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Oceanographic Advantages for Primary Production in the
Northern Part of the North Pacific*

Jiro Fukvora**, Yoshio AkiBa*** Hitoshi TAKEDA**
Luis Icocaea** and Noboru MATSUURA

Abstract

Differences in oceanographic structure were studied in order to compare primary produc-
tion in the subpolar zones of the North and South Pacific. According to Sverdrup (1953) the
depth of the surface homogenous layer is directly related to primary production at blooming,
In entire northern part of the North Pacific, steep gradients of water temperature, salinity,
density and oxygen are found in summer, but at the subpolar region in the South Pacific these
gradients are not steep. In particular, the comparison of density gradients is very remark-
able in both oceans. It seems that from these observations the North Pacific is more suitable
for primary production than the South Pacific.

i L o =

WTOELVEREEEYNFLE L TEL TR,

L#L:O%vﬁ%iﬁoiﬁ&tTkou,%ﬁi@&%k%h%#%,:hmov10¥

REBEREOE» BT LI EWIDNR, ZZTOELFTH5,

*

* kK

JLHBE R K E IR P K BE B TR M R 2R 5 168 5

(Contribution No. 168 from the Research Institute of North Pacific Fisheries, Faculty of Fisheries,

Hokkaido University.)

JbdpE KK B AL K BB e M 5%

(Research Institute of North Pacific Fisheries, Faculty of Fisheries, Hokkaido University.)
BRI EL GRS B

(Laboratory of Oceanography and Meteorology, Faculty of Fisheries, Hokkaido University.)

— 131 —



b Xk K E & #& 36(3), 1985

ABEEIINT SWMELER

DR TIIEMAESYERT SO Sverdrup (1953) OE 2 Hr VB, TDEFADER
BROBEYTHD, (V) Y7727+ vOLEBEINOBKKFT S, XOWIIRELLEE
T L ICHEEBEEN RS T 5, (2 BhTRERMTRHERIEETS, ZOPFTRE
RIT X O EEYIHECFTHLTV5H,3) ERMEORBERE MEL, chidEEcELLH
LElTuwhnwiELs, W) B W77 7+ v) OBE (BB QZ0oBHERBOFOA
TBI-TWbBELRT, 20X 5 EBRETRDORY KRB,

HBEERETXo=2A¥ - [ BECLIAORKHE: o

BEHETORADOEIDOEE AmLUA) TELOXOENERINE 0D, FORKEZ02 &
T5,

FITRBYBEVBRTCHETIO=2AF¥ L3

I,=02(-a)],

BXZREETHHED=FALF

I.=0.2(0—a) e ¥=1,*

TR INOBRERE EREEINOBRDOZTEMT S E LT, BB dt TOEEY dp

g, Zoogxc

dp=ml.dt
ZZTm XER, RUBRMRETOBRE (BB dr&l T
dr=mndt
nILER, bLZOBSTEEEHEIHESEL VL,
mLdt=ndt
kb
ml,=n
CORS ZEHERELVIN, ZIToX0BEIY I L Thid
ml,=n ®

EWH Tl B,
R HRHERATOLEE P 2E 2 Th5,

P:mlrﬁlh[uhdt

@
={%a—e*M)£TLm
e T 3EECBESTABEHITHY, D IXORSEITH S,
LWBEY R ETHE
R:nforj:(; dz dt=nTD, 3)

2T D BWERBOREEXFT, b L P>RALEERDEEND S Z LuRT, DRALEH
- —i T
MTR—Tl:LM&?b&
Pz{ga—@*M>LT @

—BEREDEXE L EOBR2EV-bATVAY, CCTREHAEOREOMbIC D, %
Avd, ) ARKD L >R D,

—132—



B . R PEIRERO ERAEE YT 5 BEREE LOoFIR

(®, T 50°00N-a8°5TN ®, s soo0—4gsN
North  Pacific 1968-6-24~7-3 North Pacific 1968-6-24~7-3
0 145° 140° 135° 130°W 0 1?5" I"H)° 135 130°W
T " T M T ST— 130 : : \\-32 2

-32.6
- 319

~ 336

2 b
®. 07 50°00N—a8°5'N ®, 0 55N
North Pacific 1968—6-24 ~ 7-3 North  Pacific  1982-7-16~7-24
145° 140° 135° 130°W 154 150° uo'w
U-A 0
o i A A
50 \2550 _—’/—\ 2‘5,30 50 | c1-
100} \/"\ 25.80 100
e g T
200 200
300 300
26.80
400 400
500 - 27.00 500 -
c
Fig. la-c. Temperature, salinity and density Fig. 2. Oxygen distributions west of
distributions west of Canada. Canada.

—133—



d KX K E % #® 36(3), 1985

P:Ln%)l(l—e’“")feT (5)

W, 3, (3) R
P—R="D(1~ ) [T~ mI.D,T

m2D‘ eiwlI_eT ®)

:m<%fe—Dzlc>T—

(6) ROEBELDOE 2L D, HKEL e, NEL 2B bEERT S,
P-RzmT(%fe—Dch> N

WDHWIDLEE L TOEETIE (D RNEROEEL WS Z ik, —RIC D, 3K 10m
ThHb, FZTHWER D, "ETRTEVWE P-R>0 0@ Y FT, Hicw 2 iE D, BNEWE, &
BElr~1F 208525,

EREHIL SO BEFEE

ZHLcEZOS L, KFEIETEROEM L AHOBERBELATCL, RUOEH
ELTitH F FOELSBAL Papa 2o b b + £ ETORE 0N HUVOBR, RUOdtEERY S
L AROBRAILLSNBLEOERXR G, WThIEOHEY AT, thblRR1I RUR 2 Th
HFETH D, BRI E LCIiEEET 0’ 4N BVOfR R LA, S hilEEEESSES
BAOBH LD TRILBObLTH D, M3nbATKAER, HS, BEOHEEEIXE
S TELGWZ E S, BICBEEOEELKSVTREL Y, BEAlOHEET b HEMEE L HERRE
TRV, CAXARIZELY, D2 LREFCEVTRILKEEILSORBOBWERDE
HD, BRIV EEBRL VD, ThIERBEFBOKORY A vl tibbbl T
Wh, ChETRTLIDOLLT, BUOMREO My ZNEERBHERL 5, (BEOARCTK 4R
HRcHBE LB SRR YR L)

[N e X Eifa vt -

EAPEEBOBEESEOHHMIN I CRLTE W, ZORREREHEOFTHBH, 3T
53 ~48°S RIZF 5 T\ B,

M5 :R1IROR3DAAE RN B TNB I ENHB, THhbLEEKRTIERBOHE
BALBHEEVOIBEERTH S, K5 rbATEEOSMILEFRZOVOSEAT, JL¥IR
DEBEBIPIKFLHR > TWBI ENDATH, BEROBERBOBRC-Z NS HTHLNRI S 1Z
F 43S0 KE, D, BEOCE,LSXTEOHREEE TN ZIVWZERH-TW5, &
DI LBENOEIRTREIRS,

Pt, KFEEOBILAEORBEMERE COKE, ES, BEZOXRBI OHEHEE (22
TREDLNI-2BHEOE) 23 LHTHRBEEXLIDL SIS,

RME &L 0m 0T, KR, S, BECHEOENIKEVORVWThIILFRTHD, BEED
BARELOE, LEROBEIMT, & THHEROERL D S 16FIKE -, LEROER T
LEEROBEL D 4~ fEDELWEENRALRS,

K1 3EE ¥ b KAFILBEROKE, BS, BEOHEFEL S THDH, ZofE
FAEKEEIEO T h I D /& v, BN X 5 HEBOREANEECH b I T 50D
DTHHIeb, BERORBRIERBEECH L THE LS, Icdb¥kcl, X
WREEVZ XS, X, KRB S AT & B LT LT,

—134—



B 6 KPR O AR A B 3T 5 ERE ORI S

@ T aeow 449N 19807215 § 44°N 1980-7-12~15 ),
N

North Pacific Oy ssor 44°N  1980-7-12~15 0, 44°N 1980-7-12~15
145° 150°F 145° 150°E 145° 150° North P“Ihco i

0 13 04 322 330 332 283 145 715.0 £

50 -
100
200
300
400
500

Fig. 3a. Temperature and salinity distribu- Fig. 3b. Density and oxygen distributions
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Fig. 4. Observation lines used in this study.
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Table1 Differences of temperature, salinity and density from surface to 50 m depth and from surface to 76 m depth

@ 44°N (145°E~153°E)

® 55°N (154°W ~139°W)

(June-July 1966)

Depth . Depth .
: Temperature Salinity o, : Temperature Salinity o,
Dlﬁi?:;nce Difference Difference Difference D1ff('€:;e)nce Difference Difference Differtence
g 0-50 8.53 —0.45 —1.42 0-50 4.79 —0.15 —0.78
’; 0-75 8.95 —0.57 —1.55 0-75 5.63 —0.37 —1.05
g (July 1980) (July 1982)
o
£ 50°N ~48°51'N (145°W ~128°'W)
[
=
§ E Dili)"le;:r};ce Temperature Salinity o:
8 “ (m) Difference Difference Difference
&
g 0-50 4.12 —0.12 —0.76
A 0-75 5.25 —0.22 —0.99
(June-July 1968)
@ 43° 15'S (148°E~168°E) ® 50°8~47°8 (90°W ~75°W)
® Depth T - Depth .
& : 'emperature Salinity o, : Temperature Salinity o,
% Dlﬁ(“;’;snce Difference Difference Difference le?lalr:;nce Difference Difference Diﬁ'ertence
g
=
5 0-50 0.80 —0.07 —0.22 0-50 0.48 0.01 —0.09
§ 0-75 2.11 —0.07 —0.53 0-75 2.55 0.06 —0.47
A (March 1967) (February 1969)
o @® 50°N ~54'N (48°W ~40°W)
L5
=] =
§ & Di?f?;::l:ce Temperature Salinity o;
o g Difference Difference Difference
g = (m)
-
ERE: 0-50 0.95 —0.10 —0.22
-
< 0-75 174 ~0.10 —0.32
2
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