






















































































































Because N. chacei was the predominant species recovered at Guana 
Island, a series of males (n = __ ) was sectioned to determine 
whether appendix masculina spination correlates positively with the 
presence or absence of active sperm in the testes. 

DAMAGED AND FRAGMENTED SPECIMENS 

Some specimens removed from the sieve were badly damaged; 
others were fragmented. Fragments were recovered either as heads 
(with carapace) or abdomens. We recorded these as individual 
shrimps for the following reason. If a sampling unit contained 
several heads 
whether the 

and abdomens of the· same species. we could not know 
fragments belonged together (and if so, which 

fragments) or matched parts of other individuals perhaps lost during 
sample collection. In any case, the numbers of detached heads and 
abdomens were occasionally unequal. True II is therefore unknown. 

Fragmented specimens yielded incomplete information. A 
detached head with carapace could be measured and the rostral 
teeth counted, but sex was indeterminate; a detached abdomen 
allowed the specimen to be sexed but not measured. Rostrums 
without tips yielded indeterminate rostral tooth counts and 
precluded carapace' measurement. When· both second pleopods were 
missing from a damaged or fragmented specimen and the shrimp 
was not ovigerous, sex could not be assessed from external 
characters. 

DATA ANALYSIS 

Data were analyzed first for ecological patterns. We assessed 
depth distributions by species, by numbers of species, and by 
numbers of shrimps. Possible size (as CL) and sex effects on depth 
distribution were analyzed for the two predominant species. We 
examined the data for species associations by depth, specIes 
diversity (number of species per gorgonian), species abundance 
(numbers of each species per gorgonian), and population intensity 
(total numbers of shrimps per gorgonian). "Population intensity" is 
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an estimate of a population expressed as the number of organisms 

per habitat unit (i.e., sampling unit), as distinguished from 

"population density," which is the number of organisms per area or 

volume of the sampling unit (Waters and Erman 1990). 

We then assessed biological attributes of the two predominant 

species based on morphologic and reproductive data. We tested for 

sex effects. on size and on numbers of RTO, measured the extent of 

sexual dichotomy, assessed the relationship between size and 

numbers of appendix masculina spines (or whether females were 

ovigerous), and estimated minimum size for possession of one 

appendix masculina spine or the presence of ova. Absent characters 

from damaged and fragmented specimens were treated statistically 

as missing data. Shrimps of indeterminate sex and size were omitted 

from data analyses involving these factors. 

Only the pressure gauge variables were distributed normally. 

Transformation did not relieve heteroscedasticity In the other 

variables, and they were assessed by nonparametric methods. 

RESULTS 

Over 6 d we collected 9 samples compnslng 51 gorgonians, 

recovering '1418 specimens (including fragments) of 9 ~pecies (Table 

1). Of the total number, 1364 (96%) were whole, undamaged 

shrimps yielding complete data. Neopolltollides chacei and Hippolyte 

nicholsoni were present in the greatest numbers. Species diversity 

(number of species per gorgon ian) ranged from 1 to 5 (X = 2.4). 

Species abundance results are summarized In Table 2. A 

distribution fit of the population (total numbers of shrimps per 

gorgonian) was binomial: range = 0-156 with 17 categories (n = 51), 

p = 0.1778. Population intensity results computed casewise in the 

same analysis: X = 0.54 (±0.64 SO), median = 0.31, mode = 0.31; X 

(mean sum) = 27.8(±32.8 SO). The size of the standard deviation, 

which exceeds the mean, I S further evidence ·of a binomial 

distribution (e.g., Ludwig and Reynolds , 1988). 

Mean depth distributions by species are summarized In Table 1. 
The predominant species, N. chacei and H. nicholsoni, occupy 
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different mean depths. A casewise scatterplot of the numbers of N. 

chacei per gorgon ian against depth yielded a horizontal regression 
line, suggesting little variation. The negative regression line in a 

similar plot of H. nicholsoni data (Fig. 2) indicates that the numbers 

of H. nicholsoni per gorgonian diminish with depth. 

We converted ' raw depth data into four octaves of arbitrarily 

selected ranges. The greatest mean number of species occurred 

between 13.0 and 17.2 m (Fig. 3), although the greatest mean 

number of shrimps was found between 8.7 and 12.9 m (Fig. 4). 

Depth distributions of N. chacei and H. nicholsoni by size (i.e., by CL) 

were tested independently with Spearman's rank correlation test. 

The slope of the curve in both analyses was slightly negative. For N. 
chacei n = 960, p = -0.0721, 1(0.2) = -2:2363, p= 0.0256; for H. 

nicholsoni 11 = 371, P = -0.1503, 1(0-2) = -2.9205, P = 0.0037. Depth 

distributions of N. chacei and H. nicholsoni by sex were tested 

independently with Mann-Whitney U -tests; the relationship was not 

significant for either species. For N. chacei (males, females) U = 

110255, n = 493 (M) and 460 (F), and p = 0.4603. For H. nicholsoni 

(unknown, males, females in multiple paired comparisons) U 

=2.3912.5-11561.5; n = 48 (unknown), 124 (M), and 189 (F); and p = 

0.1305-0.8416. Significance was seen in several between-species 

comparisons by depth (Tab'le 3), and the most highly significant 

comparisons (i.e ., p <0.001) include H. nicholsoni as a pair member. 

Sexual dichotomy in N. chacei and H. nicholsoni was assessed using 

Mann-Whitney U -tests with CL as the dependent variable. 

Significance was detected only for H. nicholsoni (data for specimens 

of unknown sex excluded), with females significantly larger than 

males (mean CL = 1.84 mm v. 1.26 mm); U = 3333.0, n = 122 (M) and 

181 (F), and p = 0.0000. For N. chacei: U = 111229.0, n = 489 (M) 

and 458 (F), and p = 0.8581. 

Hippyolyte nicholsoni rarely has RTD. The effect of sex on RTD in 

N. chacei. was not significant, and males and females are equally 

likely to have the same number (Mann-Whitney U -test): Il = 489 (M) 

and 458 (F), U = I I 129, and p = 0.8581. 

Appendix masculina spination plotted against CL is depicted in 

Fig. 5. Correlation between these variables was assessed using 
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Spearman's rank correlation test and found to be strong for N. chacei 
(n = 499, P = 0.83, t(n-2) = 33.2414, P = 0.0000) but weak for H. 

nicholsol/i (n = 147, P = 0.45, t(n-2) = 6.0276, p = 0.0000). Male N. 

chacei can acquire a single spine at l.25 mm CL (X = l.8 mm, range = 
1.0-2.8 mm). Mean number of spines was 3.8 (range 0 to 9, n = 493). 

Male H. nicholsoni can acquire a single spine at 0.9 mm CL (X = 1.3 

mm, range = 0.7-l.8 mm). Mean number of spines was 2.9 (range = 
0-6, n = 122). 

Figures 6 and 7 summarize relative egg-bearing status of the 

two predominant species. Female N. chacei can become ovigerous at 

1.9 mm CL (X = 2.4 mm, range = 1.9-2.8 mm, n = 109). For female H . 

nJcholsoni, minimum CL at ovigery is 1.2 mm (X = 2.3 mm, range = 
l.2-2.9 mm, n = 71). Statistical distributions of uneyed and uneyed 

were not different for either species, as tested with Spearman's rank 

correlation: For N. chacei n = 109, p = 0.05, l(n-2) = 0.5207, p = 
0.6037; for H. nicholsoni Il = 71, P = 0.03, l(n-2) = 0.2897, p = 0.7729. 

In his species description of Neopontollides chacei, Heard (1986) 

reported that the chelae of pereopods 2 are symmetrical (see 

Discussion). In our material, 11 % (l01 Of 903 specimens) had 

asymmetrical chelae. We recorded this data in dichotomous form 

(specimens missing a chela were excluded) and constructed a 

fourfold · contingency table to test the null hypothesis of 

independence between sex and chelae symmetry. The null 
hypothesis was rejected (Il = 893, X2 = 78.5089, p = 0.0000; <1>2 = 

0.088). At Guana Island, female N. chacei are more likely than males 

to have asymmetrical chelae (Fig. 8). 

DISCUSSION 

Individual colonies of Pseudoplerogorgia amerlcalla harbored up 

to 156 caridean shrimps of as many as 5 species. N e 0 po n lOll ide s 

chacei and Hippolyte nicholsoni , the predominant species, occupy 

distinctly different mean depths. The depth distribution of H . .. 

Ilicholsoni shows the stronger trend with numbers of shrimps per 

gorgon ian declining as depth increases. Most species occurred near 

the shallow end of the depth range sampled. Not surprisingly, the 
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depth at which the greatest mean number of shrimps occurred (Fig. 

4) bracketed the mean depth occupied by N. chacei, which 

outnumbered all other species. Depth distributions of N. chacei and 

H. nicholsoni were independent of size or sex. Significant difference 

in between-species associations as a function of depth were apparent 

mainly when H. nicholsoni was included as a pair member, further 

reinforcing the limited vertical range of H. nicholsoni. Significant 

sexual dichotomy was apparent in H. nicholsoni, with females 

significantly larger than males. comparatively more H. nicholsoni 

than N. chacei were ovigerous, which raises the possibility of 

differences in seasonal fecundity. This could be assessed only by 

sampling at other seasons. 

We were unable to calculate population densities because we 

knew neither the area nor volume of the individual 

Pseudopterogorgia americana grows in protean forms. 

often partly or completely dead, and overall shape 

gnarled and stunted to fully upright and bushy. 

gorgonians. 

Branches are 

ranges from 

As in other 

cnidarians, the percentage of polyps expanded and contracted, and 

the degree of expansion and contraction, substantially affect both the 

surface area and volume of a colony. Newly collected colonies retract 

their polyps and shed mucus copiously. The result of this trauma is 

cOlony defofmation within minutes. . The ' common name "slimy sea 

plume" has not been bestowed loosely: separating commensal 

shrimps from mucus retained in the sample bags became the most 

tedious aspect of our collection procedure. The prospect of obtaining 

useful information on the area or volume of collected colonies is 

bleak. Any future method of determining population densities of 

gorgonian shrimps should probably be applied in the field under 

conditions of minimal disturbance. Our sampling technique appears 

to stress P. a me ri cana colonies severely, but doe s not kill them 

(Spotte and Bubucis, unpublished data). Full recovery, however, 

mi ght take weeks or months. The alternative IS to devise collection 

procedures that are less stressful to the host. 

Our results are weakened by the uncertain taxonomic status of the 

shrimps recovered. 

ant i II ens i s, and 

Of the 9 species recovered, only H. lIicholsoni, P . 
Trachycaris rugosa could be identified with 
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confidence using morphologic characters and existing keys. 

Neopontonides chacei was described by Heard (1986) based on 31 

specimens from St. Lucia (West Indies), Antigua (British West 

Indies), Carrie Bow Cay (Belize), and the Florida Keys (USA). Some 

had been collected from Pseudopterogorgia americana. He listed the 

principal diagnostic characters as (l) rostrum with 0-4 dorsal teeth 

but no RTV, (2) chelae of pereopods 2 symmetrical, and (3) merus of 

pereopods 3-5 lacking a well developed tubercle or keel-like 

swelling on the distal flexor margin. These distinguished N. chacei 
from N. beaufortensis and N. dentiger, the only described members 

of the genus. Heard considered N. chacei to be most closely related to 

N. beaufortensis, differing in the. symmetry of its pereopod 2 chelae, 

in the comparative slenderness of its pereopods 3-5, in the absence 

of a tubercle on the merus of pereopods 3-5, in the shape of the 

rostrum and eyelobe, and in the setation and spination of pleopods I 

and 2 and the propodus of pereopod 5. 

The Guana Island specimens agree with Heard's diagnosis in 

having 0-4 dorsal rostral teeth (three specimens have a single RTV). 

However, many of the Guana Island shrimp have asymmetrical 

pereopod 2 chelae; still others have a prominent keel on the distal 

flexor margin of the merus of pereopods 3-5. These last two 

characters are diagnostic . of N. beaufortellsis. Heard (1986) was 

aware of overlapping characters and suggested that all specimens of 

N. beaufortensis in reference collections be compared with N. chacei. 
We have not compared our Guana Island shrimp with the N. 

c h a ce i type material. However, after examining several N. 

beaufortellsis supplied by R. W. Heard we believe our shrimp to be 

either N. chacei or an undescribed species of Neopolllollides. 

Neopontollides dentiger is restricted to the northeastern Pacific 

(Cantera et aI., 1987; Rios, 1986; Wicksten, 1983) and therefore 

allopatric. Deviation from diagnostic species characters might not be 

unusual in a large a series of specimens such as ours; alternatively, 

reg ional variation should riot be discounted. · Heard (1986) 

mentioned examining seve ral s hrimp collected from specIes of 

gorgonians other than P. americana and finding them similar to N. 
beauforrellsis in some characters but distinct in others. He concluded 
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that "These forms may represent new taxa or they may be 
ecophenotypic · variants of N. beaufortensis." 

Criale~ (1992) recently clarified the taxonomic status of T. rugosa 
(= T. restrict us). She was able to examine only nine males in existing 

reference collections. Two had been collected by hand at 25 m off 

Isla de Aguja (Colombia) and the remaining seven by suction sampler 

between 33 and 68 m off South Carolina (USA). Females available 

for examination were far more numerous and came from depths of 8 

to 20 m. Known substrata from which both sexes had been collected 

included coral, coral sand, and calcareous algae. Criales speculated 

that male T. rugosa are more cryptic than females and live at greater 

depths. 

Both Guana Island specimens in our collections are small males 

(CL = 2.5 mm) and were obtained from the same gorgonian at 13.7 m. 

Males examined by Criales (1992) were larger (CL = 3.03-5.65 mm). 

Our data extend the habitable depth of male T. rugosa into the 

known range of females but add little to knowledge of substratum 

occupancy. Although we were careful to sample only gorgon ian 

colonies, small bits of substratum might have entered the sample 

bags inadvertently. We believe that if T. rugosa is an associate of 

Pseudopterogorgia americana, the relationship is facultative. 
·The specimens · of Latreutes are ' juveniles of ··an · apparently 

undescribed species (R. W. Heard , personal communication). The 

specimens of To Z e u m a also are small, but appear closest to T. 

cornutum. Any small shrimp of the genus Peric/imenes collected 
from the western North Atlantic requires careful examination. This 

applies especially to those of th e "i ridescens" complex (Heard and 

Spotte, 1991; Spotte et a\., 1994), an indeterminant number of 

speCies that conform with P. iridescells in Chace's dichotomous key 

(Chace, 1972). Most of the Periciim ell es spp. we collected from P. 
am e ri ca n a colonies at Guana Island were small, rendering th eir 

identity even more uncertain. 
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FIGURE LEGENDS 

Fig. I Part of the collecting method sequence. A plastic bag was 

placed over the gorgonian, cinched at the mouth, and shaken 

vigorously to dislodge any shrimps. FIGURE WILL BE A HALF-TONE, 

WHICH IS BEING PROCESSED NOW (14 February 1994) 

Fig. 2 Scatterplot of the numbers of Hippolyte nicholsoni per 

gorgonian computed casewise against depth. 

confidence intervals are 95%, and n = 51. 

Curve fit is linear, 

Fig. 3 Box and whisker plot of the number of species of gorgonian 

shrimps (range = 1-5) against four artibrarily selected depth ranges. 

Total n = 51. 

Fig. 4 Box and whisker plot of the number of shrimps (all species 

combined) against four arbitrarily selected depth ranges. Total n = 
51. 

Fig. 5 Standard deviation plots of carapace length against total 

numbers of appendix masculina spines for Neopontonides chacei 

(top) and Hippolyt e nichOisoni (bottom). 

Fig. 6 Box and whisker plot of the numbers of female Neopontonides 

chacei with II shown above the whiskers. 

Fig. 7 Box and whisker plot of the numbers of female Hippolyte 

nicholsoni with n shown above the whiskers . 

Fig. 8 Box and whisker plot of the relative incidence of pereopod 2 

symmetry against sex for Neopontonides 

the whiskers. Scale of the ordinate: 

asymmetrical. 

chacei with n shown above 

o = symmetrical, I = 
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Table 1 Partial frequency table and mean depth of shrimps recovered 
from the gorgonian Pseudopterogorgia americana. Tra chycaris rugosa = 
T. restrictus (Criales, 1992). 

SEecies Freguenc:i Percen t Mean deEth, m 
Neopontonides cf. chacei 967. 68.19 12.6 
Periclimenes cf. patae 36. 2.54 11.9 
Latreutes sp. 13. 0.92 14.5 
Periclimenes sp .. 2. 0.14 2 1.3 
Hippolyte nicholsoni 383. 27.01 8.2 
Pseudocoutierea antillensis 9. 0.63 13.6 
Periclimenes cf. pauper 2. 0.14 10.0 
Tozeuma cf. cornutum 4. 0.28 10.2 
Trachycaris rugosa 2. 0.14 13 ,7 
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Table 2. Species abundance (numbers of each species per SU). Mean and median 
values have been computed casewise (/l = 1418). Means are also expressed as 
mean sums (numbers of each species per SU where II = 51). 
Species Mean , casewise Median, casewlse 
Neopontonides cf. chacei 0.3756 0.1765 
Periciimenes cf. patae 0.0138 0.0000 
Latreutes sp. 0.0038 0.0000 
Periciimelles sp. 0.0026 0.0000 
Hippolyte nicholsoni 0.1438 0.0784 
Pseudocoutierea antillensis 0.0031 0.0000 
Periciimenes cf. pauper 0.0008 0.0000 
Tozeuma cf. cornutum 0.0015 0.0000 
Trachycaris rugosa 0.0008 0.0000 

Mean, sum 
19.1569 

0.7059 
0.1961 
0.1333 
7.3333 
0.1569 
0.0392 
0.0784 
0.0392 
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Table 3 Paired comparisons (Mann-Whitney U -test) of between-spec ies di s tributi o n by depth . 
Levels of significance: n.s. = not significant, * = <0.05, ** = <0.01, *** = <0.001. 

SQecies 1 2 3 4 5 6 7 8 9 
Neopontonides cf. chacei n. s. * * n. s. * * * n. s . * n. s. n. s. 
Periclimenes cf. patae * * n. s. * * * n. s . * n. s. n. s. 
Latreutes sp. * * * * n. s . * * * * * * 
Periclimenes sp. n. s. n. s. n. s. n. s. n. s. 
Hippolyte nicholsoni * * * n. s. * 
Pseudocoutierea anlillellsis * n. s. n. s. 
Periclimenes cf. paup er 11 . s. n· s. 
Tozeuma cf. cornutum 11. s. 0 
Trach,!caris rug osa 1:'-



Fig. 1 

HALF-TONE HADE FROM A 35-mm COLOR TRANSPARENCY SHOWING 

THE COLLECTING METHOD IN SITU: 

Mailed to the photo lab on 13 February 1994 
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I-M'ERSR...II£ POll) ECOLOGY III TI£ BRITISH VIMIII ISLfI'IlS 

.A8STROCT 

Lianna .Jareck i 
Oepart.ent of 2001001/, Universi tJ,j of Florida 

Gal..-vllle, FI. 32511 USA 

Ho,pIrsallne ponds In tIMI Bri tlsh Vlr<;Iin Islands once supported a larQEl 
population of native fla.lngos, .... Ich wre co.pletel\l ·.xtlrpated by the 
1940's. In c:onjU"oCtion .i th a Caribbean fla.lnoo re-Introduc:tion project, 
this study cOllpOl es plankton ecology and~ter chMistry of· salt ponds on 
froeQada, Beef Island, Great ea.a-, Guano Island, Hecker Island, Tortola, and 
Vi rg i n Gorda. Regu I or I0OI\ i tor i ng of Guano I s I and so I t pond has sno.n a 
relationship bet_ sal ini tJ,j and rainfall and bet_ sal ini t\l and species 
COIIpOS i t I on of zoop I ank ton and plants. Uater eM. i stry co.par i sons bet_ 
sal t ponds Indleote that _t hc:1ve relatlvell/ hl9h nutrient COIlCelltrations and 
that nutr I ents f!'Oll! sea .a~ -" be COl iC8Iltrated I n ponds. Pond nutr i ant 
I_Is are not elevated by rain rvtoff fro. I*II'b\j hi Ilsldes. CoIIparGtlvel\l 
fresher ponds (be I a. 100 part per thousand so II n I t\l ) suppor t QNIOW 
cDnjauces and spec I H d I YrS I tJ,j of zoop I ank ton, as .. I I as IIOI"e s lab Ie 
zooplankton populations. Becoll .. of the drastic fluctuations In sollnl tv and 
correlated zooplankton abundallce, flOIIinoos In the BVI IfOUld likell/ have to 
fOl"Q9l! I n a IlUIIber of d I ff rent ponds dur i ng the course of a year, rather than 
pet IIOI'1eI1t II/res I d I I'IQ at any par t i cu I or pond. 

I NTACD.£T I (Ji 

.. . . . ·"FIGiltli"lgos are, at the· least; reIIOI koble, at best sub I IMI\I beaut! fu·l, and 
at a I I tl_ s tranQe, rather rellCte be I ngs i nhab i tll'lQ a IlOl" I d on I \I lhe\I can 
Inhabit .Ith enjO\jHt'lt .. . Yet lhe\I al-"s lIauoge to be clean and beautifuL .. 
In appa I I I ng heGt and 9 I are, in surroI.Wld I ngs fota I to any ord IIlCII"'1,I an 1110 I and 
ini.ieol to even the IIOSt det_ined and Mil-equipped oo.an investigator ... 
Sudden I y they appeal . .. , de light us for awh if e, and then are gone ago in .• 
Lesl ie ero.n, 1959 . 

The Caribbean flOlllnoo, l'fIoeni<.vpteru:> ruber rtbr, Is the _t brlghtl\l 
co I ored large fI 011 I ngo spec i es in the IlOl" I d . For centur i es, th i 5 spec tacu I or 
bird has been hunted for bo th food and sport, I ead i I'IQ to i ts present IlOl" I d­
.ide scarcity. It is I isted in the IUCtI Red Book (International Union for the 
Conservation of Nature), and, CIS of Jtroe 1979, it has been oranted CITES 
(Convention on International Trade of E"dCIIICJeI ad Species) protection, .... Ich 
prevents International trade of flOlllnoos or flOlllnoo products betMen IIOSt 
countries . Conservation MCISlrH such as this did not begin soon enough to 
save tIMI native Caribbean fla.inoo population In tIMIBri tistt VI·r<;Iln Islands 

. (Bvl) . Native flOlllngos ~ bred by the thOusands at the salt ponds of 
Aneoada, and theII frequented IIOSt surround i I'IQ is lands . HoMver, peop I e 
""llectad fl ... i"9O eggs for food and ki lied juveni les and odul ts for their 
MOt, CCIUS i I'IQ the BV I f I all i IlQO popu I at i on to dec line. The retia i n i I'IQ f.. were 
shot for sport in the earl\l 1940's, and none have resided in the BVI since 
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<Laze I I 1986). 
Car i bbaan fI a. i fl9O$ i nhab i t ~ I ina ponds <ponds hav i ng salin i t i as 

c:reater than 40 perts per thousand), and they breed co I on I a II y a I ong pond 
edges . These f I a. i ngos will only breed In I QI"9a rv.abers, ......, they are In good 
heal th, and when they are undlsttrbed bV hI.an actlvl tt./ <Roath, 190:5). The 
sal t ponds on AI*JCIda historically provldad flo.lfl9O$ wi th ~ food, space, 
and Isolation to thrive and !lUI tlply, and, I.Wlllke .any other sal t ponds In the 
BU I , AI..gada· s ponds rua I n I so I at..d and ,..1 at 1 .... 1 y und I stlrb«l today. 
A I though f I atIIl ngos IIay once have nested on other I s I CI'Ids, Anegada IoIldoIbted I Y 
carr I.e! the I Ql"9aSt .......t>rs , and, through f I 0.1 ngo ,..1 ntroduct I on efforts, I t 
COY I d S\4lPOI"t thea aga In . A Car I bbean f I 0.1 ngo re I n troduct I on pro J ec t lIaS 

begt.ra I n I a I.e 1097 by the Guana I s I and U i I d I I fe Sanc:tuar..J wi th the IlIpOI"totJ on 
of eight birds froll 8eMIuda . Fcxr of these birds stili survive, and plans to 
boost this soaall population wi th .ora flallifl9O$ later this year' ar. presently 
loll ode! 1Iay . The or I gina I birds were I ntroduced to Guana Is I and sa I t pond, IIhere 
they .re COGIplel.ely protected and .. II-looked after but f ..... to l-.Hi. ~ 
rellalned on Guana I.Wltll October, 1990, when, presu.ably due to lack of food, 
they all fI_ to BellOOnt Pand, at the _t end of Tortola. HoMver, ' in tIay, 
199 1 , they I eft Be IlIIOflt Pand, and there present whereabouts are uroknown. 
PI obab I Y bacao _ 0 f the i r All I I ,....,.,. , these f I all i ngos ~ at tellpted to 
breed on Guana. The pre I lei naN,/ I n troduc t I on of a fa. birds to Guana 1101 and 
showed that 1Io.lngo rMstabll~t In the BUI Is f_ible and that, with 
en<lUQh birds, t I lie , and pro teet I on, the BU I COY I d once aQal n boast I arge 
breeding populations of native flallifl9O$. 

AI though h\AJerSallne ponds are harsh, inhospl tct>le envlrOlDellts, viewed by 
IICnJ to be fi t only for sal t extraction projects, for sol id waste du.ps, to be 
f I I I ed for hous I ng deve I opftIent, or to be dredged out for IICI" I nas , they are 
the so I e hab i to t that can suppor t f I all i ngos . Un like I Y as i t IICIY appear, the 
harsh hypersaline pond envlrOlllllent ~ts a highly productive ecosyst_, 
"" i ell f I a. i fl9O$ and o!her wad i ng birds depaI oct on for food . The Car i bbean 
flaalngo gele ally feeds by fi I terlng water or IIIUd through its specialized 
beak, trus cap t.ur i ng zoop I onk ton or SIIIa I I 110 I I U5ks . By the i r UI'¥.ISUQ I f i I tar­
feeding HeIlalllSlll, these flQltlngos eat anllllQls ranging In size frOll 0.:" to 

. 10M <Olgive · and . Ol.give, 1986) , Add I tl.~~ly, they can take ICIf"9W' CI'Ileals,. 
such cis fish or Crabs, bV scooping theta Into their bills, . and, tItlen food Is 
scarce, flallingos wi II ingest the lo"er of organic eaterial (e.9 . eats of 
cyanobacteria) that fores the Sl.rface of _t pond bottOlllS . IIlen pretj 
abundalice is low, flallifl9O$ wi II often fly to di fferent ponds to feed and 
~t.urn when prey popu I at I ens have recovered . 

Sa I t ponds in the au I has t I"lUIIIeI'OUS spec i as 0 f crus t.acaans , insects, 
gastropods, phytoplankton, plants, and bacteria . Most of these species are 
spec i fica I I Y adapted to the harsh, high I Y sa I ina sa I t pond env i ronID8I\ t . Sou 
plonkton, I Ike the endeIIIlc variety of brine shrillp (IfrtHla :.-alillO), can 
to I arate sa I I n I ti es 0 f 250 per ts; per thousand (25 percen t sa I t> (Goodw I n et 
a I . , 1984 ) . Spec I es COlllPOS I t Ion I n these pands I 5 I arge I y governed by 
sal inl ty, whi Ie abundances of SOM species, especially algae and organisas 
that feed directly on algae, aay depend on nutrient levels In pond water. As 
so lin i tt./ increases, I i v i ng cand I t i ens becoaoe harsher, a I I OIU i ng surv I va I on I II 
for those sp4Ic las spec I f I co I I Y adap ted to the resu I t I ng wa ter cand I t I ens . 
These verll special i zed organises ".!j,t cope not only wi th hillh sal in l tt./, but 
also .1 th low oX1,jQ4ll1, ' hl9h tetnperoture, changing ionic concentrotlons as 
d i ff eren t sa I ts prec i p i to te , and decreas i ng pH as carbona te prec i P i to tes 
<Copland 19(7) . All of these changes in water chelllistry are associated wi th 
increaEing sal ini ty. Thus, at high sal ini ties EpQCies c:ooopoEi lion is very 
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low, but abundance of Individuals 15 often quite hl\tl, resulting In large 
oroon I c b I 0Ita55 or product I v I ty. 

Hypersaline ponds In the BVI !lOY go tIrough seasonal sallnl ty cycles 
correlated with periods of rain and drought. Such cycles would cause a 
pcrallel cycle in species cOiipOSltlon and abundallce. Additionally, I"I.I'lOff froll 
the I and dur i no extrae lyra i rY,I per i ods !lOY s 1!1I I f I cant I y change other pond 
!tOter chell I ca I character I st I cs, such as nutr I ent COtlCentrat I ens. I nput or 
dilution of nutrients In pond water .auld likely effect productlvi ty of 
photosynthetic species. An .understandlng of . the relationship betweerr physical 
and biological·: co,jcl.s In local sal t ponds Is necusary for a succ.ssful long­
t_ rtllntroductlon of flCIIIlngos to tM BVI. Such Inforttatlon can ~ uAd to 
assess the sui tobi I i ty of pcrtlcular ponds for flCIIIlngo hob I tation and can ~ 
applied to ecologically sound developaent of sal t pond envINll_'ts. 

The study presented here seeks to provide a better t.rIderstanding of sal t 
pond ecology in the BVI, pcrticularly wi th respect to providing adequate 
hob I tat for flCIIIlngos . Fee studies have investigated sal t pond ecology 
dlrectll/, and I ittle is known abo<!t the biological cycles occurring in this 
unique envlr~t. General p/YJslcal chal acterlstlcs, zooplankton and plant 
species ca.po!Ii tlon and abundCIIlCe, and !tOter cheIIlstry were CQIPCII ed between 
severa I I arge and re I a t i va II/unci i s turbed sa I t ponds. A IIOI"e de to I I ed ana I ys i s 
of Guano I s I and sa I t pond, i nvo I v I ng regIA I ar IIOI"i i tor i ng over a three IIOI"ith 
per I ad, IUOS conducted to Invut I gat. the response of so I t pond chell I s try and 
COMUI"ilty structure to rainfall and I"I.I'lOff . In addition, sevral local salt 
ponds MI"8 surve<,jed dur I no Ju I \I, 1 gsa . The f .ed I no behav I or 0 f f I 011 I ngos, 
then residing In Guano's pond, and plankton abundcIIlC • ..,.. also IROI'II tor.d In 
Guano's pond throu\toOUt Ju I \I, 1 gsa. 

MATER I ALS AND METHOOS 
Plankton SOIIples were taken wi th a 120Jft IReSh net funneled Into a 

detochab I. flask. Zoop I ank ton was QXCIII I Met and i dent I f lad II i croscop I colly. 
Macro algae and grasses were collected by hand, and presence of unicellular 
algoa or bacteria, phytoplankton; · or ·cyariobaCteria !lOS delanoinad .only. ~' 
they were abundant enough to fonn visible, diagnostically colored patches, 
chaI '9"5 in !tOter co lor, or ben th i c IIQ ts , respect i va I 1/. Sa lin i ty _ ..asured 
using an Atago refract04lleter, calibrated up to 100 parts per thousand . Ih!n 
sa lin i t i as exceeded .nei _ read i ng, they WQNj d I I ut.d us I ng a 10 .. I graduat.d 
Cljllndllr. OlssolVlld 0X\jg1in was MOSUr'ed b\j siphoning pond water Into 00nI1 BOO 
bot tI.. and thIIn by chIiII I co I t I trat I on us I ng the M I I ton Roy 5pIIc trek I t for 
dl.solVlld oxygen weasureMI'lts . HI trate and phosphate concentrations were 
MOSUrad us i ng Mil ton Roy Spactrek i t systus and aMi n i 20 spectrophotoweter. 
CheIIl ca I ana I I/ses perf 0I"IIed II l th these kits f 0 I I 011 procedures descr i bed l n the 
17th edi tion of StandCII d Methods for the Exa.lnation of Uatr and Uasteloater. 
published b\j the Allerlcan Public HIla I th Association, the ftiM!rlcan Uater Uarks 
Association and the Uater Pollution Contral Federation. 

Two ponds on Ar~, BoneS Bight Pond and FIOIIlngo Pond, were analysed on 
13 March; Bel.ont Pond, Tortola was analysed on 20 March, 27 Apri I, ond 30 
May; Josiah's Bay Pond, Tortola was analysed on May 10; Banana Ilharf Pond, 
s.. f I s; I and IIIOS ana I ysed on 12 May; and the AICII I pond on Gr.at ea.ar "'" _ 
obseNed to be COIIpletely dry on 1 May. At Guano Islarid's salt pond, wh·ich 
had I "'" I eve 15 0 f s;ea water como ton t I Y po.-pad i nto I ts west end, 98"*'a I 
phplcal characteristic. were recorded and sollnl t.., MasurIIMntS were taken at 
bo th the _ t and WIIS t IInds two to f 0Vtf' ti _ a lIOn th froll March to JunII. 
CoIIpI.t. water cr-Istry ond plankton anal1/S8s of Guano's pond ..,.. pIIrforMd 
SavIII"Q I t lllH bII t.--. March and June bo th dur I ng ~ I I Y dry pili" i ods; (25 
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11ard1, . 8 Apr I I, 15 May) and af ter heavy ra I n (2 Apr II and 22" May) . \leek I \I 
rainfall IIQS MaSUNId wi th a slandar d plastic rain collector cal ibrat.ed in 
Inches . 

Dlring July, 1088, observations of flaaingo f~ing behavior .... recocOad 
on a da I I Y bas Is, and spec: I es c:otIPOS I t I on and atx,llda"ce of potent I a I food 
i tau as _I I as sa lin i ty was lIOn i lor<Id tw i c:e week I Y • Organ i AS In p I ani< ton 
saap I es and IIUd SCIIp I es were ana I ysed .1 c:rosc:op I ca I I y. P I ani< ton, 1IUd, and 
shore f Ql.IlQ, and sa lin i ty wre ana I ysed at I..H Say Pond, Great CaaaI ooe, the 

. tllO ponds on Iiec:kl!r . I s I and, B I ras Ct'eek Pond, V I rg I n Gorda; and Jos I ah' s Say 
Pond, Tortola. . 

Soil saaples Mre collected fl'Oll uphill slopes nIIQf" BelllOflt Pond, Josiah's 
Bay Pond, Sprat Point Pond, and Guana's pond. 111 trogen and phosphoIus 
conc:e"tratlons In soil was tested using a Laaolte soil sc:1 __ field tasting 
kit ac:c:oI-d I ng to proc:edIru duc:r I bed I n the Laaot ta so II handboOk. To tws t 
whether so II nutr I enls entered pond . water b\I d I sso 1 ... 1 ng In ra I n runoff, so II 
fl"Oll two hi gh-n..Itr I ant silas near the pond, as _I I dr i eel IIUd fl'Oll the pond 
bottOll, were soaked In fresh water for one hcxr; the water was then fll tered; 
and ..... triant w.c..ntrati~ in the water. ___ '-.red (as desc;ribed ~), 

RESl1. TS fKI 0 I SCUSS I 011 

Character i s t i c:s of BV I sa I t ponds 
Anegada ponds: 

Both Flaaingo Pond and Bones Bight Pond aNI ...... y large and highly saline 
ponds which c:onnec:t with the sea and wi th each other tI'rough a nell r ow 
restriction at their west ands. They ..,.. the largut and _t Isolated ponds 
In this study. Both were surrounded b\I 1ICII'lQI"000, but about 20 feet of bore 
shore extended between the IOCIIIgI 0YeS and the water line. These ponds 
oc:c:as I ona II Y support br I ne shr I lIP (11urt I Ooodyear, persona I COIIIIIUI'l I cat Ion) but 
nona ..... prasent in January, 1084 (Goodwin et al. 1084) or in March, 1001 
(this study). The bottOll of Bones Bight Pond was COYered b\I a hard crust 
'about ~ c:enti .. tar (c:a) thick; this crust . ~ be .fQrt:.ad fr'911 ~ and 
other carbonates that precipitated and settled out of the water when 
sal ini ties were YerY high . 

IoIater sallnl ty was 98 parts per thousand (ppl> In FICllDlngo Pond and 91 ppt 
in Bones Bight Pond. Potential flaaingo food i tau ..... planty . TIIO spec:ias 

. -of .ater boatMn (Corlxldae, Insecta) were abu'ldant; brine fl las were present 
on the shore and br I nil fly c:hrysa lids .... found in the pond; the she II s of 
two gastropods (C«'IlIII_ I utosu/ and Gatt I lar I a .1111_) and one b I YO I Ye 
(RnoitKt lo.xrd I,; bras III ana) ..,.. ex t.reM I.., dIinH I n pond IIUd and on the 
shoreline. The c:hrysall~ of brine file. and nail Intersll tlal IIOllulCs are 
.oj or cons ti tu.n ts i n the die ts of Car I bbean f I aa I ngos on Bona I re (Roo th 
190:5). The 01 arlQl! red color of the pond boltOlll sugQested the presence of 
1Jtn:T11"l/a _1;11(1, a flagellated brlna alga. At the MSt end of both ponds, 
I n the nor r ow res tr I c t I on connec: t I ng the ponds wi lh the sea, sa I I n Ity was 40 
pp t, and wa tar boa t..n and f i dd I er crabs (f.kq Sip .) were I n abu'Idar ICe . 

I1utrlent leYels (nl trotes and phosphates) were high at the east end of Bones 
B i gh t Pond, wh i Ie a t the s i ta 0 f the ponds' c:onYergenc:e ..... tr I en t Ie .... I s ouere 
sl.llar to those In sea.ater (table · '). 

The ext_ i.... pond systau on Allegada IOOU I d prov i de the best hob i tat for 
flaalnges In the BVI . Theil are well Isolated, undisturbed, and extenslYe. 
Potential food I tees are planti ful, and, if I.ft undisturbed, flaaingos would 
......., Ilkel.., thrl.... and breed there. HoweYer, the suc:c:ess of flaelnge 
reintroduction to Anegada's ponds llould depend on long-tar. ~t 
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protac:tion of their habitat froe MCII"b\j deYel~t or disb.rbcn:e. Present I.,. 
these ponds, a I t/loI.9l governaant -wued, enJ 0\,1 no such 11190 I protectl on. 

Beef Island : 
Thare era fi .... salt ponds on this sao I I Island, at least tltO of which dry 

up seasolla I I.,.. Tra II Is Ba\,I Pond _ CoIIp I ete I.,. dr\I I n ear I II 110\,1, 1991 . 
Spartina grasses and -9'<IVe grew along the . adgas of the pond bad . Ito 
gastropod shells .... present In the dried sandy IIUd bottol" The pond east of 
Trellis Bay, on the far. side of Sprat Point and nacr Banana J.hrf, was 
exaalned on 12 110\,1, 1991. A previOus ·stud\l of this pOnd described I t ~ green 
and ttrbid, suggutlng hl~ nutrient input froe rain I"U"tOff (GoocIIIin at 01 . 
1984). ~,In 110\,1, 1991, this pond (coiled Sprat Point Pond) had the 
char-actarlstic red colored bottoa and claar IIQter t\jpicol ofaxlraMl.,. sal Ina 
ponds. Sprat Point Pand I. Isolated and undl.ttrbad; I t I. prlwtelll a.lad 
and I due to the pruanc:a of I.I'IUSUQ I p I ant spec I as I'IIICII"btJ I I tis govat i _ it 
protected (GoocIIIln 1984). Pond sal Inl til _ 1211 ppt, rotrlents Mra hl~, as 
_ IIQtar. t4lilplll,ot .... (table I). There was a ~ out CINIO on the north 
east end, where I t I ooked as thougI:i espec I a II Ii h I ~ t I des or stores IiOY IIaSh 
sea .alar Into the poNI . Thare ........... '01 conch shells and a Ho-tw-tle 
skeleton In this area, suggesting that sea IIQter had IIa5hed oYer In the past . 
The bottOli of this pond _ covarad by a thick .at of cyanobacteria covarad by 
a 10\,I8r of red algae (lknallella) . Both IIQter boalMn and brine strllip .... 
present, but I n very 1011 abl.rid<:IIIC:e. F I del I er crabs MNI SHI'\ a I ong the shore . 
AI though plankton dens I ties were 1011 at the tille of this SQlipI lng, populations 
I n other oreas 0 f the pond IiOY have been IiUCh larger. GoocIII I n et a I. (1984 ) 
descr I bes the ephe ... '0 I no tire 0 f br I ne shr I lip, I n par t I cu lor. As~ I ng tho t 
1011 P I aM ton abundance I s not gelllll '0 II y char -acter I st I c of th I s pond, Sprat 
Point Pond should be Ideal flaalngo habitat. It Is reaole, protected froe 
deYe I opMi'I t, and suppor ts vcr I ous potent I a I f I OIl I ngo prao,j spec I u. 

... 
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TABLE 1: Salinity and nutrient concentraUons In BVI salt ponds, and nutrient concentrations In soli 
samples taken from nearby uphill slopes. 

soil nutrients 
dale 

pond sampled salinity mgN~11 mg PO",/l kg N~/ha kg P04/ha 

Bones Bight 
1313191 91 1,7 1.1 - -

(Aneoada) 

Flamingo 13/3/91 96 (Aneoadal - - - -
Sprat Point 

12/3/91 126 2.1 1.3 22.4 56 (Beef Is.> 

Lee Bay 7/66 36 - - - -(Greal Cam.l 

Guana 25/3/91 54 1.1 0.9 11.2 336 

6/4/91 68 1.2 1.0 - -

15/5/91 96 1.8 1.5 - -

(after 5.3cm 
22/5/91 15 0.5 0.5 heaw rain) - -

South pond, 
24/7/68 88 - - - -Necker Is. 

North pond, 23/7/88 62 - - - -Necker Is. 

Belmonl .. 

(Torlola) 20/3/9i . 120 2.1 2.4 16.8 il2 

27/4/91 204 2.1 2.0 - -

30/5/91 244 3.2 - - -

Joslah's Bay 10/5/91 97 2.0 - 2.0 -(Tortolal 

Biras Creek 
7/88 91 (Vir . Gordal - - - -

sea waler 
<While 8ay, 2/4/91 37 1.0 0.4 - -

Guanal 

Dashes (-) denole missing data . Nitrale and phosphale concentrations in pond waler are given in 
milligram, per Iiler (mglll. while tho,e in soil are given in kilograms per hectare (kg/hal 

Grea t COlllanoe: 

' . 

L~ Bay Pond, Great Call1Qno<!'s only salt pond, is ~y SIlO I I [about 0.5 
hectares (ha)l and dries up completely durinQ periods of drouQllt. In early 
May, 1991, it was cOtllpletely dry, but in July, 1988, it held water of 36ppt 
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sallnl tv and _ up to ee. dHp. This depth _ Insufflc:l .... t to c:ollec:t a 
plCll"kton sa.ple, but a few ltadinQ birds, IncludinQ a lesser vel low leg, __ e 
HWl f Hd I ng I nit. Sea I I ptropod shill Is ___ ablrdant I n the dr\j IIud bot toll 
In /1a<J, 11191, and these .... s I. I lor to those pruent I n Guano's pond 
(Priogophorus). The pond ~ Is c:o.pletelll c:lOHd off froe sea water dlrlng 
nortIQl tidal fluctuation, but pt'Obablll Is probablll washed wi th seawater dlrlng 
heavy stores . The' bot toll Is pt obab I Y lION! than ha I f a ... ter above sea I eve I , 
and there _ to be no underground COIW~ t i on with the sea. Thus, under 
norttQ I c: i rc:\aStances, Lee Bay Pond pr'Obab I Y 11 II s wi th water dIr I ng heavy 
ra ins, and the water pi c:ks up sa I ts froll the pond bed (wh i c:h are depos i ted by 
the sea dur I ng strong stores), wh i c:h resu I ts in th i s pond hav i ng low 
sal inities relatiye to IIOSt other local sal t ponds. The pond shores are 
c:oyered wi th $pa'tina pat~, a 'TOSs that C:OMohly grows in IIQI"!"" lOCI! shes . 
$pa'tina was not found near ponds that lIeN! hlQhl1l sal ine veer 'round . 

Necker I s I and 
There are two seal I sa I t ponds on Nec:ker I s I and, one on the north side and 

one on the south. Both were eXOlllned In Jul\l lQ88 but not In 11191. Th4II 
northern pond _ very deep (over I .. t.er In ever..,.nere but IIWI"\j near shore) 
and was veMJ c: I ose to the sea. It's bo HOI! was undoub ted I \I be I ow sea I eve I , 
and I t probab I Y had a strong IMide! go ound C:OI'lI'Iec: t i on with sea water. The pond 
sal ini til was 62 ppt, and sea wter input fro. below probablll kept the sal ini til 
relatiyely low for _t of the year . Ibter boat.en and copepods (Maxi Ilopoda) 
were presen tin I ow abundanc:e, but no 110 I I uses were found in the 1Iud. The 
shar es supported growth of $pa'tina 'TOSses, but no fiddler c:rabs were found 
there . Ned<.er Island's southern pond was shallower ond IIOre c:har'OCteristic: of 
local sa I t ponds . It's shores ___ surrounded by IOCII ogo ovtI, and f i dd I er c:rabs 
were abundant QIIOI'lQ the lOCIIlQI"ove roots and on bare patc:hes of IlUd. The 
southern pond c:oyered a larger arllQ than the northern pond but _ onlll lee. 
deep. The water had as ppt salini til and c:ontained lIOderate abundanC:es of 

. water boat..\ .and . ccpepcds. (C\jc:loploda and Haq)CKtacolda). In SON ~ 

pa tc:hes of f I I 0tMn tous green a I gae om at toc:hed to the JIUd bOt toll. Th I s pOnd 
was Isolated froe the sea and -" haye had onlll a seal I a.ount of uncMt go ound 
sea water input . 

Tortola: 
TIIO of the six ponds on Tortola were surveyed: Jo5iah's Bay Pond, on the 

north side, and BelllOflt Pond, on the west end of the island. Ih!n Ver\j full, 
Jo5iah's Bay Pond overflows into Josiah's Bay through a IOCII. IiOde di tc:h c:ut 
into its north western end . The pond is si tuated in a fairl\l deyeloped area 
with liOderate I'Aaan traffic:, and It is the least isolated pond in this study . 
Livestod<. frequent the pond edges regularlll, c:ausinQ disturbanc:e and high 
nutrient Input . The pond Is nortIQlly low in sal ini ty and supports a lush 
flora (Goodwin 1984 and personal observations). However, this pond's sal init\l 
<:an 9Wt IIWI"\j hi Qh and was observed to be 300 ppt In Ju I II, 19&4 , at wh I c:h liM 
the pond was near I II drt,/. On /1a<J 10, 11191, Jos I ah 's Bo\j Pond was Ul'ldergo I ng a 
lransilion froe a dOIilnanl go"owth of fllc.entous green algae (w/iz.xlcniUUIII 
and C/~) and R!.wia .a!'iti_, a sallni l\j'"loI erant graSs, to the 
",icellular red algae, 011)171 i~lIa :s>;/ina. This suexHsion of the very 
sal inil.., lolerant IAI1ali~lIa over the less tolerant flora was I ike I.., due lo 
gradually ina easing salini ty wi th drought c:ondi tions . The salini ty at the 
tilie was 97ppt. Potential fla.ingo food i tetliS were .are abundant at this pond 
than a t any 0 thers S\.I"IJe\jed . T 110 spec: i es of wa ter boat.en were exlrelie I y 
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abIrodant, as lIeN! f I dd I er crabs on the shore and I n sha I low water. SolIe 
f I dd I..... crabs at Jos I ah 's Bay Pond ....... OVIII" t.w I coe as IQ1'g8 as f I dd I..... crabs 
seen at other ponds. Blac:k-ne<:ked stll ts lIeN! ~I, and a c:ouple seelled to 
boo guard I ng nas ts . Th I s pond supports a vary pr-oduct I \Ie acosys tall wi th an 
abIrodan t food supp I Y for wad I ng birds. A I though th I s pond c:ou I d serve as an 
I -.portant t.MpOI Of Y fMC! I ng s I ta for fica I ngos, I t pc obab I Y axpar I ancas too 
IIUC:h oo.arr relat~ ac:tlvl t.., for tha blr-ds to reside there . 

. I!e IlIOI'lt Pond has a I NICIdy proven to boo su I tab Ie fI ca I ngo hob I tat. The four 
.. . resilient flcalngos, relntrocluc:ed to: the BVI In 1987, resided at BelllOl'lt Pond 

between O<:tober 1990 and May 199 1. I t: I s a fa I r I y I so I a ted , lMld I sturbed large 
pond . It's sa 1 I n I ty Is genel '0 I I Y high and I arge seas dI.r I ng s torttS IIOSti sea 
watar Into I t . Its bottoot Is colosa to ~ I_I, ond ~ watar pc-obobly 
perc:o I a tes I n to I t froll underneath . Th I s pond was ana I ysed on 20 I1arc:h and XI 
Apr I I, iIh I Ie the fica I ngos rti I dad thara ond on 30 May, af tar the fica I ngos 
had f I OWl away . These v I sits shoeed a grodua I water I eve I de<:rease and 
sa I I n I ty I na ease coo I roc I ding • I th dry weather. As the pond beccae sha II ower 
and IIOre sa I I ne, p I ani<. ton abl.ndanc:e dea -eased draIa t I coa I I Y • I n ear I.., 11arc:h, 
Be IIIOI'l t Pond was' t-I ng • I th adu I t br I na shr I lip (IUD I GoodI,.....". and Aa I ph 
Rusher persona I COOMIM1I coat Ion) , but on 20 11arc:h, on I y a fell J uven I I es were 
folMld. Uatar boatMn, on the other hand, ___ pl.,.,tl ful. Mul tl tudas of nail 
eillptlc:al whl te eg<,jS of undet_lned origin were c:ollec:ted .1 th the plankton 
sample. e.., the and of April, BelliOnt Pond's sallnl ty had Ina_eel to 204 
ppt. During the Intervening IIOI'lth, only 3.8 COlI of r"Oln were recOl ded to have 
fall.,., on Guano, and this was the driest period so far In lQQ1. The "",tar 
I I ne at Be IlIOI'lt Pond had receded about coons I derab I Y s I nee 11arc:h, and the pond 
was vary sha II ow. Uatar taa.p. atl.re was high and the bot toot was '-'Y 100S8 . 
!luna I I e I I a c:overed the pond bot tom and shore I I ne . The I oc:a I res I dents 
raper tad that the f I a. I ngos had started to fly high col reo I es OVIII" the pond 
every ItOmlng, a behavior they displayed prior to leaving Guano's pond In 
O<:tobar, 1000 . By I a ta May, the f I ClIO I ngos ..,.. no I anger present, and the 
pond had dried even further . The bottOll was extre.ely loose to a depth of 00 
ai, ·and the watar was Wen ·stiallo.er and hott ..... (420(:) than In Apr I I. Pond ' 
sallnlt.., had lnaeased to 244 ppt even though 7 .b of r"Oln had fallen In the 
prec:ed I ng IIOI'lth (as MaSUI"ed on Guano). A I though -...reI 1st I Its..,... wad I ng 
In the pond, no plankton was folMld In the water . It Is probable that the 

.dr"Ost I co sa I I n I ty I na -. caused the plankton popu I at I ons I n Be IIIOI'l t Pond to 
a-ash, tros forc:lng the flcalngos to seek a new pond iIhere food was abIrodant. 
As 0 f lata Jo.ne, lQQ 1 the fica I ngos had not Nt turned to Be IIIOI'l t Pond or to 
the I r prev I ous hoIIe on Guano . 

Virgin Gorda : 
Biros Creek Pond, Virgin Gorda was St.rVQY8d In July lQ88 . This pond was 

c:onstantly pulped .Ith water to keep It full all year . Uater SOIipled at the 
and farthas t f roil the sea "'" tar Input was 88 ppt sa I I...... and c:onta I nad water 
boatHn, coopepods, and f I dd I er c:rab I arvae I n great abundar .coe . Li ve sna II s 
( I ar-gr than those f olMld dead I n Lee !lay Pond and Guano' s pond) and SIlO I I red 
annelids ..,... folMld In the IIIUd sa.ples . This pond Is part of a resort hotel 
and there Is USUQ II Ii IIIUCh ~ ad I v I ty co I oseby . . 

Guano Island : 
The pond on Guano Island c:overs about 1.:5 ha . and Is coOlipletely Isolated 

f roil the sea exc:Iip t dI.r I ng savere hurl" I c:anu (e . 9 . Hugo I n lOW ) . I ts nor lh 
and east shores are bOt dered by red and ilhl te 1IOI"I9I'OveS, ilhl Ie I ts southern 
shore Is covarad wi th Spartina /XIt~IS. (luana's pond Is highly produdlva and 
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hosts a great ctlundance and dlversi ty of plankton and plants. Many .adlng 
birds breed along the shores, including black-ned<ad lOti Its, IIch.a pintail 
ducks, and thlck-bi lied plovers. Sal inlty Is relatively low for IIIOSt of the 
year, but I.Wlder natura I cond i t i ens i t near I y dr i es up seasona II Y • I t hos been 
pulped wi th sea .ater (averaging about 23 II ters/eln) to keep the pond full 
since the illpOrtation of flOilingos in 1087 . The botto. of the pond is less 
than 1'k11 above sea level In Its deepest point, and .ater fl"Oll the pond 
per= I a tas through the grcx.nd and into tNt sao IIhen the pond i s fu II . 1bJs 
the constant hi Qh-vo I UIIIe pump I ng of AO .a tAr eft.c tI .... ly flushed tNt pond 
slo.ly, ' keeplng the sal inl ~ down. This ~Ing _ dea -.d Sl..bstantlally 
as 0 f March 199 1, and the area far tIlest fl"Oll sea .ater Input becaee 
~I i"". The slOll concantration of sal ts due to the dea -.. in sao .ate 
~Ing and dry ROther provided an opportunity to ~t species turnover 
wi th incraasing sal ini ty in this pond froca Apri I to June, 1001. 

During July, 1988, observations of sollni tl,l, plankton dlVersI ty and 
abundanca, and f I ae i ngo feed i ng behav i or .... eada at Guano' s pond . Sa I i nl ty 
ttroughout the eonth avet-Qged 79 ppt and fluctuated only lppt up or down . 
Copapods (eostly ~Iopold) and .ate boat... .... vary abundant . Their 
abundance .as fairly constant throughout the eonth and their distribution .as 
fa i r I 1,1 QVQIl across the pond. A fM sao I I patches of f I I aeentous green a I goa 
grew attached to the IIUd botto., and Rr.pp/a #/a-/tllIa covered the bottOll In 
sha II ow areas near the south shore. F idd I er crabs ..... abundant on the shora, 
and their larvae MNI present In tNt .ater . Recently dead shells of the 
gastropod, ~~ (Hydroblldae), .... dense on the pond botto. . 
Flaelngos generally spent about hal f the day feeding, of which the eajori ty 
took P I ace I n the earn I ng and I ate of tel 1I00I1. I10s t I y, the f I ae I ngos waded 
s I ow I Y around the pond wi th the I r heads I n the .a ter s.eep I ng fl"Oll S I de to 
side or just eoving forWOl d as they walkad. This behavior is associated wi th 
fll terlng food I tellS frOll water or IIUd (Aooth 1907). J.later baatllen and 
cop<Ipods, be i ng 0 f the appl opt iota s i za to be cough tin Car i bbean f I 011 i ngo 
beaks, pt obably eade up IIIOSt of their diets, while fiddler crctl larvae, ·belng 
IlOSs abundant, were pt'Obably taken less frequently ... On ....". occasions dlring 
the ear I y even i ngs, the f I CIIIII ngos were observed pick i ng adu I t f i dd I er crctls 
froe around eangrove roots. 

SOHtlee dlrlng the elddle of 1990, the flaelngos started to fly hlg, 
circles 0V8I" Guano .........., earning . Soeetlees they left for a f. hoo.rs (Llao 
Wei Ping, personal COMUIllcatlon). It _ suspected that tNt flaelngos ..... 
running low on tNtir natural foods, and so Or . Liao, the residant scientist at 
the tille, began suppll!lllellting their diet wi th drIed dog food . The flaelngos 
pecked th I s froe the sur face of t.ha pond whan I t was thrown In, and they QVQIl 

I eo! ned to COIlE! when co II ed . However, I n October, the eaoo.a pinta II duck 
population In the pond be"","," very high (up to 50 ducks ........ repOrted), and 
these birds, being qui te aggressive, often ate all the doo food before the 
f I ae I ngos cou I d get it . Thus, by the end 0 f Oc toller , the fI ae I ngos had gone. 
A I though th I s scenar I 0 sugges ts that the f I QlII i ngos . na tura I food source .as 
becoIa i ng dep I e ted, no plank ton SOIIp I es WW"e taken at t.ha tiM. However, th i 10 

behavior Is consistent wi th those of flaelngo populations elsewhet1! . 
. Flaelngos In the . wi Id 9"'181 alll,l fHd in large groups, and once food 

c:orteeT.tratlons ·In a pond beCOllltl lOllI, flMingos will fll,l to ·another pond to 
fMd . EutIIl whi Ie ""sting, Carrlbaan flQIIIlngos have bMn racordad to fly 288 
ke f rotII Bona I re to the c:oas t 0 f Venezue I a and back on do i I Y feed i ng exc:urs I ons 
(Olglve and Olgive, 1986) . I t is probable that native Caribbean flaelngo 
populations In the 001, both past and future, wi II not feed pet"llanelltly at any 
particular pond, but .1 II retota faadlng pond~, thus allowing PI""II populations 
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to renew theese I ves I.I'lt II the next feed I ng bout . I n fact, the four res I dent 
au I flea i ngos have a I ready d>o.n th i s bahavi or . u., food abI.rdaI oca dole I i NOd, 
they left en tab..,.~ to find another pond. For this reason, the est<*lllshllent 
of a aul fl .. lngo population wi II depand on the prasaruation of .any di fferent 
sol t ponds rather than Just one large area . 

Sa I t pond SO I I n I ty and spec I es turnovet": 
A gradua I so lin i ty i net 'eQ5Q in Guano' s pond bat.--. Ib,j and June, 1!I88, _ 

pcra II e I ed by changes I n mop I ank too and P I ant spec I es cOllpOS I t I 01'1 . Because 
of the Input of sea water at the _t and of Guano's pond, a sol ini"ty gradi.,t 
delle I oped across the pond. Thti _t end, wh I ch I s deepes t, was genera II Y lION! 

sol ina than the wast and, except after hecMJ rain, IIhan the east and _ 
tl!llpOl"QI Ily fresher than the west . Sallnl ty at the west end, about 42ppt, 
varied Ii llia be~ March and Jo.ne, whi Ie sol ini ty at the east end inet-eased 
gradually tIroughout this period. However, heavy rains during Ib,j slowed this 
trend. 

I n March, Guano' s pond was doll I nated by a th I ck growth of f I I 0IM!fl taus green 
algae (ooainly F¥li=clcnh .. , but also Cladcphcra \) that was both att.achad to 
the substrate and floating In large lOOtS . This algae was seen In SIlO I I 
quant i t i eli dur i ng Ju I Y 1!188, and i t was reported to have b I oo.ed soon af tar 
the flealogos departed in October, 1990, after which dense algal aols soon 
covered _t of the pond (Aa I ph f9..1sher, persona I ~ i cat i 01'1). A rv..IIIber of 
factors PlOOably conlrlbuted to this sudden algal biOOlll, Including clear 
water, high nulr i an t concantrat. iON;, and I oe-so I ina wa ter . The presanc8 0 f 
flQltlngos over the years likely Increased pond nulrlents (throt.ql fl .. logo 
daftlCQtiOl'l and stirring up nulri.,t-lacWl -..d), but their constant wading wade 
the water tlrbld, slowing algal growth as long as they were present . IIlen the 
fleaiogos left, the -..d PI obably sallied out of the water, allowing the than 
benth I c a I goa exposure to SI.I'lII gilt. Add It I ona II y, sea water I nput and IIUch 
rainfall over the winter rasul tad in low pond sol ini ty. IIlen the present 
study began In March 1991, the pond sollnl ty · IIQS 4oppt. By early tIao"i, 
Sal ini ty had ris..-. to 134 ppt, and the green . fi f.-ntous dlgae waS d\ling. 
Rlppla lllarltl«l, a g-ass growing In shallow areas, IIQS _tly dead at this 
tiM. Large patches of bright green water developed in the pond; the calor 
was produced by an abundance of l.I'licel ktlar green algae, possibly OrIIO/ie//a 
"iri.tis (this species is quite sol inity-tolarant but lass so than OrIw/,;,//a 

. :11:1/1110 ) . The _ tern pond edges ..-e a llo I n I ng an oronge-rad ca lor, 
indicating SCM growth of OrIw/;'iI//a ,n;lillQ. Sao I I patches of bright pink 
bac t~ I a I co I on les were 9I"OW II'l9 very near shore on dy I ng 110 ts 0 f green a I gae . 
Heavy ra i ns dur i ng May, espec i a II y on the 22nd ( figure 1) decreased pond 
sol ini ty substantially, but by the .i<idle of June, pond sol ini ty was up to 
OSppt. By this tiM, both the pink bacteria and the bright green .... i""llular 
algae had disappeared. The aoJorl ty of the green IIIG1Cr o""1llgae was cotIpletely 
dead, excep t for a few pa tches near the sea water puIIp . tIost 0 f the pond had 
taken 01'1 the orauge I ed calor characteristic of 1Jur~/le//a :>a/lna growth . 
The gradual substi tution of plants that prefer low sol ini tias by the sol ini ty 
tolerant phytoplankton, ~lIe//Q sp . , lIIO\I occur seasonally in ~.Iatlvely . 
loe-sal ini ty hyparsal i ..... ponds thr'oughout the aul. Rasul ts ·f,..,. both Josiah's 

. Boy Pond and Guano's pond indicate thOt this species t~ occurs at about 
100 ppt sal ini ty (fig 2) . 

Zoop I ank ton spec I es cOtapOs It I on also f 0 I I owed a success I on wi th I ncreas I ng 
sal ini ty (figt.re 2). Duril'l9 March, pond salinity rose fl"Oll 46 ppt on the 10th 
to ~ ppt on the 2:!th. Throughout this IIOI1th, water boatMn (TN ... "'II4xorIJc13 
r~ ti cuI Q to) and c I 011 shr i lIP (Branch i opoda, Conchas traca) Mr" vary abundan t, 
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and f i dd I er crab I arvae and aosqu i to I arvae ANI a I so found (f i gc.re 2) . 
Between 7 April and 11) April, sallnl ty rose froll t.8 ppt to 83 ppt . Copepods, 
bo th hal pac toea i d and CJF.I cpo i d, appear ad in greg t CIbo.nianc:e, a I though ooaw 
boatllen and c I a. shr I lip wre a I so abundant. A fM f I dd I er crab I arvae but no 
IIOSqU i to larvae HNI found in Apr i I . E.al;t end pond sa lin i ty reached a h i~ 
point of 134 ppt In earlll May, but dr-opped after f~ter Input froll rain 
(fig 1 and 2). In the _t end of the pond, ooaw boat-> and cia. 5Irillp 
lIeN! no longer present, but copepods were very abundant" (harpactacolds 
doll i noted over CJF.I cpo i cis ) . Bo th harpac toea i d and CJF.I cpo i d , copepods ooere 
carry I ng eggs. A I so abundant I n the plank ton SQIIp t e ,were t I roy, brown, she II ed 
an i IIC\ 15 tha t IIOVQd I i k8 rot i flll"5 and HNI not i den t i f i ed . Tha5e Dr9CIIl i AS 

Hre abundant I n the west end of the pond through June . A I though the east end 
was beCOII i ng i ncreas i ng I II sa line, the _t end _ s tI I I NICe i v i ng sea water 
Input, and I ts salinl til rellQlned 10. (39 ppt>. Plankton at this ,end Included 
the SQM spec i as as at the _t end in add i t i on to waw boat.--. and c I a. 
shr I lip . Our I ng JI.rIe, pond sa I I n I til at the eas t end re.a I ned neer 9:5 ppt . 
Plankton species co.posi tion, abundance and distl'ibution _ siei lar to that 
dur I ng May . F I dd I er crab I arvae lIeN! found I n the fresher west end. 

The pattern of species Urnover wi th sal ini ty ina ease obserVed for both 
plants and zooplankton in Guano's pond (figure 2) .ay be rep! esentatlve of 
saasona I CJF.I as in sa I t ponds throughout the au I . I n other sa I t ponds 
studied, ~ species present In loe sallnl ty ponds were not present In high 
sal ini ty ponds (figc.re 2), following a pattern siei ler to Guano's pond. 
Sa lin I ty In IIOSt local sa I t ponds eye I es • i th seasona I wet and dry IH!Qther 
patterns, and should be paralleled by a Cl,lCla in species COIIpOSi tion following 
the sUCCHslonal pattern shown In figure 2 . ClaIII 5Irlillps, eosqul to larvae, 
fiddler crab larvae, fi IQMI"Itous green algae, and Auppia grass ...... found when 
pond sallnl ties lIeN! relatively 10411; water boatllen lIeN! abundant In a wide 
range of sal ini lies, but disappeared after sal ini ty reached about 90 ppt or 
1IIOI"e . In SOIDe ponds, copepods were abundant at intenlediate sal ini ties, 
be I.IIIUn about 60 and 130 pp t. Br i ne shr i lip 0CCUI"t"8d on I yin IaONI sa line ponds, 
with, salinities over ,120 ppt. 'At high salinities, oVer about 120 ppt, all 
zoop I ani<. ton i c spec i as eXcept br i ne shr i lip d i saPPaarad . ' ' . 

On the basis of food abundance alone, relatively fresher hypersaline ponds 
should be preferred by flaeingos . These ponds generally contoin greater prey 
species diversi ty and abundance, whi Ie in very sal ine ponds, species diversi ty 
i s low and zoop I ani<. ton popu I a t i ons are very ephetoera I . However, factors 0 ther 
than food abundance (such as retllOteness) are a I so i IIIpor tan t to f I alii i ngos 
colonias, and flQlOingos would probably not visit highly disturbed ponds no 
ilia tter who t the plank ton dens i ty , 
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Characteristic salinities of salt oonds: 
The d I SCI.ISS I on abcMl shoMd the 11IpOrt.anc. of IIOtr sa lin i ty to 

zoop I ank ton spec I es CQIIPOS I t I on and aIx.rIcIc:1nce. A I t/"oouti1 ral nfo II I. the _t 
IMadlatal1,l obvious factor affecting pond sallnl tI,I, the ~t of ...ot.. 
I f"4lUt I nto a pond IICI\I be aqua I 11,1 or lION IlIpOrtont In detr.1 n I ng Iorq-'-
~ sal inl tI,I. Of the ponds studiad, those that ___ .. II Iso I a tad froe 
the sea, tIM; rece I y I rig I Itt I e sea water I f"4lUt either OYer I and or ur dIf ~"OIIId, 
___ gel. 13 I I Y frestt. . than those 8 i th lION freql.*lt sea IIOtr i f"4lUt .. 
HoeIeYer, 4Ihen a pond reeelyes so .uCh sea water on a .regular basis that It Is 
affectrY4ily flushed; the sal ts in the pond water bra not" giYan ti.. to 
coucelltrate ~ eYOpOI"CIt I on, and sallnl ty re.Jlns 108 . Ponds that ere 
.. II isolatad froe sea watr If"4lUt, such as LH BaI,I Pond, recaiYa their IOOtr 
froll ral n, and they dr1J up COIIp I ete I y dur-I rig the dr1J ~. A certa I n ·~t 
of sa It, preHnt I n the pond bad, d I sso I \HIS I nto the fresh IIOtr. as the pond 
fills dlrlng ralnl,l periods. These sol ts orlglnata froll Infraqulllt occasions, 
such as __ stara, .twn the AO washIIs I nto the pond, ond u-...,. era 
r8CIJC lad dur-I ng . the. pond'. HOSOnO I f I II I ng' and dr1J I ng. I n ponds tha t haY8 
SOM regu I or CICOHS to AO 110 tr, but era no t f I.ushed, ..,.ar- '1'OU'\d so II n I ty I. 
gar. alll,l hl~ . 11oder1318 If"4lUt of sea IIOtr only Incr_ salinity bI,I adding 
lION sa I ts to the pond ah I ch era than conc8I.tratad t.hroc.qI 8YOpOI"O t ion. 
Sa I I n I 11,1 I n these ponds dea 'eOSe5 froll ral n and pr obab 11,1 a I so .nen h8aYy 
s tara flush the ponds • i th sea .a tar . I10st I CII"9'I ponds I n the au I; inc I ucI I rig 

Be IlIOnt Ponds, Sprat Po I nt Pond, and the ponds on AnI!gada, ere of th I s sort. 
Ponds such as .los i ah 's BaI,I Pond and the southam pond on Hoock.r I s I and era 
I ntrMd I a ta be'-l haY I rig near I y no sea IIOter I f"4lUt and IIOde! a18 I f"4lUt, and 
thaI,I pr obab I Y CI,IC la ba tM8n 10. and h I ~ sa Ii n i tI,I depat ding on ~t of 
rainfall . 

Ponds tha t haY8 p4II Il0l •• t d i rae t I ntat char IgII • I th the sao, such as . the 
northern pond on Necker Island, have loti sallnl tl85. Sea water exchauge 81 th 
pond .otr I. so fr8Cll*lt I n such ponds that or". h,Ilrsa I 1M COIIC*. trat I on of 
salts 81thln the pond .atr I. soon .Ixad 8.lth fralhar AO .ot... 1Jnd8r- . thesa . 
concIl lions, ·ralnfall . · hcis ' II ttla aff.et 00' pond ·sallnlty . Por:ds that haYa '. 
constant 10. yol~ sea .ater If"4lUt Into a localized area of. the pond .ay not 
ba COIIp I. ta 11,1 fI ushIId. Ins taod, 10. YO I ~ sea wa ter i f"4lUt causes a sa I I n I ty 
!rCId I ant acros. the pond. ANIas near the sea .ater I f"4lUt I"eIIO I n 10. In 
sal ini ty, .ttl I. ""- for froe the Input ba ..... very sail.... Biros Creek Pond 
and Duana'. Pond, both of ahlch haYe sea .atr prlllp8d Into thea, ora 8XOIIpies 
of such a ponds . PraY i ous to 11orch, 8han the YO I ~ of sao IIOter pi.-ped in 
_ qui te high (about 23 II ters/.lnute), Duana's pond was probably closer to a 
COIIp I e te I Y flushed panel. 

PhyI:lcal factors qffectlna bioloaical !l!'9!!ortiYi t.y in 191 t ponds: 
In _t aquatic IICOSI,ISt_, nutrients are 11.1 ted and toos pier", an 

IlIpOrtant part In detr.lning biological productlylty. BIIcao_ ~IIM 
ponds era such harsh anY I rot_ its, f.. 0f'9CI'\1- can I I YII ttor., and nutr lents 
era often not afficlentll,l UMd (Copeland, lQ117) . 1~la18 UN of nutrients 
and organ I c coapound. I n an IICOSIJSt.. suggests that the I f"4lU t of excess 
~trlents lIQUid not lio::r _ productiYI 11,1 . He ...... , GoodIIln at 01. (1084) 
fOl.nd that fertilizing ~llni ponds llQUici '1 ncr __ algal !r08th, toos 
prov i ding lION food for br I... shr hop. HI,IpIIrsa I i nil ponds testad In th Is_ tudI,I 
had n I trata and phosphata COl iCentrat I ons up to ·thrM t 1_ (for nitrates) and 
.ix 11_ (for phosphates) greater than sea IIOtr (tabla 1) . In an affort to 
det_IM 8hIIther rain NIlQff froll land carries nutrients Into ponds, an 
ana I .... I. of sci I chMl_tr.,. and rain IIOtar _ parf~. Iio cor-relotion _ 
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f CUld between pond ..... tr i ent cOllcelltrot I on and ..... tr I ent I eve lsi n SIrf'OUnd i ng 
soi I (table 1>. Hutri~ts In IIUd froe the bottOil of Guma's pond .re 
extreeely high. Hattral so i l conta ining !lOde! ate nl trote and high phosphate 
COIK:elltrotions was soaked in rain .ater for one hour (it was periodical/II 
shaken to encourage solution) . After the soli _ fll tered out, ..... trlent 
levels in the soi l-exposed rain .ater Mre zero . !.hen this experl~t was 
perforlled on Guano's salt pond 1IUd, however, ..... trlent levels in the rain .ater 
beC<llae IIer\I hilta (~ter than that 01 the sal t pond's .ater) . !later sa.ples 
taken fro. Oi.Iana's pond a1ter heavy rain on 2211ay hod YerY low ..... trlent 
concentrations (table 1> . These re"sul ts ind i cate that IDOst ponds do not 
receive ..... trients fro. rain fVlOff . AI ternatlvely, ..... trient levels in sal t 
ponds .au rise throI.ql cOIK:ehtration 01 sea .ater . As sea IIOter, lIhich has 
low ..... trientlevels, enters a pond and cOllcehtrates by evaporation, ..... trient 
levels wi thin the pond should i ncrease . a." using sal ini til as a indication 01 
'evaporat i on and COllcehtrat i on of sea .ater in sa I t ponds, the I cleo that pond 
..... tr i ent I eve lsi na ease throt.ql the evaporat i on 01 sea lOOter can be ana I \jsed . 
As .sal in l ty i na eased in Guano's pond, ..... tri~ts ina«l5ed, and, In the 
various ponds studied, higher salini ty ponds hod higher ni trate and phOsphate 
cOIK:ehtrations (figure 3). This suggests that the cOIK:e"tration of sea IIOter 
throI.ql evaporation provides high ..... trients in pond IIOter . However, i 1 the 
SOtrCe 01 pond ..... trients Is Internal ( i .e . fro. b iological cycles), low 
sal ini ties aay IleN!ly represent a di lution 01 pond .ater rather than an 
ind i cation of little COIK:etotration of sea .atet' . This is especially 
prob I elIOt i ca I 10r coepcr i sons between ponds III i th d i 11 erent I eve I s a 1 sea .ater 
input, but the pattern held within Guano's pond in .tlich sea IIOter Input .os 
constant and regulated . 
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FIGURE 3: Plot or pond nutrients (phosphates and nilrates) versus salinity. showing a linear 
increase or both nutrients with increasing salinity. 

~tion of sa ~ t pond habrtats : 
Sal t ponds i n the BVI are, 10r the IIOst part, h i ghly product i ve and could" 

provide r i ch food sources for flcaingos . SolIe sal t ponds are sti II lie I I 
preserved and und I sturbed and shou I d prov I de ideal f I OlD i ngo hob I tat . I f these 
ponds, in particular, ONI protected froe any disturbance or developooent of the 
surrounding land, a successful . reintroduction of flOlDingos is I ikely . III th 
enough hobi tat, flOIII i ngos wi II reproduce, and in a n<.aber of \j8OI'S, BVI ponds 
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cou I d be ~ed .1 th large flocks of these IIIOgn I f I cent birds. The success of 
the f I (III I ngo re I ntroduct I on pro j 8C t dapeuds on the nuMler of hac I tIY,j f I QII I ngos 
that are brough t (they are lION! I I ke I \I to breed I n I arge flocks) , ond the 
ab i Ii t.y 0 f BV I ponds to suppor t thaID . The ponds 0 f Anegada, be I ng both 
productive ond very Isolated, provide the IIOSt Ideal flOlllngo hob I tat . 
Hoooavar, any f I QII I ngo cD I any as tab I I shad there IOOU I d _t I I ke I y need to fead 
fl'Oll ponds on surrounding Islands even befOf'e their p<lp'Jlatlon gets large. 
Thus, there Is;, pri..".i Iy, a need to astabl ish ~t protection of 
Anegada ponds, and... secondarily,. eff"orls shoUld focus on protecting a nuIIIber 
of" otNr sti II well-Pres&rved ponds . Ponds s;uch as BelllOnt Pond <TOf'tola) ond 
Sprat Point Pond (Beef IsICl'ld), being IK!II-preserved and isolated, -av provide 
Important food rasourcas for f I OlD I ngo popu I a t I on. and daserva pro tact Ion. 
AI though other ponds, such as Josiah's Bay Pond are highly productive, IIIany 

ere likely too disturbed to attract fltlllingos, but MOSUrQS to exclude huIIOtI 
traffic ond livestock fl"Otl areas around these ponds could turn thetll Into 
sui table flcalngo hob I tat . . I1ot:t sal t ponds; in the BVI provide feeding and 
breeding grounds for native IICIdlng birds such as black-necked stll ts, BahaIta 
pintai' l ducI<J;;, ond thlck-bi lied pl~ . Tt-..as, lagal protection of salt ponds 
IH)Uld . benefl t IIOtl\I IIQterf~l, and, further 1fIOI"E!, it IIOUld assure the 
preservation of the uniqua sail pond ecosyslera in the BVI . 

GEI£RAl. COIiCWS IONS: 
1. Gradual increases In pond sal ini ties are paralleled by a succession of 

ltis sal Ini ly-tolaranl to lION! sal inl ly-toleranl organiSllS. Species 
coeposl tlon In BVI salt ponds probably cycles .i th changes In sal Inl ty, which, 
In turn, Is effected by seasonal .... t ond dry periods . 

2 . Low 5allnl ty ponds support a greater dlversi ty of zooplankton than do 
exlr_1 y hypersa I I ne ponds . 

3 . BVI sal t ponds have relatively high nutrient concentrations, ond the 
SOU"C8 of thesa r¥Jlrlants IlO\l be exlarnal . Runoff from heavy rains does not 
IncreaH pond r¥Jlrlent5, but c~tratlon of nutrients froll . sea .oter input 
.to ponds IIiCIY result In hlq,' nutrient . 1_ls i:haroclaristic of local · sail 
ponds. 

4 . For a parlicular pond, average yearly pond sal ini ty IlO\l be delerroined 
lION! by the QIIIOUIlt of sea alater input than by the amount of rainwater Input 
that a pond .. xper I """"" . 

~. The ponds on Anegada, being both reroote and biologically productive, 
shoo I d prov i de the bes l f I OlD i ngo hob i ta tin the BU I . Hotrr"ver, r"s i den l 
f I 0111 ngos wou I d probab I Y have to trove I regu I ar I y to ne I ghbor I ng i s I ands to 
feed . 

111 . §ij I t Jj9t'lil§ i Ii Ui~ IlV I cou I d prov i de i dea i hob i to 1. f Of' the once-t"lQ T. i ve 
Car i bbean f I ora I ngos , bu l I ong tar. succus 0 f a f I ora I ngo ra I n lroduc ti on 
project depends on legal protection of salt ponds. 
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