ant statistic--rather¡ we need to ewaluate
the rísk associated with the proposed action, and therefore need
know the naxjmun likely impact on winter-lun, i-e-, the impact
expected in án unusually bad year. Year-to-year variability tuiII
reËuLt in irnpacts that ãre higher than the estirnated average in
nearly half óf tne years. The risk we are concerned with would
be rnore closely reláteA to the highest annual impact expected in
perhaps a decaãe, such ,that there is a l-0? chance of experíencing
this high an írnpact in any given year.

First, I offer sone comments on cal-culatÍon of the averagie
consurnption.. I am not familiar rvith details of the data or
historical sampling, so I will tentatively accept the overall
scheme of computation as valj-d. I see two assumptions that
clearly resuLt in underestimation. on page E-1-, top paragtaplt,
the'document assumes that the frequency of occurrence represents
the daÍ1y consumption rate. This apparently ignores cases in
which striped.bass stomachs contained more than one salmon. fn
some seasons and locations, salmon constitute the main prey of
striped bass. For example, Thomas (L967, P.53) says regiarding
the spríng diet in the upper Sacramento Ríver, t'king' sa.l-mon v/ere
the rnajor d.iet item of 45 juvenile bass. Salmon comprised 658 of
the stomach contents [presumably of adult bass] by volume and
were found in 62e" of the bass sampled.rr This high a stomach
volume strongly irnplies presence of nultiple salmon as prey.

Unfortunately, the published data do not al-low estimation of
hol+ many salmon occur in the averag'e bass stomach, given tÌomach' given .n"r"m

"f lø "r
t.ffi¡

F/SWC3:ADM

MEMORÀNDUM FOR:

FROM:

SUBJECT:
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salmon i-s present as a food item. Let us assume the number is
two to four. fhe íinpact of the bass enhancelnent now becomes a 3

Eo 6B addítional rnorlality of winter-run, rather than the
orj-giinally estinrated 1. 6å.

The document (p. E-2) also'uses a proportionaL trcorrection
factor for the decrãase in salmon abundance over the past three
ã;áã;=]tr The assumpti-on is that salmon predation by bass ís
lr"fiortional Èo the ñunber of salmon. This assumption is not
vafia, because there is evídence that bass feed' preferentially on

salmon: Íhomas (L967, P.60) says 'tFactors other than overall
aUunaàn"e obviously affãct an organism's avaifabitÍty to bass'
For example, pond. snelt fand other species] are much more
abundant- in'the Delta and sacramento River than their occurrence
in the diet indicates. Conversely, carp and king salmon aT.e

probably less abundant than their occurrence in the dÍet
indícatãs. tt fo this I{e can add two further considerations:
satiation rrrill be rarer at lower salmon abundances, and.
wÍnter-run smolts pass through the system somewhat isolated from
the abundant ouÈrniäratíons oi hatchery fish. Lor¡rer densitíes of
ã"ttnig"ànts will =útt.f a disproportionally high :nortaljty rate
from á predator that preferentially !ee$s on them. Again we have
ro qo"tLitative basisl but if the relative predation rl¡ere to drop
to 0.5 when relative salmon abundance drops to 0.36, the
estimated average impact Af the addítional striped bass nov¡

becomes a 5 to ÍOZ a¿¿i-ticnal mortaLit]' of winter-run"

The fínal guestíon is how high rnight the mortality be in an

unusually bad year? stevens (L966 p.73) estimated abouÈ 322 of
ifre striiea fa3s population inhabits the Sacramento River area'
For the present pürþose, we are more interested in the geograplic
distributiitn of ine'stríped bass specifically during the period
of winter-run outmigrat,ión.. Again, I will make an assumption
that two to three tímes the average abundance of striped bass may

occasionally move into the region.where winter-run smolts would
Ue àaten. ift" estímated maximum inrpact of the addítional striped
bass now translates to a risk of a L5 to 30å 10ss of the
outmigrating winter-run smolts in some years.

My modifications of the CDF&G cafculations are based on what
I beliãve are reasonable adjustments to their model and parameter
val-ues. Data may exist to lnod.ify or refute some of my estimates.
I would invite CônCe to refute my estinates or irnprove their
model as appropriate. However, given the information presented
t;-ñ, it i! m! considered opínion that CDF&Grs proposed striped
bass program poses an unacceptably high risk to the sacramento
winter-run chinook.

DFG0 9031 1
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United Sutes Department of the Interiorffi
IN BE?LYNDIIATf):

FTSH AND WILDLIFE SËRVICE
9lI NÉ. llth.Avcnuc

Portland, O¡'eton 9?2å2.41 8l

I

Ralph Draudson, President
Califomía Striped Bass Association

sEP 0 7 1995

P.O. Box 591

Bethel Island, California 9451 I

Dear Mr. Draudson:

Thank you for your letter ofJune 23, 1995, to Secretary Babbitt. I have been asked ro respond Ìo
youÍ concerns regarding striped bass in the Sacramento-San Joaquin Bay/Delta Estuary. Please

accept my apology for this delayed response.

The Fish and Wildlife Servicç (Service) also is very concerned about California's declining
population of striped bass and is committed to restoring this valuable species and the frshery that
it supports.

The Cen¡rsl Valley Project Improvement Act (CVPIA) provides a great opportunity to help
restore declining fish and wildlife in California. 'With 

the assis¡ance of the California Departmenr
of Fish and Game (CDFG), other agencies, and interested panies, we are in the final stages of
developing the dr¡fr tu¡adromous Fish Restoration Program (AFRP) under Secrion 340ó (b) (t)
whose goal is to make all reasonable effons to double the natural production of striped bass and
other anadromous fish in California's Central Valley.

The CVPIA, under Section 3406 (b) (18), also provides that "if regucsted by the State of
California," the Service will "assist in developing and implemcnling managernent nleasures to
restore thc stripcd bass fìshery of the Bay-Delta estuary." \ile anticipate working closely with the
CDFG toward this end in thc near future.

It appears clear th¿t the pen rearing ofsalvaged, naturally spawned striped bass is a useful
restoration action thar will aid in the production of this important species. This action, done in
combination with key habitat rÊstoration mcasures, should result in significant inrprovenrent in the
striped bass population and its fishery,

It is imporlant to realize that our restoration actions under the AFRP and overall CVPIA must
take endangered specíes into consideration and abidc by the Endangcred Species Act (ESA) We
are awarc that the National Marine Fisheries Service's (NMFS) biological opinion on wifier-run
salmon describes a strategy linking restoradon eflbns for striped bass with the recovery of wintcr-
run salmon and that moderale releases of net-pen-reared striped bass have bccn authorized, To
this end, we will discuss the concem you have voiced with NMFS and the CDFG in an attempt to

n/-
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Ralph Draudson. Preeident PageZ

find appropriate actions that will restore both winter-run salmon and striped bass and thal ars

consisteot with the CVPIA, ESA, and the overall ooncept of sound eco$ystern managemen¡.

Our AFRP staffhas been invited to meet with the Srriped Bass Stamp Fund Committee on

September 28 when we will update the Committee on the Program status, draû Program Plan,

and d¡scuss opportunities consisrent with CfPIA authority to re$tore striped bass in the

BaylDelta.

We are oonvinced rhar rhe overatl success of the AFRP ancl C\IPIA will drpcnd on strong

partnerships between parties that share the common objective of anadromor.rs frsh restoration. We

iook forward to such a partnership with the California Striped Bass Association and other fìshery

interests and thank you for your continued interest and support of the Services activities in fishery

festofation.

Sineerely,

GC:

National Marine Firherie¡ Service. I.ong Brach, CA

Fisheries, Region i
Sacramento/San Joaquin Estuary FRO

Sacra¡nento ES (Jirn McKevitt)
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(3l11l2OOg) Marty Gingras - Re: Taucher Meeting and Striped Bass

From: Marty Gingras
To: NManji@dfg.ca.gov,TForeman@dfg.ca.gov
CC: CARMOR@dfg.ca.gov
Date: 211312007 6:10 AM
Subject: Re:Taucher Meeting and Striped Bass

** Confidential **

Hello Terry and Neil,

A slot limit (keep fish between prescribed minimum and maximum sizes)would be a legitimate
conservation measure for striped bass and consistent with the current Fish and Game Commission
striped bass policy. No doubt. However, Bay Delta Region has suggested that the current Fish and
Game Commission striped bass policy is NOT in the best interest of the State.

With the status of Delta smelt and a few other natives in the tank, and recent 'back of the envelope'
calculations indícating striped bass predation could be a very significant factor, we probably should not
take steps to increase the abundance of anadromous striped bass. lncreasing the abundance of
anadromous striped bass by'non-ecosystem improvement' means like a slot limit would probably be
especially problematic. At minumum, mitigation for projects exclusively (or nearly so) intended to
íncrease anadromous striped bass abundance would be horribly expensive.

I'm thinking we should not spend any time discussing a slot limit until we have revisited the Commission's
striped bass policy and found that we should take steps to increase the abundance of anadromous
striped bass. That said, if you want to discuss this at a Taucher meeting I'll do what I can to help.

As far as fish issues go, this is pretty darn serious. Striped bass fishing is very popular. Striped bass-
fìshing advocates have been upset for several years and we don't appear to be providing them good
customer service. The ESA issues are clearly getting worse. We really should have a within-DFG
summit on anadromous striped bass and we should have it soon.

Thanks

Marty Gingras
Supervising Biologist (Fisheries)
California Department of Fish and Game
Bay Delta Region
4001 North Wilson Way
Stockton, California 95205

Phone (209)948-3702
Phone (831)372-2581
email mgingras@dfg.ca.gov
>>> Neil Manji 02112107 7:46 PM >>>
I've tried, Marty has tried. Maybe you can provide the wisdom that we have failed to do.

>>> Terry Foreman 02112107 7'.32 PM >>>
Do any of these people understand the purpose of a slot limit?

Terry

---Original Message----
From: NeilManji
To: Gingras, Marty <MGINGRAS@dfg.ca.gov>
CC: Mclntire, Heather <HMCI NTIRE@dfg.ca. gov>
Foreman, Terry <TForeman@dfg. ca.gov>
Creation Dafe:2112 7:10 pm
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(3/11/2009) Marty Gingras - Re: Taucher Meeting and Striped Bass

Subject: Fwd: Re: Taucher Meeting

May need your help. I'm not sure who in DFG supports the slot?

Neil

>>> <summerhillfarmpv@aol.com> 02112107 8:37 AM >>>
Jon, at the last Taucher meeting, there was a brief discussion on the topic, in which Mr. Manjitold us that
the Bay-Delta biologists did not agree with the slot limit, but we have since been told that is is not true,
and they do support such a limit. Since there seems to be a difference of opinion on thís within DFG, I

am not sure what the right approach needs to be. No action will continue to allow the catchable numbers
of stripers decline, and they are currently well below the F & G Commission recommended numbers now
(attached F & G Commíssion policy & Pop graphs). Frankly, I don't understand the logic of the DFG
position, since the slot limit would increasing spawning numbers, decrease listed fish preditation,
increase angler satisfaction (more fish available), and mandate release of fish with the highest level of
contaminates. The reason for the DFG position was never adequately discussed. Perhaps, at the next
Taucher fisheries sub committee we can have DFG aüend to allow us to discuss the reasons for and
against a slot limit. ls this possible?
Mark Rockwell
V.P. Conservation, NCCFFF

ln a message dated21912007 12:58:55 PM Pacific Standard Time,
JFischer@fgc.ca.gov writes:
Mark,
The recommendation for a striped bass slot limit was considered and rejected by the Commission during
the last sporlfish regulation cycle, if my memory is correct. Having said that, it would be appropriate for
the fishing subcommittee to discuss this during the subcommittee meetíng, and then to bring it up during
the subcommittee reports. ln this instance, ín-depth dialogue should occur with DFG on this matter (l
seem to recalÌ that the Department recommended rejecting the last slot limit recommendation and the
rationale for this should be fully discussed within the fishing subcommittee).

I will solicit agenda topics for the next meeting, and then, in coordination with Commissíon participants
and the Executive Director, prepare an agenda. A stríped bass slot limit should be vetted through the
appropriate subcommittee (fishing), and then if necessary, brought to the entire Taucher committee.
Please give me a call if you have any questions or want to discuss this further. JF

Jon Fischer
Assistant Executive Director
California Fish and Game Commission

Page 2
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comprised of numerous invertebrate and fish taxa.
There were noticeable seasonal shifts in prey fish for
each of the three piscivores. In general, most native
fish were consumed during spring (March-May) and
the highest prey species richness occurred during
summer (June-August). Largemouth bass likely have
the highest per capita impact on nearshore fishes,
including native fishes. Largemouth bass preyed on
a greater diversity of native fishes than the other
two piscivores and consumed native fishes farther
into the season (July versus May). Based on binomi-
al generalized additive models, incidence of pis-
civory was predominantly a function of size for
largemouth bass and Sacramento pikeminnow.
Largemouth bass became predominantly piscivorous
at smaller sizes than Sacramento pikeminnow; about
115 mm versus about 190 mm respectively. In con-
trast, incidence of piscivory was predominantly a
function of season for striped bass. Striped bass
were typically most piscivorous during summer and
fall regardless of size. We conclude that shallow-
water piscivores are widespread in the Delta and
generally respond in a density-dependent manner to
seasonal changes in prey availability.

Shallow-Water Piscivore-Prey Dynamics in Galifornia's
Sacramento-San Joaquln Delta
Matthew [. Nobriga*
CATFED Science Program

Frederick Feyrer
Galífornia Department of Water Resources

*Corresponding author: Matthel.Nobriga@cair,vater.ca.gov

ABSTRACT

Predation is one mechanism that could lead to low
native fish abundance in macrophyte dominated
shallow-water habitats in the Sacramento-San
Joaquin Delta. We used beach seine and gill net
sampling to identify and compare the distribution
and feeding ecology of three piscivores (striped bass,
Mor one s aratilis, largemouth bass, Micro pterus
salmoides, and Sacramento pikeminnoq Ptycho-
cheilus grandis) at five nearshore sites in the
Sacramento-San Joaquin Delta. Sampling was con-
ducted March-October 2001 and 2003. We addressed
the following questions. What are the spatial and
temporal distributions of age-1 and older striped
bass, largemouth bass, and Sacramento pikeminnow?
What prey are eaten by these predators? What is the
relative importance of predator size versus seasonal
prey availability on incidence of piscivory for these
predators? What is the likely per capita impact of
each piscivore on prey fishes, particularly native
fishes? All 76 of our individual station visits yielded
at least one of the three species, suggesting that pis-
civorous fishes frequently occur in Delta shallow-
water habitats. All three piscivores had diverse diets
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striped bass, Morone saratilis, Iargemouth bass,

Micropterus salmoides Sacramento pikeminnow,
Ptychocheilus grandis, predation, shallow-water habitat
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The relative effects of predation in tidal rivers and
their estuaries are controlled by a complex interac-
tion of factors that directly and indirectly influence
prey encounter and capture probabilities. These prob-
abilities can be highly species-specific, location-spe-
cific, and strongly influenced by ecosystem change.
Piscivorous fishes typically pass through a series of
well-described diet shifts as they grow (Mittelbach
and Persson 1998) and as prey availability changes
(Hartman and Margraf 1992; Buckel et al. 1999). At
Iarge spatial scales, piscivore-prey dynamics can be
regulated by flow patterns (Meffe 1984) and turbidity
(Rodríguez and Lewis 1994; Gregory and Levings
1998), both of which are often changed substantially
by dam construction (de Merona et al. 2001;
Osmundson et al. 2OO2; Quist et al. 2004). In tidal
river estuaries, river flow affects the overlap of suit-
able water quality and suitable habitat structures
(Manderson et al. 2OO2; Peterson 2003), which can
influence piscivore-prey dynamics (Manderson et al.
1999) that ultimately influence fish nursery habitat
quality and recruitment.

At smaller spatial scales, piscivore-prey interactions
also can be affected by local habitat features (Werner
et al. 1983; Greenberg et al. 1995). One important
structural aspect of estuarine habitat is water depth.
One of many functions that shallow estuarine habi-
tats may serve is that of predation refuge for small
fishes; in effect they may reduce predator encounter
and capture probabilities. Paterson and Whitfield
(2000) concluded the shallow marsh creek system in

a South African estuary was a predation refuge for
young fishes because large predatory species were
rarely collected. Mclvor and Odum (1988) found
there were fewer attacks on tethered fish in deposi-
tional tidal creek habitats than in nearby deeper ero-
sional habitats.

However, the hypothesis that shallow estuarine habi-
tats can be generalized as predation refuges has
been questioned (Sheaves 2001). First, not all small
estuarine fishes are adapted to use shallow habitats
like marsh creeks; many species or early life stages
of species are pelagic and thus frequent the deeper
habitats often used by large piscivores (Laprise and
Dodson 1989; Hagan and Able 2003). These pelagic
species/life stages may use turbidity, rather than
water depth, as a form of cover from predators
(Abrahams and Kattenfeld 1,997; Utne-Palm 2OO2l.
Second, not all estuarine piscivores are large.
Piscivore-prey dynamics typically are strongly size-
structured (Reimchen 1990), and many juvenile
predators (i.e., < 100 mm or so) can be both abun-
dant and fairly piscivorous in estuarine shallows
(Baker and Sheaves 2005). Small fishes recruiting to
these nurseries may be readily preyed upon by small
predators, so some shallow-water piscivores may
have higher per capita impacts on shallow-water
fishes than others. For instance, age-O blueflsh
Pomatomus s altatrir, impart substantial predatory
mortality on age-O striped bass Morone saxatilis, in
nearshore habitats of the U.S. Atlantic coast (Buckel
et al. i999).

The restoration of shallow-water habitats (S\¡IIH) has
been considered an important ecosystem rehabilita-
tion tool in California's San Francisco Estuary
(Brown 2OO3). Because the Estuary has lost many of
its historical marsh habitats to various reclamation
activities, resource managers have expressed hope
that S\MH could contribute to increased production of
declining native and sport fishes. Breaching levees of
agricultural 'islands' in the Sacramento-San Joaquin
Delta was conceived as a relatively inexpensive way
to restore shallow areas to tidal inundation,
However, subsequent studies of several breached-
levee flooded islands showed they were variably pro-
ductive (Lucas et al. 2002), structurally simple, and
overwhelmingly colonized by Brazilian waterweed

DFco81723

Case 1:08-cv-00397-OWW-GSA     Document 115-5      Filed 02/22/2010     Page 54 of 102



Nobriga and Feyrer: Shallow-Water Piscivore-Prey Dynamics

Egeria densa and, other submerged macrophytes
(Brown 2003). Macrophyte-dominated shorelines are
primarily inhabited by non-native fishes adapted to
use these littoral habitats (Feyrer and Healey 2003;
Grimaldo et al. 2004; Nobriga et al. 2005). We
recently hypothesized that the interaction of hydro-
logic regulation of the San Francisco Estuary water-
shed and local habitat features facilitated the prolif-
eration of exotic macrophytes (Nobriga et al. 2005).
The macrophytes influence fish communigl composi-
tion, possibly including the relative importance of
biotic structuring mechanisms like competition and
predation.

Here, we describe and compare the distribution and
feeding ecology of three piscivores that frequent
nearshore habitats in the Sacramento-San Joaquin
Delta: striped bass, Morone saratilis, largemouth
bass, Micropterus salmoides, and Sacramento
pikeminnow, Ptychocheilus grøndis. There is consid-
erable management interest in the feeding ecology of
piscivorous fishes in the Delta. Elevated predation
rates are considered a potential'indirect effect' of
water diversion operations (Brown et al. 1996) and a
potential hinderance to shallow-water habitat
restoration (Brown 2OO3). We addressed the following
questions. What are the spatial and temporal distri-
butions of age-t and older striped bass, largemouth
bass, and Sacramento pikeminnow? What prey are

eaten by these predators? What is the relative impor-
tance of predator size versus seasonal prey availabili-
ty on incidence of piscivory for these predators? For
the latter two questions, we hypothesized that native
fish prey use would peak during spring, and total
incidence of piscivory would peak during summer.
Our primary goal was to integrate empirical pisci-
vore-prey data into emerging conceptual models of
ecological processes operating in shallow habitats of
the Sacramento-San Joaquin Delta (e.g., Brown 2003;
Grimaldo et al. 2004; Nobriga et al. 2005). This is a
necessary precursor to the development of quantita-
tive predator-prey or ecosystem models, and the
design and implementation of successful habitat
restoration projects. We also sought to provide
insight into the impacts of these piscivores on prey
fishes, particularly native fishes.

MAY 2OO7

METHODS

Study Area

The Sacramento-San Joaquin Delta is the landward
edge of the San Francisco Estuary and a water supply
nexus for much of California's population (Figure l;
Arthur et al. 1996; Kimmerer 2OO2). The Delta receives
freshwater runoff from approximately 100,000 km2
(400/o) of California's surface area. Most natural runoff
occurs during winter and spring (December-May), but
significant proportions of natural runoff are captured
in numerous reservoirs located throughout the water-
shed. Managed reservoir releases support regiona-l
agriculture and freshwater exports for agriculture and
urban users in comparatively arid regions to the south
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Figure 1. Map of the Sacramento-San Joaquin Delta showing
locations of sampling sites. Primary river channels and embay-
ments are depicted in black. The Yolo Bypass f loodplain and
Delta sloughs and flooded islands are depicted in gray.
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and west. Primarily during the latter half of the nine-
teenth century and the first half of the twentieth cen-
tury, the Sacramento-San Joaquin Delta was converted
from a seasonally brackish marsh into a network of
leveed channels conveying freshwater year-around;
the Deìta channels surround tracts of land drained to
support agriculture (Nichols et al. 1986).

Species Background

Striped bass were introduced to San Francisco Estuary
in 1879 (Dill and Cordone 1997). They thrived and
supported a commercial fishery until 1935. They still
support a recreational fishery despite a steady decline
in juvenile production since the 1970s (Kimmerer et al.
2000). The striped bass is the San Francisco Estuary's
most broadly distributed and abundant large piscivo-
rous fish (Moyle 2002). Striped bass spawn in large,
non-tidal tributaries to the Estuary. Its eggs and larvae
are transported to the Estuary low-salinity zone by
river currents. Age-l and older striped bass occur
throughout the Estuary and in adjacent freshwater and
marine habitats.

Unlike striped bass, Iargemouth bass are primarily a

freshwater fish that cannot successfully reproduce in
brackish water (Moyle 2OO2). Largemouth bass also
were introduced to the San Francisco Estuary water-
shed in the latter 19th Century (Dill and Cordone
1997), although their numbers in the Delta have
increased only recently (Brown and Michniuk 2OOT).

This increase was associated with increasing water
clarity and submerged macrophyte abundance in the
Delta. The increase in abundance has also been appar-
ent based on fishing patterns; Iargemouth bass abun-
dance has increased sufficiently to support a signifi-
cant sport fishery (Lee 2000).

The native Sacramento pikeminnow is also a freshwa-
ter fish, most often associated with lotic habitats
(Moyle 2OO2). Long-term trends in Sacramento
pikeminnow abundance are unknown, but it is com-
mon in tlre Sacramento River basin (May and Brown
2OO2). Sacramento pikeminnow spawn in non-tidal
streams and rivers; they often complete their life cycle
within these habitats (Brown 1990). However, some
age-1 and older individuals are transported into the
Delta by winter-spring flow pulses and likely remain

resident until maturity (Nobriga et al. 2006).
Sacramento pikeminnow is not targeted by a sport
fishery in the Delta, although it has been harvested for
bounty in the upper Sacramento River to reduce pre-
sumed predatory effects on emigrating salmonid fishes
(Moyle 2oo2).

Field Methods

We sampled monthly for fìshes at five sites using
beach seines in wadable-depth habitats, and using gill
nets in deeper habitats adjacent to the beach seine
sites (Nobriga et al. 2005; Figure 1). The primary pur-
pose of our sampling design was to capture potentially
piscivorous fishes from a variety of nearshore habitats
for stomach content analysis. Sampling occurred dur-
ing two piscivore growing seasons, March-October of
2001 and 2003. Two sites (Decker Island and Medford
Island) were low velocity areas at the edges of chan-
nels. The other sites (Sherman Island, Liberfy Island
and Mildred Island) were shallow habitats along the
intemal remnant levees of flooded islands, a local
term for former agricultural tracts that were flooded
and not reclaimed. We deployed a 30 m x 1,.8 m,3.2
mm mesh beach seine via small, shallow-draft boats.
We conducted 2-8 beach seine hauls per site per
month (mean = 4). One site was sampled per day, so

five days were needed to complete each month's sam-
pling. Samples were collected afternoon through dusk,
usually during a flood tide. Water depth at initiation
of seine hauls averaged about I m at all sites, but var-
ied from 0.4-1.5 m in individual hauls. All fishes col-
lected in the beach seine were identif,red to species,
and subsets of abundant species were measured for
total length (TL) or fork length (FL) to the nearest mm.
We conducted 158 beach seine hauls in 2001 and 141

beach seine hauls in 2003.

Deeper water (2-4 m) adjacent to the beach seine sites
was sampled using gill nets (60 m x 2.4 m; random-
ized panels of 51-102 mm stretch mesh). The gill nets
were set parallel to shore for 2O-4O minutes, 2-6 times
per visit (mean = 0.9 hr sampled per visit). Gill net
effort was concentrated around sunset to target
actively foraging fishes moving toward or from the
wadable habitats. All fishes collected in the gill net
were identified to species and measured for TL or FL
to the nearest mm.

http://repositories.cdl ib.org/jmie/sfews/vol5/iss2/art4
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We examined the stomach contents of age-t and older
striped bass (n : 57o;63-776 mm) and largemouth bass
(n = 32O;58-569 mm), and the foregut contents of
Sacramento pikeminnow (n: 282;65-504 mm). For each

species, up to ten individuals per gear per day were
retained for stomach contents evaluation. Fishes were
chosen haphazardly from the available size ranges. \,Vhole
flsh up to 306 mm were preserved in the field in 10o/o

forrnaldehyde. In the laboratory, these fish were re-meas-
ured and weighed to the nearest 0.01 g using an elecffon-
ic balance. Their stomachs/foreguts were tfien removed
and all contents were identified to the lowest practicable
taxon and summarized as frequencies of occurrence. For
fish larger than 306 mm, stomachs /foreguts were removed
in the field and preserved as above. The field dissection of
stomachs from fishes > 306 mm precluded laboratory
weight measurements. However, the stomach /foregut
contents of field-dissected stomachs also were examined
in the laboratory using the methods described above.

Data Analysis

For the first study question (piscivore distribution), we
evaluated nearshore piscivore persistence at our sam-
pling sites by combining the beach seine and gill net
catches for use in a semi-quantitative, presence-
absence analysis because both beach seine and gill net
capture efficiencies changed during the sampling sea-
sons. In general, beach seine capture efficiency
decreased with increasing piscivore length, whereas
giil net capture efficiency increased with increasing
piscivore length (Nobriga et al. 2006), impairing the
accuracy of among-site and among-month compar-
isons of catch per unit effort. However, our gear choic-
es reliably detected the presence of nearshore pisci-
vores, hence our use of them for collecting fish for
stomach contents. For the analysis, we calculated the
percentage of sampling days that each predator species
was collected by either beach seine or gill net at each
site, each year. Then, we summed these percentages to
develop 'persistence indices.' These indices had a
potential maximum value of 1000 (1000/0 x 5 sites x 2

years). We assume that differences in the indices
reflect the breadth of nearshore piscivore distribution,
both spatially and seasonally.

We used stomach content data to answer study ques-
tions two and three. In the upper estuary there are

MAY 2OO7

persistent seasonal trends in the relative densities of
young fish that we predicted would influence prey fish
occurence in piscivore diets. Most native fishes spawn
from February-June, prior to most established non-
native fishes, which tend to spawn during May-August
(Matern et al. 2002; Feyrer 2004; Grimaldo et al.
2OO4). The exact timing of reproduction and the rela-
tive densities of native and nonnnative fishes are
affected by interannual differences in water tempera-
ture and flow magnitude, but native species relative
abundance is always highest during spring before most
of the nonnative species have spawned. Further, total
young-of-year fish densities reach their annual peak
during summer after most nonnative species also have
spawned. We hypothesized that: 1) native fish prey use
would peak during spring because this is the time of
year that native fishes have their highest relative
abundance in the Delta; and 2) total incidence of pis-
civory wouid peak during summer because that is the
time of year that young f,ish densities are highest.

We tested these hypotheses using a two-step approach.
To evaluate whether native species were most com-
monly eaten during spring, we summarized the
monthly mixes of native and non-native prey fishes
and qualitatively evaluated the mixes. We combined
data for both years for this analysis. To test the
hypothesis that total piscivory was highest during
summer, we used a binomial generalized additive
modeling (GAM) approach (logit link tunction) to test
the relative importance of size and season on inci-
dence of piscivory. For the purpose of the analysis, we
defined "piscivory" as the presence of fish prey in the
stomach/foregut and used this as our response vari-
able. We used Julian day {January 1 = day 1) as a sur-
rogate for prey fish relative density based on the sea-
sonal trends we described above. By basing the
analysis on the Julian day of each season, both years
could be evaluated together. Each piscivore was mod-
eled separately. We used predator fork length, Julian
day, and their interaction term as explanatory vari-
ables. Explanatory variables were considered statisti-
cally significant predictors of incidence of piscivory if
the P-value of their chi-square statistic was < 0.05.
The model fits were evaluated by comparing the dif-
ference between the null and residual deviance in the
models. The null deviance is akin to the total variance
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in linear regression. The residual deviance is the amount
of variability Ieft unexplained after the model is fit. The
difference between null and residual deviance is analo-
gous to the r-squared statistic in linear regression.

RESULTS

Age-1 and older piscivores were consistently collected
across stations and sampling days. All 76 of our indi-
vidual station visits yielded at least one of the three
species, and usually more than one (Figure 2). Striped
bass were collected at every site in both years, and
were collected from Liberty and Sherman islands dur-
ing every visit. Sacramento pikeminnow also were col-
lected from all five sites, though they were not collected
from Mildred Island in 2001. The only site that always
yielded Sacramento
pikeminnow was Decker Island.
Largemouth bass were always
collected from Medford and
Mildred islands, but were not
collected at Liberty Island in
either year. The persistence
index was highest for striped
bass (845), followed by
Sacramento pikeminnow (zsz),

and by largemouth bass (622).

This suggests striped bass had
the broadest spatio-temporai
distribution and largemouth
bass the narrowest.

All three piscivores had diverse
diet compositions comprised of
numerous invertebrate and fish
taxa (T'able 1). Corophiid and
gammarid amphipods were fre-
quently consumed by all three
predators. All three predators
also consumed annelids, but
more frequently in 2003 than
2001. Striped bass were the
most frequent consumer of
mysids and decapod shrimp.
Largemouth bass were the most
frequent consumer of most
insect taxa and the only preda-

-"t].d""."f."*'"*""d -."ii"e""..ia""t*-.d
Sample site

Figure 2. Frequencies of occurrence of age-1 and older pisci-
vores based on the combined beach seine and gill net sampling
for each sampling location and year. The gray bars are for
striped bass, the bars with diagonal lines are for Sacramento
pikeminnow, and the black bars are for largemouth bass.

Table 1. Diet composition of striped bass Morone saxatilis,largemouth bass Micropterus
salmoides, and Sacramento pikeminnow Ptychocheilus grandis, collected from nearshore habitats
in the Sacramento-San Joaquin Delta during March-0ctober of 2001 and 2003.
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tor found to occasionally prey on vertebrates other
than fish.

We identified 15 prey fish species, and two additional
genera {Lepomis and Tridentiger); hence, a total of at
Ieast 17 species were consumed during our study (Tablc

1). Sixteen of the 17 taxa were eaten by largemouth
bass, 12 of 17 by striped bass, and 10 of 17 by
Sacramento pikeminnow. Two native fishes (prickly
sculpin, Cottus asper, and h;le perch, Ilysferocarpus traski)
and five nonnative fish taxa (threadfin shad, Dorosoma
p etenens e, inland silversid e, Menidia b eryllina, strip ed

bass, yellowfin goby, Acanthogobius flauimanus, and
Tridentiger spp.) were preyed on by all three piscivores.
Note that unidentified fish remains were com.mon, so all
of these results should be considered minimum estimates.

There were noticeable seasonal shifts in prey fish con-
sumed by all three piscivores (lable 2). Collectively, most
native fish use occurred during spring (March-May) and
the highest prey species richness occurred during sum-
mer (June-August). Largemouth bass preyed on a greater

MAY 2OO7

number of native fish than the other two piscivores and
consumed native fish farther into the season (JuM than
the other two piscivores (May).

Largemouth bass piscivory was significantly influenced
by fork length (chi-square = I2.3; P = 0.005), but not
season (chi-square : 2.1O; P : O.52). The fork length X
season interaction also was not significant (chi-square :
3.46; P: 0.30). The percentage of null deviance
explained by largemouth bass fork length was 180/0.

Sacramento pikeminnow piscivory also was affected by
fork length (chi-square : 13.3; P = 0.003), but not sea-
son (chi-square = 4.O2; P = O.25), and with no signifì-
cant interaction (chi-square: 4.57; P = 0.19). The per-
centage of the null deviance explained by Sacramento
pikeminnow fork length was 330/0. Largemouth bass

became piscivorous at smaller sizes than Sacramento
pikeminnow (Frigr.ue 3). The GAMs predicted that 50o/o

of largemouth bass were piscivorous at about 115 mm,
whereas Sacramento pikeminnow were about 190 mm
before 500/o of individuals were piscivorous. In contrast
to largemouth bass and Sacramento pikeminnow,

striped bass pis-
civory was signifi-
cantly affected by
season (chi-square

= 24.6; P =
0.00002), but not
fork length (chi-
square = 7.37; P =
0.06). The fork
length x season
interaction also was
not significant (chi-
squale=4.42;P:
O.22). The season-
onìy model
explained 310/o of
the null deviance in
striped bass pis-
civory. Striped bass

typically only
exceeded the 500/o

piscivory threshold
during summer
and fall regardless
of size (Figure a).

Table 2. Seasonal occurrence of prey fish species in piscivore stomachs from nearshore habitats of the
Sacramento-San Joaquin Delta. Data for 2001 and 2003 are combined. Prey species are coded as follows:
AmeSha = American shad Á/osa sapidissima, BigLog = Bigscale logperch Percina macrolepida, ChiSal =
Chinook salmon 0ncorhyncus tschawytscha, GolShi = Golden shiner Notenigonus crysoleucas, lnlsil = lnland
silverside Menidia beryllina, LarBas = Largemouth bass Micropterus salmoides, Lepomi = Leponisspp.,
PriScu = Prickly sculpin Cottus asper, RaiKil = Rainwater killifish lucanra parva,SacPik = Sacramento
pikeminnow Ptychocheilus grandis, Splitt = Splittail Pogonichthys macrolepidotus, StaFlo = Starry flounder
Platyichthys stellatus, StrBas = Striped bass Morone saxatilis, ThrSha = Threadfin shad Dorosoma petenense,
Triden = Tridentiger spp., TulPer = Tule perch Hysterocarpus traskr, YelGob = Yellowfin goby Acanthogobius
flavimanus.

Predator Species Mar Apr Mav Jun .lul Aus Sep Oct
Largemouth bass ChiSal" PriScu" Lepomi ChiS¿l" lnlsil ColShi InlSil Biglog

InlSil TulPef PriScu" Inlsit LarBas InlSil LarBas InlSil
PriScu" TulPef LarBas Lepomi LarBas Lepomi yelGob

WesMos PriScu" PriScu" Lepomi Triden
YelGob RaiKil SacPik" RaiKil YelGoh

Splitf Thrsha lhrSha
StrBas Tridcn Tridcn
YelGob YelGob YelGob

Sacramento pikeminnow lnlsil PriScu" Biglog InlSil lnlsil YelCob Inlsil Amesha
Triden PriScuo StrBas SrrBas YelGob InlSil
YelGob TulPer' ThrSha Triden YclGob

YelGob

Striped bass ChiSal' PriScu" StaFlo" InlSil Inlsil AmeSha Amesha lnlsil
Splitt' Triden StrBas StrBas Inlsil LarBas ThrSha

TulPe/ ThrSha ThrSha SrrBas ThrSha Triden
YelGob YelGob YelGob ThrSha YelGob Yelcob

Triden
fslGob

"Native species
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Figure 3. Predicted relationships beh¡¡een size (fork length) and
incidence of piscivory (presence of fish prey in guts or stom-
achs) based on binomial generalized additive modeling for
largemouth bass and Sacramento pikeminnow. The bold lines
are the predicted response; finer lines are t 1 standard error.
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Figure 4. Predicted relationship between season (indexed as
Julian day; January 1 = day 1 ) and incidence of piscivory (pres-

ence of fish prey in guts or stomachs) in age-1 and older striped
bass. The results are based on binomial generalized additive
modeling. The scatter in the probabilities of piscivory show the
statistically marginal (P = 0.06) influence of striped bass fork
length.

DISCUSSION

Striped bass, largemouth bass, and Sacramento
pikeminnow are three of the major predators of juve-
nile and small adult fìshes in the Delta. Moreover,
they appear to be the dominant piscivores in

nearshore habitats, where juvenile striped bass and
Sacramento pikeminnow and juvenile-adult large-
mouth bass can be considered resident fishes (Stevens

1966; Feyrer and Healy 2003; Nobriga et al. 2005;
2006; Brown and Michniuk 2OO7). Our study indicates
that collectively these predators frequently occur in
Delta shallow-water habitats (Figure 2). However, we
acknowledge that having only five sampling sites lim-
ited our ability to generalize about piscivore distribu-
tions across the entire Delta. The study also yielded
new information about predator-prey dynamics
involving these fishes, and provided insight into the
relative importance of piscivory on native fishes.
These results have management implications for
native fishes and the design of shallow water
restoration projects.

Does Piscivory in Shallow Water Habitat Follow
Predictable Patterns?

There is a large body of literature on the prey choices
of piscivorous fishes. Piscivore prey choices are func-
tions of encounter and capture probabilities. Both
encounter and capture probabilities are probably
affected by prey relative abundance (Buckel et al.
1999). Encounter probabilities also are influenced by
environmental factors such as turbidity (Gregory and
Levings i998) and vegetation density (Greenberg et
al. 1995; Buckel and Stoner 2000). Capture probabili-
ties also are influenced by prey behavior (Scharf et al.
2003), and morphological features, the most impor-
tant of which is prey to predator size ratios (Juanes

and Conover 1.994; Hartman 2000). Differences in pis-
civore habitat use and foraging strategy also influ-
ence prey use. Some piscivores forage most efficiently
in open-water (unstructured) environments, whereas
others forage most efficiently in structured environ-
ments (Greenberg et al. 1995; Buckel and Stoner
2000). In general, striped bass and Sacramento
pikeminnow are examples of ihe former; largemouth
bass is an example of the latter (Moyle 2002). These
differences were reflected in diet compositions (Table

1). For instance, largemouth bass were the most fre-
quent consumer of Lepomis spp. and prickly sculpin,
fishes that are common in submerged macrophyte
habitats (Grimaldo et al. 2004), and vegetation-orient-
ed invertebrates like insect larvae. In contrast, and as

reported previously (Stevens 1966; Feyrer et al. 2003),
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striped bass were the most frequent consumer of
mysids and clupeid fishes, both of which are common
in open-water environments.

Each of the piscivores we examined had diverse and
dynamic diets (Tables i-2), which is consistent with
studies from other locations with diverse prey assem-
blages (Hartman and Brandt 1995; de Almeida et al.
1997). Field observations of changes in piscivore
stomach contents through time have indicated that
piscivorous fishes exhibit prey switching behavior as
predicted by a type-III (density-dependent functional
response; Buckel et al. 1999). However, laboratory
research does not support this (Buckel and Stoner
2000). Rather, the field-observed pattern may arise as

an artifact of predators aggregating in microhabitats
that support a transiently available abundant prey,
thus 'ignoring' rarer prey occupying different micro-
habitats. In our study, native fish occurrence in pisci-
vore stomachs was highest in spring, and total pis-
civory was highest in summer (Table 2; Figures 3-4).
This matches the prey switching pattern reported by
Buckel et al. (1999). We think that shallow-water pis-
civores in the Delta generally respond to seasonal
changes in prey availability in the same way piscivo-
rous fishes do in other locations, and are thus very
predictable. Though piscivores may not invoke densi-
ty-dependent prey switching, predation mortality is
likely density-dependent because high relative abun-
dance translates into more encounters with predators
(Buckel and Stoner 2000). In the upper San Francisco
Estuary the intra- and interannual variation in
young-of-year fish abundance (and relative abun-
dance) is affected by water temperatures and for some
species, river flow variation (Matern el aI.2OO2;
Feyrer 2004; Grimaldo et al. 2OO4). Therefore, it is
likely that these abiotic variables also fundamentally
mediate predation mortality.

Are Some Predatots Worse Than 0thers
For Native Fishes?

Largemouth bass had the highest per capita predatory
influence on nearshore fishes, followed by striped
bass, and then Sacramento pikeminnow. This conclu-
sion is supported by two lines of evidence. First, the
number of both native fish species and total fish
species observed in the stomach/foreguts of each pred-

MAY 2OO7

ator varied in the above-mentioned order (Tablc 2). It
is interesting that largemouth bass consumed a greater
number of native fish species than striped bass and
Sacramento pikeminnow because largemouth bass had
lower spatial overlap with most native fishes than the
other two predators (Nobriga et al. 2005). Second,
largemouth bass switched to piscivory at a smaller size
than the other two predators (Figures 3-4). This means
juvenile largemouth bass are a particularly effective
small, shallow-water piscivore. Thus, largemouth bass
predation may be particuìarly detrimental to native
fishes where largemouth bass become established. In
the Delta, largemouth bass have become established
mainly where submerged macroph¡es have proliferat-
ed (Nobriga et al. 2005; Brown and Michniuk in press).

The population-level impact of largemouth bass on
pelagic native fìshes and/or their pelagic earþ life
stages may be mitigated by its limited use of open-
water (Nobriga et al. 2005) and brackish habitats
(Matern et al. 2002). Thus, our finding of a generally
high per capita predatory impact may not reflect the

ntial
remains the most significant predator of Chinook
salmon, Oncorhyncus tschawytscha (Lindley and Mohr
2003), and threatened Delta smelt, Hypomesus
transpacfficus (Stevens 1966), due to its ubiquitous
distribution in the Estuary and its tendency to aggre-
gate around water diversion structures where these
fishes are frequently entrained (Brown et al. 1996).

Are Shallow Water Habitats Predation Refuges?

Our study was not specifically designed to evaluate
whether shallow-water habitats in the Delta provide
predation refuges because we did not attempt to esti-
mate predation rates across a depth gradient. However,
the frequent coilection of piscivores from the shallow-
water habitats we sampled (Ëigr-rre 2) suggests these
habitats are easily accessed by large and small preda-
tors alike. The Delta channeis and flooded islands are
generally simple habitats lacking extensive marsh
development (Brown 2OO3). Most historical marsh
habitats were lost to dredging and levee reinforcement.
In much of the Delta, abrupt depth changes occur
where narrow shoals abut dredged channels. Several
large tidal lakes have formed where levee breaches
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have flooded islands because the land subsided during
the period it was reclaimed for agriculture (Lucas et al.
2OO2). The sites we sampled for the present study had
wadable shoal widths ranging only from 9-39 meters
depending on specific location and tidal stage
(Nobriga et al. 2005). Thus, we think our results pro-
vide some support for the conclusion of Sheaves
(2001) that shallow estuarine habitats cannot be gen-
eralized as predation refuges, if only because of limit-
ed shallow-water habitat complexity.

How Do Our Results Affect Our Understand¡ng of the
San Francisco Estuary?

We found that the dlmamics of striped bass piscivory
differed from Ìargemouth bass and Sacramento
pikeminnow because age-l and older striped bass pis-
civory was more strongly affected by season than fork
length. This is consistent with the findings of Stevens
(tS00) who showed an intra-annual waxing and wan-
ing of striped bass piscivory superimposed on the grad-
ual increase in piscivory between young-of-year and
adults. Thus, it appears that striped bass respond
strongly to the seasonal cycle ofjuvenile fish produc-
tion in the upper Estuary. This may be relevant to
hypothesized juvenile striped bass density-dependence
(Kimmerer et al. 2000) given long-term declines in
upper estuary pelagic fish abundance (Kimmerer 2006).

The upper San Francisco Estuary is an abiotically-
driven ecosystem (Jassby et al. 1995; Matem et al.
2OO2). Abiotic variation (mainly stemming from cli-
mate and river flow variation) can strongly influence
when and where piscivory substantially affects fìsh
community structure (e.g., Meffe 1984; Rodríguez and
Lewis 1994; Henderson and Corps 1997). Presumably,
the relative and increasing success of non-native,
summer-spawning fishes reflects the abiotic ecosystem
changes that have occurred in the Estuary and its
watershed (Matern et al. 2002; Feyrer 2004; Grimaldo
et al. 2004; Nobriga et al. 2005). During summer, age-
I largemouth bass and Sacramento pikeminnow reach
sizes that allow them to forage more efficiently on
fishes (Figure 3), and striped bass of multiple ages also
increase their use of fish prey (Figure 4; Feyrer et al.
2OO3). Thus, the production of piscivore biomass in
the upper estuary is linked to this changing fish fauna.
This suggests that watershed-scale factors and species

invasions that have changed the upper Estuary fish
communities probably also control piscivore produc-
tion. It would be interesting to explore whether pisci-
vore populations based on nonnative fish production
can exert significant long-term, top-down impacts on
some or all declining native fishes due to decoupling
of native fish production from piscivore production.

What Are The lmplications For Habitat Restoration?

There is a growing body of evidence that shallow
habitats dominated by submerged macrophytes are
generally unsuitable for the Delta's remnant native
fish fauna. Grimaldo et al. (2004) found very few
native fish larvae in macrophyte-dominated habitats,
suggesting they are either rarely used as spawning
habitats or native flsh larvae suffer high mortality
when they use submerged macrophytes for spawning.
Brown and Michniuk (2007) reported a long-term
decline in native fish abundance relative to nonnative
fish abundance in the Delta based on shoreline elec-
trofishing. The native fish decline occurred coincident
with the range expansion of submerged macrophytes
(principally Braziìian waterweed, Egeria densa) and
nonnative centrarchid fishes, including largemouth
bass. Previously, we reported evidence of comparative-
ly low native fish relative abundance and stronger
biotic control of fish community composition in
nearshore habitats dominated by submerged macro-
phytes (Nobriga et al. 2005). Predation by largemouth
bass is one mechanism previously hypothesized to
result in low native fish abundance where submerged
macroph¡es proliferate (Brown 2003; Nobriga et al.
2OO5). In the present study we have presented evi-
dence that largemouth bass, the dominant piscivore of
submerged macrophyte-dominated habitats, has a high
per capita predatory influence. This is consistent with
our previous finding of biotic structuring in this habi-
tat type (Nobriga et al. 2005). We strongly suggest
that restoration projects in the Delta need to discour-
age submerged macrophyte domination regardless of
what mechanisms are primarily responsible for low
native fish use.
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NOTE: This ís apreliminary draft document. It has been distibuted for the purposes of

obtaining conshuctive review and input. Please do not cite or filther distribute. Please

submit any comments to Heather Mclntire (t¡ggilütt@delta.dfe,ca.eov) or Pat Couiston

þcoulsto@delta. dfg. ca. gov).

Introduction

The striped bass population inhabiting the San Francisco Bay and Delta (Bay-Delta) has

long been the object of the most valuable sport fishery ia the estuary. During the period

extending from the earlyi9T0s through the mid-l990s estimates of the size of the

estuary's adult bass population exhibited a persistent decline from about 2.5 million to

less than 600,000. This decline was generally attributed to 1) the negative effects of

water project- and drought-related river flow reductions on spawning and rearing

conditíons, and Z) the direct (entrainmenQ loss ofjuvenile bass to water project

diversions.

Concern about the condition of the popuiation led to a number of actions to promote its

restoration. In 1982 state iegislation was passed establishing a mandatory striped bass

fishing license stamp to generate revenues for projects to benefit the population, The

Dr'Co83393
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inches. The simulation indicated that over a ten-year period there would be a smali (5-10

percent) increase in the legal-sized population, but a substantial increase in tlie abundance

of older, more fecund females. Because larger bass tend to live further downstream in

the bays and ocean, tbey are more likeþ to prey on schooling marine-oriented prey and

less likel¡. to prey on juvenile salmon and delta smelt (reference).

A frnal key issue associated wíth the management of bass ìn the Bay-Delta is the

existence of health advisories relating to the consumption of bass. Specifically, the state

Offrce of Environmental Health HuatdAssessment has advised that adults should not

consume Bay-Delta caught striped bass over 35 inches in length and that pregnant

women and nursing mothers, and children, should not consume bass ove¡ 27 inches ilr

length.

Rezulatory Context

OnJune 23'd 2000 CDF&G, NMFS, and USFWS completed wolk on a Conservation

PIan (Pian) and associated.Incidental Take perrnits þermits), bringing CDF&G's striped

bass management activities into compiíance with the state and federal Endangered

Species acts. The Pian and pennits were necessaly because some of the management

activities (e.g. trapping aduit bass for tagging) directly take listed Bay-Delta species and

other actions (e.g. sporffish regulation changes) can indirectly take listed species by

increasing the size of the striped bass population,.potentialiy causing take tbrough

increased bass predation on those species. The plan and permits carefully addressed

10
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CDF&G the primary means of bass population enhancement, the large-scale artificial

propagation and release ofjuvenile bass. The current ESA permits expire on December

31,2004.

Prjor to the consultations ieading to the June 23,2000 Plan and permits, CDF&G's

management of striped bass had as its objective stopping the persistent decline of the

population and, over time, increasing it consistent with the objectives described in the

"Fishery Management Context" Section above. The Plan and permits specifically

constrain management activities to levels necessary to prevent further decline of the Bay-

Delta bass population and increase itto 712,000Iegal-sized fi.sh. The Plan acknowledges

the tendency for older, more marine oriented bass to be less likely to prey on juvenile

salmon and delta smeit by requiring that a portion of artificially reared bass be held until

age-two, and that all artificially reared þass be btocked downstream of the Carquinez

Strait. The Plan and permits identífy specific limits on the stocking of artificially reared

juvenile striped bass. In addition, the plan and permits caii for reductions in stocking if

tlre estimated number of legal-sized bass in the population exceeds 947,000 in two

consecutive serni-annual estimates. The figure g41,O}d @eing greater than 712,000) is

an accommodation for the statistical uncertainty associated with estimating bass

abundance. It was this term in the plan and permits that led to complete suspension of

stockingafterthesumrneÍof2001 whenanaiysisof 1998 and2000 tagandtagrecovery

data indicated that the population exceeded 1.0 million in both years.

11
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The Plan and permits treat regulation changes vaguely, but pretfy clearly do not authorize

listed species take associated with regulation changes that have the intended effect of

increasing the abundance of legal-sized fish beyond 712,000-

The Plan and permits require substantial mitigation and conservation measu¡es to

mitigate for the impact of stocked juvenile.bass on salmonids and delta smelt which

creates a substantial extra demand on stamF revenues. Specifically, the plan and permits

require screening of a minimum of 75 cfs and 9 cfs on the Sacramento River and in

Suisun Marsh, respectively. Among the many conservation measures contained in the

Plan are specifioations regarding the size and stocking location of artificially reared bass

and a reduction in the frequency of bass tagging to every other year. A fundamental

underiying premise of this strategic framework is that by identifying stripecl bass

management actions that entrance the population by improving the condition of the

estuary as a whole or, at least, without increasing impacts on listed species the costs of

mitigation and conservation measures can be avoided in the future.

Context Srimmary

The context inforrnation provided above contains a few key points that are important to

consider when evaluating possible restoration actíons' They are:

1) Although density-dependent factors are probäbly at work in the populatíon,

juvenile production may still be constrafuring adult production.

t2
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Chapter 15. AI,TERNÀTIYE ÀCTIONS CONSIDEREÐ

under this alternative CDFG would not dtock striped bass' However, predation on

winter-nr4 chinook salmon, steelhead, delia smelt, and Sacramento splittail would still occur by

the existing striped bass population, albeit at lower rates (declines of about 0 -8o/o ' 1 
'60/o 

for

winter-run-chinook.sahàn,<0.87o- t.6%forsteelhead,.0.4%-1.4%fordeltasmelt,<0,4yo-
1.4Yo forsacramento splittail) than if the population, on average, was rnaintained at its'1994

level of, 7L2,000 adults, Without stockinj, fnr COFC estimatæ that the striped bass population

would decline to about 515,000 adults on aYerage, This further degradation of the slriped bass

population was considered and rejected as unacceptable for the following reasous: (1) for the

purt centurv tþe stripedbasq flsþe. ry.hpç.Þqe+ lhg mosi important¡ecreational fishery Ythln lhq-Sa"ru*"rrtá-San 
Joåquin E tturlt *¿ (Zl it ptòvides major sociai and economic benefits'to the

State of Caiifomia,

This aitemative differs from the proposed projecJ in that the numòer of stiped bass

Stocked would vary annualiy based on yãung striped bass abundance indices (i'e', if striped bass

production increased, stocking would decrease and vice v'ersa). The goal of maintaining1L2,000

ädults would. be identical to the proposed project' Horvever, aruaual impacts would be more'

vaiablebecause thore would trave io be alag of one year between natwal production and the -

aséooiated rearing ievel þecause the natu¡al production level would not be knovm until after frsh

were-collected from the water project fish screens or afüficial|y spawned)' This lag would result

in totai sfriped bass predation impacts that ase gtealer than Alternative I in some years, but less

in others, d"pending on how the lagged rearing and stocking level,s coincide with natu¡al

productión. atternãtivety, læge numbers of fish could be reared at the start of eaoh year with
-some, 

possibly large, pottioo ãisposed of afrer the natural production levsl became known This

uppro""h *oo6 Uã more costþ than the proposed projeot because larger numbers of fish wouid

have to be collected at the.water project iirh ."r""ns (which would be diffrcult or impossible in

some years) or artificialiy tputttãd. Larga numbers would be required because the proposed

prqjeci is bãsed on averageãatural.production and Aiternative 2 would have to provide greater

numbers of fish in yæru ãf io* natural production. Disposai of excess hsh also could create

public reiations problems for CDFG, NMFS, andUSFWS'

C. Alternative3 -. FÌshing Regulations

An ahemal1econsísting of íncreæing the striped bass catchby eüminating sport fishing

regulations that protect striped úass or revising regulations to increase the harvest rate of striped

1i0
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bass was conside¡ed. The extent io which the striped bass population would decline in response

to untested regulation changes cannot be accurately estimated, but it is reasonable t-o assume that

predation oo *irrtrt--n chinook salmon, steelhead, delta smelt, and Sacramento splittail would

ã".."uç roughly ínproportion to whatever decline occu¡red ín stiped bass abunda¡rce due to

regulafion oh*gtt. Foi example, if sfriped bass-abundalce declined by half, the baseline

esúmates of totø.lstiped bass popuiation predation impacts of 6% onwinter-mn ohinook sal¡¡lo¡l

anð. 53% on deltâ smelË would decline to about 3% md 2.60/0, respecttvely. Neverfheless, .

elimination of striped bass fishing regulations or setting'regulafions thaf would.greatly ino¡ease

the h.arvest rate (eg,, no size limits oi bag iimits) would uitimatoly severeiy damage ihe striped

bass fishery and population. This altemative wouid reguire the approval of,the Fish and Game

commission, the.rulemaking body for the striped bass fishing regulations.

il
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L Maintain sport fishing regulations that proteet striped bass and allow reasonable

, public angling opportunities.

The Sacramento-San Joaquin striped bass population continues to decline despite

regulatÍons that yietd a conseryative ha¡¿est. A continuing deerease of the striped bæs 
'

population, may require reexamination of angling regulations which could lead to moro

resgictive regulations to sterr.r the striped bass pgpulation decline or increase striped

bass abundance. However, such action is not antícþted during 1995-1996.

Cur¡ent harvest fttes afe too low to consider the stiped bass pqrulatio4 as

"overfished" in the classical sense. Nevertheless, fishing regulations maintain striped

bass abundance at a gfeater level than if fishing was unregulated. The result is greater

predation on the species of concem', albiet at a low rate, than if there were.no

regulations.

One striped bass fishery ma¡lagement alteryative wo¡i|d te to eliminâte.all

regulations which would further depress the sfriped bass population and reduce

predation on winter-run chinook salmon, delta smelt, and Sacraménto splittail

However, CFG believes it is reasonable and pruitent to maintaiir,striped bass fishing

regulations for qeveral reasons:

. L, After atemporary inc¡ease in catch that would immediately follow dereguliatíon,

. there would be fewer fish, smaller averÅge sizes, and lower fishing success for

striped bass. Lower success would furtha adversely impact this important

' beneficial use of the Estuary's fishery fesource¡¡ through reduced public interest'

in fishing a¡rd the associated reduction in income to the many businesses

dependent on the striped bass fishéry. Allowing further degradation of the

striped bass fishery is inconsister¡t rilith CFG's re^sponsibility æ trustée fo¡ the

Sfate's f¡sh and wildlife ¡esources.

53
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FROI'I OFF üF PROTECfEÞ RE5

I

I

I

I

s""E i :lê?"Ë5Í3Ít 3å:iå: " -T:orosi car oJr,,ro,,
ågency; U.S. Bureau of Reclamation 

I

Àcbivity: rmprementaÈion of Ehe californÍa pepJr¿menr of Fiehand Game srrlped Bass Management program in rgÞd and 1996.
I

congultatLon co¡ducÈed by: NaEional Marine riederies service,
SouthwesE Region 

I

DaÈe rseuedc l\ I t 11 f I

IBackqrou¡rd I

on March 24, Lggs, the u.s. Bureau or neclJmation (Bureau)
reguested formal cotrsurÈaÈion witb the NaEional huarinã Ëisheriesservice (NMFS), under gection ? of rhe Endangereld spããiãË-ect(ESA) to assess the effeete of the ca}Ífòrnrã nèbar-¡*ã"Ë of Ftehand Game's (CDFG) Striped Bass Management, prografn ãn ¿fl'e -
en-dangered wlnter-run èhLnook salmoã. The Buiealu al=o submit¿e¿la biological aeeessment for the prograrn pr.pare{ ¡v-CpfO--entitled; "The california neparlmeãr of Fiãh arìld ôa*ã- Àcriped
Bess Management ProEram, June-1995-June 1996r'. 

I

rn a March 1, 7995, letter to the Bureau, atrn **nreseed Íte

P.65

intentlon Bo obtain an lncidentat r,ake permic'pulrsuanflõ-õããti"r,
10 of Èhe ES^A for ise lo-ng-rern srriped-¡ase ,oån!ááãmãr,t-p"ããià,n,
ae prevlousty requeered rÍ ¡lups. Hoirever, tor r[iã ises ãná-lâgesÈocklng seesons,'the Bureau agreed to coneulE dd.tsh NMFS undersection 7 of Ehe EsA slnce a subeÈaritial portionl of Èhe stete,setripqd bags managemenÈ acEivír,íee, inctuãtng cnþ etoãkiú-;fstriped bags ealvaged from the Federal and sËauel p,r*pitrgr--" --faciliÈies, repreeénrs mitigaríon for Ehe Bu;;;;l,:-¿ä;íar varleyProJect operations in the Sãcramento-San .roaquinl o"itä,---
Pronosed Actiyitv

Striped bass are naÈÍve to atreamc and, of the AÈlant,i.ceoest and È,he Gulf of Mexico. They v¡ere i to the

31. "dl1!_baee_ 
popuration- of approxírnarely a-miírF.on' iiån. --Ëv ru.lete 19?0s, the BEriped baes -fiehery decleaeed tb án ã.rãraqã'

qlsgh of, 200,000 fieh, wír,h an adutÈ abundance of r.6 mlIlionêagch of, 200,000 fieh, wíth an adutÉ abundance oh r.e mtliIfish. From 1980-rg97, average caEcheE declined bomewhat toL?0,000 fiEh, wit,h an adult þopul.ation of about [.¡ mirlion.
Moet recent, egÈimatee índicate a catch of 57,0001 and an adulpopulatlon of, 945,400 in t992, and an adult popu[ation of

ú.vresv ù¡e¡¡r ü¿e¡¡ s¡r q\¡u¡L I,\)IJura:rL¡(,¡¡ ()I apgUE ¡t..' ml,I¿IOn,
Moat recenb eeÈimatee índicate a catch of 57,0001 and an adul.tpopulatlon of, 945,!00- |n t992, and an adulr, popu
7,ls4,0oo in 1993 (rable r)
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I

Because of the declining srriped baes non,rrl"rrorrr, CDFG
began.a large-ecale program of etoèking tratéhery produced stïlped
bass in 1981- Releaeee increased from-about 60;10-00 r¡earlíncrs in
1981. Eo a peak of 2.8 millfon in l.99L (fable r).1 rn Lg92, .õ¡pG
temporari-Iy euspended arrificial rearing and pl{nting of striped
base ln the sacremenÈo-san,Joaguin DeLt,á (uay rt, tggz, CDFG ñewsRelease). Ac the tiue, CDFG eipressed concern {ver the co}lapeeof the winÈer-run chinook earmoñ popuration (r9d adulre in 19'rt-),
and the long-term healrn of Ehe ecosysÈ,ern. cDFd índicated ÈhaÈthe degraded Derta environnent had alcere¿ the t{istoríe balance
betureen predator and prey, and that Eheir decieilon wae incended
Èo help protece wintei-rün chinpok sarmon from itripe¿ uaeÀpredation. Àn experimental. program was eubeequdntl-y initta

FR0n 0FF 0F PRC'fECfEt) RE5 ø7.f|5. r995 I ¡: ?5

tly inir,iaeed torear et,riped baes ealvaged from Lhe gcaLe and pumpingfacillties in net-pens ánchored in suisun Mareh lsroughã. 
-ei-a

result of, thie ptrogrem, approximately 2g,oo0-resu¿tr or ÈÌrte prggr-em, approxlmaÈely 29,0o0 and 32,000 yearlíng
bage were rereased into r,hè Bay-Deltã ecoeyetem lr" irri ånd rggã,
reEpecÈively.

P. 64
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Mnutes: Public Striped Bass Stamp Committee Meeting

Date: October 5,1999

Attendance: AdvisoryCommittee

John Beuttler Jim Crenshaw
LewPengilly AJan lVilhelmy
Larry Stenger Jack Findleton
JoshuaKaneko Richard Iemirian

Department ofFish and Game

Don Stevens
Dave Kohlhorst
Gene Fleming
Joe Pesci

Department of Water Resources

Aric Lester

Others

Tom Hampson (Fishery Foundation)
Mike McKenzie (Northern California Council Federation ofFffishers)
Doug Lovell (Northern California Council Federation ofFlyfishers)

Agenda:

i. Minutes August 3, LgggMeeting

The minutes were approved unanimously

2. LawEnforcement

Joe announced that Mervin Hee has been promoted to Regional Patrol Chief in
DFG Region 5 in San Diego. Joe is filling in for Mervin at Region 2 in Rancho Cordova.

. Also, Greg Laret has been appointed Deputy Regional Manager in Region 3 (Yountville).
Mike Grima urill fill in for Greg at Region 2.

Wardens are seeing anglers with striped bass up to about 15 pounds in size. One
angler was apprehended with six in 3-mile Slough.

DFco83249

Case 1:08-cv-00397-OWW-GSA     Document 115-5      Filed 02/22/2010     Page 85 of 102



J. Doug Lovell's Angling Regulation Proposal

Doug Lovell and Mike McKenzie presented the flyfishers proposal for more
restrictive striped bass angling regulations. They distributed two handouts describing the
proposal Q5-35- inch slot limit, one ûsh daily bag limit except zero fish allowed from
April 16 through June 14 upstream from the Benecia - Martinez Bridge), rationale for the
proposed changes, and issues and considerations.

Doug asked the committee to reconsider its August 3 recommendation that the
DFG oppose the proposal. There was much discussion (initiated by La..i'') regarding
whether reconsideration was appropriate in view of the fact that the Committee had
previousþ decided that avote by those members present at a meeting would be binding.
The opposing argument (John and Jim) was that the proposal proponent (Doug) r¡/as not
present at the August meeting to argue his case, and several members thought that this
procedural issue outweighed the previous decision regarding the "vote by members
present."

The Committee decided to ask Doug to explain the proposal. Doug then
summarized the information in the handouts. He also distributed another handout with
Dave's analysis ofthe effect ofthe proposal on striped bass abundance and harvest (the
same handout that I presented to the Committee in August).

Dave's analysis shows the angling regulation proposal and the DFG stocking plan
would result in a similar increase in adult striped bass abundance, but the stocking plan
would allow an annual harvest about th¡ee times greater than the proposed regulation
change. Conversely, because mortality would be reduced with the restrictive regulations,
the regulation proposal would lead to more larger fish in the population.

We also discussed the implications of changing regulations on the Section 10
Endangered Species Act @SA) process to gain Federal permits for annual stocking of up
to 1.275 million yearling equivalent striped bass. Mike stated that he found there was
some confusion as to whether NMFS would allow stocking if the regulation changes were
implemented , He reported that he received conflicting information from NMFS siafi, but
a letter from NMFS finally informed him that, from a legal standpoint, a Section 10
amendment (if the permit for stocking had already been issued) would be required if
regulation changes were implemented. In response to my question, Doug stated that
USFWS informed him that they would require a Section 10 permit for regulation changes.

Gene explained the Fish and Game Commission regulation setting process.
Proposals must be received by August (I didn't get exact date), and proposals are
discussed with opportunity for public testimony at the October and November meetings.
Final decisions are rendered in December. Gene indicated the DFG position on the striped
bass proposal currently is "not support", but the position could changg depending on
public input.

ÐFeo83250
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Richa¡d stated that he thought the regulation proposal was consistent with the

trend in fishery management to "get away from stocking and rely more on natural
reproduction."

Mike thought that it wouldn't be necessary to get completely away from stocking
and that it could be "phased out". He also thought that there might be "gene pool"
considerations that would disfavor stocking and favor the regulation proposal.

Larry refened to the USFTVS Central Valley Project Improvement Act analysis

which indicated thæ there was insufficient water available for "the environment' to allow
the striped bass population to "recover."

Doug argued that angler satisfaction depended on catching lots offish. "More
action = more funl'. He agreed that "harvest" is important to some people, but
"demographics are changing." He pointed out that black bass support a popular Delta
fishery with almost no harvest.

Doug also suggested a compromise might be appropriate.

Larry recalled that previous angling regulation changes (in 1956 and 1982) have

not stopped the striped bass decline. "The problem is environment, not harvest."

Lew observed that angling pressure dropped when the bag limit was reduced from
th¡ee fish to two and the minimum size was incre¿sed from 16 to 18 inches in 1982. (IIe
noted the decline in angling pressure when he worked as a DFG warden). He thought that
it was important to most striped bass anglers to be allowed to keep and eat their catch.

I reiterated that, in my opinion, changing regulations would throw a "monkey
rryrenclf into the Section 10 process (which is nearing completion) and probably cause

significant (months) delay in receiving the Federal permits

John asked Dave whether he had calculated confidence limits on his predictions

about the effects of the regulation proposal and the stocking plan. Dave indicated he was

unable to do that.

The predictions are not precise although Dave thought they allowed reasonable

comparisons between relative changes in abundance. Dave also pointed out that there was

"uncertainty'' about whether "natural" mortality would stay the same (assumption in his

analysis) if harvest was reduced. It might increase. In response to Richard's question"

Dave also indicated there was similar "uncertainty" associated with stocked fish possibly

replacing naturally produced fish in the population. He recalled that in 1993 about 26Yo of
the total population larger than'18 inches and about 33%o of the 1990 year class were

formed by stocked fistq but we didn't know the extent to which these stocked fish
supplemented the population (vs "replaced").

DFco83251
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Jack asked Doug if his statement regarding the change in angler attitudes reflected

a study or Doug's view. Doug indicated it reflected his view.

Jack also expressed concern overthe "trickle do1ryn" economic effect associated

with the proposed restriotions on harvest.

There was also some discussion regarding the conflict between present regulations

and health advisories regarding restricting consumption of striped bass, especially large

bass.

Richard made a motion that the August 3 vote on the regulation proposal be

rescinded. John seconded Richard's motion. Larry thought the motion r¡¿as out of order.

Richard argued that there were few committee members at the August meeting (there

were five) and that Doug rryasn't able to attend (vacation) the meeting to argue his case.

John also argued that the Committee is a "public committee" and has an obligation to hear

the public. Larry thought it was unreasonable to go back and repeatedly "rehash" the
same subject. He also thought the committee would not be fairþ representing most

striped bass anglers if the recommendation was reversed.

Alan expressed concern that changing regulations would send the "wrong
message" to the Federal agencies. "The timing is bad." "The Section 10 permits should

be obtained before considering amendments."

Jim thought thât it would be a mistake to change regulations now, but in fairness,

the committee needed to listen to the public. "It is unfair to take a position without
hearing the proponent."

The vote on Richard's motion:

Yes No
Richard Larry
John Alan
Joshua Jack

Jim Lew

Conclusion: Tie vote: No change in August 3 recommendation.

4. Net Pens

Tom handed out his October I fish feeding schedule. It shows that he has more

. than 575,000 bass in the pens. About 58,000 are salvaged wild fish from the State Water

Project screens, and the remainder were purchased by DFG from conventional

aquaculturists.

DFco83252

Case 1:08-cv-00397-OWW-GSA     Document 115-5      Filed 02/22/2010     Page 88 of 102



7.

The committee interpreted this tie vote as meaning that it was not going to provide
advice to the DFG on this screening proposal.

There r¡/as some discussion about trying to get Jim Lecþ from NMFS to come to
a fi¡ture meeting to discuss the NMFS policy and priorities regarding providing mitigation
credit for screens. This issue is an outgrowth of "mixed messages" that Alan and I have

received from Mr. Lecky and NMFS Section 10 sta$ respectively. Subsequent to the

meeting, I contacted Penny Ruvelas who in turn talked to Jim Lecky. She informed me

that he agreed that coming to the next meeting would be a good idea. We will also try to
develop a list of screening sites acceptable to NMFS before that meeting.

Stamp Fund Budget

DFG stafffailed to get the ìnformation prepared in time for the meeting. I have

enclosed it with these minutes. There will be a spot on the next meeting agenda for
budget discussion.

Next Agenda

The committee discussed potential agenda items for the next meeting. The agenda

will include:

1. Committee Procedures. (e.g., whether or not to vote on matters if a project
proponent has not had an opporrunity to address the committee)

2. Jim Lecþ
3. Budget
4. Section 10 Progress and Status

Next Meeting Place and Date

The next meeting will be at the Crockett Striped Bass Club on Tuesday

December 7,1999.

\À^
Vonald.E. Stevens

Supervising Biologist
Central Valley Bay-Delta Branch

9.

DS99j911.wpd/mm
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(311112009) Marty Gingras - Re: Striped Bass Policy

From: Marty Gingras
To: CARMOR@dfg.ca.gov
Date: 21812007 8:55 AM
Subject; Re: Striped Bass Policy

** Confidential **

Thanks Chuck. Point me in the direction (and give me a time line) and I'll get to work.

ls the Fisheries Managers meeting a meeting of the Fisheries Management Committee? lf so, I would
absolutely not go there before goíng to the Directorship. Certain members of the Físheries Management
Committee leak like a sieve and even a hint of formal consideration would raise alarms among the (very
vocal and already upset) advocates for striped bass.

Marty Gingras
Supervising Bíologist (Fisheries)
California Department of Fish and Game
Bay Delta Region
4001 North Wilson Way
Stockton, California 95205

Phone QAg) 948-3702
Phone (831)372-2581
email mgingras@dfg.ca.gov
>>> Chuck Armor 02108/07 8:47 AM >>>
Marty:

I share you concern. What you suggest is a discussion we (DFG) need to have. Perhaps this is
something that could start at the Fisheries Managers meeting; however I would want to start some early
discussions in the region and FB.

Chuck

>>> Marty Gingras 21812007 8:32:36 AM >>>
Hi Chuck,

Last night a chill ran down my spine imagíning that Delta smelt go extinct (or another Delta native forage
fish get lìsted) on 'our'watch while we have done nothing proactive to address predation by striped bass.
I know/believe that the big issue for Delta natives (and striped bass) is habitat. Nevertheless, imagine
what folks would say decades from now...

I suspect you and many others have probably experienced this chill-down-the-spine and I can certainly
dispose of my personal reaction, but I'm am again thinking we should propose revisíng the striped bass
policy to consider them a 'weed' like pigs or a similar pest.

Thanks

Marty Gingras
Supervising Biologist (Fisheries)
California Department of Fish and Game
Bay Delta Region
4001 North Wílson Way
Stockton, California 95205

Phone (209)948-3702
Phone (831)372-2581

Page 1
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(3/11/2009) Marty Gingras - Re. Striped Bass Policy

email mgingras@dfg.ca.gov

Page 2
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From:
Sent:

To:

Subject:

Marty Gingras <mgingras@dfg. ca. gov>

Thursday, Ãprr|23,2009 7:33 PM
geoff <geoff@centralcoastfl yfi shing.com>
Re: AB 1253

Hi Geoff,
I remember you quite well and it's good to hear from you,
I can't comment on the Bill but I can comment on the native fishes of the Delta (except
salmonids; I don't work on them) and on the striped bass físhery.
Changes in Delta habitat is the fundamental problem for the native fish species.
Operation of the State and Federal water projects is a major cause of change to Delta
habitat, but so are invasive plankton, toxic discharges, etc,
By virtue of their abundance, growth, and food-habits, it is very clear that striped bass
eat a lot of fish and pretty clear that they eat all of the fish species that use the Delta
(certainly Delta smelt, longfin smelt, salmonids, and many others). We previously
calculated that striped bass during the 1990's ate upwards of 200,000 Delta smelt a
year.
Largemouth bass are very abundant in the Delta and getting more so. We haven't
estimated their predation on listed fishes, but no doubt they eat plenty, If the State
and Federal water projects stopped doing what they are doing to the Delta, the super-
popular largemouth bass fishery and other warmwater fisheries of the Delta would be

reduced.
Removing 'sport fish' status from striped bass would not cause the dtinction of -triped
bass in anadromous waters, but I believe would reduce it to somethino like we saw in
the earlv-lg8OslAverage Pafiboat CPUE bá¿
recent peak (in the year 2000) of Partyboat CPUE and striped bass abundance,
Partyboat CPUE was about 15 fish/100 hours.
ThÍs is a policy fight pure and simple, because it involves the trading-off of pubic
resources at great expense either way...
I hope that helps.
Take care,
Maty Gingras
Supervisíng Biologist (Fisheries)
California Department of Fish and Game
Bay Delta Region
4001 North Wilson Way
Stockton, California 95205
Phone (209) 948-3702
Phone (831) 372-2581
FAX (20e) e46-63ss
email mgingras@dfg.ca.gov
>>> <geoff@centralcoastflyfishing.com> 04123109 6: 16 PM >>>

DFco80665
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Hi, Marty-
I hope this message finds you and yours well,
We've met a few times when you were here in Monterey. I think at that time I was
working with the CRSA on fish rescues. Anyway, I'm curious about your thoughts on AB
t253.I haven't immersed myself in delta striped bass issues but lately there's so much
stuff coming across my computer screen about 481253 and some of my
customers/sales reps/m a n ufactu rers/g u ides/fellow sho p owne rs a re pretty agitated
over it. Any candid observations from you would be helpful and will be kept
confidential. My homework tonight is to review the measure in preparation to write a

letter favoring/opposi ng
it....probably the latter.
Sincerest regards,
Geoff
Geoff Malloway
Central Coast Fly Fishing
7t72 Carmel Valley Rd.
Carmel, CA 93923
831-626-6s86 (shop)
831-s96-7583 (cell)

DE'co80666
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Stote of Colifornio

Me

To

Subiecl :

m orqndum
Mr. Steve Taylor Dote ' September L6 , lgg3

.Deportmenl of Fish ond Gome

PUBLTC RECOII¡IENDÀTIONS CONCERNING STRIPED BASS ANGLING
REGUI,ATTONS

Four individuals submitted recornînendations to the
Department of Fish and Game (DFG) to change the angling
regrurations for striped bass. Mr. Don stévens lnaf-oeÍtaDivisionl .ld r developed the following DFG anatysãs of these
reconmendations.

l-. Mr. Patfick Marley (l-t_,/l_]./92) .

For waters south of Tehachapirs:

. a. elinínate need for a striped bass'angling stamp

b. no bag l-imit
c. no size Ii¡nit
DFG Analvsis

The DFG opposes this recornmendation.

rt is r,ot in the publíc interest to dorngrade trre
importance_of_stríped bass by arlowíng people to catch and
Jceep an unfimited suppry of bass of añy- siãe. such attrggulationtt would set the value of stliped bass at zero--which the DFG cannot accept

The_ striped bass- stgrp provided dorlars for striped bassevarua!,ions south of the Tehachapi|s in Lake uavãsu and toa snaller extent on silver:wood'Lake. striped bass anglerssouth of the Tehachapirs contribute funding for efforts torestore the bass fishery in the Bay-Derta õomprex--whichin turn supplies bass tã waters selved by the califoinia
Agueduct and Delta Mendota canal. fn aaãition, anglers insouthern cal-ifornia fish for.striped bass in mia-añanorthern California waters

From :

DFeo05270
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Mr. Steve Taylor
Septenber 1-6, 1993
Page ftro

2. Mr. Peter J. Ottesen (8,/6/93)

Elininate size linits, dai.ly bag lÍnits, and Ëhe bass
angling stamp if intensive stocking ís not resumed.

DFG Analvsis

Ihe DFc opposes this reconmendation

fhe State and Federal Endangered, Speci.es Acts can
deternine whether the DFG can continue stocking hatchery-
reared striped bass. Thus, the DFG nay desire to stock--
but State/Federal agencies could halt the activity.
It is not in the putrlic Ínterest to downgradã tf¡e value of
striped bass by permitting thern to be caught, at any size
or in any amount people choose

This change vould significantly rqduce the striped. basspopulation. Increased harvest of one- and two-year-old
fish would substantially reduce the nunber of fish
recruited to. adulthood which would: l-) greatly di¡ninish
the trophy aspect of the fishery, and 2) reduce the
populationrs egg product,ion which would lower recruitrnent
of new fish to the population. The initial good fishing
lhat would occur on one- and two-year-old físh wold not be
sustained due to the declining recruit¡rent. The fishery
would occur primarily in the Delta (primary habitat of -
one- and two-year-oId fish). The Bay Area and upper
Sacramento River fisheries (which depend on adults) wogJd
be decÍnated.

3. Mr. David Goodson (I/17/92 - tr.ro let-t-ersì

Set a minimum 24 inch size linit; increase enforcement to
prevent poaching; start catch and release regulations,
especially for bass less than 24 inches.

DFG Analvsis

The DFG opposes this reco¡nmendation.

This change wou'ld lead to A population of stríped bass
Iarger than l-8 inches that is about 454 greatei than that
at-present (around 1 nillíon vs. zoorooot; however, a
major negative aspect of the proposal is that the greater
size rimit would substantially reduce the portion õt ttrepopulation and Èfre nurn¡er of iisfr availablä tor harvest

DFGo05271
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Mr. Steve Taylor
Septenber 16, L993
Page Three

(arounä 40Or000 vs. 700rOOO). While increased average
size of fish in the populatíon r¡ould.lead to improved
fishing.in areas where the fishery depends on large fish,
such as along the ocean beaches and the south tov¡er of the
Golden cate Bridge, this local improvement would be at the' expense of a substantially reduced overall harvest
conmensurate r¡ith the lower number of fish available for
harvest

n: Mr. Ron Fairbanks (8/18/93)

Set a one-fish bag limit with a ''nininum size of 32 inches;
cloçe striped bass fishing to charter boat fishíng,. and
prohibit rrstriped bass fishÍng derbies.tl

' ÐFG Analvsis

The .DFG opposes this recommendation.

a) 1- fish bag tinit with 32-inch mÍnimum si2e Ii¡nit
This change would lead to a populatÍon of fish larger
than 18 Ínches that is about ZS8 larger than that át
present (1.2 niJ.J-íon vs. 7}ot000), hovever, because of
the greater sizé linit, the port,Íon of the populatÍon
and the nu:nber of físh available for harvest wouId. be
substantially less than at present (Iess than l-5O, OO0
fish vs. 700rÖoo¡. Overall harvest would be reduced
cornmensurately. The proposed size IÍnit is so large
and the one fish bag linit so restrictive, that
harvest probably would even be reduced wherè the
fishery depends on large fish such as the ocean
beaches and south tower of the Golden Gate Bridge.

b) giose the fishery to charter boat fishing.
Ihis is a social issue-not a biological one. Such
restrictions vould inhibit earningé of èharÈer boat
operators and. reduce recreational opportunity for
citizens without boats. fn recent years, chãrter
boats have caught only 2Z - 3.58 of all striped bass' han¡ested.

DFco05272
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Mr. Steve Taylor
Septenber 1.4, 1993
Page Four

cc: Mr.

Ìlr.
Mr.

I'tr.

l'Ír.

c) Stop all striped bass derbies

This is another sociaL íssue. The Dep4rtment has no
info::¡ration on the extent to which striped bass
harvest is increased by the addltionaL take that may
occur due to anglers particÍpating in'derbies, but
susþects that the increase Ín take associated with
derbies is small because mâny (probably the most
experienced and successful) derby participants would
be fishing -an}¡sray.

Glenn Delisle, Supervisor
Striped Bass Starnp Project
Inland Flsheries Division

Gene Flerning, IFD

Tim Farley, fFD

Robert Coey, IFD

llichael D. Harris,

Don Stevens, BDD

IFD

DFco05273
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