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Sampling the fauna of shaUow, sandy 
bottoms. 

To measure the growth rate of the sea gross 
Posidonia , scientists punch boles in tbe 
leaves and tbcir bases, and returo at known 
inJervals to measure tbe increasing distan~e 
between tbem. 
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Then: has be.:n little research on the Oor;a, 
fauna. and waters of Jervis Bay. Now the 
Ocpartmcn1 of Defence has commissioned 
a major study at a cost of $4·5 million. The 
Royal Australian Navy has long been 
associated with the Bay and uses its base 
there - HMAS Creswe/1 - for training. lt 
is also considering building an armaments 
depot on 1 he nort hem shores. 

Even if the armaments depot does not 
proceed, the Navy is likely to continue to 
use the region . The study, co·ordinatcd by 
CSIRO scientist DrTrevor Ward of I he Divi
sion of Fisheries. seeks to document present 
conditions in the Bay and collect an inven
tory of its inhabitants - providing a 
'baselin.:' from which 10 monitor any altera
tions to the environment. 

As an independent piece or research it 
will not just benefit the Department of 
Defence, for many other potential users of 
the area exist and further development of 
tourism and housing in the Huskisson/ 
Yincentia region (see the map) also seems 
likely. 1t will help managers of this region 
ensure that any future developments are 
not at the expense of the Bay's environment 
and natural systems. 

The 3-year study started at the end of 
1988. By the time it ends, scientists from the 
CStRO Divisions of Fisheries and Oceanog
raphy will have described the existing 
marine environment in detail , recording 
species and their distribution above and 
belnw the wnrer. They will have charted 
salt-marshes, mangroves, and beds of sea
grasses. and measured the abundance and 
variability in numbers of fish and mobile 
invertebrates. They won 't ignore the physi
cal environment either. They are monitor
ing the water quality. and developing a 
computer model of the Bay's water circula
tion and of how this interacts with the coas
tal waters beyond. 

Although only 18 months of the study 
have passed, the scie•Hists already have 
much to report. For example,the intriguing 
nature of the Bay's seagrass meadows, and 
their relation to fish, is starting to come to 
light. 

Super-grass 

Seagrasses, despite the appearance of their 
long thin fronds. are not 'sea-weeds', but 
nowering plants - like grasses on land -
that just happen to like living under water, 
even as much as 20 m under. In the Bay, 
species of the genus Zostera live in the 
creeks and estuaries, while Posidonia 
austral is grows at depths of up to I J m in 
meadows out in the Bay proper. 

Marine biologists have shown that sea
grass beds provide a very important ' nur-
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sery' for young fish to grow up in - their 
dense leaves affording security from pre
dators. Therefore, loss of the grasses may 
affect fish species of commercial or recrea
tional importance. Seagrasses also help 
improve the water's clarity by stabilising 
sediment, and they are primary producers 
that provide food for many creatu res . 

Early results from the Jervis Bay study 
have highlighted a puzzle for the resear
chers. Sampling of sandy beaches to a depth 
of only 2 m - a rather unglamorous and 
comparatively poorly studied region for 
marine biologists- revealed that commer
cially and recreationally valuable fish were 
more abundant there than in tbe seagrass 
meadows sampled by the State Department 
of Agriculture and Fisheries. 

Out in the Bay on a good day. 

These results differ somewhat from the 
predictions marine biologists had made, 
and the researchers arc curren tly trying to 
find out why. Seagrasscs in the Bay remain 
important (01' fish- but are shallow, sandy 
areas equally so? 

Another recent finding by Or Hugh 
Kirkman and his team , also of the Fisheries 
Division. is somewhat disturbing. Their 
work found that the meadow scagrass 
Posidonia australis, despite producing large 
quantities o( seed. doesn't colonise new 
areas very successfully. 

All scagrasscs nowcr under water, pro
ducing, like thei r relatives on land , pollen 
and seedling-containing fruits . What sec::ms 
to happen is th;lt young P. australis seed
lings (up to 2 years old) are washed away by 
vigorous water movements, associated with 
storms, before they have attained a good 
anchor on the bottom. They simply grow 
too slowly to get a good root bold before a 
violent storm occurs. Mature plants. how
ever, can generally withstand these 
trauma~. 

The species performs poorly in repairing 
damage in the middle of existing meadows 
as well as in colonising new areas. Like land 
grasses, the plants produce runners, or 
rh.izomes. but these grow exceedingly 
slowly. The scien tists have found that 
'holes' (up to 20 m across) in some of the 
Bay's seagrass meadows- created during 
the l960s by under-water explo~ions set off 

during the course of a seismic survey of the 
area - arc still present today. (Contrast 
this with what happens if you dig up a small 
circle of grass in a paddock - rhizomes and 
new shoots soon infiltrate and close up the 
gap.) 

Many tropical scagrasses are regularly 
dug up by dugongs and regenerate quickly 
and easily. But P. australis is the main sea
grass of temperate Australia, with a dis
tribution ranging from Shark Bay, W.A., to 
Port Stephens, N.S. W. Any substantial 
decline in its range is likely to have a major 
effect on the marine ecosystem, and hence 
0 11 commercial fisheries. Because of its poor 
regenerative capacity we clearly need to 
take great care to ensure that all our existing 
meadows of Posido11ia remain intact. 

Pollution'? 

Scientists from the team have carried out 
analyses of the water quality in the Bay. The 
area has a reputation for good 'clean ' seas , 
hut little scien tific sampling had been car
ried out - and natural cyclic variability 
occurring in so many parameters makes it 
imponant to sample over a long period of 
time. 

·water quality' is a difficult ll:ting to 
define. but its assessment must include 
measurements of salinity and also the con
centrations of nitrogen and phosphorus 
(imponant nutrients for phytoplankton). 
suspended solids, and chlorophyll. Mea
surements of chlorophyll give an idea of the 
degree of growth of photosynthetic 
organisms (plants and algae) . Th.: turbidity 
of the water affects the penetration oflight. 

'Good' water quality implies that the val
ues for all of the above do not encourage 
excessive growth or death of any one group 
of o rganisms, and hence unbalance the 
whole ecosystem. Water with insufficient 
nutrients , for example , can support few 
living things; on the other hand, over
abundance or nutrients creates problems or 
cutrophication, or the excessive growth of 
algae fom1ing a scum that cuts down light 
penetrat ion and diffusion of oxygen. Wide
spread death of fish can result. Also. high 
level~ of nitrogen and phosphorus cause 
algae on the leaves of scagrasses to prolifer
ate, slowing the grass growth by shading out 
th.: light. This causes most of the seagrass 
death that occurs around Australia. 

Another factor in water quality is the 
emptying of creeks into tbe Bay. They can 
carry sil t that. if excessive, will accumulate 
and change a sandy bottom to a muddy one. 
This, in turn , changes the species that 
inhabit the area. (For example, filter-feed
ing animals cannot survive large quantities 
of silt and clay panicles in their feeding 



Jcrvis Buy mcu_.,urcs uboul LS km 
north-!ioulh and aboul 10 km easr- wesl. 

apparatus.) At the moment. scientisls don't 
know "'het her Slhauon is excessive here, 
but the) cllc I he potential for it to occur 1f 
uncontrolled land-clearing for further 
development take~ place in areas that feed 
the creeks. 

Poor water quality can also be the result 
of external pollutantS and. accordingly. the 
team measured levels o f manufactu red 
toxins such us organochlorinc pesticides, 
polych lorina tcd biphcnyls (PCB~). and 
tributyl tin - a pollu tan t from boats' 
antifou ling paint~ that research in Sydney 
waterway'> cxanuned recently (sec £cos 

62). 

E ncouraging result~ 

The analyses showed that, in general, the 
water quahty 111 the Bay is good. Nutncnt 
levels were comparatively low. as they 
should be in temperate ocean water. Evi
dently, the prevai ling high-nutrient run-off 
from the land (genera lly derived from sew
age o r furming) that enters the Bay does not 
sigmficantly alter it~ nutrient status. 

The figure for ,u.pended solids wa• 
rather lugh, but probably because of the 
heavy r:unfall close to the ~ampling times
which only underscores the need to keep 
measuring to ach1cvc the most meaningful 
resu lts. 

Tests throughout the Bay failed to detect 
any organochlorines or PCBs; however, 
tributyl tin was found in several loca tions, 
indica ting loca lised contamination. The 
1mplic<ttions of this arc not yet clear and th<.: 
scientists hope to carry o ut further work on 
it. They arc currently sampling fish for the 
presence of the organic toxins. which can 
accumulate in living things - especially 
those high up the food chain - even 1f 
present only in very low concentrations m 

the wat~r. 
Unexpected ly, during the winter tbe con

ccnt r<ltion of nitrn tcs and nitrites in the 
water increased drama tically th roughout 
the Bay. (Fortun:ucly. although present in 
quitc high concentrations. these nutrients 
w..:n.: not in su ffi cient abundance for long 
enough to cause e utrophica tion and its 
allcndant problems.) Possible expl;mat ions 
included the urnval atthattimeof a pulse of 
nitrogcn-nch water from lhe open ocean, 
which washed right through the Bay. Such 
water ha• it~ ~ou rce on the continental 
slope , at depth' greater than 200 m. 

l11is event seems very similar to the 
phenomenon of upwelling , best-known 
from the western coast or South Ame rit:<t, 
where nutrient-rich wmcrs from deep in the 

The Bay 

Pacific hit the continent and rise , g1v111g the 
area a very rich fishery. Upwelling is ro re 
around the eastern coast o f Australia. and it 
I1<1S often been presumed that it j u~t doesn't 
happen. If the Jcrvis Bay incident recu r~ in 
subsequent winters. we may have to revise 
~OIIIC textbOok>. 

All this has significance for our commer
cml fi,hcrie, . h could be that similar events 
occur ebewhcre around the counll)'. Know
ledge of them would aid greatly in fisheries 
management . 

Novel techniques 

Finding out what creatures (and how many) 
inhabit the nat and mai nly sandy boltom of 
such a lnrge bay is no easy task. Diver& 
sea rch ing and recording can only cover tiny 
:trens and do so very slowly and at consider
able inconvenience. So the scientists arc 
using a remote-controlled camera that 
rapidly cro~sc~ the depths. filmmg a' 11 
goes . Mounted on a slcd. it is towed from 
the ~urfacc at a constanrspeed and for mea· 
surcd distances . Biologists can then peruse 
the film at thc1r leisure , recording and 
counting whntever the camera saw, and 
slowing down and speeding up at wi ll. l11nt 
al low~ them 10 ga ther <In enormous umount 
of in formntion , and Or Charl<:s Jacoby. 

responsible for this pan of the program. 
now has n great dea l to annly~e 

~arly in the study. the camera reve:tlcd 
the sudden appearance of large numbers of 
Port Jackson sharks in the Bay during the 
wi nter in preparation fo r their mating there 
in ea rly spring. In the summer. when most 
recreational divers are ;Lround. the ~hurk• 
arc not to be seen. Why they mate in the 
Ba} and what the cue i~ that dri'e' them 
there. nobody knows for >urc 

I lowcver. the underwater video was 
mntnly designed to let us know more about 
bollom-dwellers that don't move around 
much, including polychaetc worn1s that 
build tubes to live in. mussels. starfish. sea 
squirt> , and sea pens. Already, lhe resu lts 
from the camera have enabled taxonomists 
to identify a new species o f scu pen. 

All such data-gathering IS part of the pro 
cess of building up a picture of the Bay's 
environment to provide us with a g()()d 
inventory of what it contains. We ta ~e for 
granted m most of our land cnvtronmcnts 
that at least we know what's growmg there, 
giving us a baseline from which environ
menta l asse~rnents can proceed. For Jerv1s 
n ay, we sti ll haven'ttouchcc1 th;lt fir>t ha•.:. 
but now we're gelling closer. 

Roger fJeckmann 
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