
Proceedings of llte ISOPE - Ocearr Mirtirtg Symposium (1995) 
Tsukuba, Japan, Novernber21-22,1995 
Copyright O 1995 by Tlte Inlerrtatiorral Society of Offshore artd Polar Ertgirteers 
ISBN 1-880653-21-4 

Chemical and Radiochemical Studies of Sediment Samples from the JET Site 

6 Harada 
National Institute for Resources and Environment 

Tsukuba, Japan 

I: Sltibamofo and& Kokubun 
Marine Biological Research Institute of Japan Co., Ltd. 

Tokyo, Japan 

ABSTRACT 

Chemical and radiochemical cliar~cteristics of sediments obtained 
from the Japan Deep-Sea Impact Experiment (JET) site. 
Concentrations of organic carbon, organic nitrogen, calcium 
carbonate and biogenic silica in top lcm layer were 0.5%, 0.06%, 
0.3% and 13%, respectively. Sediment accumulation rate was 
estimated to be 0.1 g cni-' kyr" from excess UOTh profiles. Organic 
carbon, calcium carbonate and biogenic silica were supplied from 
water column to sediriient at rates of 100,64 and 70 nimol m" yr", 
respectively, however, almost all of the biogenic components were 
degraded or dissolved at water-sediment interface. 

KEY WORDS: organic carbon, calcium carbonatc, biogcnic silica, 
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INTRODUCTION 

Dccp-sca mincral rcsourccs charactcrizcd by mangancsc nodulcs 
sccm to bc cxtrcmcly uscful sourcc for rarc mctals which arc ncccssary 
for dcvclopmcnt of high tcchnology industry, and commcrcial mining 
of mangancsc nodulcs is cxpcctcd to bcgin with in ncxt 20 - 50 ycars. 
Howcvcr, thc mining operation will causc cxtcnsivc rcscdimcntation 
ovcr largc arcas of dccp sca floor and it is thought to bc harmful to thc 
bcnthic biological community. It is cxtrcmcly important to asscss thc 
cffccts of dccp-sca mining on occanic lifc and cnvironmcnt and to 
cstablish ncccssary regulations and standards for cnvironmcntal 
conservation. Howcvcr, our prcscnt knowlcdgc for bcnthic ccosystcm 
is so limitcd that wc cannot prcdict thc impact of thc dccp-sca mining. 
Thcrcforc, il is ncccssary to ;~ccumulatc morc information on thc dccp 
sca cnvironmcnt and bcnthic cornmunitics. 

To undcrstand rclalionship bctwccn rcscdimcntation and biological 
rcaction. cxpcrimcnts of artificial pcnurbation of dccp sca scdimcnt 
havc bccn conductcd (BIE by NOAA, USA and DISCOL by Hamburg 
Univ.. Gcrmany). Thc Mct;ll Mining Agcncy of J;!pan also 
commcnccd cnvironmcntal studics of dccp sca scd~mcnt including thc 
artificial pcrturbation cxpcrimcnt (thc Japan Dccp Sca 1mp;lct 
Exocrimcnt. JET). 

'~iologic31 community is influcnccd by cncrgy supply from scttling 
~arliclcs and charactcris~ic of scdimcnt. sirnific;~ntlv. Thcrcforc. 
knowlcdgc of chcmical characteristics of ~ I C  scdimcnt and matchal 
balancc on thc sca bottom is vcry important to undcrstand thc bcnthic 
ccosystcm. This work was carricd out to undcrst;lnd background of 
natural condition of scdimcnt in thc JET sitc. 

SAMPLING AND METHODS 

Scdimcnt corc samplcs bcforc thc artificial rcscdimcntation 
cxpcrimcnt wcrc collcctcd by a Multiple Corcr during cruiscs of R/V 
Hakurci-Maru #2 in May. 1993 and R/V Yuzhmorgcologiya in Aug.. 
1994. During thc cruisc of 1993, thc corc samplcs werc collected 
from rclativcly widc arca (10 x 18.5 km) and the samplcs were 
collcctcd form narrowcr arca (1 x 2 km) locatcd at bottom of a vallcy 
in thc cruisc of 1994 (Fig. 1). Corcs wcrc scctioncd in 0.25. 0.5 and 1 
cm intervals immcdiatcly aftcr sampling. Thc scctioncd scdimcnt 
samples for porc watcr cxtraction wcrc kcpt in a cold van (2OC) until 
ccntrifugation and thc samplcs for solid phase analyses wcre frozcn. 

Extraction of porc watcr from scctioncd scdimcnts was carried out 
on shipboard by ccntrifugation (10,000rpm. 15min. and 4OC). The 
watcr obtaincd was filtcrcd (0.4~m) and analyzcd for nutricnts, nitratc 
+ nitritc and silica. immcdiatclv ancr samoling bv imorovcd mcthods . - .  . 
of Parsons ct al. (1984). 

Scdimcnt tran (NICHIYU GIKEN KOGYO Modcl-SMD13W-6000) 
was dcploycd ai 30m abovc thc bottom at 9013.4SgN. 146°16.00'W on. 
27th May and rccovcrcd on 10th August, 1994. Scttling parliclcs werc 
collcctcd in thrcc 15 day pcriods, 29th May to 13th Junc, 13th Junc to 
28th Junc and 28th Junc to 13th July. Thc particlc samples wcrc 
filtcrcd onto 0.6 Fm mcmbranc filtcrs and the filtcrs wcrc frozcn and 
brought to a laboratory on land. 

Dry wcight of thc scdimcnt trap samplcs, watcr contcnt of scdimcnt 
samplcs and solid phasc mcasurcmcnts wcrc madc in thc laboratory on 
land using splits of samplcs frozcn on shipboard. Organic carbon and 
nitrogcn wcrc mcasurcd by a CHN analyzcr (YANAGIMOTO Modcl- 
MT-5). CaCO, was mcasurcd by coulomctric titration (UIC Modcl 
5012) of CO, libcratcd from thc samplcs by addition of phosphoric 
acid, and biogcnic silica was mcasurcd by lcaching in 2M Na,CO, at 
80°C (Mortlock and Froclich, 1989). Radiochcmical analyscs of 23% 
and U wcrc conductcd by a liquid scintillation mcthod aftcr acid 
lcaching and sclcctivc cxtr;~ction to scintillator solvcnts (McDowcll and 
McDowcll, 1993; I-loradn 1994). Exccss 23?11 was calculatcd by 
subtracting 2 3 4 ~  ;~ctivity from ''?h i~ctivity. 

RESULTS AND DISCUSSION 

Chemical coniposition of solid phase of sediment 

conccntrations of organic carbon and nitrogcn, calcium carbonatc 
and biogcnic silica in thc scdimcnt corc samplcs wcrc listcd in Tablcs 1 
and 2. Thcir avcragc conccntrations in top 1 cm laycr do not changc 
widcly from placc to placc showing 0.55 % (rangc: 0.45 - 0.73) for 
POC, 0.1 1% (0.07 - 0.14) for PON, 0.27% (0.21 - 0.42) for CaCO, 
and 13.7% (1 1.1 - 15.7) for opal. This suggcstcd that chcmical 




