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& (Turbulence) o BERTEMEMMEIIESE » BLBEOARREE » ANHATSBERE
- BOKIER s R - R~ BT AREIFNERE  ARHBALSAE o BRBEFEY
ERERAER R ~ FEWE A ~ BRI ~ BB ~ JFUHA0 78 B A0 58 098 B 41 LA Bl
> MEFERRVILE o #k Suda (1973) MFTLABLABEENKE » ELBETERELHR
4,600,000mg ~ fk%15,100, 0008 ~ f5351,650, 000ME F1 46740, 0006F » & E14912,100, 000uE

RIXERBEEAE—RSBRSHFERERRE  EiEtkEME R YT H Kk
RERE o P BAKATMEARAETEEMAARSRNSEAE  wif -~ KAE &
P RSB » BN LR EERKAABREME o

O (Flyingfishes) —REAEKIIA 60/ & 570t B FIEE BV » BAEUR
Koo BREDHBBSOAS » —RFEBEIV20ZE0L5 o RERRRE » —FEBINHRE
B o BB R B R{E 028,000 » BA(ET Hrpy—4 o KEZE T EF IR K
SRR o RV BRI 0 SERBLATIAE o WM —328 ~ REM - MAHREM » L)
AR E o SEMAREN S MR RE L TAKBRBHHEE KA » MERERES
REWMERERER » VAR EIBFIR o

ORI (Saurus) — KD AEHME » 5 RS ~ BB FE R 76 2 1 T 2%
ERBVHR IR » ) RE MK TIA (Pacific Saury) s B4 Cololabis saira » 5 filddb A
B o D) KFHE /DK TIf(Pacific dwarf saury) » 84 Cololabis adocetus » SRR
NP HAEEBH KR o ) KRB I A (Atlantic saury, skippers) » 4 Scomberesox
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saurus » 73 A RALKTE B A R ERRIGIRE AR B 2R EREEEERY (West Wind Drift)

WA o d) KFEE/ kT (Atlantic dwarf Saury) » 84 Scomberesox sp. »
737 AV R R B KR o AL RPHERK T s BLIEH B AR RERB BRI A » (HAE LR
AP ENELERERRESTFIR o KPEFDKTDEAS MEKRPHEFERL60° LK » K7
defs 15° = 25° FfREERME 15° MAK » ERANBRTKRK 6 A% » REBHAME
BRI RES » BERPIBERE REFRERERN o BB AN AR LA M

(Phototaxis) » 5 AELUEFHNMRERERBRERE » 19704 B ~ HREJKDH
F) o 2 9300, 000mE » T #E 3 At 7K I8k 3 M BBk 70 SRR 438 R A P S 1 A9BAEE o Ahlstrom

(1968) flaHEAERB M SNV EIRE U GF /T AEE 100,000 » AT H KD REY
BB RS =KD B EAES o BIRA Moiseev (1973) {5t » oA HiHIEK
DR EaiE  FERBEIR BAEERNI0E » V=58 o

@#7#2 (Rainbow runners) —{ &WHIE RKEFHMAERNE LRA N
BT~ KT AR » IRAKZH o EAERE LRFEREHHE» B1E
HAREHBRBEBHERE LRUEREIRARBENEE » REXERBHRLERK
#o '

' @@ # (Dolphin fishes) — A HINATENER WBRE) AHE > U
KB EKIRSAy Coryphaena hippurus FfE RS 7il Coryphaena equiselis o %
EFRHERMBARSANRERE » LS8 BREWI0E2045 » BT RA/RIMHHIE
B RN EARSHANER » BEARENBRERBTRA » S HRAMEHIRR
BFA o

®©/M AR (Small tunas) —BGFBWHERS » MIER ~ TEEE  DEH ~ KR
~ RIESE ~ k@ﬁ?%%ﬁ&%ﬂéﬁ (Slender tuna, Allothunnus fallai)% s B AAR=kE
£ S T B A KIS © B RSEE H4K o F £2 7K U B 97 — e R T A AR I
HIRREEAS o EEROMANEREAHES » X ERNEFEBILRRLLERRRE
o BAIEMBARSRBNBAEE » W B R AN » 197345 1t 1% Y B B AR - 2 g
o WL BMBERTMER » EENEFRBNUMEEA BIREE GATEER FRIAR
EBBRZKR o RA Moiseev (1973) 5t E/ A SHMATH FE LB DT —T 18
Mg o

CIRF B R —— RS A R A BE P BB B A IRPS » BRI/ » T ARG 4

—19 —



RE» TERBHAMBER o BT ¢

@OBsE A (Lantern fishes) —BEARBATHARKESE (Luminous spots)
M4 s EEWA TR ZS » —RETEEKE 200E10004 REKIKA » BRAWESE
BATEME  EERY 4 ESFLEA » A REREBAKE 500 A RUTHAKIE » K
W A BEIRKIEEN o Perin (1968) MRBHAR BRI BN &H » h2EEPR
# /8 (Deep Scattering Layer) sy E &% o Ueyanagi et al (1968) LB
ERAR B B AR #E R RE AT IR R B0 Tl A S P99 A7 60 % DL R fi R o Sl 3f
LB EFRAAFRNRE » BAEEANBEERMEER » R2E B ER AR EHENE
FERED s MBRERN AR » FAEFHMRERR RN EEEREER » EREEN
EAFER  QISHEE SN B E R R o EEANIR S BN Brfaiin T
BHRREHRAEAR (FPC) » BEWAXKENAMEER o BREEREFIMEREN—&
B f (Lampanrctus hectoris) s BHERTHEIIOAF R A o

@Bt aE (Light fishes)—ug—/ MU & BUIRE U A » BIAA RN
il FRERERENEBREY c EREZTARNRERFRNEY » BXRENEE
R AR B AR R A E IR R o LIBIA ERHAT R LG R ERFRBREENAESK
TBERKNTERR » WAL SRR EYREC SIS o RAMmERE » BEHF LT
HEWARER S » T ANEFREMERBREHERL

WEERE— A RNEBEREMMARMN L » REEEBEPREHR » JWPARH
BEFRCHEHR R EREREE o TRERKEE Suda (1973) &7 s REKMAWETE » ¥
Sl

O/ R EERE (@iE Capelin, Sand lance, Argentines &%) ——igit
BEDEE RPN s BARER » REER o MSEARERRARRZ  ER
B o fu S AR ERE A KIS P o REBEVD s IRA A A LGSR EE AR
A o i FILA A 4 EEE AN AT HBUR A 8 0 19704 1 R 193 & —— Capelin £ 1,500, 0000
s B ISR E BN A IEEET 1,300,0008% o Argentines £ 20,0001 » 3
FEA PE LY 3, 00018 o AZSPE H AP HEL7,000mE o Ef5 % (Sand lances or Sandeels)
£3426,0000F » B AFRFERBZAREER o Capelin DAEREBRMNEIEY » (HLRESR
BRI ABRERARRE o L LEEAREBNARANERED o B AP RILHERAVEN
BEEEE > FEERERERTS » fHRMAE IR LA FIR & o
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@EXHN Hakes 1 Poutassou —EFEF AL EBEND » BALEHLRAR
MR L5l Hakes 1 Poutassou £MRRFHFIH » w a)ig% Falkland-
Patagonia i +» £FEEBNIE (Hake) 5710ee X7 A 35°S F45°S 29 »
EHPRER (5F8 A) K AETE 40°S LU ABETOFIT0A RAGABEW LA S B4
29 EILA AEBRI0°SLIB K BR60ES0A R o ILAHANN » AEHAS 8 » E12A
ERFARENN R AREXEFRERNKE (W400E508R) » EREEP R
* T HBRBIE o BRANBRERER —~RAESDESAS o I9VEEZLRRNEEER B £
St HBERBNEDE—E ZTEM o b) BEEFFI A » Chilean hake S 7ARE EKRT
FEERDOSFA0°S 2 [H o 19T0E Ay i B R -1 B » AT RARIEERFENIL o ¢) MIMBIR
VIR E N ERARMRE » FENBEFREARHEER o

OrREEH —FEE (Grenadiers, Macrurids) FiffEg (Morids) REHEER
o AMERBESRENKENEERE 24 L KBETE=ZTENTAR o R &HFIRA
WAEZEE  BMEERRNERNAE » THIEERE c 2455 A RRMEE » WRBHAM
BRFA o EATENRBESR » WRMAZE » SR ESWAKIEL0E], 00048 R 2 ¥
M EAEA0FI0AS 2 » FACKRBIEE » F BB TRET R » SR TERAEER
WEETARFIRES MRV E R o BRI P FMHENREBES MR 43°S LI » WRBAE
o itPEHIALE (Red cod) #7ifeifyamkist e KRERE 400 AREER IR » PEBETYH
EBOAS » MRFRE o

@EE#H (Notothenids) —— ALl L » EES MZER BRI EHH A RAY
10024003 Rt 5 » B RIVI0EI0R S » HRBAEE o

O Mk BT L EREN L EE AR — L EEREE S BREBIRA » RS
BREEN A » THLEERD » WRFEH B o TREAMIEE A » TiEENTE
FER

i B W70 i () | ERMEVEED (8D
7F i i) == 170,000 300,000
) ¥ RME LR 100,000 150,000— 500,000
Ep i3 o 700,000! 7,500,000
ME—BMEEN () 2,500,000 7,000,000—8, 900,000
R R 350,000 850,000—1, 150,000




. ®BEF KU (Guyots, Seamount) FAH:AH (Oceanic banks) LRYEE&RH
 ARRERRTREAEEAZETHRARARAR » —EREM (Boarfish) » 5
—EA&MRE (Berycoid fish) o fE19674E A » FrkeN IGMAIIE R BRELIRIE
7E kL% (Hawaiian ridge) LfFsgs il LREREER » BRMGLMAESE s n4wE
EASHESE BN RS o BIIURSS BEL AR ERTNEREEUNTE
L KEAKELE05 4002 R » 47 S H 52 o PR LT MERTH IS NESSN Z i
s 72 40°N LIRS A B VR o MBI MY » EAENKRIEIE KILMTEES » B 40°NLL
HRER o MRV EE RIS o MR B F SRR AR AR 0 [ EPTE A
gk B A BB D & T O 7E L Y IRk [ i (Sei whale)fT & » Rt —RARKBENERE
FEA ] o B REII R TYBEEASES (FRKS~TE) o ikkF &K Sakiura

(1972) RIERAGEEENERMEEEY » £ 0 HAE LEETEHR » WHATI
FREMR » FTLAERR ARG NE o FE L » RS HERTHBENIEKL (Sea-
mounts) AR ¢ 3 HIFEKUESFEMBERE (Guyot) ?ﬁEfﬁ?/‘ﬁE@?ﬁ%ﬁﬁiﬁﬁEﬂﬁ
WEABIEE » LA KB E AR + RARRBEMFTE-LIRENE » BAE
P o & MBS ERARATIE LI A AR o — R BRI » (E—Re /A RO BETRANZK I » #9300~800

4o 160 18 160 140

' l ' ) A L T
o : YEin Fe Xl Seamount iR

o

B3

B 5 BRAELEEEKXLE (Hawaiian Seamount Ridge) - HREER HATE
Ak REE RS - HERAEEEKUELRTEZS S CLis20° B0



AR » RN EBREOBBAS o 8L LVREZIR » RERRRSHESN
W o GIIMEDEERE MBI (Coral bank) b RUSERENITE T MU= = 7 Mg 2 1A
s P RIE LA M TR TR R s B B0 o Ho LM PRt » LU B BAY i B B R
A BRI BR B RS o

()R M —— 1970 4 it SR BB R 1,200,000 ME » Horb B IRV EE RS T 3440
900,000ug » HAtZE A (Cuttlefish) 60,0008 ~ = (Ocotopods) 190,0008E o 5E /& 1HAY
BRI 500M » S BRI » AR A BREREHENAR » ARMERETS »
(R R T R R T VR SR AR R B 1 » BRSO RE b A 1 RO ~ TR SLIBD M
HAM o L AR IRER » BT E A ARBE—~KEOHRE » HHNTER 06
BRI UL S BETITR » FHELAGNE RS » HEMEAE o KBAAE
B Rk (S50 RERHENERE W—ahit+Ew » RERBMZE (
B RN BRARISY) » A —F BN H TS E MU S, o B ATt R BR
MERALBENABE AR (Todarodidae) B » HBEUSBEBEBH (Loliginidae) Fui
fakt (Sepioidae) HYEIR o KA REAERE NV ARAEI » RIELTE » Kb S ER
WA RAPE L » B EREERTRENAR » 1M RERE —BE15~30A%5 2 H » 7K
B O BEEGHIRE LS TR L AR L » F3E20kg » 5BHRACT B AT LA ¢

(AL ¢ W)
A 74 B X F B B ¥
[i] i ¥ 300,000 100,000 —
®Ood ¥ 1,000,000 300,000 —
2 I S 300,000— 650,000 600,000 —
i T I 500,000—1,000,000 ? —
[iic} 3] b5 yii'4 500,000 ? —
¥ ®H OB K 300,000 500,000, —
i =t 2,900,000—3,750,000 1,500,000 300,000

HE=REEFTAIER 4,700,000~5,500, 0006 o
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O R BmAF P IR E DA —R K E AN BB RS A THIET
BHESHT » BRI GAARHEFEEVERENSEESKE » BEHAENE
W o UERESRRANESY—BREILENEE » 8ELBRERE - XRANKER
s ERR R o R EM A RER R » FEAFREKENSGE S8 TERRE
Brak o ARG EABENTAERYNG BDIME LY » AREES EENERERT
WEFGE » FEE XS ACENERE c ERBRARERRE MO MET » HHH
VKT 1 B TE £ RRER S R IR B B R BOHTE R UK B P IS v e R R A » BRIt
& WA

OFKEMNBREEBEE —REREDEFREENBANTERRE : OEERBE%E
BE > BEIE I FE R o RBRF KT IRV IR B M AR A B UI R 4R o BB O R AR A B
ﬁﬁ’E*b%@%ﬂﬁﬁ%ﬁ%ﬁ%%’%@%%E%@ﬁﬁﬁﬁ%%ﬁﬂ’ﬁﬂﬁﬁm
REANBTERY (West Wind Drift) » EARBREBHFERY » SRERHEKKE
EERER (Wind Current) » jn k&4 S8 E B EA T KOTTREER RMBAHAER
BHKR BT BA s BAMKEERTEYERE T HEGHEENRE » E L BHERY
KE (Water Mass) -~ #ii% (Front) ~ FEKH > BAESEY (Divergence zone)
F gk (Convergence zone) (AE7) o EEMATHHE » RETEHBERK
19 BT~ PUBE ~ HRAREI L » BEERHEEERNEEREWRIRE » T LR KR
FTHROUAFBESDHBRINET » EFSEEMAM » REEEKEEMNEFEREER
s —~BRKRHEK o QEMNZHARWBRMZATE o REHHNEKE& BEDNERM
MR E » MM AYENAGR (ATED Ll ke 8k » RibEpEFEEIR
BRIERYHEN R EIRFERL o

F B WIS
N — Chnfif ~ T B)
mmeas | | wewram | | camses

o | EERREE (WBER-
,1(3§EW§W ) ) R—
T e £ g BB

o § IR : (8%

B ﬁ; __________________________________ b b v
Lo A (BHREER KR SR R S R
WERKR Deep Water
A R R I L2 2 ) S
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7 FRGEREEREE (HETTRRER ~ KEBH I ﬁ?ff&%%m%‘n%& 0
Sverdrup. et al, 1946)

QRBEEF—ERKESNNAE » 2B ARREDN/ LB o REKETTRE -
EF -~ HRAEEEA o BILER KK SR 500 A R BT o WO A KREEEEY » =
ERAFBIR o #% Lyubimova et al (1973) M&HHS UHEWEEYR &1/ R R
fa¥ (Hathypelagic Species) » A1#7ER BUUKE DRI KR 500~600 A RAGHGEIR » 55L&
o RBELE 10~25 A7 (BE 200g) » EAEAERN Myctophidae (BEA) 1y
Electrona sp. Gymmnoscopelus sp. ; Bathylagidae $}fy Bathylagus antarctium X
% Paralepididae $y Paralepis atlanticus priorosa o BH » eiZftfa¥H (Notheri-
idae) H—# : a) Southern blue whiting (Micromesisticus anstralis) —4r%ite
Southern Scotia #§ ¢ KR 50~100A R » HEBEFE 46~504 % (B&%0.7~1.0kg) o
b) Antarctic Silver fish (Pleuragramma antarcticum) 73FZEKEIAR » FHHEIR
REZR » KBEWAE3~BAS (U300xE) o BLEEFMERE » RERFEENLE
IR o |

OMBIRAF—ra @R (Antarctic Krill) » R—EERNBERORIREEY » =
B MR BRI o ZEMIKFEREHE » =Y BEREH A EE AP
W LR » —RE L HARIIEAR S » FEAH20~305 PR I £ HER TR XIE
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BMEABRAEWE + {H3F Makarov 1 Shevtsov (1971) #i% » HEIRIVE I FEAES
BYHAR (E—M) BKPEEI0~ISA T o A SOB AL A i B 8 2l R A 52
HRBMMMWTEE » FEEE(GHERRKENEBEREF » WENABEE TR ZMH
oA BB FIAZE » BEFATIN_THEEESATEE M o BB EFREMR
FEFEE RRYEHAZREBRYEAMTHER EREANEE RS HFEBEEEEXR
s BeREE s MEFIREEEYEN » AAEKLEERERREEE » T THREREN
BAREER AL o I AV EM R T BB ERRENERBRANH AL R B A ERESYN
s » REEREMBLERNE  BREEES NN A o Lyubimora et al (1973)
BAVREEEFEENRER » RERTS LN EENRE » BEAK » BBHEHS
BRAL ~ EMEKGE » B 11~4 J » WM EERRAE B YRR o A8k iR R
» ZEZWEHEERBIRY (The nature of the water dynamics) Pl o B BENT
BIREBES A : ) EKKENEE (Frontal zone) Hf3L o b)## Ross » Amundsen
F1 Belling shausen ¥ » HEHBREEER (Cyclone gyre) MK R IEBRY
HRE o ©) FRE BIEA AT RENTREKE » mEBEKBE (South Georgia) ~ Jif
# (Bouvet) ~HHE (Kerguelen) -~ BE§J2 (Balleny) ~ BE# (Scott) FifgiE—
t: (Peter I) & &L T Ob~ Lena &4# (Bank) o

SR LI EFRRZIR » RATE L TR A ST S M R —TA T
Mg s FREAEEM s FRETTIEEME » A T/VE BN » R EEE

Fo |
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