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acts through pup mortality as a function of bull densities, the 
reasons for the overa Ll decrease in elephant seal numbers at 
Kergue len , Marion Island (Condy 1977) and Possession Island 
(Barrat & Mougin . 1978) remain speculative (Van Aarde 
1980a, Pascal1982, Skinner & Van Aarde in press). At both 
Kerguelen (Van Aarde l980a, this study) and Marion Island 
(Skinner & Van Aarde in press) the selective removal of bulls 
during their aquatic phase is, however, implicated. The 
decreasing trend in the cow component and the decline in the 
annual pup crop at Marion Island is ascribed to a possible 
malfunction of a mechanism ensuring pregnancy due to scar
city of bulls (Skinner & Van Aarde in press. ). 
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Results of a combined hydroacoustic and midwater trawling 
survey of the Gough Island region 

A combined hwlruacoustic and midwatertrawling survey of the 
Cough Island region was complered in October - November 
1980. The area was c/wraclerised by low ::ooplankton ab/Ill
dance and biomass (0.001 - 2. 90 mg dry weigl11/11r1

), probahly 
as a result of loll' primary production. The majority of fauna! 
1ypes eo/leered were ofsub-Antarcric origin but differed signifi
calllly from species collected in the Prince Edward Island 
region. The most common species were Parathemisto gaudi
chaudii , Dimophyes arctica, Eukronia hamata and an uniden
tified euphausiid larva. A possible relationship between 
increased zooplankton abundance and an island-eddy effecr 
was indicared. 

n Gekomhineerde hidro-akoesriese en midwaterrreil onder
soek ran die Gouglt-eilandgebied is geduremle Okrober -
No1·ember 1980 roltooi. Die gebied ll'llS gekemnerk deur 'n lae 
I'Oorkoms I'll// soopfankwnen biomassa (0,001- 2, 90 mg droe 
gell'ig/nr'), 11·aarskynlik as gl'l'olx ran fae primere produksie. 
Die tl/eerdaheid rersamefde diersuorre was van sub
Antarktiese oorsprong, maar het berekenis1•of verskif 1·an 
spesies l'frSwllef in die Prins Edll'ard-eifandgebied. Die mees 
algemene spesies H'as Parathemisto gaudichaudii, Dimophyes 
arctica. Euk ronia hamata en 'n ongeidemifiseerde euplwusiid 
lmwe. 'n Moomfike 1·erwantskap tussen 'n toename in 
sobpfankton l'Oorkoms en 'n malingseffek by die eiland ll'ord 
aangeroon. 

Introduction 

The primary objective of the present survey was to assess 
micron~kton distribution and abundance in the vicinity of 
Gough Island (~(J<>20'S. 09°5~'W). The survey formed part of 
an integrated programme investigating the relationship of 
plankton to the diets of sea birds and seals at selected localities 
in the Southern Ocean (Anon. 1979; Miller 1982). 

Materials and Methods 

The survey took place during the annual Gough Island Relief 
Voyage of M. V. SA Agullws. In general. methods of data 
collection and ana lyses were the same as those employed 
during a similar survey of the Prince Etlward Island region 
(Miller I 982). Acoustic data were transposed to give a mean 
volume backscattcring strength for one nautical mile. indi
cating the quantity of sound energy reflected by organisms 
present in the water column. The mean volume backscatte ring 
strength was also used in its raw form of echo-integrator 
deflection (mm) per half-hourly interval to pinpoint a reas of 
increased acoustic reflectivity (Miller 1982). Unlike the Prince 
Edward survey, three sampling devices we re used. In addition 
to the 8 m2

• rectangular midwate r trawl (RMT-8). a smaller 
2 111

2 trawl (RMT-2) fitted with 3 mm mesh was used for 
acoustic target identification ( Robertson er al. 1981) . Both 
nets were shot into areas of light acoustic scatter and fished 

D.G.M. Miller 
Sea Fisheries Research Institute 

Cape Town 

obliquely (Miller 1982). A total of nine RMT-2 and eight 
RMT-8 hauls were deployed. In addition 16 surface, neuston 
net tows were positioned around the island (Fig. I). 

Net catches were sorted and numbers of individu~l species 
counted. Catch displacement volumes were measured and 
wherever possible volumes of more dominant species also 
assessed . Catch counts and displaced volumes were standard
ised to a towed distance of one nautical mile to facilitate 
comparison between catch data and acoustics. Three catch 
s ub-samples (one from each net) were oven-dried and ashed to 
yield ash-free dry weights per m/ displaced volume. A mean of 
11,70 mg!mf was obtained and used to estimate biomass in mg 
dry weight/mJ of water filtered. Crude biomass values were 
calculated per haul and a mean value for the entire survey area 
obtained. 

The survey area was divided into 16 separate sectors circling 
Gough Island (Fig. 1). Eight sectors were surveyed by day and 
eight by night. Each sector occupied ea. 240 sq. nautical miles. 
Acoustic survey speed was 10 knots which was reduced to 
2 knots when hauling nets. 

A number of hydrological stations were occupied on each 
survey leg. These results are reported e lsewhere (Miller & 
Tromp 1982). 

Results 

Approximately 4 000 sq. nautical miles were surveyed acousti
cally and 2 400 miles steamed. Acoustic reflectivity along the 
survey path was low. A mean volume backscattering strength 
of -93.73 dB for one nautical mile was recorded and a 
maximum value of -74,25 dB obtained. 

Mean biomass and biomasslhaul ranges (0,25; 0,001 -2,90 
mg dry weight/m3) were also low, further indicating low 
plankton abundance in the area. 

Numerical abundance of individual species collected was 
grouped for each net in the absence of any significant differ
ences betwee n day and night catches (P<O.Ol) (Table l). 
Wherever possible, total displacement volumes of individual 
species were calculated and are also presented (Table 1 ). 
Comparisons of numerical abundance with displaced volumes 
showed no clear relationship for species where both sets of 
measurements were available (Table I). Obviously. this would 
reflect size variations of species sampled. Although displaced 
volume is directly indicative of biomass. it was considered that 
numerical abundance of particular species would be far more 
beneficial to scavenging predators than high biomass alone. 
For this reason no further attempt was made to utilise displace
ment volumes in assessment of relative specific abundance. 
Comparison of numbers and of catch percentage composition 
of individual species collected by each net indicated marked 
dissimilarities between nets for the ten most dominant species 
caught (Table 2). For example, of the three most abundant 
spec ies collected by the RMT-8 (Calanus simillimus, 
Dimophyes arcrica and Euphausia longirostris), only one 
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Table 1 

Numbers of individual sp l.'cies collected by RMT-8, RMT-2 a nd ncuston net . Number of individuals captured in each haul \\aS sta ndardised 
to oue nautkn l mile toll'ed distance and s ummed for all hauls with each net. W herever J>ossible, displacement ' 'olunws (m/l of dominant 

organisms are included in brnckcts . 

Species 

COELENTERATA 
Calycopsis borchgrel•inki Bro wne 
Be rue ~r . 

Siplwnoplwra ~p. 

Pyrosteplws l'tmhoffeni Moscr 
Pyrosoma ~r . 
Dimupyes arctica C'hun 
Obelia gemcultua Linn. 
Obefia ~r . · 
Paraphylla hyacimhina Stiasny 
Vellda sp. 

CIIORDATA 
Salpa f usijimnis Chamisco 
Salpa tlw mpsoni Foxton 
Salpa ~p . 

CHAETOGNATHA 
Eukronia hamata Mobius 
Sagiua ga:ellae Rittcr-Zahony 
Sagiua planktonis Stcinhuis 

MOLLUSCA 
Cavolinatridenwta Van dcr Spoel 
Clio pyramidaw sulcuta Van dcr Spoel 
Clione amarctica Smith 
Cleodom sulcata Pfcffer 
Lamellibranchitt (L) sp. 
Onycopthewhidae (L) sp. 
Brachiotheuthidae (L ) sp . 
Tewhowenia (L) sp . 
Cephalopoda (L ) sp. 

ANNEUDA 
Harmothoi! brevipalpa Bergstrom 
Nereis callaoana Grubc 
Nereis sp. 
Serpula vermicularis Linn. 
Genetyllis polyphylltt Ehlers 

CRUSTACEA 
Euplwusia si mitis var armaw Hansen 
Euphausia longirostris Hansen 
Euphausia lucens Hansen 
£ 1phausia vallemini Stebbing 
N. mmoscelis atlamica Ruud 
£1 plwusia ( L) sp. 
Culanus simi/limus Giesb 
Calamts propinquus Brady 
Cyllopus magellanicus Hurley 
RhinocalamiS gigas Brady 
ParathemiSIO gaudichaudii Guerin 
Phoronima sedentaria Forsk 
Pleuromamma robusta Dahl 
ldotea mewllica Bosch 
Jasus tristani (L) Holthuis 

PISCES 
l...eptocephaliiS sp. 
Nemichthyidae sp. (? scolopaceus) 
£/ectrona subaspera Giinther 
£/ectrona paucirastra Bolin 
Trachipterus trachipterus Gmelin 
Acantholatris monodactylus Carrnichael 
Bovichthys diacantlws Carmichael 
Thy rsites {//till (L) Carmichael 
Notopogon sp. (? lilliei ) 
Decapterus lorrgimmws Norman 
Palimtrichthys amarctiCtiS (L) Carmichael 

RMT-8 

2 
2 
3 

298( 13.-J) 

71 
41 

6 (4 .1) 

47 
-1 
7 

103 (1 ,7) 
I 

-

2 
I 

Fragments 
12 
2 

57 
176 (8,2) 

7 
I 

-
33 

995 (2,8) 
2 
3 

28 
24 

3 

2 (2.1 ) 
1 

5 (4.8) 
2 (2.4) 

RMT-2 

5 

:!8-1 ( 11.9) 

21 
11 

8 (SA) 

121 (-1 .8) 
S:! 
8 

15(2.2) 
31 

2 
I 
3 
1 

3 
Fragments 

4 

68 
74 

523 (5.5) 
-

I 
125 

10 

8 
20 

547 (8.2) 
3 

3 (3.9) 

-
-
I 

3 (5.6) 
l (2.3) 
I (1,9) 

I (2. 1) 

Ncuston Net 

In 
9 
3 .., 

-1 

() 

39 

3 

10 
2 

2 
3 
2 
s 

5 
I 
2 

366 
1·10 

2 
36 

161 
196 (4.7) 

2 

11 (7.6) 
33 (24,6) 

12 

13 (9 ..1) 

-
S . Afr. J . Antarct. Res., Vol. 12, 1982 19 

s / ' A" I HAUlS 

45' 

.so' 

55' 

3 

5' 

10' 

15' 

20' 

25' 

30' 

35' 

40'' 

45'' 

50'' 

ss'' 

14 

N 

\ 

.____. 
5nm 

45' 40' 35' :~>' 25' 2d 15' 10' 5' 

Fig. I. The sur\'cy crui~e track and positions of various net hauls. 
Also illustrated arc contour values for echo-integrator deflection 
in mm. 

(D. arctica) also dominated the RMT-2 catch. However , 
further consideration of individual catch counts indicated that 
total catch values of many dominant species were the result of 
single large samples suggesting patchy distribution. Calanus 
simillimus was the dominant RMT-8 catch organism. but out 
of a total of995 individuals collected, 942 were encountered in 
a single haul (Fig. I. Haul .t). Similarly. 484/523 Euplrausia 
lucens resulted from one RMT-2 haul (Fig. I. Haul1 7) . There
fore to categorise specific abundance in the area and to elimi
nate the bias of single large samples, samples were equally 
weighted using a fauna! frequency analysis. The quantitative 
importance of a particular species was determined by ranking 
it from l to 10 within each sample and for each net (Fager 1957, 
Miller 1982). Multiplying rankings by the total number of 
hauls gave a biological index value for the ten most common 
species collected with each net (Table 3). The index value was 
taken to reflect faunal frequency and abundance. Using Ibis 

ss' .so· 45' 40' 35' 30' 25' 

• = Neuston 

o • RMT·2 
• = RMT· B 

10 

E=~-=~ 10- 14 

[[]]] 15 - 19 

- >19 

1111111 Ill Ill 

20' 15' 10' 5' W 

method. catch species composition was shown to differ 
markedly from numerical abundance estimates already 
presented (T able 2). Four out of the ten dominant species 
collected by each net were now common to all three samplers 
- Dimophyes arctica, Parathemisto gaudichaudii, Euphausia 
sp. and Cavolina tridentata. ln additio n, Eukronia hamata and 
Sa/pa fusifor.mis were common to both RMT-8 and RMT-2. 
Some variation of catch composition was to be expected as a 
result of differences in sampling capacity and depth of the 
various samplers used . ft is interesting to note , therefore, that 
three of the four most common species (D. arctica, P. 
gaudichaudii and Euplwusia sp.) not only occurred most often 
but also dominated single catches more frequently than any 
o ther species irrespective of the net being used . With 
E. hamata these are probably the most abundant species to be 
fou nd in the Gough Island region. 

It was possible to calculate mean volume backscattering 
values for two RMT -8 and one RMT-2 haul (Fig. 1, Hauls Nos. 
4. 7.17). Values were - 78,14, -78,89 and -76,67 dB respec
tively. For each value a single dominant species was repre
sented in the catch - Ca/am1s simillimus, Dimophyes arctica 
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(D. arctica) also dominated the RMT-2 catch. However , 
further consideration of individual catch counts indicated that 
total catch values of many dominant species were the result of 
single large samples suggesting patchy distribution. Calanus 
simillimus was the dominant RMT-8 catch organism. but out 
of a total of995 individuals collected, 942 were encountered in 
a single haul (Fig. I. Haul .t). Similarly. 484/523 Euplrausia 
lucens resulted from one RMT-2 haul (Fig. I. Haul1 7) . There
fore to categorise specific abundance in the area and to elimi
nate the bias of single large samples, samples were equally 
weighted using a fauna! frequency analysis. The quantitative 
importance of a particular species was determined by ranking 
it from l to 10 within each sample and for each net (Fager 1957, 
Miller 1982). Multiplying rankings by the total number of 
hauls gave a biological index value for the ten most common 
species collected with each net (Table 3). The index value was 
taken to reflect faunal frequency and abundance. Using Ibis 
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method. catch species composition was shown to differ 
markedly from numerical abundance estimates already 
presented (T able 2). Four out of the ten dominant species 
collected by each net were now common to all three samplers 
- Dimophyes arctica, Parathemisto gaudichaudii, Euphausia 
sp. and Cavolina tridentata. ln additio n, Eukronia hamata and 
Sa/pa fusifor.mis were common to both RMT-8 and RMT-2. 
Some variation of catch composition was to be expected as a 
result of differences in sampling capacity and depth of the 
various samplers used . ft is interesting to note , therefore, that 
three of the four most common species (D. arctica, P. 
gaudichaudii and Euplwusia sp.) not only occurred most often 
but also dominated single catches more frequently than any 
o ther species irrespective of the net being used . With 
E. hamata these are probably the most abundant species to be 
fou nd in the Gough Island region. 

It was possible to calculate mean volume backscattering 
values for two RMT -8 and one RMT-2 haul (Fig. 1, Hauls Nos. 
4. 7.17). Values were - 78,14, -78,89 and -76,67 dB respec
tively. For each value a single dominant species was repre
sented in the catch - Ca/am1s simillimus, Dimophyes arctica 
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Fauna! fr·equenc~ el'a luarion of calt'hes b )' RMT-8, RI\'IT-2 and neuslon ne I. The number of posilhe hauls for a J>arlit-ular specit's wilh each nt'l 
is sho11 n in column 3. Columns ~- 1 31isl l he rank valut>s wilhin single hauls and I he frequenr} of occurrence ofspedcs in all hauls. These values 
art' rnulliplied logclher lo give I he bioi. index (column 14). Column 15 shows the dominance ranking for each species in all hauls with each nel. 

Ncr 

RMT-R 

Specie; 
Frctjuency 

(/No. haub) 

DiiiiVflhycs arnica 519 
f:uplumsia l<>IIKimsrrir 519 
£ukm11ia hamma 619 

Dominance frequency 

'1' 1-- 3 I •-

Cm·olinalride11ww 519 2 
3 ·-

Calamts .\imillimu~ 319 2 - - I 
Salpa jitsi{'vrmi.1 -119 - - I J 
f>amt!temisto garuliclullldii J/9 - - I -
Euplwusia sp. (L) 2/9 I - - -
Serpula ,·ermicularis 3!9 - - - -

Bioi. 
index 

Sagirm planklollis 7.19 -1 -1- I 
------~G-'t_''-"'-=l.'~·f_lispo~vpln·/la 219 - t!_- I 

Eupluwsia sp. ( L) 6/8 RMT-2 

-15 
39 
36 
3o 
17 
21 
16 
14 
B 
u 
13 

-15 
-13 Parmllf!llliSto gaudic!taudii 5/S l l 2 I -,- 1- J -~ - r -r 

Eukronia!ramma SIR 1 2 -1- I J 
1 

- - - -

Euplwusia similis var annma 3/S - 2 1 -~- - - - - -
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and Euphausia lucens/ Parathernisto gaudichaudii respec
tively. However, it was no t possible to typify specific echo 
propert ies from the echogram data available . In the absence of 
suitable crite ria fo r estimating acoustic target strength of these 
particular scatte re r species, further quantification of specific 
abundance was no t possible from the acoustic data . Never
the less it was possible to highlight an area of imcreas..._d 
scatte rer incidence south-east of tbe island (Fig. I) . Examina
tion of the relevant echogram revealed the presence of a re la-

tively dense scatterer conformation (mean backscattering 
volume of -74,25 dB) which was evenly d istributed over a 
depth range IS--55 m. A second high scatterer concentration 
(-75 ,63 dB) was also appa rent some fi ve miles furthe r south on 
the same survey leg (Fig. I). Unfortuna tely, the absence of 
suitable net catches from these two a reas precludes specula
tion regarding scatterer identity. 

Both neuston net and RMT-8 catches were compared 
directly with catches from the Prince Edward Island group 
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(Milkr I ()K!). The similarity of catches taken by these two 
tit~\ ic~:s was ass~ss~:d. using a met hod whereby the number of 
species cnllc.?ckd in each area and the number of species 
common to both areas were computed to gi\'c n similarity 
cod'lici~nt (Jm:card I Y02. Mauchlin~ 1972). This coefficient is 
dctlncd a-;: 

c 
CS= a+ b - c 

\\here: 
CS =coefficient of similarity: 
11 and b = number of species in the respective an:as: 
c = number of spedcs common to the two areas. 

Very low coefficients of similarit} were obtained - 0.12 for 
the ncuston ncl, 0Jl2 for the RMT-8 - when the Prince 
Edwan.l and Gough island catches were compared. Despite 
the presence of one or two common species (Parmhemisto 
gaudichaudii and Sagiua gazellae in particular), comparison of 
species lists from both areas showed little similarity between 
the Prince Edward (Miller 1982) and Gough island plankton 
communities. 

Discussion 

As was the case at the Prince Edward islands (Miller 1982), 
acoustic reflectivity in the Gough Island region was low. This 
would indicate an associated low plankton abundance. 
However, unlike the Prince Edward region, it is not possible to 
attribute low plankton abundance at Gough to seasonal varia
tion (Miller 1982) . The present survey was undertaken during 
the early summer months as opposed to mid-winter at Prince 
Edward. A relatively high plankton abundance would there
fore be expected (Foxton 1956, 1962), particularly if, as 
suggested by Mackintosh (1934), a number of sub-Antarctic 
plankton species were concentrated in the northern 
extremities of their distributional ranges at the time. Concur
rent hydrological observations indicate both low nutrient salt 
11nd ch lorophyll-a levels during the present survey (Miller & 
Tromp 1982). It is obvious that these would both result in 
reduced productivity and hence low zooplankton abundance. 

Further attempts to assess fauna! abundance using the 
acoustic results were largely unsuccessful , for a variety of 
reasons. The most obvious of these was an inabil ity to typify 
echoes of particular species along with a general lack of 
acoustic targets encountered. Quantitative acoustic sampling 
is dependent on both the ability to identify acoustic targets 
successfully (Cushing 1968) 11nd the swarming of individual 
species into homogeneous concentrations (Beamish 1971). ln 
areas of low fauna I abundance, therefore, the acoustic method 
can only be regarded as an instrument for scatterer detection 
and certainly not as a quantitative assessment of species 
present in the water column (Cushing 1968). As a result. the 
current series of surveys has tended to rely on net assessments 
for estimates of fauna! abundance. Due to the many limita
tions of fishing method. sampling intensity and factors such as 
plankton patchiness, it is unreasonable to assume that results 
obtained represent anything more than a relative assessment 
of plankton abundance (McGowan 1974. A ngel 1977) in the 
two areas studied to date. Despite such obvious shortcomings. 
the cur ren t survey was able to highlight two areas of increased 
plankton abundance acoustically. These were found to coin
cide with an a rea of suspected eddy fo rma tion where localised 
increases in nut rient salt availability and primary productivi ty 
were indicated (Mille r & T romp I982) . In turn , these could 
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account for an associated localised increase in 
scatterer abundance. 

Characteristically. most fauna! types collected during the 
survey were of sub-Antarctic origin (Mackintosh 1935. Fox ton 
1962}. Of particular interest was the presence of a single 
female specimen of the euphausiid Nemaroscelis atlanrica 
Ruud in the RMT-2 catch. The animal was found to be in berry 
and this is the first record of the species· occurrence so far 
south in the central Atlantic (Mauchline & Fisher 1969). Two 
species endemic to the Gough Island region were also found
Jasu,~ tristani and Acamlrolatris monodaCEy!u~ (Penrith 1967. 
Heydorn I969). 

Most of the dominant species found arc ubiquitously distri
buted throughout the sub-Antarctic, in particular P. gaudi
chaudii, E. hamara. D. arc1ica and E. longiroslris (Mackintosh 
193-L Foxron 1962). Nevertheless, the marked lack of simi
larity observed between species collected during the present 
survey and those collected at the Prince Edward islands would 
suggest a longitudinal diversity in plankton composition 
between the two areas. However, this would contradict the 
already well-established continuous circumpolar distribution 
of most sub-Antarctic plankton species (Baker 1954. Foxton 
IY62). Thcreforc it must be concluded that the above differ
~nccs arc almost certainly due to hydrological variation rather 
than longitudinal differences (Sivertsen 19-45). The hydrology 
of the Gough Island rC!,>ion has been shown to be heavily 
influenced by changes in position of the sub-tropical conver
gence (Deacon 1937. Sverdrup er al. 19-12). As a result it tends 
to exhibit water temperature and salinity values somewhat 
higher than the Prince Edward Island region, which. lying 
further south. is inlluenced more by rh<: Antarctic conver
gence (Pen rith 1967. Grindlcy & Lane 1979). Differences in 
fauna! composition arc to be expected as a result (Sivcrtsen 
IY.f:'i, Knox 1960. Holthuis & Sivcrtscn 1967). 

In fact. hydrological data collected during the present 
survey did indicate considerable mixing of surface water in the 
a rea as well as suggesting a possible influx of subtropical water 
(Miller & Tramp 1982). Unfortunately, a lack of similar infor
mation from the Prince Edward Island region prevents 
comprehensive comparisons of hydrological variation 
between the two areas. A hydrological study of the Prince 
Edward islands must therefore have high priority in future 
research efforts. 

The Gough Island marine fauna is considered both rich and 
productive (Womerslcy 1954, Holdgate I 958, Knox 1960, 
Penrith 1967. Heydorn 1969). Large colonies of land-based 
predators on the island appear dependent on this richness 
(Anon 1979). However, the low plankton abundance encoun
tered during the present survey suggests equally low produc
tivity. This anomaly between observed and proposed condi
tions requires explanation. In the absence of further informa
tion. it must be concluded that either the inshore zone is rather 
more productive than hitherto realised or that productivity 
offshore varies greatly (Miller & Tramp I 982). The latter 
seems unlikely , as other surveys have found equally low levels 
of production in the seas around Gough (Deacon 1937, Cl owes 
lY38, Henry 1975). T herefore it is st rongly recommended that 
future surveys be expanded to include studies of areas close 
inshore. Only in this way wi ll it be possib le to assess the role 
that zone plays in the overall t rophic dynamics of the region. 
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and Euphausia lucens/ Parathernisto gaudichaudii respec
tively. However, it was no t possible to typify specific echo 
propert ies from the echogram data available . In the absence of 
suitable crite ria fo r estimating acoustic target strength of these 
particular scatte re r species, further quantification of specific 
abundance was no t possible from the acoustic data . Never
the less it was possible to highlight an area of imcreas..._d 
scatte rer incidence south-east of tbe island (Fig. I) . Examina
tion of the relevant echogram revealed the presence of a re la-

tively dense scatterer conformation (mean backscattering 
volume of -74,25 dB) which was evenly d istributed over a 
depth range IS--55 m. A second high scatterer concentration 
(-75 ,63 dB) was also appa rent some fi ve miles furthe r south on 
the same survey leg (Fig. I). Unfortuna tely, the absence of 
suitable net catches from these two a reas precludes specula
tion regarding scatterer identity. 

Both ne uston net and RMT-8 catches were compared 
directly with catches from the Prince Edward Island group 

S. Afr. J. Antarct. Res., Vol. 12, 1982 

(Milkr I ()K!). The similarity of catches taken by these two 
tit~\ ic~:s was ass~ss~:d. using a met hod whereby the number of 
species cnllc.?ckd in each area and the number of species 
common to both areas were computed to gi\'c n similarity 
cod'lici~nt (Jm:card I Y02. Mauchlin~ 1972). This coefficient is 
dctlncd a-;: 

c 
CS= a+ b - c 

\\here: 
CS =coefficient of similarity: 
11 and b = number of species in the respective an:as: 
c = number of spedcs common to the two areas. 

Very low coefficients of similarit} were obtained - 0.12 for 
the ncuston ncl, 0Jl2 for the RMT-8 - when the Prince 
Edwan.l and Gough island catches were compared. Despite 
the presence of one or two common species (Parmhemisto 
gaudichaudii and Sagiua gazellae in particular), comparison of 
species lists from both areas showed little similarity between 
the Prince Edward (Miller 1982) and Gough island plankton 
communities. 

Discussion 

As was the case at the Prince Edward islands (Miller 1982), 
acoustic reflectivity in the Gough Island region was low. This 
would indicate an associated low plankton abundance. 
However, unlike the Prince Edward region, it is not possible to 
attribute low plankton abundance at Gough to seasonal varia
tion (Miller 1982) . The present survey was undertaken during 
the early summer months as opposed to mid-winter at Prince 
Edward. A relatively high plankton abundance would there
fore be expected (Foxton 1956, 1962), particularly if, as 
suggested by Mackintosh (1934), a number of sub-Antarctic 
plankton species were concentrated in the northern 
extremities of their distributional ranges at the time. Concur
rent hydrological observations indicate both low nutrient salt 
11nd ch lorophyll-a levels during the present survey (Miller & 
Tromp 1982). It is obvious that these would both result in 
reduced productivity and hence low zooplankton abundance. 

Further attempts to assess fauna! abundance using the 
acoustic results were largely unsuccessful , for a variety of 
reasons. The most obvious of these was an inabil ity to typify 
echoes of particular species along with a general lack of 
acoustic targets encountered. Quantitative acoustic sampling 
is dependent on both the ability to identify acoustic targets 
successfully (Cushing 1968) 11nd the swarming of individual 
species into homogeneous concentrations (Beamish 1971). ln 
areas of low fauna I abundance, therefore, the acoustic method 
can only be regarded as an instrument for scatterer detection 
and certainly not as a quantitative assessment of species 
present in the water column (Cushing 1968). As a result. the 
current series of surveys has tended to rely on net assessments 
for estimates of fauna! abundance. Due to the many limita
tions of fishing method. sampling intensity and factors such as 
plankton patchiness, it is unreasonable to assume that results 
obtained represent anything more than a relative assessment 
of plankton abundance (McGowan 1974. A ngel 1977) in the 
two areas studied to date. Despite such obvious shortcomings. 
the cur ren t survey was able to highlight two areas of increased 
plankton abundance acoustically. These were found to coin
cide with an a rea of suspected eddy fo rma tion where localised 
increases in nut rient salt availability and primary productivi ty 
were indicated (Mille r & T romp I982) . In turn , these could 
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account for an associated localised increase in 
scatterer abundance. 

Characteristically. most fauna! types collected during the 
survey were of sub-Antarctic origin (Mackintosh 1935. Fox ton 
1962}. Of particular interest was the presence of a single 
female specimen of the euphausiid Nemaroscelis atlanrica 
Ruud in the RMT-2 catch. The animal was found to be in berry 
and this is the first record of the species· occurrence so far 
south in the central Atlantic (Mauchline & Fisher 1969). Two 
species endemic to the Gough Island region were also found
Jasu,~ tristani and Acamlrolatris monodaCEy!u~ (Penrith 1967. 
Heydorn I969). 

Most of the dominant species found arc ubiquitously distri
buted throughout the sub-Antarctic, in particular P. gaudi
chaudii, E. hamara. D. arc1ica and E. longiroslris (Mackintosh 
193-L Foxron 1962). Nevertheless, the marked lack of simi
larity observed between species collected during the present 
survey and those collected at the Prince Edward islands would 
suggest a longitudinal diversity in plankton composition 
between the two areas. However, this would contradict the 
already well-established continuous circumpolar distribution 
of most sub-Antarctic plankton species (Baker 1954. Foxton 
IY62). Thcreforc it must be concluded that the above differ
~nccs arc almost certainly due to hydrological variation rather 
than longitudinal differences (Sivertsen 19-45). The hydrology 
of the Gough Island rC!,>ion has been shown to be heavily 
influenced by changes in position of the sub-tropical conver
gence (Deacon 1937. Sverdrup er al. 19-12). As a result it tends 
to exhibit water temperature and salinity values somewhat 
higher than the Prince Edward Island region, which. lying 
further south. is inlluenced more by rh<: Antarctic conver
gence (Pen rith 1967. Grindlcy & Lane 1979). Differences in 
fauna! composition arc to be expected as a result (Sivcrtsen 
IY.f:'i, Knox 1960. Holthuis & Sivcrtscn 1967). 

In fact. hydrological data collected during the present 
survey did indicate considerable mixing of surface water in the 
a rea as well as suggesting a possible influx of subtropical water 
(Miller & Tramp 1982). Unfortunately, a lack of similar infor
mation from the Prince Edward Island region prevents 
comprehensive comparisons of hydrological variation 
between the two areas. A hydrological study of the Prince 
Edward islands must therefore have high priority in future 
research efforts. 

The Gough Island marine fauna is considered both rich and 
productive (Womerslcy 1954, Holdgate I 958, Knox 1960, 
Penrith 1967. Heydorn 1969). Large colonies of land-based 
predators on the island appear dependent on this richness 
(Anon 1979). However, the low plankton abundance encoun
tered during the present survey suggests equally low produc
tivity. This anomaly between observed and proposed condi
tions requires explanation. In the absence of further informa
tion. it must be concluded that either the inshore zone is rather 
more productive than hitherto realised or that productivity 
offshore varies greatly (Miller & Tramp I 982). The latter 
seems unlikely , as other surveys have found equally low levels 
of production in the seas around Gough (Deacon 1937, Cl owes 
lY38, Henry 1975). T herefore it is st rongly recommended that 
future surveys be expanded to include studies of areas close 
inshore. Only in this way wi ll it be possib le to assess the role 
that zone plays in the overall t rophic dynamics of the region. 




