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Oceanographic Structures and Changes around the Transition
Domain along 180° Longitude, during June 1979-1988*

Gen Anma**, Kiyoshi Masupa**, Genji KoBavasHI***,
Hidekazu YamacucaI**, Toshimi MEGURO***,
Seiji Sasakr** and Kiyotaka OmTANI****

Abstract '

Oceanographical observations of temperature, salinity and dissolved oxygen using
Nansen bottles and C.T.D. were conducted at 30 mile intervals along the meridional section
of 180" longitude between 39°N and 49°N latitude by the T/S Oshoro-maru during June 1979-
1988. From this data, the characteristics and changes of oceanographical structures are
discussed.

1. The average oceanic profile and characteristics of the sea water was almost the same
as those shown in INPFC Report No. 13 and No. 33.

2. The transition domain is divided into the north and south water types by the
salinity front (Transitional front) that is represented by typical 33.6 isohalines at the upper
200 m depth.

3. The average position of the northern boundary of the transition domain is about
46°N latitude with a variation of +40 miles. The changes showed a cycle of 6~8 years.
The average position of the southern boundary is about 41°05'N latitude with a variation of
+90 miles. The changes in its southern boundary showed a cycle of 7~8years. The
average position of the transitional front was about 42°50'N latitude and changes were
annualy similar to its northern boundary. The average breadth of the transition domain was
about 305 miles, with a range of 220 miles (1979) to 398 miles (1988). The breadth showed
a cycle of 3~5 years.

The geostrophic currents in the transition domain mostly flow eastward, but westward
geostrophic currents were observed in one to three places every year. The average eastward
transport was 5.46 Sv, with a range of 3.54 Sv (1980) to 7.52 Sv (1988). The average
westward transport was 0.85 Sv.

* AL R KA K E T R 224 5
(Contribution No.224 From the Research Institute of North Pacific Fisheries, Faculty of
Fisheries, Hokkaido Universiy)
* ILEE R REFTABRRER S L 2 S
(Training Ship “Oshoro Maru” Faculty of Fisheries, Hokkaido University)
BB AFEKEETA B ERILEN
(Training Ship “ Hokuse: Maru” Faculty of Fisheries, Hokkaido University)
P LBE R REFREEFIRFHBE
(Laboratory of Oceanography and Meteorology, Faculty of Fisheries, Hokkaido University)
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¥ A B &

R FERTHEERDOEBERE & 2 OBELHEL/MCT S o &3, BEERFERY CHERTYE
Bz CoROBE L HEEY EOBEYHRTH ETRODTEETH S,

WHEIR T 3 1T B MR HE RS S O R & 33T ¢z, Dodimead 5V, Favorite 52 py&HERNIC
BRTVBH, BITEBADER L NS E Lok, SRR L, BEBELZOXR
ENzBI L TIRFEO AN L,

1979~1988 FE 0 6 AT, JLAFHD 180 A FEibichic » THEREORE A Thh i, KB
BT I0ERICh s TELRLER 21 Lig, BITREBREIOBESEEN L o X8k X
UARRIBR & F OB HOWTRE LIEREYBE TS,

KXEABILE L, AECEROBNEEEYR - TRV IBEARETLEL + AAMERE
HRGELAEHE, BELVCEEobtHERICREIRLBL  AHREHRR R MBS EBL
T, ¥h, SEECERBINICHRBREMN, BABIRAEOH % L bh it ERF KES B
FAEWERZEEREETPMRE S30%E, RA¥R4EIHMMERCE#oRERLE T, M
ZTCHEHERS I CHERAEC D OBEABC X H L TT & » RS HKESRE - IHAE
BEDESCECBSLPLEFET, 36k, ABPEHC YL IEBELIHE 2R E T LRF¥N
JLEEKET R R ERETNTERR - S8R EH L 7,

BB SUHE

1979~1988 F» 6 Arp T 4], Jb KT 180 B icih -7 3 ~49N ¢, g RKFEHE BRI
L x A3, RE 30 5EOBHERALYT -7, BHEBRAZ 1983 FE T, 7 v vEKSEAR
EFHrAVCKBRNE LIESTRE, PEBRER I OREEATEROR KL T, 1984 FELIREI
CTD #H\7-kil, S, BEBROBHACLE ¥ » V¥ v 75— 10X 2 RBERAEHOEK
Rrbhic, ThboERY L L BEERS AWCREBE, %, #ERAEL2TV, EFo0oK
&, B, ot BIVEBEFRIAOMKEMNHER L BRI MER L IFER L, 2OCBTHEEROR
R, OB, BIVWRE ZEOHEBHRSOEH SV TRERRZFARR S L - TR L%,
M2 TCTSK, EHESMILERE I OKROBEREE LT, kk, KASOMHEIZ, £HEN
BROORBELCHELTV 5, T4, KR 0% 1 IcBET 5 mERTE R I T i 1979
~1983 4 T3 1,000 db % 1984~ 1988 4£¢ 3. 1,500 db % &EWiE & L7z,

5 o3
1. BRSO
1-1. KB OHEKHE
AREL 6 AR T Tbh LY, EFOXBRHENEYR 1 RT, K bHERERSR
(Subarctic current system) & #fT#1 (Transition domain) & DEROIGE & LK 100 m [
B 4°C OZ{RARL 1985 E BRI 46N A3 TR 500 m ¥ TIHIFHRE IR 5,
HEFEBHR R T AYN FEDOKE 100~150 m 5512 3C LU T o & KD core b3ph b, 7 =

* ERACHERX ST oWTE, Faverite 52 o#iEic b &5 EBTRAKO IS ER ¥ ARE 100m )
Heds 4CoSERBOBERS LR, EHERY 40 0SESROLERI T H - HRELIL L
Ufc, e, KB R & L€ Doe (1985) 1z X » Cn & i 338 0SS AVEET 5 KE300m &
L,
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Fig. 1. Vertical sections of temperature (°C) along long. 180° during June 1979-1988.

(® minimum, © maximum)
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KRR /NB AR AL D T B, KB ATE KR 150~200m 25 5 53, B/NKEME L O
2205CLTTH5, b5 —o0/NBEIL 1981,783, 86,87 35 L V1 '88 4FE D X 5 it ATN 18D
K 200~250m AFLIEH b, KT 5ERBIEIKE250~500m {5, TDX 5K
KEEECTIREECNTHB/MERIZHR»h B L b 552, —& (79, '82, 84, 854F) D
ZEihBH, EEFCEIAKEDLAAETCRETC L 4CHOBTCRIBIEKRTERERBI
n—EERB L It TV B,

BAERCIIAE 125 m A ohiy & LT 42 ~43°N A5 % o/ MBS & SKB AR S h EE
WRKOBHE L - T %, COBNBREEFERCSVCCIESEBEHNBEL T2, &
ARG OGRE L m o2 1ICTHELAR-oTWAED, 43~ N EEFiciikE7= v b
Hh, EREHOSEIBONHBHE—HL T\ 5, T, 39 ~4I'N 0ERFONFRIES D 7
Ry RE—HLTEY, 07 ey KRB EREEE (Subarctic region) & FH
# I8 (Subtropic region) & X T A FEEFESA (Subarctic boundary) & 7r - T\ 5,

BAFBROAKRIZMZER LTV,

1-2. B OHEME

KR &R 10 EREOESPEMER Y ER L (K2), BTEROBEHFEROKEL L
34.0 DEE SR, KB HKE 300 m 7 ¥ TIHFHBEICH R, 40~25NHRed b,
DB L EES D L EMEERIC T TKE 300~500m Ik R 5 h 5 Fl0 340 0EESH &
DN, BEREIHOKE 500 m 5 CHESBPNBETMR L TV 5, 415 ~435N R0 BITR
BEBCIHIE 33.6 DEEABRAPLE LES 7o v b BRLKB, LT 7 e vt 87
%% 7 = v + (Transitional front) &#T %, BATHERBERLLOXRMENLMOLTTHY, B
EHERRKDOERTCILIBIUTCH D, PEMKIEESER R SBTHEBECH T TKE
125~150 m i PEE fs kK AME S BB IEET 5, ik, 46N 50 kE 7 e v oG+ 5E S
DELERHTDH B,

1-3. ot DSREME

X3 ot REKE R R L 7, BEREE L S EEAFEEIC T OKE 125 m RICEER
Brdb, HERTEERORBR CHAERENEAKE L, 42°~435N I CRBITHE 7
2y FEAIOKE L0 m LERORB T, ot DENLEBL YV EL, EHACMRCEFEER WHrh
HENE L, 40 ~L25N I CREERETER - TRV BEE v v P BERLOI D, BER
BBV T ot=264 13, RITKBEPNEOF LI VEFEBO LAMNERRL, 0t=268 12
BEHEERMAEL» S UECHTTESBNE &~ LTV 5,

1-4. BHEEBEFOLENE

P4 v F—ERBIVUCTD v+ -2l > THRFBREFAEINFOHEMEICL 5 &
(R 4), BEFEBOXBMICHEBRZELE L, Tnl/l 0HHEZ, LtBOKESNELEET
HHEMBME & 3IF—FKL T35, BRMEIIKE30~50m A H 5, BHERFBHROKE 125
~200 m fHRIC B 2 BERBBIESBBOBEE LESHL W5, BABIL 0t=261 &, 3ml/l D
ZERIT ot=2609 DFEEBDTIL KL T3, ¥, 1ml/l UToB/MEIEER» LEHR
BRI CEEL ) 500~1200m T R Hh 5,

1-5. iR o 5 Amkm

10 FEE O MER ST HAME YR 5 R L, RREASIEEAEECS ML T2, EFCHE
ERSBRON 5, RS OWREZ, HEBERENO 3PN A cRd KEE (834, 27
cm/sec) XRTAH, ZhXDILoOBEE T 1Tem/sec L TORBATEITH 5, FRKS 1T 3~4
BRI RE SR 58, ERERSICHETED THEET, &RATH 8cem/see ((T9F) ThHot, L
L, SEETRI ORI L,000~1500m D FEZETH L SHEVLDTH D, ¥, ThEh

— 6



KD JEKPH 180 ERBTRBALOBEBE L t0XD

1979 Latitude (*N) 1984 Latitude (°*N)
49 47 45 43 41 39 49 a1 a8 a3

T T T ¥ T T T T

Q

200

1400

600

200

400

600

200

400

600

200

1400

600

200

400

600

Fig. 2. Vertical sections of salinity along long. 180° during June 1979-1988. (@ minimum,
O maximum)
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Fig. 3. Vertical sections of sig-t (kg/m?) along long. 180° during June 1979-1988.
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2. BITHEBOHR, B JURM - R - REOFEXR)

K6 CRINACBTEEOAKRERAS L OCLXOEBLEE L (K1), tFHEROFHMER,
46N fftich v, FEEBIFEIIC OB TH 5, BERAEX, 1979 F KRS T L1Ar, 80,81
Friddt B L, 2 FIRICTE - 7o pt, B8 FIILEHERE T LT3, 84,85 2R
tEZ R U HERCRMNBIED » 1o 86 ENDLEAICET, 8THEIIBMEIE - 724, 88
FIR B LB L TRILCH V- 4630N it LT %, U EDLSKRETA LB/, 6
~8EORMNES N R bR 5,

BEAHBEROFHMER, 400N f:Redh b, FOBEBAEI LI 0 ETH D, 1979 FiXFH
E» bR H D -7, 80 FEIT 40N fHEETETL, 82 Fikf@ExFEoRIKEL T
Wb, FEDRE, RELADET, BTECIRGED VSN ICED, BFILIPLPLIELT
Wb, BHERIEEC - CEANEETEACD 50, TOEFEIILAER L b HHEIR
B b - T~-8E0 AN ES I FAbh b,

BITHER 7 = v b OFHNER, MEROTRMEBOCSLEICHY, 77 v F OFFENZ, b
FEROEE L LUT 5,

Latitude (N)

LR : . R : _;v i ‘;. i ,v: L L
SA Q TN A TS ‘ ST
Subarctic Current Tiansition Domain Subtropic Current
System System

Fig. 7. Changes of boundary, front positions and breadth of the transition domain during
June, 1979-1988.

(O: Average position of subarctic front, & : Average postion of subarctic boundary,
A : Average position of transitional front)
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Table 1. Breadth of the transition domain, transport volume of the transition
domain (T.D.) and total transport volume from geostrophic base by current
direction during June 1979-1988.

Bredthy of | Bt componentof | Wost compenent of | Gctephic
Year tl;la.nmt}on 3 P
(‘;‘1‘?;)“ T.D. Total T.D. Total
(Sv) (Sv) (Sv) (Sv) (db)

1979 220 (407 km) 5.82 9.77 0.39 0.75

1980 335 (620 km) 3.54 6.44 0.70 149

1981 290 (537 km) 4.65 7.76 021 0.48 1000
1982 240 (445 km) 4.97 8.81 1.03 1.98

1983 290 (537 km) 434 7.59 0.50 1.33

1984 281 (520 km) 6.38 12.29 0.72 0.19

1985 345 (639 km) 5.93 12.95 1.16 1.42

1986 291 (539 km) 5.27 10.77 0.35 0.69 1500
1987 355 (657 km) 6.19 13.07 1.78 4.69

1988 398 (737 km) 7.52 14.45 1.67 2.79

K 6 & bR REOBRITREBOE, KANKER X CERE»H>OBRE (BTHEM) %
F 1R L, BOTRARIEO TSI 306 BTHY, BARPMEOEIITBETHS, FHCRS
L, 197912 220 H E BB M o Ao dd, TS0 FI0id 335 I LB AR R /R LK, '82 Ficid 240
LT T, 83 AEN D '86 T AT ISR Lo, 86 ELIREIEILIE A L ‘88 £z i3 398 & £
K & 75 o foo BITHEROEEE R I » CTIhABERIKD Y, 3~5F0RMHESHER 515,

—HEBROTE (0~300/1000,0~300/1500) %, WK 5 DFEHH 5.46 8v, TR 77 T3 0.85
SvTh s, EHRRDTDOBRKIT 1988 F£ 0 7.52 Sv, /M1 1980 £ 0D 3.54 Sv TH - o, FHIERIE L RE
DOBILRIL TI~84 SE TR RO 0% LIHHE-MESHTERMHAR S 5035, "85 FELIRL L
FILT5, 1,000db % EMRE & LBRECsT 5 BTHERO SRR, RERD T 68%
FERBL ST 47%, 1,500 db % 4EME & L BB T 5BTHEBOKEL Y, FERD T 49%
BB 53T 62% TH - 72,

3. BHED DRI KROFHE

3-1. BROHHE

HWEE 7 2 v+ (Subaretic front) XF 1 IcRHh 5 X 5, KE 100 m LB »h 5 8HE
LCHERRTRINIABORERIC L - C, BEFBRR EBTHEHR L CHRCE TIN5,

BITEER 7 2 v FiX, K225 41.5°~43.5N (RO BTEBA ST, KEH 200m LIgD
EEBT 336 TREINRDEHESENNHT ERESY L0, 2 OREIBTHEY £ 6 EERA
(TN) L EEEM (TS) cXoT5EFER L L TERERCTHERTH 5,

HREE FUL 340 DZESBROLET S CRE X IS, KFEHAKE, By, BRI
REFE Loy, DEFER BRAFERY X0 TIBEERE bt TV 5, HEEKSTRBAT
I L EREERR L Y EKETAERTH 5,

3-2. KAt

BOEBRAOILAIR L OBERIOKRICOWT, &2 DY BR~<5, TS RO —FI & LT 1985
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Fig.8. T.S. diagram of each 30 miles of 39°~49°N along long. 180" and current boundary and
water type in 1985.

FORRYE 8 R LA, BTHEEIE (TN) 1, BEFOEKRICL BEEDLD ot=26.7
EDOKERH 300 m DEAH 100~126 m ¥ ¢ EFRES I LETIRBIBRERL, BITR
BEE (TS) T ot=268 fHEDOB»HEEE THATOES B ICEUL TKEECH LF
TRBIRCEL by, BAROFBOMEIPRL, BEABHAEINTRIRE,

(TN) 2500 m LA CRBOBE/D « BAELY —H £ 721X #HRL, 100~300 m fHRD KR 4
~75°C DFEICH 5, (TS) REMHPERCHEET 2 EF OB/ L b b, LB 340 L Lo
TAIEtE S O core BBRD OB LD B,

3-3. SRESA

WEEFBRAO LB CIKE, E5k L0BREBLEZCHER I (K 9a~d, —4F 1980
), T, BESBBLEAHCKBEDBERFET S, 2bic, KEBE/MEY 2 HEoEIE, B
R THO 260m A 4C L TFoFGKEH D, UFEX—BERBELY > TTREEST
%,

BERRRIACTIIKE, 57, BREBOHEMEBEI NS RAVEERBIREL T3, =
DEEBBTHOB00m i TOFBTIIKE, EIIKCEHERCRESELTSY, EF
BABUREO TR AL 5, HHE/IER, XBFLOELVWBOTREhY, BHEE
FEBPNEO LRI 5T B,

BAORER L OFHMET 2HES ML RT, EBOKE, E/BE I SEICEY T
B, BERES 2o T b, Eie ot RBTHEIEO 150 m DIE CHRIEE L 9 3G 2o T
%,

ot CBRFBFEOBEMREK e iR Ui, BRI S 6t=26.7~26.9 & 0,=3.0~35 DE T ot
O, R IZEHME L T\ b, ZOXET B ADOMEITTEES L EEREIC T T D KIE 250~550
mfHRHEMS L, BTREOKEBRRE LD LTS,
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Fig. 9. Vertical profile of temperature, salinity, sig-t, dissolved oxygen and sig-t-O, at typical

water type in 1980.
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Fig. 10. Schematic diagrams indicating extent of water types, current systems and domains in
the subarctic Pacific region.

4. ShEMEOHL

DEDERE S L CEREKRESEOHBEBREDEREY T2 (K10), Z hit Favorite 52
OERL, BUESAZBTHER 7 e v ML o CELREIRSFTEBELR LD TH B,

% =

Roden 549 i1, b AEHEAFEROEERE L 1T0E A1 bREBIIC L - TEL{BE.I R
TB ERRTVED, FOEEHN I8 K LA TVBELEICOWTIRR LTIty L
L, Dodimead %", Favorite 52 2R L - BEREECEN: L AREE R E—-HL Tk D, 180°
BTREXEBLUOEEYFHRVEELLERRCL-TWBEEX RS, KBLY REHED
KB 300m KBS & T REKROZH YRR IChic- THREL, W—FEHORMA
r—ARBOBHRBENEERESEY L0 LABRRTV B, LT, AREOKEEB O BHEE
A, 0FEMECS>EHRHTH B, ORIERPRET I - BNBEREL Rt Xh s,

BTHEBOBEAERTH 2 EEFERL, BHEEELND M40 0FESFROPEBOMNE & X
—HETHEIAPLIBEL IR TV, ABAIICE T HEE S HAKEE 300 m {131 % THE
CHirh, BUREECHH LAFERIh, 36, KBHEVMC TR EOZSER
DRFe, ZEFTER, S ot BOAMLDOAE W &, BEBEOTES, TEEORBEERKE
HORB I AR ABRENLL ZOMBEE L, 340 OFESH LV I IEERBHEECD
BEEDHLLOTHD, T2 OBESBIIKIE 300~500m i 3 R0 340 DZESBR LT
BERLESBNBOBEEY RTOT, BE 2 —vi2RT ECEYETH D, Lo %iES
BeEr, BEF 7 v ELTEEIR TV 4£CoSRBOTIRS, 1985 EXKBRIFE, 3
FHEEL, BROBEL LTHETH S, Lk, BEFERCENTHET, »OREN
EHETHDOTEROIFEL LTI ER LD LEEL BN S,
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1979 E R FRER % 46 BRCESAL TV5, ZOBEM» L, BITHERE2RCHABER 0GR
BIBEICOWTHD &, EHBERI 25, BEHERIH B BT BBHL T, AED 6 A
3, LOBMNI0ERO S LTRERD D, M00SHSBIRLILLH - CBITEEOE LK
LPRVETHE, UED I 3 CERONMNBREHMM T2 BBL W5 LRENS,

Doe (1955) 1= & % BTHEBEME O KEHERY X5 L1 300 m fTicH 5 33.8 OFEH/HRIL, &
e R ot eEECHETLES 2 &, bRt L 5 KB TEBRENER ML TREXDOR
B, EAMN300mUEETEIATHWEZ 0D, BROKEL LAV ICRERNDD, ot=
26.7 ¥7:13.268 (X 8) *EWRkRIVNIVEELRS,
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