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Vertical profiles of lipids, total organic carbon, total nitrogen and stable carbon isotopic ratios
in the suspended particles in the northern North Pacific and Bering Sea

Kimmiraka KawamMura, TakasHI KaJdl, NAOHIKO OHKOUCHI, TAKESHI NAKATSUKA AND MINORU IKEHARA

Institute of Low Temperature Science, Hokkaido University, N19 W8, Kita-ku, Sapporo 060-0819, Japan

Abstract Samples of suspended particles were collected in the water columns of the northern North
Pacific and Bering Sea and were analyzed for lipid class compounds as well as total organic carbon
(TOC), total nitrogen (TN) and stable carbon isotopic ratios. Vertical distributions of TOC, TN and
fatty acids in both sites generally showed a decrease with water depth in the surface layers (0-100 m).
However, in the mesopelagic layers (200-400 m), we discovered an increased concentration of TOC and
fatty acids. This increase was consistent with the decreased C/N ratios and increased ¢ "“C values in

the 200-400 m layers.
rated fatty acids and f£-hydroxy acids.

Lipids in the mesopelagic layers showed an abundant presence of polyunsatu-
The present study suggests that the suspended particles are

in part synthesized by zooplankton and/or bacterial activities in the mesopelagic layers.

Key words: suspended particles, lipids, biomarkers, stable carbon isotopic ratios, vertical profiles,

northern North Pacific, Bering Sea

1. FL&IC
MR AAES 2 RERRO AL, £L LTy 30 4E,

¥, BEZEPLLoTHBY, TOMBUE, BXREIIBITLHE
WTT o7 b X REEE LIS, BT T 7 b
EBHARN 7)) TIZL 208 EOEYFFBRICKE
CREBINTWD, BREEBYO S L TRERSE, ERNT
DIANF — DI CHNEE O ERE L TE 2 LI EE 2 R %
RILTEBY, 205 THEBUIIEDER EORESRBIZKE
KT A EHFMONTVD, 20720, RERSITHEDO
B, BEERTERTLILETOFRENNA A~ - LT
INFTHEMERLE  BELLFOTETHELATE
(Cranwell 1982, Kawamura et al. 1987, Wakeham &
Canuel 1988). 2 1L, - FuF T EEIZ N7 79 7O #lE
BICHALIRER S TH Y, BEYWRHEBEDhON T )T O
HE AT 272004 A —h— L LTHwHENTE
(Kawamura & Ishiwatari 1982, Kawamura et al. 1987,
Wakeham 1999). T k&9 Z1EHME DB E % BER 7 12
TFUVNVTENTAZ LD, BEREN T OREREE
KDOWTOEERERYEL ZLDPTRETH L. —F, BB
T ORERZRMMARIIE, ZoORECERESE, 5HE8/R% X
ML, MRS B R s LA O a K2 ItET 5 ET

R ERYIRET S (FIR, 1997).

AAFFETHL, BARMEH EBALOKHIT-2KMHEIZ B W T,
199747 A EBAL AT R R — 1) v Z il TR E T % SR
L, ZORBEOEBES ST 5L L b ICEAERBREOR
ERAELOMEZITo7. KX TiE, KiFE0mE TiZh
TAMEROISTIEL L e Fox o8, 2HRERE, &%
FOM|ESMEZORMERET S, $7-, BERERMLEL
DEFESAHII OV TOIEE L, BERFORFIZOVWTERT
5.

2. B EOHE

SHCH W BRE R RN, 1997TFETA AL AL K FEED
St.4 (47° N, 165° E) R U= ¥ 7#EDSt.9 (57° N, 179° E)
TR L7, ABORKFEE LS4 TKRIEOMD 55,800 m i
T TC2THE, St.9TKEOmMA 53,700 miZ 2 F TIIETH »
7:. CTDIZ X kD%, #20LO#EK % E12CWhatman
GF/F74 Vs —%2BCEALEEYR T2 08 7. B
BENE T AN —ERIIHFIANLTVIZAR, 770054
F—EOHETHE L%, METHSCTEHHRIEEL, s
WEBREo 2. F, S ETIE-20CTRIEL 72,

e oMEE, 740y —3# (¥ XiY) 20.5M KOH/
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CHOHTBEE CREB 872k, K7 I A IR TRITIC X
Ny oAbETHI LIl E o T T/, MYl L7, W)
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LD LTSS A R L7, RS e Y ATV T LY
o< b T 74 =% FWT, 40085 (N1 jRILKE, N2
gmEERRILKE, N3: ¥ by - 7LFe R, Nb: 7L
a—b) WZAm L7, EEERE14% BEs / CH:OHIZ L ) &
FNIAT MIFEELL72%, 3O0E S (Al: £/ A LK
VEEAFIVIATIN, A2 VHANWKIVEEXAFIIZ AT,
A3 B FOFUEEAFVIATIV) IZGH L7, NAB X UTAS
HAEBSTFAREIZ L ) 7 v a— L EOKEEFEZTMSIEL 72,
ZFNEFROESOMEIZE, HAZ7O0x 777 (GC) RO
GC/ EEZ5#rat (GC/MS) M7z, BERFEESHT 2B 5
MIEI8N T o7z, BHRWOMN, SBEE L CHlEE oM
22w CliKawamura (1995) % B & 72w,

TOCHE L UTNDO#lE, F72, REREMMMALIEIZIET
Wy =By Y=L ETT 2Ly —3EHZ20%
WEEAR T TAZEICL OV REEAN S T LR B L. kBRI
PR L 2R, ADOKERE S MU v A E IR L) v x
ANTZT =%~ C3HMEEL, KEBFOEREY Y
Bz, 2o, BRe TR N THRE LS Yy Tz AR,
THESIENZTTOCE L O TNE#IE L7z, X, TTRMiE1T-
72t RFE (COELT) i, ConFlo I/ %—7x142A
rE L CHMALREESITFIHCEAL, 6°CxllE L
(Narukawa et al. 1999). ZERZERMAKLHEIEIZBIT %54
F2130.6% T - 72,

. BEREER
SRR IR S N IR O AT DU A LUT IR ELLC
HRB, ANEAAIC, EHEETE S AR B (Ced 5 Cy),

HHRE - LERFERMAL 141
— A EHENEEE (CumCu, BEURZEHEOA), SAMIEIIER
(Cisz, Cus, Cums, Cus), ROEA V(so-)XWE7>54 v
(anteiso) BRIFME (CisCuo) SR S 7z, SIRIHEHAEE Tt Cu,
Ciso, Coa®BfLA R L7z, —7F, REMEHETIE, Ca,
Cuz, Cusi, Cus, CosVEBEIIHIET LI LD bholz. b
HEIEED A6, W75 7 MR TS > 7+ DR
BB TWS. F72, A3, CorCo#BETE-L K
OEBRARE L2, /I, BHOCs f-k FoF s
BT TH - 7275, iso/ anteiso CusM U Cu® B-k KU+ 2R
b SN, NS OS5 OIE, HEYROER LY
FTLH—FHLTwiwA (Kawamura & Ishiwatari 1982),
FERV AN TN T THLEEZLNS.

Fig. 11z, @FEERE (TOC) L4%% (TN) OBk,
RO, C/NIOBEE iz RT. TOCE TNIX, ARXRETH
CENLETIIES L LDIZBMICEALT 5. LaL, KiE
200 m#A* 5400 miZ AT TOCE TN oA RS h, 77,
ZZTORBR T OC/ NIIZ3~5 & g (C/ NItik6-8)
B L THMO TRV EE R L7 (Fig. 3¢). 295 L7
FHEAEEAL R L R—) » Filg e v ) Zo0 s THIIHD
bz, THOBEERIWOEREGA OFRIL, BEETNObBE
BV THEYOREN L F oMl e KELELEE s 70
CANGFETHIEEZREL TV,

BEWH O RERMMAIL(2C)IE, —Mic, FXE2ST
BANLELRBICONTEMBET 2R TEIL VA, Al
T, Fig. 227 F & 912, KE200 m» 5400 miZ 7> THE
OTEWMELZRLA., 2D513CHEA L, C/NIEoE Iz
FGLTBY, FBIZBLTRELHEMOMBRELI I -
TWwbLZExRRLTW5S. Sasaki et al. (1988), Hattori
(1989 A BRI ACEEIZ BV T A A 7 2 8ARE (0-60m)
& (200-300m) ISR WHETHM T H 2 LA HE L T 5.
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Fig. 1 Vertical profiles of (a) total organic carbon, (b) total nitrogen and (¢) C/N ratios in suspended
particles collected in the northern North Pacific (closed circles) and Bering Sea (open circles).
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Fig. 2 Vertical profiles of stable carbon isotopic ratios
(8"C, PDB) of particulate organic carbon (POC) col-
lected in the northern North Pacific (closed circles) and
Bering Sea (open circles).

FWFET RN SN RER A ORNC/ NI & BV RIERE
FOARIE, Z2NSDBW T T2 2 RNy T Y T OEE R
L7245 R Th LT REMDE NI L ZRL TV B,

B 2B THEBEMIENE (Cuo Cuo Ci) D7V
BETHREB SN, ZORRESTEHNABRREOEMMEEZRL
Fro E7, WIS T 2 bV REO - REHIEE (Cu,
Cisi, Cusa), ZARHIENM (Curr Cun, Coe, n=2-6), /N7
7 TREOGHENE (Cu-Cs) RUA-v MU X o IRIGEE
(CCu) LEBBRFHIHIENS., INOLOBERRS L
EBIHAT HEEER L 725, JKIE200 mA> 5400 m o HE
T, BUREOHMAZED SNz, [LFENIZIINEEEE R
5T B —REFINENE R S A AR IE AT I B VTl
BEOWMAERL 722 LI3PRENZ L ThH 5 (Fig. 3a,b).
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% 275 (2000)

FELTVRZERHALPE R -7, ZORKEIE, EIRdLAERE
THEIN TV LM T T > 7 b OBVEEEE LKL T
B (Sasaki et al. 1988, Hattori 1989), H &K CTEWY
TT oo N OREOGEMSHIEREINL TS, LI
BT T2 b E o T OKFICRBH RO AR
PRHLAINTWEI % R/B L Tw5s (Kobari & lkeda
1999, Tsuda et al. 1999).

T, T T THED Bt N UK RO MR b gk
THIMT A (Fig. 3¢). TOZ ki, ZOFERITIHEIZEY
TIr T N YDEBIERTH AT TR, Ny FUTICL
LSHEBYOSHEBEROFABIREI > Twhs I L2 ERL T
w5,

4, FEH

SN E CHREEBR TR O E 0BT h N T & 2298,
BTOIREWRS O INEHE SN TwAaYy (Wakeham
& Canuel 1988). #0HbE LT, EHMOF > 1) » 7
DOEEABD TRONTB Y B TOREEMEHI 2 T
o A D 5. A, HER R R TR A T -
PR, RO BT 35 C R R O I
AN RO TR S NI, KTFIE T S A7 85 B B B R
ARV L 2R Th L EELLN, S,
B 2 Vil C O SUBHRI » B R ORI & & b 12, 20
L AR A AT o T BN BB TH S .

E:

ABOIRUCER LT, RECRFEENEHT R (KHIT-2
KAL) OFAE—F B L CTHEIFER O 5L —#dF sl
REWZEE LA ZCURBOBELRBELET. RIFET
AR ALEE SR, XHEREFREERD S
(09304054) IZ X > THALZZLDTHS.

(c) Total p-Hydroxy FA (ng/L)
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Fig. 3 Vertical profiles of (a) total monounsaturated fatty acids (MUFA), (b) total polyunsaturated fatty acids
(PUFA), and (c) total fB-hydroxy fatty acids in the suspended particles collected in the northern North Pacific

(closed circles) and Bering Sea (open circles).
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