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{LZEHFEAA,

WV IFHIERERIEIC B 1 IR D EITCRR T — v TH %
(Hedges and Kail, 1995), &K, BEAHEY 7 —vid
HIRRERABERICB VW TAER R T -V TH D EEA
shTWwic, L L, 1990 FEARICTEFE R K R IR
TEEDTEL S N, AR R IR D LHEPHICHIE & h
TAER, T DRI « ZERIA T R TE, £y vV
v w7 u —RORAEREOEAICLD, @01
FAEEYNC S W T HIEBRIAE S TG - B2 I /8
D, O OLFIINIESHELE S kSR, S0 TS
FEA Y O RKE 7 3 AERRER R Y S BRI L 72 “Hrlifie”

L FHIFERZRTH, FPHSPERD, RO T S
4 & F B X /72 (Tanoue, 2000; Hansell and
Calrson, 2002; Ogawa and Tanoue, 2003 ; LI &,
2005), $OD, BWHEAEY 7 - VEITNETEZDS
NTELD BRBMERZ I U D E Lo EYrEk(LE: v



42 s AP

450

400

w
o
o

Excitation wavelength (nm)
wW
(€]
o

250 W (o7 S e
300 350 400 450 500 550 600

Emission wavelength (nm)

Fig. 1.
(EEM) spectrum of marine dissolved organic mat-
ter (DOM). Peak assignment is according to Coble
(1996); B: tyrosine-like (protein-like) fluorophore;
T: tryptophan-like (protein-like) fluorophore; M:
marine humic-like fluorophore; C: humic-like
fluorophore; A: humic-like fluorophore.

Example of excitation-emission matrix

47 VEXDBEBEICED > TOLAHEIRI NI,
HARRIC BT 2 BV OEH) AR OREHIcL > T
Rz b, REERMOEHELZLDBEEFEL LS &
TIE, BEAEYOREHEICINA, ERFEL A48
Th b, HIRD & 5 ITEHFEEYI O —H %2Rk 3 2 &5y
TP 53 O AL2E R BE 9 2 R0 R I TR I I B8
L7co L2 L, [RAVESBEIAEEOREIZ20ELE L,
FTLER | R 2 B4 B 72 9 1 SRR I 22 B0 BURHILER
T&EY, KETRBEFEEYOERINEIC S W T DR -
ZERAFCB S 1M e s HRNETH 5, /2, K
DAY ESCHEGFERD2ERCBET 2 EMAE SN
BOWRESET S, COLIBHEOH, FEEOWILS
WV — 7 TIIIEEEREY) O BRI FHN 1< SO X OBot
HEFEEHOEET-> T& /e TNODHHER, fHE,
R, N ZNV—Ty NBFETH B, BEEE
VDI « ZE[ZSB) 2 BN 2> S 39 5 D1 L Tw
5o F1o, AFEEHEMZRMEE S, FEEcHTTE

B 12 D IEATE I 2R DAL FHIRF I DFEM A AIRE T & 5
HRHELTHhIFoN D, AT, HEEEERD
WOEIERE L 2 F W 7o A A REYIDEICIC B L CHEE D iFoe
70— 7 ORI ET TR B,

REHASHAFEE#EY (Choromophoric Dis-
solved Organic Matter)

1949 4, Kalle 12 & 0 HOWBEE L A EHEY) O B
FHc#E A s e (Kalle, 1949, 2 0%, BRI E
ZRD T, EEAERYOCFERIREICBE T 2 A TD
M, FRNCEE O 5 2 LD TX BIE AR
W, humic substance, gelbstoff, yellow substance,
gilvin, colored dissolved organic matter 5 ® % i3
Bz onctxi (eg., Coble et al., 1990; Moran et al.,
2000), EETIEZ N 5 %2 L T chromophoric dis-
solved organic matter (CDOM) & K4 2HNESE
L CTWw3% (Blough and Del Vecchio, 2002; Nelson and
Siegel, 2002; Coble, 2007), CDOM (& HAFE T3 Fth
MEEHEGERMERTENZUNTD 508, ARETIEMHE
H I CDOM Z W2, iERDZ/TN S &m b LI,
CDOM 3Pt Ftiick U 2 BREME L FFICEL 5N
Tk, 2L OWETRIDFEBICE T 5 BEEHRAHEY O
PLr—4ELTHWON, FRREREGEEYOZEERH
OFHIic bFH SN TWB (Blough and Del Vecchio,
2002; Coble, 2007),

1990 FEARUTEA S i 3 otk L 0,
AR 3 EAER (humic-like) dEICMA, ¥
v ¥y B Rk (protein-like) HOEAFAET 5 HAMH S »
& 15 - 7 (Fig. 1; Coble et al., 1990; Mopper and
Schultz, 1993), 3 RoCHIEFOEIEE L, EAERks X
U5 Xy BEREEYI O 2 HH O A Y & [FIRp I 7
i & 2R 5, FHETHEEERD & LAWY 4 —
NV ETHOWSNTWS (e.g., Coble, 2007; Jaffé et al.,
2008; Santin et al., 2009), T @ & 5 BiAFA YR O
HOEPE TS W Tk CDOM & X5 L CRIDEHE G
Fa #Y  (fluorescent dissolved organic matter,
FDOM) EEBlan b Ebbsh, AfTlid CDOM
ELTHOH S, CDOM FitafREEIc X O FHIT
X LIRHEERY NS XA -5 ThHy, BEEEREEICXKS
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CDOM D534k, f¥~7 5 v 7 b vEIGFEEHEE 7 v
T XLCBEE LR S Z IrbnTw a0, AT
3EET B,

SUNTERERA G EEREBRERS BE
CDOM [CBfd 503

1990 FRICIEFAEY O ErFHIE & L TEAS N3
IRTTIIFCH R e A W R L b, inEED 544
FRicE 2%, 7y EBRAOEE T SIEEFAEY
DAFAE DS E ) IC iR & 7z (Mopper and Schultz,
1993; Coble, 1996; Mayer et al., 1999), L L, % v
N YRR ORI « ZERIZB) VT, BEERHK
Yidho 5 oy BEEEY) (73 RETGHEEY) 0F)
REAGHM G 2 IR E ST - 7es TH, IAFERYIT
THER S NS & v ¥ B0, £ OFOURIED, 75
HET I/ BRCTHEF oY YR NY T T 7 oTD
WA LML TOZHELDERSNTVDICTES,
FEBRIBE AT 2 5 H R T L /RO WV TIE
g NIRRT 2 EHO LTI o 12FIT K b,

T ITHEES R, BEAEERYITbO Y vy ERkEOE T
bBFr YRR T T 7 VEREOEEEE ERE L,
Al IR MR Ll L e F o v Y RO M) TR 7 5
YEEmEEE s v s 7 kit kD ol e EEL, %
o DR LGS 2 H0OtmMmEE & o R & FEN L /<
(Yamashita and Tanoue, 2003a), < DfEHE, (FEE
H o B AL (0—400m) O AHE 7S #RIC B W T,
FovUEEEE E Fo v VEEORIC, MY MT >
VREROEE MY 7N 7y VIEEORNCERBIR A S B F
ZRWIEL (Fig. 2). M5, BEAEITOF o v
YRERO N ) T 7 YRRBDRIRER IS T o v Y RO
V7T vERARIICHR T 2HEH o~ L LT
FREEHICEWT, Fo Y RO MY TR T 2 ViR
HOEIREE IR R ERICIE SN 2 2TEE T 1/ BRIRAE &
LEMRBERICHD 2 2 Enn, & vo8 s BREEEERE
B7 I/ BETAEEYOERNEEE R 2HEEZRLL
(Yamashita and Tanoue, 2003a),

TIRIIFER T D 25, WA =7 b vip o bIEHEH
Y O BRIEMRA S 5 B algElE S H 5, Yamashita
and Tanoue (2009) 13, JLAFFRRE O A FEEIC B

Tyrosine-like fluorescence
intensity (QSU)

T T T
0 10 20 30 40 50
Tyrosine concentration (nM)

Tryptophan-like fluorescence
intensity (QSU

Tryptophan concentration (nM)

Fig. 2.
cence intensity determined by EEM spectroscopy

Relationships between protein-like fluores-

and concentrations of aromatic amino acids deter-
mined by high performance liquid chromatogra-
phy. a: tyrosine-like fluorescence intensity vs tyro-
sine concentration; b: tryptophan-like fluorescence
intensity vs tryptophan concentration (after
Yamashita and Tanoue, 2003a).

WTHEBERBOWINA <7 M 2H 2RV L
7o €K, CDOM (3 % QWX FRE S EEAA H> S A RIS
IZBVTEEOEINC W ERIICED T 2FH» 5, TR
fiitk CDOM & ST &/, FHE, EEKDOBETER
PIDOWIN R ~< 7 b VT, TINREUS B E OB e,
B LTw s (Fig. 3. L L, REKboE
HEAEYOWIN Z ~ 27~ vid, BT~ TEAEE I
X OBOIRINSED 5NE, FaovyPbh )T 77 v
13, B SNTHEEFT 2120 TR, RAMHKDE
AN 2 E WO ME bFi->TWd, 7z, ERRERL
53T B BIGIR b ERIMHIR O A WIS %o JLARFRE
HDOEETH SN EANEHROWIN L, & v B0
BoOWNWEGFE LI, 22T, REKPIHEET
% [ fiElk CDOM D W FRE DS, 2RI &[RRI
EoMImcrEwy, ERINcEDd 2 SIE L, T LT,
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Fig. 3. Typical CDOM absorption spectra from the
open ocean. Absorption coefficients (@) were plot-
ted against wavelength on a logarithmic scale.
CDOM spectra were obtained from samples col-
lected from 50 (grey circles) and 1000m (black cir-
cles) in the central North Pacific Ocean. Solid lines
were determined by linear least-square fit at wave-
length ranging from 320 to 350 nm, and were ex-
trapolated to 250 nm. The absorption coefficient of
the surface specific CDOM was calculated from the
difference between the observed absorption coeffi-
cient at 275 nm and a possible absorption coeffi-
cient of the marine humic-like CDOM at 275 nm
obtained from the linear least-square fit (after
Yamashita and Tanoue, 2009).

5 v B ORKWBSERETH 5 275nm ORI FRE D
O RKE TN IZ 5 v 7 S O H KRRk T IS R T
5EBZ o0 B WINHREZME L (surface specific
CDOM; Fig. 3), < DZERS M%7l L 720 ZREE 500m
VIR D IRFHE Y D> © surface specific CDOM (3 #&
SN, TORHIFEKEEDOSHE LI, Ab,
surface specific CDOM D5 fiild, BTG ICH <
TRENTED, FHOBEVE—-FKTREVHE
0.1m 'PIE) T©hsoicxtl, HEEE WIEARSEA R
JEKTIFKWE (~0.05m ') TH - 7z (Yamashita
and Tanoue, 2009), 1 5 DOFEEIE, R 1T
Hkd 25 &EF& X 5N 5 surface specific CDOM 1$#EE)
DIREERYI 0TI L 12D 5 2 HERE LTV D,
TEIET 3/ TR DB HLR DI « 22 B X OBE 5y
RFEERDFE R S, IAFET 3/ BROKEBIY IS5 -
HEGV G CTh 2 FENN > THBY, BEERY

OB WFEMIc GRS/ 5 4 —4% TdH 5 (Yamashita
and Tanoue, 2003b; Davis and Benner, 2007; Kaiser
and Benner, 2009), —77, &7 3 7 BT IIEI -
KA G T 570 —F VISR AN X TH %,
IR, BESICBWTIR Y v 37 BERHOE & D RERD &
RS o i EG NI AR & OBk bR
TWw3 (Fellman et al., 2008; Balcarczyk et al., 2009),
Sk, BAET 3 BRIE ORI & L CHOWLE L K UK
TOtE v —F YR ATTICHV 2RI EHTH 5 &
EZoNb, Lo, AEETE, & vy BERHEDLR
JEPMEL, Bkt T3 22 5720, 7 v H
RRADCHRRE &5 EE T 3/ IRIEE DO EARBGRSH S g
{75 % (Yamashita and Tanoue, 2003a), /FIE T,
RV —THKY = VEOEY T 2 ) =D Y N
7 B RO E R EBICEOtE2 R THE (Male et al.,
2007; 2008) EAfERI STV B, & v ¥y BRI
FE % Syl « E NI T 3 IREEAERY O &
T HITIHEB BRI P NETH %,

BEiCl 7o X 50, ARy % iR 9 RdeE <4y
fri, zofbrIEZFI T 20 ERso N TH D,
B ONT L NIV TOEREK (L¥HE) RUZ D
TEIRFBICRE T 2 AR I3Z L\ FEE S (FHOE ks Ik
BERTCh 2HEERIA L, BEGHEYZ R
L, @l MRS TSI Ed 57 3/ IREH
A oL FIEFEM 2K &
Tanoue, 2004a), s HIARREEZ ThILEH O EREE 10m M O
1000m 2 SEFL, 2 v Y= vy v 7 o—RIERAE
WEAMWT07yem (GF/F) —0.1gm, 0.1 zm—10
kDa (4= 10000), 10 kDa—5 kDa (4= 5000), 5
kDa VLN @i syl U, A7 E Y O ORI & O
T X/ BRIEE - fHK AR ST L, Fig. 4 8D T=
By DHOLRHEZ R T, KE (10m) DO&EsrfHsy (0.7
tm—0.1gm, 0.1um—10 kDa, 10 kDa—5 kDa)
TFy vy Bk, ) 7 7 vEREDED
AR SNz, —J, Ko Fs Gk Dallh) T
37 v v URREDLD A DR s i, BRE (1000m) (<
BOTRATOESTT o v YRADEAER S N, &
STHESTRF v v EREEDREY o B L3k, KE
LEBRIC N )7 h 7 7 YO bR S /e, DX D
i, RKEEEREKPOES FIEFERYIESTE Y v

(Yamashita and
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Fig. 4. EEM spectra of bulk water samples and each molecular mass fraction in surface (10m) and

deep (1000m) waters of Sagami Bay. EEM spectra in upper and lower row are samples from surface
and deep waters, respectively. Peak assignment is according to Coble (1996) ; B: tyrosine-like (pro-
tein-like) fluorophore; T: tryptophan-like (protein-like) fluorophore; M: marine humic-like
fluorophore; C: humic-like fluorophore; (after Yamashita and Tanoue, 2004a).

7 ERRHEDCR DN IR TS 2 AV D - 12,

AEHTFo Yy E M) T N7 VORESELSAE
y o RO B VWL B, L L, WED
REBEREL L OnFREESZR0TRE—ETHD,
FuyryEr Y77y vOREITE, EERUST
HE TR 5N 2 HOERHEOE W 2T 2 HA T
X7/ - 72 (Yamashita and Tanoue, 2004a), % »¥
JEDDNFEIRES S, FovvE )T ET7 7D
WEESFRNICHT 52— s v X7 BHFTE, il
T X VF-FBENEID, PUT Ty v OHEDEN
ZRT EEPHSNTWS (Lakowicz, 1999), Z Dl
ez xVvF-—BHoMEEAV5 &, AFTIHL 2T
15 I ARYIT D 5 o 7 BRI O & W 2 5
WT&xt, §7DHB, M) 7 b7 » VEREDED AHER
NERBOSDTHNCBF 27T I/ BREEERY O X
B S vV BREDEMRTF FTH 25,
F o v VRREDEPHERR S B TS IT B 1) 5 2 o1k

FRERFovE )T Ty v ERSTFRICE RS
W7 F FTHLHRDB DD o1, TNHEDHEEY v
o8 7 FRREOEEIE & 20 S SRR S ey TR D S
HESNE20THAXEFELEB Y, —F, EHTNE
FUE, MU T Ty vEREDE S IRIT T oy VRO
RSN RKEKPOSH TIEFEEYIES TH 5, 1
E5 kDallEORYRZF NI M) T 77 vk
D HFES 5 RISREKD D=5 FIEFEREYIE 5 O30
Btk SR SN %, - T, EEKPOEN TIEGFEE
IS, 2O TFREN XD /ST F P2
AT D EVIFHITH D, 7 3/ R O Higi/h &
BARTF EOEDTESTEEL O BB EZE L ch
R, AT L LB/ NSERTF 9, iy TEo
o SO ELERIC L D @ THESICyE S e LB A
57,

Yamashita and Jaffé (2008) (&, PEtCIGEEYIE I
SBUIN—7 L= XRFEEH (7 ) SN rogosnk
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Fig. 5. Cross plot of humic-like fluorescence inten-
sity (QSU) and salinity in Ise Bay. Open circles
and crosses indicate samples from surface (0m)
and deep (5—40m) waters, respectively. The line
shows the mixing line of riverine terrestrial
humic substance based on salinity, assuming con-
servative behavior of the terrestrial humic sub-
stance along the fresh-seawater mixing (after
Yamashita and Tanoue, 2004b).

AAKITE A A v &I L 7o, T ORER, BiERITho
JEREYIE T ok 3 2 dOBRREE (SIRINER 1 A R
PEOVED L, co & id, BHPIESEA 4 v L8E
LA RO (v xvF v ) itkb, — 4, v
X R OGRS R ARG A A > R R PRV L
fehs, #KEE 25 M DR OERIIT g e A &
Utoo (K8 & VIBE N TR, XTF FEBHEHA 4+ v &
IR T 2 Ik D & vy BRREOEDSIEE T B, L
L, @A A4 v BE T RIS 2N 2 b
DO, A4 ITED T F N —EEYEE O EIEH
DA A v —EREES CER S N, HEEHICXDHE
FL TV RTF A, WA SESh, T ok
PHAAEFE L LR 2 HA T E o, ABELINREKT
A ESEH ORI B0 & LN WA, AR KR
OHEY— RO EERH R~ F FED T 3 /R
SHEEBRYOEEREBICERE TH D, TS DHAENER

LT A

12 & O YRR IR % SERL L C W B afgEED B B

AEEICE T ZEHER CDOM [T 20 %

AR L 7o & 50, InEEICH I 28Rk CDOM (3,
PEEis AR RBE ICB s N A =5 L LTEA S
NT &I, HEETIE, BRiBRT 2 D3R E A O
[EHERE CDOM DEFEESHIONTE D, NS & A
2B W TR CDOM ZEEDHIRICKE 15+ + » 728
ot TIT, FHOIGHEE %X RITIE R
CDOM @ 53Af % 3 IR TCIEC HOEGRE 7 2 F W TREM L
7z (Yamashita and Tanoue, 2004b), FEEIZ, 47
Il D 85% FEEEAMEZE « K « RRJIOfHL 723
WD SFRAT B 1o OITIRIEIR A P BEE IR G Y O & fhf
ZIE) Y v T VICEZ BT ENTE D, —F, AR
OEWOMM» O 1d, FEEEELRZZ T T, EXRE
fLick s HEMERYM OB LEAFE LEREICDH 5,
Fig. 512, EVEICE T 2 IR EDOEEE & 55 0Bk
Y. ARk O REEC BT B AOERE & E A T
O, BIGIRA IS BEERREYE O RIRERZ KD %
L, zofio 7oy MIETHRESE» SHfFsh 248
TEEE L D @SV EERTEN D - 1o, HIT, BHEVEN
THRRLET Y7 b ORI IREREZITV,
CDOM 0Zftz€=5Y) v/ LIkER, 75 v 7 b v
DI W IRE ] T AERE CDOM 234 2 FHhisy
- 7z (Yamashita and Tanoue, 2004b), 3 7H 5,
BHAE I 85 U 3 IR CDOM 0531512 13, BERCiRUE i
YIE ORIGIRAICPE S mHICnA, BNEENTH 21
FEMEIERERE CDOM MWEHAL TO AHENHH O &7 - 72,

HICEE S 3, 3RouhhEdt 2 <7 b v & 2 EiE
PrEic 8tk sy (components) ~ & MR T & 3 paral-
lel factor analysis (PARAFAC) %\, {FEENIC
B 5 CDOM BhEE B L TEEEC I CDOM & 7PN JH
CDOM % X 5|9 % H %2 ik 4 /o (Yamashita et al,
2008), PARAFAC 3:4F, IBFAHYIO 3 otk
SR RY POVEHTICEAS N, WKTIER Y v 5= Fig
FEicis v >>55H % (Stedmon et al., 2003; Cory and
McKnight, 2005), Fig. 6 [2t8E R OB 515
O NI A Y 199 B50E % H W TfT - 72 PARAFAC
fii#fr DFE R AR T, PARAFAC fi#ffr ofEH, 7 >0
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EEM spectra of the seven fluorescent components identified by parallel factor analysis

(PARAFAC). EEMs for PARAFAC were obtained from Ise Bay, adjacent area of the bay, and
porewaters from the bay (after Yamasita et al., 2008).

Kk EBLZFENTE I, THbLLHRBE TS Lk
3 IRTTIIEEEOE R X7k VId T 5 DEIERSY DR A G D
FTHIHTE S E VI HITHL B, Fig. 712 PARAFAC
TR S N ICHOLR S D HOLHRIE L1 5 & DBIfRZ R T,
WL LIS OBRIE 45D 4 4 71T 2 HEMNT
o 74 7 1T IHOEHE & oI B O EREIFRA
b BHE S TH % (component 1, 2 ; Fig. 1o @t
A1 & 2 DEER <Y R ovid, TGS TO B R
JERMIE OHEA <~ FIVEFBL TV, ThHDH
0, 5471 OENED FRERFEHEYEICHEL,
FHERIEEIE SRR A I LIRS hTw 5 L
T B2HENTE 2, HOER T b VOEMD & IR
CDOM &EZ snffthd 2 > DH%Ek s> (component
3, 6 Fig. D 2oV T, JEARNICITEOEEE & 155
DORNICE DRGNS 2 b 00, FEENEIFEIOEN S D
HEDBEETH B EEZ N (54 71D, FOLEKS

6 DHEOER <y bV RER CDOM &H L T
B, BRICBOTEKLTO2HESEZL b, —4,
BB 3 DEOE R <7 kv IF RIS HEYIE &KL
THY, FOEks 3 FFRENICE W TR 5 5
DIEHDERNL TV AHEAHEN S Nz,

g vy By LS L DBIRIE 2 oDy 4 7
IZXBI 4 2 HM T E /2 (component 4, 5, 7; Fig. 1o %
A4 7L I INBHENES 4 E5E@3 M) 77 7 v
Bt cd v (Yamashita et al., 2008), < o DEBE
SR (SRR KB TR <, RS 20— 25 DUKBET
RANEZERL, Z£0BRBEMEINEVED LI, 78
07 ¢ b a B S ES 2025 o/kBRIC B W THiE S K
WEHANTEDP T TNEDHH XY —v kD, 54
7" 11T DEOERAT N HR S B NIRRT % b
O O HBHIFE S <7 F FEFICHRT 2 EEZ 5N,
ApRo X 91T, MY 7 b7 » VERISEO REH LR
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Fig. 7. Plots between salinity and fluorescence intensity of 7 fluorescent components identified by
PARAFAC in Ise Bay (after Yamasita et al., 2008).
TF FICHRT 2ENEZ ONDL, @D FEAaEY

B TEFERIE D, FETHBI NPT VHIRS
NTH O (Amon and Benner, 1996), % A 7 III © 4z
JERkGY DHOCRIE & oY s
Ji, HOERSY T (447 IV) BF vy Y RREDETH D,
IRIBEEICEIT LIS T FICHRT A EER S
N5o HOLESY T DHOEEEE DRy & N2 & i
&L, 2D IEEENTN U TR-—ZE R - 7oy 8 —
vERE o 1z (Fig. Do

—VEFEHELE» oI, —

SNFBICE T B EFMEERR CDOM ICBET 5
1

AT, BAEAERYHRIchE BEREYE S UL 2
R 2 R R VE I R CDOM D FAED R S T
0 (Mopper and Schultz, 1993; Coble, 1996), < @
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Fig. 8. Distributions of (a) marine humic-like fluorescence intensity at 320 nm excitation and 420 nm
emission and (b) apparent oxygen utilization (AOU) along the Pacific transects at 160°W (South
Pacific Ocean) and 170°W (North Pacific Ocean). Contour maps were illustrated using Ocean Data

View (after Yamashita and Tanoue, 2008).
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Fig. 9. Relationships between fluorescence intensity
and AOU in the mesopelagic (200m —1000m) and
abyssal (>1000m) layers along the Pacific
transects at 160°W and 170°W (after Yamashita
and Tanoue, 2008).
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Fig. 10. Relationships between CDOM fluorescence
intensity at 320 nm excitation and 420 nm emis-
sion and CDOM absorption coefficient at 320 nm.
Samples were obtained from equatorial to
subarctic regions along the 170°W transect.
Dashed, grey solid, and black solid lines are rela-
tionships determined by regression analysis in the
surface (<200m), mesopelagic (200m — 1000m),
and abyssal (>1000m) layers, respectively (after
Yamashita and Tanoue, 2009).
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Fig. 11.

(A) EEM spectra of two humic-like components (component 1 and 2) identified by 4 compo-

nents PARAFAC model using samples from the Okhotsk Sea and the northwestern North Pacific
Ocean. (B) Vertical profiles of two humic-like components and ratio of two humic-like components
(component 1/component 2) at two stations in the Okhotsk Sea (squares and triangles) and two
stations in the northwestern North Pacific Ocean (circles and crosses). (after Yamashita et al.,

2010).
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Studies on Characteristics and Dynamics of Chromophoric
Dissolved Organic Matter (CDOM) in the Ocean

Youhei Yamashita

Abstract

This article summarizes the results of my study on the characterization and dynamics
of chromophoric dissolved organic matter (CDOM) in the ocean based on both observational
and experimental approaches. CDOM can be separated into bio-components (e.g., protein-
like fluorophores) and humic-like substances. In regards to the bio-components in CDOM,
protein-like fluorophores were first suggested to derive from aromatic amino acids in DOM.
Furthermore, using fluorescence properties and amino acid composition, chemical forms of
amino acid-containing DOM in high molecular weight fractions were identified as long-chain
peptides in surface waters and relatively small peptides in deep waters, respectively. In re-
gards to the humic-like substances in CDOM, the spatial distribution of both quantitative
and qualitative parameters of marine humic-like CDOM as well as apparent oxygen utiliza-
tion (AOU) indicated that marine humic-like CDOM is produced as organic matter is bio-
logically oxidized, and that this material is bio-refractory on centennial to millennium time
scales.

Key words: Dissolved organic matter (CDOM), Chromophoric dissolved organic
matter (CDOM), Bio-components, Chemical forms, Refractory
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