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A B S T R A C T  

The sccond gcncration Dccp Sca Scdimcnt Rcsuspcnsion Systcm 
(DSSRS-11) was dcsigncd to simulatc thc dccp sca scdimcnt 
disturbances that will rcsult from the future opcration of 
manganesc nodulc mining collectors on the scafloor. In August 
and Septcmbcr 1994 thc DSSRS-I1 was uscd to crcatc the artificial 
rcscdimcntation disturbancc rcquircd for thc Japan Dcep Sca 
Impact Experiment (JET). This papcr briefly dcscribcs thc history 
of thc DSSRS-11, its principal dcsign and operational fcaturcs and 
its performancc during thc JET study. 
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INTRODUCTION 

Thc Japan Dccp Sea Impact Expcrimcnt (JET) is an cnvironrncntal 
impact study bcing pcrformcd by thc Mctal Mining Agcncy of 
Japan (MMAJ) as part of thc Ministry of International Tradc and 
Industry's projcct cntitlcd Environmental Rcscarch for Mangancsc 
Nodulc Dcvclopmcnt. JET is aimcd at studying thc chemical, 
biological and physical rcsponscs cxpcctcd to rcsult from dccp sca 
mining of mangancsc nodules. As part of this study an artificial 
rcscdimcntation disturbancc was crcatcd in an cxpcrimcntal area in 
which numcrous surveys wcrc carricd out to dctcrminc prc- and 
post-disturbance conditions. Thc dcvicc uscd to crcatc thc 
rcscdimcntation (known as DSSRS-11) is a passivcly towcd, slcd 
mountcd, hydraulic drcdging machinc. 

B A C K G R O U N D  

A prototypc Dccp Sca Scdimcnt Rcsuspcnsion Systcm (DSSRS-I) 
was dcsigncd and constructed in 1991 by thc National Occanic and 
Atmosphcric Administration of thc USA (NOAA). This spccial 
purposc passivcly towcd vchiclc, dcsigncd to simulatc thc 
scdimcnt disturbancc crcatcd by :I scafloor nodulc collcctor, was 
uscd in NOAA1s 1991 and 1992 BIE (Bcnthic Impact Expcrimcnt) 
studics. Its dcsign and opcration arc dcscribcd by McGinnis and 
Pcttcrs (1993). 

At thc cnd of 1992 thc Mctal Mining Agcncy of Japan 
(MMAJ) providcd technical support for thc rcdcsign of thc systcm 
and thc construction of thc sccond gcncration, DSSRS-11. Thc 
conceptual dcsign of DSSRS-I1 was bascd on that of DSSRS-I 
and most of thc principal clcctrical and mechanical clements arc 
common to both dcviccs. Despite these similarities there are 
fundamental dcsign diffcrcnccs bctwccn the prototypc and sccond 
gcncration machincs. Thesc diffcrenccs include the hcight at 
which sediment is discharged, the shape and number of dredge 
hcads, thc mcthod of looscning or fluidising the sediment and the 
number of lift pumps. 

DSSRS-I1 is specifically dcsigncd to bc opcratcd from thc 
R/V Yuzhmorgeologiya which is owncd and opcratcd by the 
Central Marinc Gcological and Geophysical Expedition (CGGE) 
of Gelcndzhik, Russia. A description of the dcsign of DSSRS-I1 
and its opcration and pcrformancc in thc 1993 BIE experiment is 
providcd by Brockett and Richards (1994). 

Thc DSSRS-I1 was loancd to MMAl to crcatc thc dccp 
scafloor disturbancc rcquircd for thc JET studics. Bctwccn April 
and Junc 1994 MMAJ cornmissioncd a number of minor 
modifications and rcpairs to DSSRS-I1 that wcrc considered 
ncccssary for succcssful opcration in thc JET projcct sitc which is 
both dccpcr than thc BIE sitc and has a grcatcr abundancc of 
nodulcs. 

DSSRS-I1 DESIGN 

Dcsign skctchcs of DSSRS-I1 arc prcscntcd in Figures 1 and 2. 
Thc dcvicc incorporates two functions; namcly thc fluidising or 
looscning of thc shallow scdimcnts and thcir subscqucnt lift and 
discharge somc 4 to 5 mctrcs abovc thc scafloor. Thc fluidising 
function is pcrformcd by a 5.7 kW, singlc phasc centrifugal pump 
locatcd on thc forward scction of thc slcd. This "fluidising pump" 
dclivcrs about 18  11s at a hcad of 1 2  m. It has a coarscly filtcrcd 
intakc to rcjcct solid particlcs and small fish and dischargcs 
through two 150 mm diamctcr manifolds which cach contain an 
array of twcnty-two 9 mm diamctcr downward-pointing nozzlcs. 
Thc forwardmost manifold is rcmovablc to accornmodatc thc usc 
of an altcrnativc fluidising pump with diffcrcnt characteristics (ic. 
63 11s at 5 m of hcad). Thc hcight of thc nozzlcs abovc thc 
scafloor can bc adjustcd from 0 to 600 mm by lifting or lowcring 
thc cntirc fluidising asscmbly in 50 mm incrcmcnts. 




