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ST. LUCIA BENTHOS SURVEY

PRELIMINARY REPORT TO NATAL PARKS BOARD

By Dr. Re.E. Boltt, Rhodes University.

Introduction

A survey was carried out on the benthos of the St. Lucia lakes
in January 1972, using a van Veen grab sampler. 45 stations were
sampled, the positions of which are shown in Fig. 1.

In all cases a large fraction was in the form of bivalve
shell fragments, although this is not shown in the figure.

Method

Samples of 0,0225 m? surface area were taken with a hand
operated van Veen grab. The samples were washed by decantation
through a fine plankton net sieve (Boltt 1969). The collected
residues were preserved in formalin in } 1b consul jars and
returned for analysis in the laboratory. The washed sanples
were first inspected in a flat container Ffor larger animals
which were hand picked out and identified. The shell fragments
were then digested in dilute (& 10%) Nitric acid for about 5
minutes, and the samples were then washed and scanned under a
scanning binocular miscroscope for removal of animal material.
In some samples with high debris loads, flotation with saturated
M9 SO4 was also used to aid sorting of the material.

The number and identification of animals was recorded, and
the animal material was then grouped into the rough categories
of Worms, Molluscs, Arthropods. Each portion was air dried at
60°C in previously tared aluminium pans., The samples were weighed
to the nearest 0,001 mg on a Cahn Microgram Electrobalance.

Results

Natal Parks Board carry out regular salinity tests on the

water at various stations on the lake. It was therefore decided that

only a few samples would be required to show the salinities at
the time of sampling for the Benthic Survey. The results are
given in Table 1.
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Table 1

Salinity samples from Lake St, Lucia = January 1972.

Region St. No. M.equ. Salinity
el

South Lake 11 872 55°/00

" " 17 1040 80?/00

North Lake 23 980 62°/00

" " 35 984 62°/00

False Bay 45 1208 80°/00

In common with the surveys of Day, Millard & Broekhuysen (1954) and
Millard & Broekhuysen (1970), the benthic faunal results show that the
lake region of St. Lucia may be divided into three major areas;

False Bay, North Lake, North of Fanies Island and South Lake (Table 2).

False Bay The most sterile area is False Bay where only
three samples contained any life. The numbers of Chironomid larvae
caught were so low as to be insignificant, and it is not wise to
multiply the results to give them in numbers or \veights/m2 since
this would undoubtedly introduce too optimistic a result, for which
there is little evidence. It is nevertheless surprising to find
these larvae living in such high salinities.

North Lake The most consistently abundant animals in the
northern regions above Fanies Island were the Ostracods. The
sporadic occurrence of the Glycerid Polychaete and the small
Gastropod. Assiminea bifasciata as high up in the system as Station
26 and Station 27 is very interesting, indicating a salinity
tolerance not before recorded for these species., Station 18 appears
to be a special case of overflow of animals more to be expected
in the south basin, and may reflect a less severely affected
salinity regime. It may be that these outliers could form a
basis from which repopulation of North lake might take place when
salinity regimes return to more normal value,

The total biomass from the samples in North lake show
consistently low figures, with a mean of 3.54 ¥ 6,54 mg/ 0. 0225 m2.
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The large standard deviation is a reflection of the uneven coverage of
the bottom with animal life, When the two samples with relatively
large weights are removed from the list, the mean drops to 1.27 5

1.11 mg/0,0225 m2. This may be a more realistic figure since samples
18 and 19 appear to group more naturally with South lake samples for
the reasons previously given., This gives an average weight of

0.056 gms/mz, which is a very low figure, :

South Lake, From the region just north of Fanies Island
to the south, the diversity of enimal life increases with a maximum of
10 different types in Stations 1 and 13, and ai average of 6 for all
South Bay Stations., The corresponding North Lake situation is one
station (St, 8) with 8, 2 with 4 (St. 19 and St. 32) and the rest
with either one or two, In the South Lake samples there is no
correlation with respect to diversity and the distance from the channel
at the southern end of South Lake,

The biomass distribution of the fauna is very uneven for no
very ebvious reasons, Stations with high total weights are often,
but by no means consistently on basically sandy rather than muddy
substrates but the correlation is very poor, Samples with mere than
10 mg/0,025m/2 (0,44 gm/mz) are shown in Table 3,
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Table 3
All samples with 2 total hiomass of more—than 10 mg/0,0225 m2 dricd
weight are shown, Only samplcs 18 and 19 are north lake stations,

For cxplanation scc text,

Station No., No., of 3p. Total Wcigh§ Principal Wt. of principal
mg/0,0225 m Sp. by weight species
6 7 155,140 Assiminca (1430) 133,573 *
g 42,823 Tellina (1) 38,838
8 6 12,036 Nassarius (1) 11,36
13 10 53,176 Assiminca (556) 45,066
14 7 63,028 P (1560) 53,566
15 g 14,093 " (201) 12,007
17 6 33, 194 9 (436) 24,462
18 8 18,171 Macoma (1) T 232
19 4 23,104 Chironomid=ae (146) 14,846

* Shell frce dried weight,

Samples with these high weights fall into two categories; those biased
by singlec large individuals ond those with substantial numbers of

Assiminca bifasciata and in one case (St, 19) a large number of

Chironomid larvne, Samples with single large individuals arc not
really reprcsentative, since the spatial distribution of the senimals

in the lake is probably such that the probability of their being included
in the sample is small, Boltt (1969) has alrcady pointed out the
inefficicney with which the van Veen grab samples animals of this order
of size, Thesc fortuitous catchcs however, do indicate that thesc
species are present in St Lucia and have probably survived thce high
salinitics in spite of a high mortality reported by Wallacc (1969).

The high numbers of Assiminca point to verious rich feeding arcas in
the lake, forming a substantial quantity of recadily available food for
fish, Certain spccies can utilize shcelled molluscs; for exomple
Gerres oyena have been shown by Allanson (unpublished) to utilizc
Modiolus capensis as a principle part of its dict in Lake Nhlange,
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The average biomass with the singic iargc specics removed

is 2048 ng/0.0225 m° or 0,925 gn/m? which is not very striking,
However, it is unwise to usc this figurc as 1t stands since the
sompling program was not complctc enough to indicnte thb extent of
arcas of high biomass (such as St. 17 with nearly 7 5mﬂ1 ) or wice
versa, All that can be indicated is that South lakc in gencral is

on the averege more productive than North leke from the open water
benthos point of view, ond that certain arcas arc rclatively very rich

in biomass.

Discussion

The seampling programme was undoubtedly thinly spread over such
a large area as the St Lucia lekes, However, the results arc
nevertheless significant, The lack of fauna in False Bay, and the
very restricted fauna of the Northern Basin north of Lanc Island were
to be expccted, The variety and dgsity of fauna in thc Southern Lake
regions, however, was highly surprising, indicoting a more salinity
resistant fauna than might have becen expected.

Consideration of thec ion spccics which change with incrcased
salinity may bc helpful, At about 70 /oo CQCO3 is precipitated from
the waoter (B.,J. Copeland 1967). This may form the first serious
barricr to a fauna alrcady adapted to fluctunting salinity conditions,
This may be the reason behind thc sbrupt change of diversity of tha
North basin,

Changes in benthic populations

Previous reports are difficult to use o3 guidelines as to what
may havce been found in the opcn water benthos of the St Lucia
system, Day, Millard and Brockhuyscn (1954) rcported the results
including “dredging’, It is not clear what dredge was used, bul
judging from thc comporative faunal list, smaller forms may have Leen
overlooked, It is unlikely that thc new Glycerid Polychacte was not
prcviously in the system., Thosc smell forms which appcar in thc list
(Day et Al 1954) and Milleard ond Brockhuyscr (1970) cen be collected
from morginal sampling as well as from more open water stations,
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From experience (Boltt 1969) it would appear that certain forms
which might have been expected from the South Lake samples are
missing. Sucn forms are Corophium triaenonyx, Cyathura carinata,
Modiolus capensis and isopods such as Cirolana luciae and

C. fluviatalis. This is not to say that these forms have

disappeared from the system; they probably do occur in marginal
arcas. However, one would expect them to have formed a substantial
part of benthos sampled by the method used.

The fluctuating salinity regimes of St. Lucia have been a
matter of concern since they were first investigated by Day,
Broekhuysen & Millard (1954) and more latterly Millard and
Broekhuysen (1970). Day et al (1954) indicated a correlation
between rainfall and salinity regime in the St. Lucia lakes.
Millard & Broekhuysen (1970) suggested that some sort of cycling
of high salinities and low salinities is to be expected in the
lakes, They also sugdgested that during dry spells with increased
salinities there was a severe effect on animal populations in the
lakes, Weeds die, migratory forms desert the areca and move further

down the system, non mobile forms would disappear. These suggestions

seem to have been borne out in some measure by the present survey.

It is, howecver, likely that certain forms may recover rapidly.
Certain benthic forms are now known to have a short reproductive
period and planktonic dispersal mechanisms. Thus Grandidierella
lignorum reaches maturity in two months at 20°c, This would
allow of rapid recolonization in lowered salinities. It remains

to be seen whether the fauna can in fact recover fairly rapidly
with the mechanisms available.




