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Characteristics of Humus in Kuroyu (blackish colored spring)
pumped up in the Yokohama and Kawasaki Area, Kanagawa,
Japan, by Ratios of Carbon to Nitrogen or to Phosphorus
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Abstract

Elemental ratios were determined for humic and fulvic acids to clarify the characteristics
of humus of Kuroyu, blakish colored spring waters, pumped up in the Yokohama and Kawasaki
area of Kanagawa prefecture, Japan. The temperatures and pH of all spring waters were
bellow 25C and above 7.5, respectively. Hydrogen carbonate ion or chloride ion were domi-
nated in anions. The depths of well were shallower than 200 m except for one spring whose
depth was 1500m. Kuroyu should be pumped up from Tsurukawa layer of Kazusa group or
Tkeko layer of Miura group. The carbon, nitrogen and phosphorus concentrations in humic
acid ranged 0.04-4.45, 0.01-0.26 and 0.0010-0.0017 mmol/L, respectively, while each element
concentrations in fulvic acid ranged 0.18-1.14, 0.01-0.08 and 0.0005-0.0014 mmol/L, respectively.
C/N molar ratios ranged 3.7-24 in humic acid and 5.2-21 in fulvic acid. The marine algae
were highly likely origin of humus in Kuroyu in this study. Because of higher C/N ratio of
humic acid in Kuroyu than that of organic matter originated from algae, the terrestrial vas-
cular plant may also contribute to the high C/N ratio. C/P ratios ranged 29-2400 in humic
acid and 190-870 in fulvic acid. The demineralization of phosphorus might have been
promoted in humus, because these ratios were higher than those of the nowadays marine
sediments. C/N and C/P ratios in hydrophobic acid (humic and fulvic acids) of Kuroyu were
narrower range than those of moor springs in Hokkaido. This indicates that the organic
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matters have been decomposed and humificated under similar condition in Kuroyu unlike
the moor springs. In addition, C/N ratios and C/P ratios in hydrophobic acids of Kuroyu
were lower and higher, respectively, than those of the moor springs. This also indicates that
the original organic matters of Kuroyu were more decomposed than the moor springs or
the terrestrial vascular plants have not contributed to origin of humus as much as the moor
springs, and the remineralization of organic phosphorus progressed in Kuroyu more than in
the moor springs.

Key words : Yokohama and Kawasaki area, Kanagawa Prefecture, Kuroyu, humus, humic acid,
fulvic acid, CNP molar ratio
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FNZE N OMGE - IS E I 5 B %0 0720 T 5 B O RBHWE O Wi 2 W 5
DT B0, 7IVEBBIOT7VERBOC/NELVEBLIOC/PENLENE L. EBEK
ATTRIBA25CUT, pHB 75U ETH 72 B4 F 1%, RBKFEA I~ F 721335 W
AF U EBL TV, HEOFESIE1#48271500m Th - 7213 200m L h Er oz, 2
DZEPLEREGIZEREROBINEE=HBROBFEILHEHLTwLEEZ N 73
VHORE, BEB LIV VIBEEIZFNEN 0.04-445, 0.01-0.26 B X OF 0.0010-0.0017 mmol/L
THo 7203 L7 VARRRIZZ N2 0.18-1.14, 0.01-0.08 3 X 0¥ 0.0005-0.0014 mmol/L T -
72. 7 3 U C/N LiZ 37-24 T7VAKREE C/N Hid 5.2-21 T o 72, HErERIED R ORS LY
BoRbLWEEMSD HEFEEEZZ S5NLH, BEOEHWE O C/N i i sk i o A #%
WoC/NEEYHEnD, BEREREYOEBYOFGNbLEELZONSL. 73 V8
C/P 13 29-2400 T 7 )V KM C/P Hld 190-870 Th o 72, TS OMHIZBIR O EHEREY ©
C/PHINVIFNIENS, BHWENSD) OIS EA T EEL SN 73
VB LT VAR R G L BRSO C/N B X OYC/P ik, deiEiE € — VR
WRERK L CTREOBMERO I o7, o EiE, Hrx0RBIZE—IVRER EIZRL
D, HULZ2BREEMT CHBMOSES L OBRLASEIT L CwiZ 2R Lz 28
O C/NIBIOC/PIRIZE-NVRER LD SAIHIIKL, BEEIEIP-7. 2O &idde
HET—IVRIESR LV QRGO BRI EORE L % 5 GO MIEATHSE ), B
O JERYE ORI ACHEE T — VRIER I ERE EHEE RS S S L Tuhnz &, X518
BOTBIBRYE DY ¥ ORI HET L TWDB Z EAVRBRE N,

F—T— N AGIELRGE - IR, B, ERWE, 73 YR 7 VAR, CNP TVl

1. 3U®IC

ERMEZGAT A LICL Bz RAIHAZTROONTEY GhE, 2014),
BGRT— VAR LN, TR Z0EBICBVTHESED SN TV A, FEA O TR
KHETHNT 2 B51E, EEREMEN 72O ICHILYREIHUT 2 AGRIRITIEIEAELVEE
ABN5D, pHPEWHEHINNDH 572087 VA VR E L TORRIPFHEIN TS, LrLy
D0, BHYWHEIZEE LZEENRICOVTREBREFE ST 2w (FTHS, 2011). —HT, &
R BRI BE, SEAOR IR RSSO A A TH 2 LB MHNTE Y (Stevenson,
1982), F 7z, MW L CHEMRERRAZSH S 2 L REINTWE 2 00 CRIK, 1990), %
HHOGFIZBWTAHERALZERE L TSRz TWw 5.

IR OFREYE T EICT I VERE 7VRIET, MY MAw e OB RS, &
SITEAL SN TR AKTICHER L 72D L EZONTWD, kKE, BRBILOY VIZEWKREHE
BT 2 EBEBTETHY, MERT T2 by TREREERICENS OLHILOFRENH S
EDRE SN TS (Zimmerman ef al., 2014 ; Garcia et al, 2018). F 7z, WMEHORFZ L EH
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DO (C/N ) BHMERKR G TH DN T —ARRT F VEOERICE D HEARL S 2 LA X
NTwa (LM, 1973). AW E OICHME S, IR E % 2 LR O TTHMR ORs# % L O E
HEFFLCw 223 hTidvwk sha CHE, 2010). LALZAAS, B2 XA &
AR OGRED OICEIIIZH S 2TV H S EE 2 N (P&, 2011), WHWEDITTHE
H A BRI 2 W E T BRI % v, O L IR E 4 5B L BUEIELE S 5 J5HE
WEOTFEMBIIEEDS DD LEZOND.

EE S (2018) 1ZALHEEISE T 5 T — VRIR OB Eh o E, fEBL N v ouEkE
PR, ZOMEMRBIZE > THEATH Y, EIHE ORIEHD PR EIRE L T, ZNENORBOAHHE
MO RBBOBADTERILITGEE L TV D LHEE L. 202 %, E— VAR DEHYE D
FEBICEMEAM 4 TR 2222 2RLTBY, TNENOEHEYE A R EA LTS
MHEMEZ R L CTwab, BT ET-VRRRCE I NI BHM A O E % EMICIRZ 5 2 L1,
ZFNHIROMMEZ T AL LR, WIEAHRRRABERREOHMICE 2L EZ NS,

FR TR, BGETICAREBHICHHSINTBY, Z0X) 2ARBHIKAXICE LTS T
W5 (REHSHUE A2 2, 1992). & OMIsIc BT 2 B oY E OLFmigeid i - - ke
(2019) X o> Tiibh, EHWEOREDHERE ST TWD, MRS B X O
bFLBGEHHL T ARBENS , LPRAICHT2HEDHL CEES, 2001, 2002).
FRHB R H X D B 0 I AT N 2 &9 ST E OBEZ ERREWIED ), 5HM 208
WA DOTEMOERAFF SN D, RAFZE T, MENRAFBORE - J10FHI80Z 55 5 2 A
BECRBEZNRE LT, BHWERSTHL7I VBBI U7 VABORSE, E@EBIUY ¥
DIEFELZW LI, BHWEOBEIC OV THLVAIR 2B L 2HE L.

2. MHPETE

2.1 HPEHEE
2017 4 8 A NIRRT 7 R B L O 3R, £ 10REICBWT, ZhEFh
DR EFIH LT b AB TR TR 2 3R 72, FURHBRIUb A % Fig. 1 1SR L7,

2.2 T7IVERBLVTICHOIE

M AKDPH D7 3 VRB X7 VARRO 3 HEREZ Fig. 2 (R L7z, 777 AMiME A # (Whatman
GF/F) 12X o TW5 58 L 723 KGR 100 mL (26 2mL 23R L Mt L, 24 B iE
LT7 3 vzt s t7. WEIABICXD, B % 7T AMHEA MK RIS, W% 0.1 mol/
L A Cokig L7c. PRI & AU 7 WAREREIE -G L L7z, 79 AHES K Lotk %
0.1 mol/L KERALF MY &7 AW CHEM L, MERIERLRMLC7 I yBEKk 7. hEY
% 0.1 mol/L EMVAR CUIF L, WHIAB\IZX Y, W E 7T A EIZED, 01 mol/L K
WAL MY AT L7, pHZ 70 CHHEL, £2% 100mL & LT7 3 Vel R
& L7z PR EB L OAHIE, BIEREOWFHRB X A IS E DY, 7OV RERNEHRE L Lz

7OV R E 3 8HZ, Thurman and Malcolm (1981) @75 (2H#E U T Supelite DAX-8 # I
(Supelco) & T 7 VAR Z 55k L7z, IR OWE 21T > 72, 0.l mol/L KERALF MY 7 A
WHICBIRZ A HRIRIE L7, 4B, 1HZ LI EEAOKBILT M) AT, HiLwK
Bt b)Y AR AR L. T0%, vy 2 AL—MligENWT, 25—, TEr=1Y
W, JZFNIZ—=FTVBIPRAY ) —VOIETENEN 24 T OWEF L7, Peid L 72BN
£ 12mm £ & 150mm O 7 LIZEED, & 512 Milli-Q KT 8 Wi (i 1 mL/min) &L 7.

it

139



EIPCE, JF RIEE, NERA MR

NA pj%

139° 00’ °! 5
6

35° 30

35° 15'(
\

Fig. 1 Location of spring water sample collection
1 RRKEREM

7OV AN E A 2 pH 20 1ICHEE L, BRCCUE L Z2BE 2 R0 724 7 4123 # 1 mL/min
TH L7z BER Y o BEOBKEEEM IS 7 200 L, 7RIS 7 AHNOBIRIC
WS 5. ZDtk, 50mL @ 01mol/L KMALF +V 7 AFiHZ A 7 2 D#J5 R A 5 02mL/min
Tt L, BHIRICWAE L7227 VAR Z B S & T L, ER2Z WML C pH 2 70 [ZA% L, 48
%z 100mL & L7z,

2.3 7IVEBBLVT ICBOTHAE

73 VRREERRA L, B TOHEL 72 7 OV RN E AR S £ 15 e RIR B IZ A R KR
(BEEFT S TOC-VCSH) ZHWTHIE L7z, 7 3 VIR E RN I e RIS & SRR %2
WMEL, ZOXERDLIEICEVBEZEMN L. 7 VRERIE N REHIB LI X b R
FrREEL, SRFREELROZ. WRHIHEENRLIEEB IV VgL, Standard methods
for the examination of water and wastewater (APHA, AWWA, WEF, 2012) O 52 H# L, &%
WKL MY 7 A 07% B X OBEMEES V7 A 05% & L, V) I3 mfEICBamEE s )
2 07% &% 5 X HIHINL T 120C, 30 5O MENELI %217 > THEY % 5%, #EERLL 7.
Zo%, TREWENOEEED: (PR 220nm) B LT 77 U HEWOERED: (P K 880nm)
LY ERE(To 7.
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Addition with HCI

pH 1.5
Enough wash with
¢ HCl solution
1

| Disolution with NaOH solution

I
\ Addition with HCI

pH 1.5

R

Enough wash with

| Disolution with NaOH solution | HCl solution
I | Disolution with NaOH solution |
| Neutralization of pH | I

| Neutralization of pH |

Fig. 2 Schema of analytical procedure for humic substance components
2 BREYERDOIMFIE

3. WRBIUEE

3.1 BROYMEBLERFRE

A MR OISR AT RN & KR, pH, A F VBEB L OH)ToES (EHEE) % Table 1
IR L7z, & TOMBOKIIZ 25CRMOEGHRTH Y, pHAE TS5 LOET VA VHEE T
WAHVETH o7z, BTORBOMEA F VI1EF M) T ADEBL, BA1 4 V132 >oiliR THILY
A& VAR L TV fUIRBEAKFE A 4 V2R L TnZe. iR A 4 VIREIZ & TR <, Sta
3BLUIEZBRVWT Img/kg RiliTH o7z, Sta. 81FF MU 7 2B XA + ViRENE L,
WA 4 25 240mval/kg DL ETHBMIERICHEYU Lz, ZLALDOH)TORERS1F200m L HiEL,
Sta. 8 DA S 1500 m THRFEEIHIHFIZHELTL2DDTH 7.

3.2 EREYMEDEIR

ARIFFED 9 M OB FREEEIE 2S5 L TBY, Sta. 8 D&, =i 1A 55
HLTWwWaEEZ N7z UNR - I, 2005). R RTSEB i (S HERE L 2208 <, #1181
K 20-50m DFEMETHERE LB TH A 2 L HEI R TwE (B, 2015). F72, =illE
FEML TR A I I CHERE L 7B T H 0, EE—h iRl OB Th o EZHNT
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W (LHE, 1986). kL - KE (2019) & THREERED X O LARERED 5 5 5 % JUCRRSH FH b
DEGONRIRINT 217\, 7 I VIROELREFIZERHTH L 2 L 2R L Twb. AFFEOMZE
JUVR D S50 Y M U HH s & 5 RN 2 FRA T, & SIS T I L T 5 JiR ORI IX
BB L 30-40m LLE, 1500m Dk THhH s I s (HEEsE 1999 JF L - KR, 2019), w4l
B O RG EHINBEEPREC R LBV EERZONL. ZOZ L L MENRO RGO
B T AR IR M3 & AR IR T H b L HEE S NS,

3.3 EBREYEFORE ERHLIVYVERE

KD 7 I VIRB L7 VKRR T 5 kE, EFRBLOY) VRER Fig. 31IRL7z. 7
I VEEIRFR, ERB IO VEEIEENENR 004-445, 001-0.26 B X 0¥ 0.0010-0.0017 mmol/L D
MTholz. 73IVBRFBIVEFKRESRD HD o720 Sta. 3, IRWT Sta. 1, Sta.5Tho
72, DA -72DIF Sta. 8 THh o7z VU ViREIIRD EA > 7201 Sta. 7, D KA - 72D Sta.
2ThHo7e.

TR, BB LY VIREIZZENEN 018-1.14, 0.01-0.08 3 &£ UF 0.0005-0.0014 mmol/L
DHEPTH-72. TNOLOREDPRLEN>7-DIE Sta. 8 TH o7z, ik, BEBIOY ViEED
RHEDP 5 72DIFFNFNSta. 6, Sta. 9 B LU Sta. 2 TH - 72,

TIVEBBIUOINVEABREBETA2RILVIERIIKETHLLHEHD7L, MHEOEFKRLHT
KA DRV O kTt e RIS R T, 7 3 VDT 46.2-621% B L V7 0V KBRS 435-62.7%
ZHODL (ER, 199). fitoT, kEEREZ7I VEBBIV 7 VRBOLRZMET HIRIEL 2 5.

=~ 57 . . Carbon
2 Humic acid Nitrogen
x 4 1 O3 Phosphorus
-
38
g x
i
X
&
Station
5
S X . Carbon
X 4 Fulvic acid Z Nitrogen
- O3 Phosphorus
5% 5]
g x
£z
X
&

3 4 5 6 7 8 9 10
Station

Fig. 3 Carbon, nitrogen and phosphorus concentrations in humic and
fulvic acids of Kuroyu.

3 BHEDIIVEBBEIVINFRIIEETT 3rE BERXHLVUVRE
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73 VEER v Sta. 3, 1 BX U5 G Z BN O VE IR LI A T L, oS
180—152mf§)z> IS DML TT I VIBICEAZRBEASERLTBY, TASD 3
HPOEENTY, HTOEENRPEL 2D L, 7IVBEEREL ZoTWwAEEELLND.

Sta. 8 D&, FNVKBOFNT7 I VEREIDDEETZKE EBRBL) VIBESE» o225, £
DMOEHMTIET7 I VBROF BT VRBEI ) b EATLRE, BEBIOY VIRESEH» - 72,
COZ NS, BGICEATHBHWEORSE7 I VBSEL L, BFIFE LT Sta. 81X 7 VAR
MWELET B EEZ SN

3.4 EHEMEOTRIEOHHE

T7IVBBIOTVRBORE/EFE (C/N) kBIUORE/V v (C/P) oMK% Fig. 4 (2R
L7z (BUF, C/NEBXWOC/P k[: XENVHTERT). 73 Y C/N i 8 #briAhs 9-17 o#ipAINIC
DY, wPDSta. 8 D37, mAIZSta. 9D 24 THo72. 7IVAEEE C/N I 52-10 DFEPHICDH - 7=
DOH T HIT, 19-21 OHPHIZH > 72D 3HE T2 OD 7NV — 725077z, iR Sta. 9, %
AMEWE Sta. 7 TH o7z —RICHIHFEHERYOFE Y O C/N Hid 58-175 &£ & h, RikD 46.7-117
R IO 93-187 I L TR WIS H 5 (41, 1958). AR L BRE o6l <, #EdEM
RO 7 I VO C/N Hid 108-14.3 &) #;EDSH V) (Saito and Hayano, 1980), kR
WHEBYOMEFRETHLEEZONDL. AIIFETIE, Sta. 8 BL U Sta. 9 #kr SHED T I ¥

2500

5e 3
~ 2000 -
e 2 ol Humic acid
£ 1500 -
& ‘e o7
o 1000 -
(S
] ®10
500 6
° 9
s °
0 L] T T 1
0 10 20 30
C/N (by mole)
2500 -
- 2000 - ) )
Té Fulvic acid
> 1500 -
=2
o i
& 1000 5 2 .
4 4 W5 u
500 1w L Ll
7 Hg
0 T T 1
0 10 20 30
C/N (by mole)

Fig. 4 Carbon/nitrogen and carbon/phosphorus ratios in humic
and fulvic acids of Kuroyu

4 BHEDTIVBEIVINABEORF/IBRIESSCRE/V T
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1% C/N iR © C/N IO #BFNOMETH - 72, 7 IVAREE C/N IkicowTig, Sta. 1, 3, 7
BIOOZBW 6 S EEHEREY O C/N LORMPIN T - 72, HHEHEREY RN oA Y 0 5
BIBICiE, SR TH 2 EEWO C/N Ibix 7-8, Ao EShiy ¥k Td 5 AW o C/N Itix
35-47 L 83D (WIS, 1982). HRUHRH HI# X 0 Bl oA YR FIE S IO 2, MBI b
RELTWREEEINTWDSZERS GEE - KE, 2019), AHEORLGO 7 I VD AERC
HEERR O EED 5 LHEM S, MR 2ERIRAERY O C/NI L )RR iz &> Tw
HEEZOLND.
RRICEENDHEWICHT 20IRHRE T, ARWOSHE X OO ET BRI LT
C/NILAHBEE L 72 1), 40 - AL SHES 1T & C/N IAVINE K 2% (FI 20, 1979, Kuhry
and Vitt, 1996). BE 5  EHSEIEE 2 5 HEWICOWTDH, S 2 568 W 05 HE L O
fifb L C/N ILOBRIZFAMTH 2 EEZONDL. RIFFETI7 I VBB L7 VR T C/N
s E o7z Sta. 1, 3B L9, B TC/N KA 572 Sta. 2, 4, 6 BLO8 Wk v
M7 Sta. 5, 7 I VEBAE K 7 VKRB TRWETH 572 Sta. 7B L0 EXFITE S, b
DHETFINZ BT B C/N HO@ECITERE 2 2 5O MRO#EITER LD DEER LI LT
DN, RIFE WM EME R OEBDEOHEIHBE L TwLI b EZONL. BlHE
FEAM CROGEBIC L o THESNI-ARMT O RZRLEROZEFMAKLIEZ 2L (FEI,
2006) Z & ZFHLT, HABORERMKLOMIZIT) 2 &, HRRPWERICOWTHEZ 55
WUETHDL. F2Sta. 1 BLXU3 2BV MET7 VAR C/N IO 7 3 VEEC/N L X DK
WETH Y, HERIOGRIHEA TV Z EATREI N, THE 7 IVREEN 7 I VEBICIIRL C
AW X BRI &) U EE SN T & (R, 1995) 225 I NBHRTHS. Lol
BAL, TV VINOBHEBAEWED C/N LTI VRBO LR 7 I YB L) DEWEZ R
T2 LR (Ertel, ef al, 1986), F—1 v S8BT M TARBLORBKTIEZT I VBOF»T7IVAER
Ly DEBEGENLVHEHINH L EPMESINTEY (BRE, 1995), RfFE RSB0
LHFMBNTEN S O|EFI L B 5Tz, BEL AR OB L OIEALOBRERICB VTR
Wt CHRRPIAVEA R SN CTh 6 BUE DM E~ DL E T ) B X OBRBSM7 %%
b2 lR, BIFE WIS 5 BRARMY OFG OENEPEMKRL L E bR Sta 8
I OFEESMICHE L Th% DL, mRICETNAEHEYE I VISR S, Zok
W C/N e SR E R D ERW ORI R EATVE Z EMEE SN, T2, BRICEET
527 IVIBITZULL, TVRENE ST 285, MOBREOM T 23 S AR E o
PEEARS > T

73 UM C/P L6 # AT 1000 Z X AMHETH D, Al Sta. 3 D 2400 TH - 72, /it Sta.
8D 29 THo7:. 7NVAREEC/PIZETOMMEA00Z WAL %L, HAfHIE Sta. 2 @ 870,
/MBI Sta. 6 O 190 TH o 72, HEWNHEOBITIE, HHEFEHERD O C/P I BE I 72 IREE T 70-95
EHEINTWS (B - 1288 1992). ABFZEICBWT7 I VB C/PlIZZFOfiZFHE L L Ll -
TBY, FIENEVSta. 3BLUS TR 7 I VEENLS ) Y ORBESEATH - LIRSS, it
R R R O 2 7 2 TV OG5, AR OHERTII OBR (BB XZ 2-3Ma £ T)
TI& C/P HeAsk 4500, 3591800 % T LA L, HERE L 724E40A%E < 74 51221 T Redfield fifi (C/
P=106) (Redfield, 1958) IZ3L\WMEIZ2 5 Z & 255 ST % (Anderson and Delaney, 2001).
FRRBEESHR LRI IMa EEREDT, ZOHHIKEH L, 7I VEEE 7 VEED C/P
o EAERICH 2 L sz, AW o C/PIoMMOKKE LT, Wb 2 )X
& & AW 2 OB & B A A S IAERE ) L ORI E 2 SN THBY, FRAEYGTEDE Vi
BONETRR T O W FEA Y V3D HROBERIC X - THMREINT, mEMICHEREY
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VERE LCHH SN2, B REARRE Y VIEAERE NS GIdE - BB, 1987 5 EIE - AL
2017). AR BT IR0 T 2 MENNRILHIBIEHEAR T AHO—MTHY (KHS,
2007), AEMSRERD XY Y HARFEL TS (BiH, 2018). X HIXHAEWIC L 5 FiniEi
DOHFREW P OERE D5 DA ¥ VIRV EBRIICHERIN TS Z 55 (Yoshioka ef al, 2015),
AN X B2 HEIOBEDHEITL TV E T EARBEINT VD, BHWED C/PHOES b
ARG L TOLURENZZ 5N, SHOMEICI VWSS E Z SN S.

RIFFEICBNT, 7I VEEC/PIIESta. 8 BL U9 2RV 8 MM TT7VARBEC/PLILL Y b
WHZ/RLTBY, FEALEOWETT I VDO Y OEBLAEA THD Z EDREIN
7o WRPEMEIBREE TR 7 I VEEC/P RS T VARB C/PILE D b 4T ERWI L s T
BY, ToERE LT, BHEDEOHERMICBWTIVERENS 7 I VERICERINDEIZY ¥
ORI 5 Z EDHRBEN TS (Nissenbaum, 1979). AHFZE T, FAAM A OFFI 47
55 HBIIBVTT I VB C/P ST VAREE C/P LD 32-46 f5nfiik 22 v, R E OB &
Rk 2 R SR & /e,

3.5 LBEE-—NRERDEEMEDTRL EDLE

N TE I 2 RGO RHYE O E W S 202§ 572012, B L U Y E
&I T RS L72AbiEE O € — VRIS & AW E OTTR ORI Z Az BES (2018)
&, ABHEE I BT B E— VRIRIZOWT 7 I Y HRE 7V RIRZ 738 L 720\ GefF CBIOKTERR IS /)
ELTWEL, CO/NEBIOC/PHZFHNLZ. ARETIE7 I VIRE 7 VRROFHIEZ &5
LTC/NEBIWC/PHERD, B ItifEE— VREROTHLE K L 7245k % Table 2
(R L7z BEO C/N HIEE— )V RIR & B L, BRI, ZEb /S v, 2850 C/P

Table 2 Comparisons of carbon/nitrogen and carbon/phosphorus ratios in
hydrophobic acid between Kuroyu in Kanagawa and moor springs in Hokkaido

® 2 #RINRRSEABEE-IREROBEKERERSORR/IBZREELURER >

e LB
Kuroyu in Moor spring in
Kanagawa Hokkaido
Number of samples 10 7
C/N (by mol)
Range 6.1-23.1 6.6-57.0
Mean (SD) 12.5(4.6) 22.0(17.0)
Coefficent of variation 36.8% 77.3%
C/P (by mol)
Range 297- 1820 167 - 1600
Mean (SD) 919(526) 465 (471)
Coefficent of variation 57.2% 101 %
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