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ABSTRACT

No information exisits on the fish fauna in the shallow, algal/seagrass habitat
surrounding Parque Nacional del Este, Dominican Republic. In order to assess
the current status of fish populations near the park, 63 two-minutes otter trawls
were conducted among nine stations. The number, size, and weight of each fish
collected was recorded at each station. The percent converage of algae and
seagrass species was coflected at cach station using belt quadrats. The most
dominant species numerically in the catch was the balloonfish (Diodon
holocanthus). Only three snapper individuals and three grouper species were
collected. All three grouper individuals were mutton hamlet (Epinephelus afer).
There were significant differences in the mean biomass of fish per trawl among
stations. Stations at the opening of the channel between the mainland and Saona
Island had higher biomass than other stations. Length-weight relationships were
calculated for four speies: D. holocanthus, Scarus criocensis, Sparsimona
aurofrenatum, and Sparsimona rubripinne. There appears to be very little
relationship between algae or scagrass abundance and the biomass of fish
collected. There is a lack of recruitment of snappers and groupers to these
habitats which is one of the causes of low densities of these fishes on offshore

coral reefs.

INTRODUCTION
Parque Nacional del Este (PNE) is located in the southeast corner of the
Dominican Republic. It was established as a park in 1975. The marine portion
of the park has only recently been legally recognized as part of the park. The
majority of scientific studies completed in PNE have concentrated on the flora
and fauna of the land portion of the park. A Rapid Ecological Assessment (REA)
was carried out in March of 1994 in PNE (Vega, 1994). The objectives of the
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fish portion of that study were to describe the marine fish communities and to
identify the potential or realized threats to fishes in the area. Qualitative surveys
were completed in order to evaluate the status of the marine ecosystem and to
provide the basis for the development of monitoring studies. The REA resuits
suggested: 1) Reef fish assemblages are characterized by high species richness,
but relatively low numbers of larger, predatory species and 2) The only
recognizable human impact in the park was overfishing.

The abundance of fish is influenced by biological and physical factors
affecting the recruitment of larval fish as well as those influcncing post-
settlement survival (Victor, 1991). Recruitment is affected by the physical
oceanography of the region, larval behaviour, and of larval stage, predation, and
starvation. Post-settlement survival is affected by factors such as resource
limitation, habitat, competition, predation, disease and exploitation.

Coral reef systems are connected to other habitats through the flow of water
and resources. Most fish eggs and larvae are planktonic and may travel great
distances before settling (Leis, 1991). Larvae of many species settle in seagrass
beds before moving to other habitats. Juveniles of many types of organisms
inhabit seagrass beds for a period of time, and as these organisms grow, many of
them move to coral reefs (Ross and Moser, 1995). Seagrass beds also function
as a feeding area for some fish such as grunts, which move off the reef and into
the seagrass at night to feed (Shulman and Ogden, 1987). Quantitative
characteristics of these habitats have been shown to infiuence the species
abundances of fish.

The goal of this study is to examine the abundance of juvenile fishes in
algaliseagrass dominated habitats in PNE in order to determine if there is
significant recruitment to these habitats. Two objectives will be completed to
meet this goal: 1) the species composition and biomass will be reported and 2)
the biomass of fish will be compared among stations with quantitatively different
types of algal/seagrass habitat. Lenght-weight relationships will be reported for
those species for which there was a large enough sample size to have a
statistically valid relationship.

METHODS

Quantitative Sampling of Juvenile Fish

Sampling was conducted from March 7-15, 1995, between 0900 and 1700
hours. Nine stations were selected: four located in between Ista Saona and the
mainland, three on the western edge of the park, and two on the western edge of
Isla Saona (Figure 1). A threc-meter wide otter trawl was used to collect
quantitative information on the species composition and biomass of fish.

A point was selected in shallow-water with algae or seagrass covering the
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Figure 1. Map of study area. The numbers show the location of trawling
stations.
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bottom. The site was inspected for obstructions, such as corals and rocks, in
order to avoid damage to the environment or equipment. Each transect was
standardized at 2 minutes duration and approximate speed of 2 to 3 knots. The
position at the beginning and end of the traw] was recorded using a Global
Positioning System receiver (GPS) in order to calculate the distance trawled.
After the trawl was completed, the fish collected were measured to the nearest
0.1 cm and weighted to the nearest 0.1 gram. Species which could not be readily
identified were retained for later identification. Three to twelve trawls were
.conducted per station (Table 1 ). The mean biomass per trawl was compared
between stations using Kruskal-Wallis ANOVA (Zar, 1984).

Algal/Seagrass Quantitative Surveys

Quantitative surveys in order to characterize the coverage of algal and
seagrass species as well as sediments was conducted at seven of the nine trawling
sites (Table 2). Beit-quadrats were used to collect the cm? per m? of algae,
seagrass (Thalassia testudinum, Syringodium filiforme and Halodule wrightii),
and sediments (fine grain silt or mud and coarse grain sediment). Within each 1-
m? guadrat the percent coverage of each of the seven categories was visually
scored into one of the following categories: 0) absent, 1) 1%, 2) 1-5%,3) 6-25%,
4) 26-5-%, 5) 51-75%, and 6) >75%. The mid-point of each category was used
to transform percent coverage into cm%m2. The relationship between algae,
seagrass and sediment coverage and fish biomass was tested with Spearman rank
correlation (Zar, 1984).

Length-weight Relationship

The length-weight relationships of fish species was studied using linear
regression between the logarithms of weight (g) and length (cm) of each
individual encountered. This yielded refationships between length and weight
described by the equation W=aL® for the four species with more than 30
individnals collected.

RESULTS
Species Composition and Biomass of Fishes

There were significant differences in the mean biomass per trawl among the
stations sampled (H=18.677, df=8, p<0.05). The stations with the highest
biomass were 3 and 1. The biomass by species is presented in Table 3.

The most frequently encountered species was the baloonfish, Diodon
holocanthus (n=110), which was found in all 9 trawling stations. This species
was followed in frequency by the scarids Sparisoma aurofrenatum (n=4T}),
Scarus croicensis (n=45) and Sparisoma rubripinne (n=42). A total of three

264



Proceedings of the 43th Gulf and Caribbean Fisheries institute

wnuseyoonelt
- - - - - - - - - srus)doydAio)
IVaIgoo
- - - - - (eo0¥e0O - - - swudubie snuyoeired
- - - - - - - (ggoklo - JojodisieaA shuejoooeiepw
IYQININD
- - - - - (ZL'0)200 - - - snieuls UopoReyD
IVALLNOQOLIYHD
(9L°1)290 - (g5°1)9Z (2eo)sLo (86°8)ze’L snjefeo0 snyjjog
3IvaiH108
- - (z8 emm o (yo :m 0 (g0g)se (22°0)Zv 0 - smjind seunayiuel)
- (o :3 0 (g0 e:_ 0 - - (g5 38 £ (68°2)ER0 sneyo snyueIRUOK
(6z0o)b0 - - - - - - smduos snsengy
IvalLsIve

snjejnoewy
(seole0 - {(r0°1)6°0 - f{opo)rz0 (180)5Z'0 SNLUOJSOINY
IYQINCLSOINY
- - - - - - - (88050 - BPISIAAIS,

IYAINYIHLY
(09606 - - - - - - - - SNaiNJaos SMNyuesY

geviiy - - - (sowiove - - (26'0)E50 - snbiniyo sninypuesy
- - - - - (evo)zvo (eot)zt - {9¥D)EL'0 snueryeq sninyuesy
IYAIENHINYOY

- - {90)800

6 B z 9 g v £ Z 7 §510305/AWES

‘sisaujueied ul UMOYS SI UOHIBIASD plepuels
‘3183 {ap |euoioeN anbied ul uoRe)g mel] Jad s219adg Jo ssewolg ueapy g e[qel

265



Proceedings of the 48th Gulf and Caribbean Fisheries Institute

(evvezo -

- (6'82)5°CL

- (e
- Gy rdlordl

wmeaujjomne
- - - - (21010 - uojnuise
IYAASYAYIWOd
‘dds sAiydooe7
siosupenb
- - - - (86°0)820 - shydopoe
siepnesiq
sfAuydojoe
IYaHOvYLSO
shaed
- - - - - - snjeydazoab0
IvanvHd3ID0990

smeinoeus
- (oowere (Lts)eLs (96'6)6'9 (ev2)vL (L1°E)gL L snausdnpnasd
Ivaninw
- - - (zv'0)EL’o - - srunsAiyo snunfoQ
- - - snpode snuefing
IYAINYrLA

heod
- (ege)se (o1gisve - (2r8)eee (921160  sesooileH
smejng
(rre)esz (B L)seL (szoisza (012 oy el L (€4 1¥S 0  sassoydneH
sisdajebatu
- (L2o¥sg0 (sro¥geo {(€z0)20 - {6z 0)8OD  snoucpeioQ
IvaNavl
- - (6r5)2Le - SNNI SNUBIOIOH
AYAIYINIOONOH

- - - - Y )

9 5 4 £ |4 3 saladgyAjiled

ToRelS |WMe1] 190 S8/0adg J0 SSewolg UBap (U0)) ¢ a[geL

266



Proceedings of the 48th Gulf and Caribbean Fisheries Institute

€L1)s0

(eeres ez (0selvee (86° 102

(Pov)¥ L {8V 0)ET 2
- (coeige 0

(82°0)/20 -

(zov)ee6 (y2a)ee'e

(ce¥)gL -

[}

L}

L]

- (8gz)eece - {801)e'1€ 498 SeISBYAY
IYAINYHEIS
uanund
(6L2)6'L - (gzglzel (b2'L)9g0  eusedioog
sioopuel

(szales oLyl - - {82'82)5'6 eusredioas

IVAINIVIHOOS
auunduqni

(s8)ez’ Ll (95'9)56'9 (BLee vz (292)eo6 (61)psz  ewosueds

sueipes
(szeleey (9571)6'0 (89°9)z6'z  ewosueds
wiruaydosAiyo
- - (egg)l's (909)g'gL  ewosueds
WNJRUBII0INE
- - - - ewosueds
(ez'0)ico - ‘dds snieds
(8v'¥)26'8 (98°0)£2°0 fHast snigog
AVAINYDS
‘dds uonuwiae
SNUNIOS UOINMUSEL
Hoanunid uomueerH
wintesuyoey
uomueety
wnaiAbiesAiyo
- - Go.emod - uonuiaerH

- (6’010
{90)s00 (09)95 B9

1
*

- (gg0)iz'L

[ 1 sapadg/ijitue S

S_aﬁﬁﬁﬁaﬂﬁmﬁaﬁqﬂﬁuﬂaﬁdﬁﬁ

267



Proceedings of the 48th Gulf and Caribbean Fisheries Institute

(srolsto -

- {st'L)so

siiqeLiea
- sajsebajs
snjejsoans)
sojsebays
IVAIHLINIOVYINOC
uebuads
sapiojaoyds
snyuesooy

(9t'2)20'6 - -

(L5 2eey - (s2e)eey - -

(p0'28)1°LE (6'¥8)5'cH (0'16)8°10 (P12)E 22 (22)5'G1L (£6°ZE)LP (BE 968 (OFL)S6EL (GLL)6TL uopoi

(r228)82

smeuuajue
snIv)oALLIofY D)
Blels0l
Jaisebiyjuen
IVAILNOQOYHI3L
- SnpouAs snpoulsg
snipawsul
(6L2)6 - (gryese SNPOUAS
sualeo}

) T - - {6SSL)S¥ SnpouAs
IYAILLNOJONAS

- - - - - Jsyadid,
shjeydasfyoeq
snaweIoWS0D)
IVYOIHLYNONAS
efjend
(ze'e)oge . - snapaydoddArs

- (ea)e - -

(68°2)29'1

(ZL'0)51L'0 -

g ¥ € 4 l sapadg/ije

‘uonels mel ). Jad s210adg JO SSEWOIg uesyy (1U0d) °¢ a|qeL

268



Proceedings of the 48th Gulf and Caribbean Fisheries institute

grouper (all mutton hamlet Aiphestes afer) and three snapper (two yellowtail
snapper Ocyurus chrysurus and one schoolmaster Lutjanus apodus) were
collected in all 63 trawls.

Relationship between bottom type and fish biomass

The composition of algae, seagrass, and sediments is shown in Table 2.
There was a significant correlation between the area coverage of coarse-grain
sediments and the mean fish biomass per trawl (r;=0.893, n=7, P<0.05). There
was no significant relationship between any other habitat variable and fish
biomass, nor any significant intercorrelations among habitat variables.

Length-weight relationships

Length-weight relationships were calculated for three species of parrotfish
and one species of puffer. The lenght-weight relationship for the ballonfish
(Diodon holocanthus) was W=5.73x10-2 L226 (n=110, R?=0.76). The equation
calculated for the striped parrotfish (Scarus croicensis) was W=5,16x10-3 L34
{n=45, R2=0.77). The relationship calculated for the redfin parrotfish (Sparisoma
rubripinne) was W=1.16x102 L28 (n=42, R2=0.96). The relationship for
redband parrotfish (S. aurofrenatum) was W=6.11x10-3 L*17 (n=47, R2=0.89).

DISCUSSION

Maost reef fishes have a bipartite life-history with pelagic larvae that travel
with the currents until a suitable habitat is found in which to settle (Leis, 1991).
Adults are relatively sedentary, spending most of their whole life in the same reef
{Bardach, 1958). Factors which affect the distribution of coral reef fish can be
divided into those which affect the larval pelagic stage and those which influence
the sedentary adult stage (Jones, 1991).

The trawl data provided information on the distribution of juvenile fish
species, The most biomass was found near the mouth of the channel between the
mainland and isla Saona, indicating that this area had suitable habitat for
juveniles. At this site the mutton hamlet, a permanent resident of seagrass beds,
dominated in biomass. Several studies have shown that there are significant
differences in the biomass and species composition among different types of
seagrass assemblages. In Biscayne Bay, Florida, Roessler (1965) showed that
the numbers of species and individuals varied between dense turtle grass
{Thalassia testudinum), patchy turtle grass, and bare sand and mud bottom.
Martin and Cooper (1981) also found that the biomass of fish in pure stands of
Thalassia testudinum were significantly higher than in pure stands of
Syringodium filiforme. The location of the scagrass bed relative to other
ecological features such as mangroves and coral reefs is also important (Baelde,
1990y We did not observe a significant difference in the fish assemblages
between different types of seagrass/algal habitats. The most important influence
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appeared to be related to water flow out of the channel between Isla Saona and
the mainland. In PNE, future research must concentrate on determining the
coverage of scagrass beds nearshore as possible settlement habitat for juvenile
fish.

There are clearly very few recruits residing in these seagrass beds, specially
commecially important predators such as groupers and shappers. The low
numbers of these fish are influenced by the physical oceanography of the region.
Recruitment of juveniles can be either local (from the offshore reefs), regional
{from other areas in the Caribbean), or a combination of the two. Fishing
pressure can also influence the amount of recruitment in an area since it targets
the larger fish which have the biggest reproductive output , due to the
exponential increase in fecundity with length (PDT, 1990). In PNE, future
research should concentrate on small scale circulation patterns within the park to
determine whether recruitment is probably the greatest influence on the number
of juveniles. For predatory species in PNE, the number of mature,
reproductively active fish in shallow water was clearly not enough to support
future generations.

This paper represents the first information on the populations of juvenile fish
in shallow-water habitats in Parque Nacional del Este. The surveys showed that
there is a lack of recruits which could move to offshore coral reef habitats. The
physical oceanography of the region will need to be better undetstood so that it
can be determined whether this is a result of local or regional fishing efforts
reducing spawning stock biomass.
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