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NEMURO.FISH
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Bioenergetics Model for herring and saury

dl:[C—(R+S+F +E+P)]- CAL,
W - dt CAL,
/
change of
weight

P:e roduction
C: consumption AP

E: excretion
R: respiration : -
: F: egestion
(loses through metabolism) J
S: specific dynamic action

(digesting food)



Dynamic linkage between LTL & HTL

—:[C—(R+S+F+E+P)]-CALZ
W.dt -, CAL,

NH4

PON

(I dN/dt = - (F+M) N

Population dynamics model

Decrease ZS, ZL, ZP



Effect of Dynamic

Predation Pressure

* Reduction in large

zooplankton

e Slower herring
grthh

250

Average weight
= = o
o ol N
o o =

a1
o

o

250

Average weight
= = o
o ol N
o o S

o

A

/d

- .|
WAVIYAY VAV
‘/\r/\ﬁ \v/\/ V1Y

(&)
o
1

Age-0 Age-4 Age-8
Age-1 Age-5 Age-
Age-2 Age-6 Age-10
hges Age-7




GConcentration (miao-noles NLiter)

PEST: a free software to make optimal
parameter calibration
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PEST gives better fits to
observed data.

PEST is automated and
Independent to any
models.

It is easy to calibrate
model parameter than
adjoint method.

PEST enables
NEMURO to be applied
any stations which has
seasonal LTL data.

Rose et al. (in prep.)




PEST to NEMURO.FISH
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LATITUDE

100

Regional comparison

3D-NEMURO LTL input to NEMURO.FISH
Annual primary production ( 1977-2000 minus 1952-1975 )
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Aita-Noguchi et al. (submitted)




Water Temperature (°C)
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3D-NEMURO output (water temp.)
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Concentration (g WW/m3)
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Weight (g ww/individual)
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Example of Field data

Weight at Age 4
80 100 120 140

&0

Weight at Age 4
100 120 140

80

&0

- % _ g
Cer X X X x .
x XgXX® g X X X 3
[ | x -

x % x-' ¥ XX X % x x Hosg
& - o " b | ] Xi!. x o
" % ot "X, %s = . =

X
X . v
4 X XEBy wgX
X x X gt . .)(x. _%
PWS @ X

SITKA X gl g

1940 1950 1950 1970 1980 1990 2000
G = L * =
WCvl X .xx x X !

x b4 X X Xxx
X% X xxx * =]
E ! b4 § ¥ X X '3
ak . *® . Dgs [ ]
xx e .e

¥§...‘ 5% 2. . ¥ ).(.. -. ..I‘ ..ix XX g
§ x2 e [F°
-]
]
2

1940 1950 1960 1970 1980 1990 2000

Schweigert, Funk, Oda, and Moore. 2002. Herring size-at-age
variation in the North Pacific. PICES Scientific Report 20, pp 47-57.



Life History of Pacific Saury with Oceanographic Features
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Fig.1 Schematic picture of life history of Pacific saury (Cololabis Saira). Spawning of the saury starts in September and continues until
June, shifting the location between the mixed water region and Kuroshio region. The main spawning season is winter. The juveniles are
advected to the Kuroshio extension region and migrate to the Oyashio region through the mixed region for feeding. After sufficient

feeding they migrate back to the Kuroshio region for spawning. On the back migration, fishing ground is made around Japanese coastal

Zone. Ito et al. (2002)



3-box version
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Table 2. Life stages of Pacific saury in the saruy bioenergetics model
Stage period model-day region
larvae Feb.01-Feb.28 1- 28 Kuroshio 9 life stages
juvenile & young Mar.01-Jun.30 29-150 mixed region
small Jul.01-Oct.31  151-273 Oyashio
adult Nov.01-Dec.14 274-317 mixed region
adult matured  Dec.15-Feb.28 318-393 Kuroshio
adult Mar.01-Jun.14  394-499 mixed region
adult Jun.15-Oct.31  500-638 Oyashio
adult Nov.01-Dec.14 639-682 mixed region

adult matured Dec.15-Jan.31 683-730

Kuroshio Ito et al. (2004)
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wet weight (g)

comparison: autumn, winter, spring spawned saury

— Pacific saury spawns from
autumn to spring.
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Similar to observation

Mukai et al. (in prep.)



LATITUDE

Extension to 3D Global NEMURO

Primary production relative to Regime Shift
Annual primary production ( 1977 2000 minus 1952-1975 )
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Extension to 3D Global NEMURO
Primary production & zooplankton response to

E!l.-I-:u:h::] dafa

Regime Shift
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Fish migration with 3D-NEMURO
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Fig. 2

(a)swimming speed,
current speed,
temperature where the
saury exists,

(b), body length and
body weight,

(c) number of saury,
(d) concentration of
zooplankton of the
point where the saury
exists which is given
from the results files
calculated by 3-D
NEMURO model.



eNEMURO
From Subtropical to Subarctic
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Future Perspective

1. Regional comparison
PESTed NEMURO+NEMURO.FISH is useful
apply NEMURO.FISH to other species
sardine, anchovy, mackerel, squid, .....
2. Regime Shift
PESTed NEMURO+ NEMURO.FISH
3D-eNEMURO + NEMURO.FISH
3. Global Change
3D-eNEMURO + NEMURO.FISH
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