






















































































































































































































































































and fiddler crab larvae and mosquito larvoe were also found (figure 2).
Between 7 April and 16 April, salinity rose from 68 ppt to 83 ppt. Copepods,
both harpactacoid and cyclopoid, appaared in great cbundance, although water
boatmen and clam shrimp were also cbundant. A few fiddler crab larvae but no
mosquito larvaoa warae found in April. East end pond salinity reached a high
point of 134 ppt in early May, but dropped after freshwater input from rain
(fig 1 and 2). In tha east end of the pond, water boatmen and clam shrimp
were no longer present, but copepods were wvery abundant <(harpactacoids
dominated over cyclopoids). Both harpactacoid and cyclopoid copepods were

carrying eggs. RAlso abundant in the plankton somple.were tiny, brown, shelled

animals that moved like rotifers oand were not identified. These organisas
were abundant in the west end of the pond through June. AIlthough the east end
was becoming increasingly saline, the wast end was still receiving sea water
input, and its salinity remained low (39 ppt). Plankton at this end included
tha some species as at the east end in addition to water boatmen and clam
shrimp. During June, pond salinity at the east end remained near 93 ppt.
Plankton species composition, acbundonce and distribution was similar to that
during Hay. Fiddler crab larvae were found in the fresher west end.

The pattern of species turnover with salinity increasa observed for both
plants and zooplankton in Guana's pond (figure 2) may be representative of
saasonal cycles in salt ponds throughout the BUI. In othar salt ponds
studled, many species present In low salinity ponds were not present In high
salinity ponds (figure 2), following a pattern similar to Guana's pond.
Salinity in most local salt ponds cycles with seasonal wet and dry weather
patterns, and should be paralleled by a cycle in spacies composition following
the successional pattern shown Iin figure 2. Clom shrimps, mosquito larvae,
fiddlar crab larvaa, filomentous green algaa, and Ruppia grass wara found whan
pond salinities were relatively low; water boatmen were abundant in a wide
range of salinities, but disappeared after salinity reached about 90 ppt or
more. In some ponds, copepods were abundant at intermediate salinities,
batwean about 60 and 130 ppt. Brina shrimp occurred only in more saline ponds,
with salinjties over 120 ppt. ‘At high salinities, over about 120 ppt, all
zooplanktonic species axcapt brine shrimp dlsq:upncrud

On the basls of food abundance alone, relatively fresher hypersaline ponds
should be preferred by flomingos. These ponds generally contain greater prey
species diversity and abundance, while in very saline ponds, species diversity
is low and zooplankton populations are very ephemeral. However, factors other
thon food abundance (such as remoteness) are also important to flamingos
colonies, and flamingos would probably not visit highly disturbed ponds no
matter what the plankton density.
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Tha discussion abova showad the importancea of water salinity to
zooplankton species composition and abundance. Although rainfall Is the most
immadiataly obvious factor affacting pond salinity, the amount of seowater
Input into a pond may be equally or more Important in determining long-tera
averaga salinity. Of tha ponds studied, those that waerea wall isolated from
the sea, thus receiving little sea water input either overlond or underground,

warae generally fresher thon those with more frequent sea water input.’

However, shen a pond receives so much sea water on a regulor basis that It is
nffocliwlg flushed, the salts in the pond water ore not given time to
concentrate through evaporation, and salinity remsains low. Ponds that are
wall isolated from sea water input, such as Lee Bay Pond, recaiva thair sater
from rain, and they dry up completely during the dry season. A certain amount
of salt, present in the pond bed, dissolvas into the fresh water os the pond
fills during rainy perlods. These salts originate from Infrequent occasions,
such as severe storas, when the sea washes Into the pond, ond they are
recycled during ‘the pond's seasonal filling and drying. In ponds that haove

- soma regulor access to sea water, but are not flushed, year—‘round salinity Is

general ly high. Hoderate Input of sea water only Increases salinity by adding
morae salts to the pond which are then concentrated through evaporation.
Salinity In these ponds decreases from rain ond probably also when heowy
storas flush the ponds with sea water. Most large ponds in the BUI, including
Belmont Ponds, Sprat Point Pond, and the ponds on fnegada, are of this sort.
Ponds such as Josiach's Bay Pond ond tha southern pond on Nacker Islond ora
intermediate between having nearly no sea water Iinput and moderate Input, and
thay probably cycle batween low and high salinity depending on amount of
rainfall.

Ponds that have personent direct interchange with the sea, such as -tha
northern pond on Necker Island, have low salinities. Sea water exchange with
pond water is so frequent in such ponds that any hypersaline concentration of

salts within the pond water is soon mixed with fresher sea water. Under these .
conditions, rainfail. has little effect on pond ‘salinity. Pornds that hava .

constont low volume sea water input into a locallzed area of the pond may not
be complataly flushed. Instead, low volume sea water input couses a salinity
gradient across the pond. FAreas near the sea water Input remain low In
salinity, while areas far from the input bacoma very saline. Biras Creek Pond
ond Guana's Pond, both of which have sea water pumped Into theam, ore exasples
of such a ponds. Pravious to Maorch, when the volume of sea water pusped in
was quite high (about 23 |iters/minute), Guana‘s pond was probably closer to a
cospletely flushed pond.

In mt aquatlc ecw;stm nutrlents are Illlted cnd thus play on
Important part in datermining blological productivity. Becousa hypersaline
porcds ara such harsh ernwironments, few organisms con |lve there, ond nutrients
ora often not afficiently used (Copaland, 1967). Incomplete usa of nutrients
ond organic compounds [n on ecosystem suggests that the Input of excess
rnutrients would not increase productivity. However, Ooodsin et al. (1984)
found that fertilizing hypersaline ponds would increase algal growth, thus
providing mora food for brina shrimp. Hypersaline ponds tested in this study
had nitrate ond phosphate concentrations up to three times (for nitrates) and
six timas (for phosphates) greater thon sea water (table 1). In an effort to
deteraine whather rain runoff from lond corrles nutrients Into ponds, an
awalysis of soil chaaistry and rain water was performed. No corralation was
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found between pond nutrient concentration ond nuirient levels in surrounding
soil (table 1). MNutrients in mud from the bottom of Guana‘s pond were
extremely high. Hatural soil containing moderate nitrate and high phosphate
concentrations was soaked in rain water for one hour (it was periodically
shaoken to encourage solution). FAfter the soil was filtered out, nutrient
levels in the soil-exposed rain water were zero. Hhen this experiment was
performed on Guana’s salt pond mud, however, nutrient levels in the rain water
became very high (greater than that of the salt pond‘'s water). HWater samples
taken from Ouana's pond after heaw rain on 22 May had very low nutrient
concentrations (table 1). These results indicate that most ponds do not
receive nutrients from rain runoff. Alternatively, nutrient levels in salt
ponds may rise through concentration of sea water. HAs sea water, which has
low nutrient levels, enters a pond and concentrates by evaporation, nutrient
levels within the pond should increase. By using salinity as a indication of
evaporation and concentration of sea water in salt ponds, the idea that pond
nutrient levels increase through the evaporation of sea water can be analysed.
fAs salinity increased im Guana's pond, nutrients increased, and, in the
various ponds studied, higher salinity ponds had higher nitrate and phosphate
concentrations (figure 3). This suggests that the concentration of sea water
through evaporation provides high nutrients in pond water. However, if the
source of pond nutrients is internal (i.e. from biological cycles), low
salinities may merely represent a dilution of pond water rather than an
indication of little concentration of sea water. This is especially
problematical for comparisons between ponds with different levels of sea water
input, but the pattern held within Guana's pond in which sea water input was
constant and regulated.
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FIGURE 3: Plot of pond nutrients (phosphates and nitrates) versus salinity, showing a linear
increase of both nutrients with increasing salinity.

Conservation of salt pond habitats:

Salt ponds in the BVl are, for the most part, highly productive and could
provide rich food sources for' flamingos. Some salt ponds are still well
preserved and undisturbed and should provide ideal flamingo habitat. |If these
ponds, in particular, are protected from any disturbance or development of the
surrounding land, a successful reintroduction of flamingos is likely. Hith
enough habitat, flamingos will reproduce, and in a number of years, BUI ponds
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could be graced with lorge flocks of these magnificent birds. The success of
the flamingo reintroduction project depends on tha number of healthy flamingos
that are brought (they are more likely to breed In large flocks), and the
ability of BUl ponds to support them. The ponds of FRnegada, being both
productive and very isolated, provide the most ideal flamingo habitat.
Howaver, any flamingo colony established there wouid most likaly need to faed
from ponds on surrounding islands even before their population gets large.
Thus, there is, primarily, a need to establish goverrment protection of
Anegada ponds, and, secondarily,.efforts should focus on protecting a number
of other still well-preserved ponds. Ponds such as Belmont Pond (Tortola) and
Sprat Point Pond (Beef Island), being well-preserved and isolated, may provide
important food rasourcas for flamingo populations and daserve protection.
Although other ponds, such as Josiah's Bay Pond are highly productive, many
are likely too disturbed to attract flamingos, but measures to exclude human
traffic and |ivestock from areas around these ponds could turn them Into
suitabla flamingo habitat. Most salt ponds in the BUI provide feeding and
breeding grounds for natlve ‘wading birds such as black-necked stilts, Bahama
pintail ducks, and thick-billed plovers. Thus, legal protection of salt ponds
would beneflt mony waterfow!, and, furthermore, it would assure the
presarvation of the unique salt pond ecosystem in the BUI.

GENERAL CONCLUSIONS:

1. Gradual increases in pond salinities are paralleled by a succession of
lass salinity-tolarant to more salinity-tolerant organisas. Species
composition in BUl salt ponds probably cycles with changes in salinity, which,
in turn, is effected by seasonal wet and dry periods.

2. Low salinity ponds support a greater diversity of zooplankton than do
extremely hypersaline ponds.

3. BVl salt ponds have relatively high nutrient concentrations, and the
sourca of thasa nutrients may ba extarnal. PRunoff from haouy rains does not
increase pond nutrients, but concentration of nutrients from sea water input
to ponds may result in high rnutrient levals characteristic of local salt
ponds.

4. For a particular pond, average yearly pond salinity may be determined
more by the amount of sea water input than by the amount of rainwater input
that a pond expariences.

5. The ponds on fAnegada, being both remote and biologically productive,
should provide the best flamingo habitat in the BUI. However, resident
flamingos would probably have to travel regulariy to neighboring islands to
feed.

6. Salt pends in the BU| could provide ideai habitat for the once-native
Caribbaan flamingos, but long tearm succeass of a flamingo raintroduction
project depends on legal protection of salt ponds.
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