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Study Objectives

‘\

* Develop abundance estimates of sub-adult striped
bass (Age 1and Age 2)

* Quantify consumption of prey by sub-adult and adult
striped bass



Bioenergetics Model: Overview

\

* A energy budget equation:

Growth = Consumption — Metabolism — Excreation — Egestion

* Requires species specific constants derived from
laboratory studies

+ Chesapeake Bay striped bass (Hartman et al. 1995)
* Requires input data from field observations

* Water temperature, annual growth rates, diets,
abundances



Striped Bass Abundance
\

* Age 1abundance:

* Observed Age 1-3 survival rates on hatchery fish 1981-
1990

* Developed regression of survival to X, spring location to
estimate 1991-2003 Age 1 abundances

* Age 2 abundance:

* Mortality from Age 2-3 inferred from Age 3—4 total
mortality minus harvest mortality

* Age 3-7 abundance:
* DFG’s mark-recapture database (1969 — 2004)
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Sub-Adult Striped Bass Abundance

\

16IIIIIIIIIIIIIIIIIIIIII

B Age?2

+| W Age1 * .

b
- ey e
4 o & e
[ e Pk
[
10—+ B
it [
I.‘. .‘
K ¥,
T R R )
b "

Sub-Adult Striped Bass Abundance Estimates
(millions)
[==]
|

0- L
1981 1985 1989 1993 1997 2001
Year



),
U
(.
O
o
Ca
-
0O
<C
wn
wn
O
an
O
)
O
e
)
wm
+
)
e
<C

- AOOONNN
I DONNNN
: I NNNNNNNNNN
EIANNRMNARRNNNNNY
I RNNNNNNNNNNN
' B ARV
H : —OANRNNNNNNN
: B ONANNNNNNRY
AN
[T
H NN
Ry
I NNNNNN
-
[ NN
B NN
NN
1 I NNNNN
; NN
I NNNNNNN
i OARNNNNNN
oo
[ o]
H AN
I."’_’”‘

Y
H I DN
Ir//////////
I’.’.’ffff””ﬁ

I NNNNNNNNY
H : R DOOOOONNNNN
 E— NN
[y
Iﬁflffff/ffff

1400

1000 -1

(spuesnoy}) ajewnsy
aouepunqy sseg padiis e INpY

1999 2004

1994

1989

1984

1979

1974

1969

[ =

; : H [Ryssd
i : —— OO
H R R
1 7../ff/ff/f/ff/fﬂ!’ff/f/ff/ff/I.l
I_f..ll..fr..ll../trf/’f//’/’/ﬂrf/”//’/ﬂ ;

1
m : T X OO O L DY
i o

i

H [ RSARRARRRAAR SRR R
i [ R Y

B Ageé
[] Age5

1 .-I..If/..//.).....ll../l
[ Ll
I. ey ey )
I OO0
I
[ RRRT
[ e e
[ RS wwassays sy ygsy
I U000

B Age3

Age 4

— UL AR
[ R R A N R
I %5 e
I 0
SRR
I S SRS
[ 1 f//////////f///////f//{n
I L o B
[ Rl
: i ——
I N OOOANONNNNNN
[ 1 ﬂ’.’f’.’f’.”.{”’ﬁ’.”.{.”.{
m [ 1] ?Irfr.fr/.fr{r/.frl
H : R [~
— e T
[ RAARAAARRARRRARR R
I —’..(.”..’.f’..’f’..”..{..‘ =
e e e e

1400

[
(=] (=] (=] (=]
(=] (=] o (=]
o0

1

I
o
o
o =) =t ™
-

1200 -

(spuesnoyj) ajewi}sy
aouepunqy sseg padu)g ajewad }npy

(=]

1999 2004

1974 1979 1984 1989 1994

1969

Year

Year

Males

Females



-——een
AN

Consumption

(1eah 1ad Aaid 6y suoiljjiw) uondwnsuo’
|eyo] uonejndod sseg padiisg }Inpy-qns

Ic
s
_I
=
O
=
A
=
Ol
O
¥
=
=
3
)
o
=
W

1989 1993 1997 2001

1985

Year



=
O
=
ol
=
=
n
C
O
O
Ie
s
_||
C
O
=
R
=
Ol
O
ol
o=
=
=
<

T T T " T T T m 7/ _/ e e e
] : : NN
] — NN
| NN
I ANNANNRNNANY
7] I AN
| I NN
] I NN
] I NN
7 | RS
N
7] ENAN
7] ]
7] NN
7 NN
7 I NANNNN
7 NN
] NN
[ IS5SN
7] [ AN
7] — NN
7] I NN
7 [RSSS
7 NN
] I SOOI
I OO
7] NN
7] NN
7] [ NNAARNRRN
7 I NNNANANNANRN
7 NN
7 : I NN
] | IRSRRRRRSNEY
1 = ' NN
_ ﬁ A
—— e e —————
o wn o wn [=]
™~ - -
(4eak sad Aaad By suol|jiw) uonndwnsuo)n
|eyo1 uoneindod sseg padiig aje INPY
L L | L | L L | L | L L . L
T T T T T T T T T . N —
B : EOONN
_ —-_— N
_— : T .
i _— N
] e —
_ O W T o | —
|| E
o o o © p— =
4| o o o O _ -
1l € € <« : BRSNS
EESSEEST
i o [ (NN
a . D N . E— NN
[ ISSSSSH
] R NN
| - -
_ I =
N I DN
_ — N
a = N
[ RSARSSENEESNNY
] : OO
B ]
] : I NOOOONNNNNN
T || S
i [
N [ — N
i R —
] [ S—
[
i I =
] — ~
1 — i
H mw I =
1< — =
t t T t | ﬂ T i J T T L L L
o [Ty ] o [Ty o
™~ - -

(aeaA 1ad Aaid 6By suoljjiw) uondwnsuon
|ejo] uonjeindod sseg padils ajewa }npy

1999 2004

1974 1979 1984 1989 1994

1969

1999 2004

1974 1979 1984 1989 1994

1969

Year

Year

Males

Females



Adult Population Total Consumption
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Bioenergetics Consumption

Modeling Summary

\

* Possible recent shift in striped bass predator-prey

relationship
* Adult individual consumption decreased

* Age 2 individual consumption increased
* Age 1individual consumption unchanged
# Population consumption increased (1990 -2001)
* Larger population of adult and age 2 striped bass
* Sub-adult population consumption similar to adult
population consumption
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Bioenergetics Consumption

Modeling Key Assumptions
‘\

* Consumption estimates inclusive of oceangoing
striped bass

* Abundance estimates
* No intra-annual mortality
« Relatively static diets
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Observed Decline in Size-at-Age
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Adult Individual Total Consumption
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Percent by weight of Juvenile Striped Bass Stomach Contents

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

triped Bass Diet Proportions

Age 1: 1980-1989 Age 1: 1990-2003 Age 2: 1980-1989 Age 2: 1990-2003
Age Cohort: Year

Age
1 &

¥ Debris

¥ |nsects, Annelida, Cladocera,

Harpacticoid and Copepod

® Crangon, Isopoda and
Palaemon

S
2

¥ Corophium and Gammaridae
= Mysidae
¥ Fish
-7 - 3-7
w
-t
c
£ 80% -
o " Invertebrate
o
":f 70% 1 — " Vegetation
§ = Palaemon
et
; 60% 1 — = Mysidae
o "
o " Fish
o 50% —
a2
=
w)
= 40% T —
E]
5]
<
S 30% —
=
=
o0
$ 20% -
>
a
ES
S 10% —
e
&
18 0% -
1969-1979 1980-1589 1990-1999 2000+
Year




Sub-Adult Individual and Population

Consumption of Prey Fish
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