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1 ;  mTRODUCTION 
Many recreationally caught species of fish are dependent on specific benthic habitats for food as 
well as shelter for at least part, if not all, oftheir life cycle (Jackson 1997). Benthic habitats such 
as algal plains, seagrass beds, and coral reefs are essential foi many fish species (Ostdander et a1 
2000). The physical structures present within these benthic habitats: (1) protect fish from 
environmenta1 stresses, (2) help small fish avoid predation, (3) reduce competition, and (4) 
enhance resources (Syms and Jones 2000). Healthy and complex benthic habitats can result in 
continued recruitment of fish and can support complex fish assemblages (Friedlander and Parish 
1998). 

The habitats supporting recreational fish species in the U.S. Virgin Islands (USVI) are generally 
fragile (Aoueldoom et a1 1997). As such. there is a need to assess the current state of these - . *. 

resources, monitor any changes, and establish long term managemer~t strategies to ensure their 
sustainability. 

The Inner Mangrove Lagoon within the Cas CayMangrove Lagoon Marine Reserve and 
Wildlife Sanctuary and the St. James Marine Reserve and Wildlife Sanctuary on the southeast 
coast of St. Thomas were selected as the study area. These maiine reserve area were established 
in September 1994. The Inner Mangrove Lagoon and the St. James Marine Reserve and 
Wildlife Sanctuary were identified as primary nurseiy grounds for fisk @FW 1994). 

This report summarizes the Benthic Habitat Assessment Project activities hithin the Inner 
Mangrove Lagoon and the St. James Marine Reserve and iniildlife Sanctuary. This report 
documents the findings of this five-year study. 

OBJECTIVE 

The USVI Benthic Habitat Assessments Project (BHAP) was developed: (I) to provide baseline 
information on a variety of critical marine habitats in USVI; (2) to pzovide time series 
information on changes in these key benthic habitats; (3) to monitor a marine reserve area and 
assess the status over time of protected habitats and fishery resources, within a marine reserve 
system and (4) to provide the information for a GIs system. Tbis information will be used for the 
development of sound management strategies for these key habitats (see DFW 1999). 

AeriaI Mapping 

National Oceanic Ailnospheric and Administration aerial photographs taken in 1999 (NOAA 
draft) were used to map benthic habitats for this study area (see Figures 1 to 5). Major benthic 
habitat types were identified from magnified aerial photographs. From these photographs, three 
basic bottom types could be accurately identified: hard bottoms (including coral reefs), sandy 
plains, and seagrass/algal beds. 
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Ground truthing was done using snorkel tows or SCUBA. This field verification also allowed 
more detailed identification of the habitat. Types of substrate, habitat and cover follow that 
defined elsewhere (see Anderson et a1 1985; Gets  et a1 1985; Boulon 1985 and 1986; Devine 
draft; md NOAA draft). A list of the substrate, habitat and co\;er classifications used here are 
presented in Appendix 1. 

Transect Si:e Descriptions 

In 1996, an initial 18 sites were selected (see Appenndix 2). Three habitat types \?'ere monitored: 
seagrass (transect sites 1,2,3,8,9,10,13, 14,15 and 16), cord reef (transect sites 4,5,7, 17, 
2nd 18) and algae (transect sites 6, 11 and 12). Two additional coral reef sites (transect sites 19 
and 20) were added in 2000 (see Figure I). These two new sites replaced transect sites 5 and 13 
that could not be relocated after storm damage. 

Great Sf. James 

Transect site 1 was located in a shallow bay on the northeast shore of Great St. Jaines (see Figure 
2). This is the easternmost point of the St James Marine Reserve and Wildlife Sanctuary. The 
s~bstrate at this site is sandy and dominated by seagass with some algae. This was classified as 
a seagrass bottom type. 

Transect sites 8,9, and 10 were in seagass beds (3.5 to 9 m depth) in the southern half of Great 
St. James' west-facing and largest bay (see Fi,gxe 3). The bay's large size and natul-zl protection 
from prevailing currents make this bay a popular anchoring site for the many boats operating in 
the USVI. 

Transect sites 14,15 and 16 were located in the deeper (up to I4 m depth) northern half of Great 
St. James' west-facing bay (see Figure 3). This area is sliehtly more exposed to the westerly 
currents and winds than other sites. The northernmost transects (transect sites 14, IS, and 16) 
extended through coral patches, submerged bedrock, and sand, then into algal and seagass 
toward the south. In the seagrass area, "blo\v-outs" (large circular gouges in the seagrass caused 
by anchors and anchor chains) are silty and covered with cyanophy3ic mats. Blow-outs are a 
distinctive feature of this area These blow-out areas were designated as sand bottom or 
cyanophytic species in transect data records. 

Great Bay 

Transect sites 2,3,3,6,7, 13, 19 and 20 were located in Great Bay, on St. Thomas' eastemnost 
shore (Figure I). This bay is the northemnost area of the St. James Marine Resenle and 

Wildlife Sanctuary. Great Bay is quite open and the substrate is heterogeneous. 
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Transect sites 2, 3 ,4  and 13 were seagrass sites, while site 6 was algal plain and sites 7, 19 and 
I 20 were coral reef sites. 

Transect site 13 was one of the deeper sites at 18 to 19 m. It was located in the center of the 
mouth of Gieat Bay (see Figdie 1). The transect line at this site ran across classic zonation from 
deeper water algal and "rope" sponge plains, through a seagrass dominated habitat, across a 
sandy area, then onto a patch reef whch rises to within 8.5 m of the surface. This transect was 
only sampled in I996 and 1998. It could not be relocated in 2000. 

Transect sites 19 and 20 were on the southeast edge of Great Bay (see Figure 1). These two new 
sites were replacement sites for sites 5 and 13. The sites were chosen in order to increase the 
number of coral reef sites sampled. These transect lines were laid d o w  parallel to one another. 
Transect site 19 'isfzs located behind the reef crest and transect site 20 was on the reef slope of a 
linear reef 

A/(angroa:w Lagoon 

Transect sites 11 and 12 were located in a mangrove-lined channel between St.Thomas and 
Patricia Cay in the Inner Mangrove Lagoon, the southwestern extent of the Cas CayManerove 
Lagoon Marine Resenje and Wildlife Sanctuary (see Figure 4). The substrate of this back reef 
area is composed of fine silt, algae, and coral rubble. This area is protested from wave action. 
Transect depth was between 0.75 m to 2.6 m. The transect line for site 11 had to be bent slightly 
mid-point to accommodate a bend in the channel. 

Jersey Buy and COX* & CavRocks 

Transect site 5 ~vas Iocated in an area of patch reefs in the center of the marine resenre, Jersey 
Bay (see Figure 5). The depth at this site ranged from 11 to 15 m. 

Transect sites 17 and 18 (Figure 5) were located just north of Cow and Calf Roch. These two 
exposed rock outcrops define the southern seaward border of the St. James Marine Reserve and 
Wildlife Sanctuani. This area is a ~ooular dive swot. At trznsect site 17, the substrate is bedrock . . 
and coral rock covered by hard corals, encrustinisponges, and branchin& octocorals. The depth 
was highIy variable here due to rock canyons. The transect depths ranged from 3.5 to 6.6 m. 
Transect site 18 was north of and ran parallel to transect site 17. The substrate here is Ievel 
bedrock and consolidated carbonate bottom dominated by branching and fan octocorals, with 
small bodder scleractinians. 

Transect Methods 
Be~ztllic Survey 

In 1996, a total of 18 pennanent transect sites were established. In 2000, two inore were 
established. These transect lines were deployed using SCUBA or snorkel. In 1996 at each 
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transect site, three 1 m long fiberglass stakes were pounded into the substrate to a depth of 0.5 m 
or cemented to coral rock at 50 m intervals marking a transect line 100 m in len,&. 

To aid in relocating sites, global position satellite (GPS) coordinates were recorded (see 
Appendix 2) along with land based triangulation points. In 1998, PVC stakes embedded in the 
cement and concrete blocks were deployed to assist in relocating the transect sites. 

At each site, a 100 m transect line (with meter marks) was deployed between the three 
permanently fixed stakes. A second 100 m transect line at each site wvas located by the diver 
facing the direction of the shallowest stake and moving the transect line parallel to the original 
line a11d to the right 2 In. Results fioin the second 100 m trmsect provided an indication of the 
e.xtent of habitat variability and patchiness of benthic organisms. 

Por the benthic survey, a aver iecorded on a slate the species oi  substrate type that occurred 
directly underneath each meter mark of the transect line. An abbreviated code was used for 
species of corals and algae (see Appendices 3 and 4 respectivdy). Habitat codes followed those 
Iisted in Appendix 1. 

The sampling dates and types of surveys completed are listed in Appendix 5 .  The benthic 
surveys were to be repeated once every two years starting in 1996. 

In 1996 and 1998, in addition to recording species and substrate type, underwater videotape of 
each transect line was completed. A diver swam with an undenv~ter camera one meter off the 
bottom and rccorded the benthic habitat along the marked line. This line was weighted and 
marked at one and ten meter increments between the permanent stakes. The videotap" P~ were 
edited and archived to provide visual and qualitative records. This sampling technique was not 
repeated in 2000. 

In the summer of 1998, follolv-up surveys were initiated. A series of small hurricanes and 
tropical depressions (between the initial study period and 1998) made it difficult to find the 
permanent transect markers. However, all transect markers (except those at sites 5 and 13) were 
eventually found. These were probably lost due to stonn action. Some sites had to be remarked 
to facilitate finding them in the future. 

Between May 2000 and January 2001, transect sites were resurveyed within the marine reserve 
areas (see Figures 1 to 5). Two new transect sites were established (transect sites 19 and 20, see 
Figure I) and surveyed during this time period. A total of eighteen sites were surveyed including 
transect sites 1 to 4,6 to 12, and 14 to 20. 

Fish Survey 

For the fish sunley, the methodology presented in Bonsack and Bannerot (1986) was fo11owed. 
At least one fish survey was carried out for each benthic survey site in each of the sampling 
years. For each fish count, the diver initially tied brightly colored ribbon to the ends of 15 m 
lengths along the original 100 m transect line. The diver then moved to the 7.5 m mark (mid- 
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point). Rotating slowly 360' at the 7.5 m mark, the diver then recorded all species observed 
within a 7.5 m radius (within an imaginary 15 m diameter cylinder of water extending from the 
bottom to the water surface). During the first 5 minutes at this station, all species of fish within 
this imaginary 15 m diameter cylinder were recorded (see Appendix 6). The diver also recorded 
the exact location he was on the tTansect line. Abbreviated species names were used to simplify 
data collection. These abbreviated names used the first three letters of genus name and first four 
letters of the species name (see Appendix ?A list of fish alphabetical by species and Appendix 
7B list of fish alphabetical by fish family). 

After the initial species list ap as completed, the diver rotated 360' again to estimate the number 
and size of fish for each fish species initially listed. Large schools of fish were estimated by 
lo's, loo's, or 1,000's. Fish length rvas estimated as fork lengrh (n) the distance between the 
tip of the upper jaw and the end of the middle caudal ray. Minimum and maximu~n fork len,@hs 
were recorded to the neaiest cm. 

At each location, the site number, time, water depth and temperature, percentage cover and 
bottom classification, center and +7.5 m and -7.5 m marks along the 100 m transect line, and a 
layout of the benthic cover within a 7.5 m radius were recorded (see Appendix 6). 

At least one fish census was completed for each transect site for each sampling period. As time 
and resources permitted, the fish census was repeated at different locations along the 100 m 
msec t .  The locations of any additional fish censuses lipere arbitrarily selected along the 100 m 
transect line. 

After the fish censuses were completed, both 100 m transect lines were rolled up and removed. 
The three permanent markers remained in place. 

For most sites, the benthic survey and a fish count survey were completed on the same day. In 
some cases, only the benthic survey was completed in a day. Staff would then have to return to 
the site at a later date to cornplete the fish count survey. The ability of staff to complete both 
surveys depended on weather conditions, staff availability, and complexity and diversity of the 
habitat at the particular site, 

Analysis 

Percentage benthic cover was calculated by dividing the total number of each habitat 
classification type (based on Appendix 1) by the total number of meter marks (100). 

The Shannon-Weiner diversity index (H') was calculated based on the number of benthic species 
and number of each benthic species observed for each transect and each year. H' tyas also 
calculated based on the number of fish species and number of each fish species observed for each 
transect and each year. 

The mean fish density (fish/m2) for each site and each species was calculated as the total number 
of a fish species observed at a transect site divided by the total area of seabed surveyed at one 
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census site. A separate fish density estimate was made for each transect site and each survey 
period. 

For each transect line, rank abundance of fish species and proportional abundance of fish 
observed %Irere calculated and (based on Bonsack and Bannerot 1986) arrrong sampling 
dates. .Area for each 15 m diameter survey site was calculated using the formula x i  (r = 7.5 m). 

RESULTS 

Benthic Cover 

Chznges in percentage substrate conlposiiion for eacht-ansect site sampled (in 1996, I998 and 
2000) are compared in Fig~res 6 to 24. Each line in :he graphs indicates the averase percentage 
cover of a specific bottom habitat type. Bars were added to show the range of percentage cover 
(based on the two transects 2 m apart) at each site. For Site 5 (see Figure 10) and Sits 13 (see 
Figure IS), bar graphs are presented as transect surveys. Sun~eys were not completed at these 
sites for all three sampling periods. For sites 19 and 20 (that were established in 2000), bottoin 
composition data were also illustrated using bar graphs (see Figure 24). 

Figure 25 to 27 summarize changes in percentage seagrass coverage over time for "seagrass" 
sites in Great Bay and Great St. James Island. Figures 28 and 29 summarize changes in percent 
algae coverage over time for "algae" sites in Great Bay and Inner Mangrove Lagoon. Figure 30 
and 3 1 summarize changes in percenr coral coverage over time for "coral" sites in Great Bay, 
Jersey Bay and Crow R: Calf Rocks. Each line in these graphs indicates the average percentage 
cover of a specific bottom habitat type for tmnsects within the same geographical locale. Bars in 
the graphs represent standard deviation in the sites analyzed. 

A list of benthic species identified durins each survey period is provided in Table 1. This table 
also indicates the presence (or absence) and percentage cover for each of these benthic species 
for each survey period. 

G ~ e n t  St. James 

Between 1996 and 2000, seagrass cover in Christmas Cove, Great St. Jaines (transects 8,9 and 
10) increased steadily from about 60 to 90 percent (see Figure 26). During this period, seagrass 
cover in Bareass Bay, Great St. James (transect 1) decreased from about 95 to 60 percent (see 
Fi-me 26). The dominant seagrass species was SyringodiumJiifornre, followed by Tlmlas.sia 
testudinunr (see Table 1). 

Between 1996 and 2000, seagrass cover in northern Christmas Cove, Great St. Jaxnes (transects 
14, 15, and 16), initially increased from 40 percent to 50 percent (1996 to 1998, see Figure 27). 
From 1998 to 2000, it declined to about 30 percent (see Figure 27). The dominant seagrass 
species was ~/ringodiurnfilijbrt~te, followed by T/zalassia fesfudinunl (see Table I ) .  
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Great Buy 

Between 1996 and 1998, seagrass cover in Great Bay (transects 2,3 and 13) declined slightly 
from about 25 to 20 percent (see Figre  25). Between 1998 and 2000, seagrass percentage cover 
increased dramatically from about 20 to 80 percent. The most common seagrass species was 
$ringodiun~fiII;rorme (see Table 1). 

Between 1996 and 2000, algae cover in Great Bay (transect 6) increased steadily from 10 to 20 . - - .  
percent (see Figure 28). Green algae (Chlorophyta) were the most common al&e present (see 
Table I). 

From 1956 to 1998, cord cover in Grezt Bay (transsc;s 4,7, 19 and 20) decreased slightly from 
10 to 5 percent (see Fis-e  30). Then it increased to z b o ~ t  25 percent (by 2000). The increase in 
2000 can be attributed to the high coral cover in transects 19 and 20 which Irere not sampled in 
1996 and 1998. h4on1astrea ni7nuiaris ww the most common coral in transects 4 and 7 (see 
Table 1). Fmia frugutiz and Montastrea cavernosa were most common coral in transect 19. 
Porites usr"r.eoici'es was the most common coral in transect 20 (see Table 1). 

Inner Muizgrove Lagoon 

Benveen 1996 to 2000, algae cover in Inner Mangrove Lagoon (transects 11 and 12) increased 
steadily and dran~atically from about 50 to 70 percent (see Figre  29). In transect I I, Penicillus 
cupitafus and P. pyrforntis increased during this period (sez Table 1). In transect 12, P. 
cupifatus 2nd Halimedu tuna increased, but Luurencia i~ztricutu decreased during this period. 

Jersey Bay/(;b~v and CalfRocks 

Between 1996 and 1998, coral cover in Jersey Bay and Cow and Calf Rocks (transects 5, 17 and 
18) decreased from about 45 to 20 percent (see Fi,we 31). From 1998 to 2000, coral cover 
increased to about 50 percent. In transect 5, the lettuce coraI, dgarcia agaricites, and the fire 
coral, Millepora contplmata, declined from about 15 to 0 percent between 1996 and 1998 (see 
Table 1). Coral coverage increases between 1998 and 2000 were related to increases o f M  
contplal~ata in transect 17, and M alcicornis in transect 18 (see Table 1). 

Fish Census Results 

A list of fish species observed at eachtransect site during the three survey periods is presented in 
Table 2 (see Appendix 7A list of fish alphabetical by species and Appendix 7 '  list of fish 
alphabetical by fish family). During this study, a total of 154 species of fish were observed in all 
fish surveys over this study period. The most commonly occurring fish species included: 

1. Haliclroeres bivittatus present in 34 transects (50.8%); 
2. Acantizurus bal7ianus present in 24 transects (35.8%); 
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3. Stegastespartifus present in 32 transects (32.8%); 
4. Aca~rthurus coertrleus present in 21 transects (3 1.3%); 
5. Thalassoma bifasciarzcm present in 20 transects (29.9%); 
6. Sparisornu viride present in 19 transects (28.4%); 
7. Stegastes leucostictus and Acanfiltrrus cl~irurgas each present in 18 transects 

(26.9%); 
8. Caranr ruber present in 17 transects (25.3%); and 
9. Sparisoma aurofienatunt and Scarus croicensis each present in 16 transects 

(23.9%). 

The density (fishh') and average sizc of fish (n) observed during each of the three survey 
periods are presented in Table 3 by transect number and species. A summary table is provided 
on the number of species per zrea and total fish density (see Table 4). 

For each transect line, fish species rank abundance and propotrional abundance were calculated 
and compared between sampling periods (see Fi,pes 32 to 50). In addition, the Shannon- 
Weiner species diversity index for both fish species and bottom composition were compared (see 
Figures 51 to 69). In these fipures, arrows nJere inserted to show the chm.ge in the relationship 
between benthic and fish H' indices over the 5 year survey period. If the indices did not change, 
then all plotted points wvould be close together. Ethe habitat under went major changes, then 
these plotted points would be fzr apart. 

Commercially and recreationally i~npoitianl fish species such as groupers and snappers were 
commonly observed during these fish surveys. Nine species of o;rourrzr (Senanidae) and 6 - - A .  

species of snapper (Lutjanidae) v7ere observed duringihe survey peiiod Gro~per species 
observed (present in one or more of the 56 total transects compIeted in this study) included: 

1. Serranus tigrinzis present in 8 of 56 tiansects (11.3%); 
2. Hjpoplectrus spp. present in 7 transects (12.5%); 
3. Epinepheius adscensionis and Hypoplecfrrcspuella each present in 5 transects 

(8.9%) 
4. Epkepheius p;trttatus, hGripristis jacobus, and Serrarrus tabacarius each present 

in 4 transects (7.1%); and 
5. Epiirephelus cruentafus, Mycteroperca tigris, and Serranus tortuganrm each 

present in 1 transect (1.8%). 

Snapper species observed included: 

1. Ocyurus cir~ysuriis present in 13 transects (23.2%); 
2. Lurjatrus griseus and Lzi$atrrrs q~tragris each present in 5 transects (8.9%); 
3. Lurjnnus analis present in 4 transects (7.1%); 
4. Lr~ganus apodus present in 3 tiansects (5.1%); and 
5 Lutjanur cyatropterrcs present in itransect (1.8%). 

During surveys of transects 19 and 20, divers obsenred large schools of gray snapper,Lutjarzus 
griseus, (>I00 fisl~) on patch reefs adjacent to the linear reef. These fish periodically sxvam 
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across transect line during the survey of transect 20, but were not present within the 15 m 
diameter circle during the fish censuses. 

Great St. James 

For aggregaied Christmas Cove and Bareass Bay (Great St. Janes) seagrass sites (transects I, 8, 
9, and lo), no species of fish were observed in all four transects in all three sampling periods (see 
Table 3). For tiansects 1,9 and I0 individually, no species of fish was observed in all three 
sampling periods for each of these transects. In transect 8, Halichoeres bivittatus, Heterocorz,oer 
lruiis, and Stegustespurtitrcs were observed in all thee sampling periods. 

For aggregated north Christmas Cove seagrass sites (transects 14, 15, and 16): no specizs of fish 
\\>ere observed in a11 thee tiansects in all three sanpling periods (see Table 3). For tiansects 15, 
no species of fish was observed in all three sampling period. In transect 14, Hulicl~oerespictus 

T/rufu.womu biJCasciatunr weie observed in all three sampling periods. In transect 16, 
Huiichoeres biviftc~fzis was observed in all three sampling period. 

Great Bay 

For aggregated Great Bay seagrass sites (transects 2,3, and 131, no species offish was observed 
in all three tiansects in a11 three sampling periods (see Table 3). For transect 2, Acanthurus 
clrinrrgus, H)poplectruspuellu, and Spurisonza virin'e were observed in all three sampling 
periods (1996,1998, and 2000). For transect 3, no fish species was observed in a11 three 
sampting periods. For &ansect 13 (that was not surveyed in 2000), Heteroconger kalis was the 
only fish species observed in both the 1996 and 1998 sampling periods. 

For the Great Bay algae site (transect 6), no spccies of fish was observed in all three sampling 
periods (see Table 3). Calumr~s calamus was observed in the last two sampling periods (1998 
and 2000). 

For aggregated Great Bay cord sites (transects 4 and 7), Stegustes leucosticrus and i"halussonra 
bfusciaium were present in both sites for all thee sampling periods (see Table 3). The other 
Great Bay coral sites (transects 19 and 20) were only surveyed in 2000, but also had these two 
species present. In transect 4, several species of fish were present during all three sampling 
periods. In addition to the hvo species mentioned above, Acaizthurus bulziunus, A. chirurgus, A. 
coeruleus, Halichor?res bivittatus, Spurisonza viride, and Stegustespurtitus were present. In 
tiansect 7, no other species (besides S leucostictus and T. bifasciatnm) were present in all thee 
sampling periods. 

Inrzer h.langrove Lagoon 

For aggregated Inner Mangove Lagoon algae sites (transects 11 and 12), no species of fish was 
observed in all three sampling periods (see Table 3). In transect 11, Acanthurus cilirugus and 
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Halichoeres bivirfattis were observed in all three sampling periods. For transect 12, no species 
of fish was observed in a11 three sampling periods. 

Jersey Bay/Cow and CaVRocks 

The COW and Calf Roch transects 17 and 18 were surveyed in 1996 and 2000. For aggregated 
coral sites at Cow and Calf Rocks (transects 17 and 18), only A. coeruleus was observed in 1996 
and 2000 (see Table 3). In transect 17, in addition to A. coeruleus, A.licrosparhodon clzrysurus 
was also observed during both sampling periods. In transect 18, besides A. coeruleus, twel'ire 
other species of fish were observed in 1996 and 2000. The Jersey Bay site (trensect 5) was only 
surveyed in 1996 and.4. coenrle2is was obsenled on this transect. 

Be~thic  Mapping 

The area studied here are sites where data on benthic composition were previously not available 
(see Anderson et al 1985). Field data collected based on aerial mapping and ground mithing 
were provided to the Conservation Data Center (CDC) at the University of the Virgin Islands 
campus on St. Thomas in 1997. CDC inputted this information into their GIS database, and 
produced benthic habitat maps of the area 

Fieid Work 

Most transect site stakes and posts have persisted through eight tropical systems (including six 
hurricanes) that have passed over or near the Virgin Islands over the last several years (see 
Appendix 8). Some stakes have been lost. They may have been caught and moved by boat 
anchors or lost to wave or surge action. In general, most of the original stakes and posts are still 
present. The recent increase in GPS accuracy has made it easier to find these stakes. 

The 1.5 m PVC poles in concrete, \vhile oRen useful in finding a site, move in storms, stakes 
driven into sand or embedded in concrete in the reef are the only markers that do not move. 
These sites appear to be adequately marked for long-term monitoring. 

During this project period (between 1996 to 2000), staff turnover prevented or limited fieldwork. 
In addition, there were several staff changes that occurred dcring this project period. New staff 
had to be trained in the survey protocol at each survey time. This made adherence to the field 
schedule and execution of this project very difficult. 

Detailed data summaries were not compiled at the end of each sampling period. This can be 
attributed to high staff turnover. In addition, although there was one standard methodology for 
performing this survey, procedures undoubtedly varied a bit (due to staff turnover and level of 
experience of field stam. 
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Benthic Composition 

In this study, benthic species percentage cover remained relatively stable at most sites, but 
fluctuated greatly at other sites (see Figures 8, 16, 17, 19, and 22). 

For seagrass sites in this study (includi~~g both Great St. James and Great Bay areas), the seagrass 
present was primarily Syringodiumfiiijtorn~e followed by T/zalassia festudin~im. At some 
seagrass sites, percent seagrass cover increased dramaticaIly between 1998 and 2000 (Great Bay 
transect 3, Figure 8; Great St. James transects 9 z?d 10, Fi,wes 14 and 15). At other seagrass 
sites, ptrceni seagrass cover flucruaied between the three samplin,o periods (Great Bay transect 2, 
Figure 7; Christmas Cove, Great St. James, transects 8, 14 and 15, Figures 13, 19 aild 20). At 
two sea,gass sites, percent seagrass cover actually declined between the three saixpling periods 
(Bareass say, Great St. James transect I,  Figure 6; Christmas Cove, Great St. James transect 16, 
Figure 21). 

In Christmas Cove seagrass density was higher along the southwest shore (Transects 8, 9 & 10, 
F i ~ r e  26) than the northwest shore (Transects 14, 15, and 16, Figure 27). Seagrass density 
increased between 1996 and 2000 on the southwest shore but varied on the northwest shore 
showing a slight increase in 1998 and a decline in 2000. 

For algae sites in this study (including both Great Bay and Inner Mangrove Lagoon areas), the 
most common algae species varied between transect site and sampling period (set transects 6, 
1 I, and 12 in Table I). The Inner Mangrove Lagoon algae site (transect 1 I) showed a dramatic 
inciease in algal cover from 1996 to 2000 (see Figure 16). Percent algal cover increased from 
about 20 to 80 percent. During this same period, the Great Bay algae site (transect 6 )  showed a 
slight increase in algae cover from about 10 to 20 percent (see Fi,me 11). The other Inner 
Mangrove Lagoon algae site (tra~~sect 12) also showed a dramatic increase in algal cover, but 
only from 1998 to 2000 (see Figure 17). Percent algal cover increased from about 35 to 85 
percent. At algae sites studied here, there ~vas a general trend of increased algal cover over this 
study period. 

For coral sites in this study (including Great Bay, Jersey Bay and Cow and Calf Rocks), the most 
common coral species varied between transtct site and sampiing period (see transects 4,5,7, and 
17 to 20 in Table I). Montastrea anlzularis was commonly found in most coral transect sites 
(transects 4,5,7,17, 18 and 20). For most coral sites studied here, percent coral cover fluctuated 
between sites and survey periods (Great Bay transect I ,  Figure 9; Cow and Calf Rocks transects 
17 and 18, Figures 22 and 23). At one site (Great Bay transect 7, see Figure 12), percent coral 
cover actually declined slightly over the sampling periods. Great Bay transects 19 and 20, and 
Jersey Bay transect 5 were only surveyed one time, therefore time series data are not available 
for these coral sites. Based on survey results here, no general trend was evident regarding 
percent coral coverage. 

Changes in bottom composition over this study period may be related to the occurrence of major 
ecological events. Two major environmental events that affected the marine environment of the 
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Virgin Islands are humcanes (see Appendices 8 and 9) and global El Niao or LaNiiia conditions 
(see Appendix 10). In 1995 before the onset of this study, Hurricane Marilyn (a Category 2 
hurricane) devastated the Virgin Islands ripping up seagrass beds and creating huge windrows of 
seagrass blades along the shoreline. In the Charlotte Amalie waterfront bulldozers were 
employed to remove the mounds of seq3ss. Between 1996 and 2000 (the period ofthis study), 
a total of six hurricanes approached or hit the USVI (see Appendix 8). During the 199711998 El- 
Niiio period, there was extensive rainfall and large waves hitting the coasts of Caribbean islands 
(personal observation). This undoubtedly resulted in unusually high sedimentation rates in the 
region, 

The physical interaction of large storin waves loaded with eroded materials results in lnassive 
destruction of hard and so& bottom ype habitats (?ieIke and Landsea 1999, and Ostrander et a1 
2000). During storm periods, anchored yachts a ~ d  boats caused extensive blolvouts in the algae 
and seagass beds (in bays such as Great Bay and Chistaas Cove). Anchors dragged and chains 
moved across the seabed ripping up seagrass and algal beds. In addition, storm \+rave action and 
resultant scouring can also destroy benthic habitat. Heavy rains associated with storms can also 
result in chemical and soil runoff into the marine environment (Rogers et a1 1994, and Adams 
2000). All of these storm-associated actions can stress and destroy coral, seagrass, and algae. 
Unhealthv or wlluted benthic habitats can result in low fish abundance (Syms and Jones 2000. . . 
Rogers 1990, ind Nagelkerken et a1 2000). 

Rogers (1990) and Rogers et a1 (1994) and Molles and Dahm (1990) hzve s~ggested that El Niii.0 
and La Nifia events are related to the severiq of hurricane and tropical stonn destruction in the 
Caribbean and the .rvorld. According to Rogers et a1 (1994), during certain El Niiio events some 
coral reefs experience a reduction in fish abundance and diversity. However, during other El 
Niiio events, coral reef fish species and other marine organisms flourish. In 1998, coral 
bleaching and die-off was unprecedented in geographic extent, depth, and severity (Molles and 
Dahm 1990, and Piellie and Landsea 1999). 

Fish distribution and composition 

Fish density (fisk/m') varied widely bstween transect site, habitat, and survey periods (see Table 
4). In 1996 and 1998, a seagrass site (Great Bay transect 13) had the highest fish density 
compared with a11 other sites surveyed those years. In 2000, a coral site - the fore reef slope of a 
linear reef (transect 20, see Table 4) had the highest fish density (3.826 fishin;?) compared with 
all other sites surveyed that year. Conversely, a seagrass site (Great Bay transect 1, see Table 4) 
also had the lowest fish densities for all three survey periods. 

Fish species per area (speciesln7') also varied widely behveen transect site, habitat, and survey 
period (see Table 3). In 1996 and 1998, seagrass sites (Great Bay transect 13 and Great Bay 
transect 2, respectively) had the highest number of species per unit area. In 2000, a coral site 
(transect 20) had the highest number of species per unit area. Again, a seagrass site (Great Bay 
transect I) also had the lowest number of fish species per unit area in 1996 and 1998. In 2000, 
an algae site (Great Bay transect 4) had the lolvest number of fish species per unit area. 
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I In this study, the 10 most frequently observed giouper and snapper species (in four or more of 
the 56 transects completed in this study) included: 

I .  yellowtail snapper, Ocyurus chrysurus (in 13 of 56 transects, 23.2%); 
2. harlequin bass, Serranus tigri~zus (in 8 traiiects, 14.3%); 
3, rock hind, Epinephelus udscensionis and barred hamlet, H~poplectruspuella,~ey 

snapper, Lzrtjanus griser~s and lane snapper, Lurjanus syitagris (in 5 transects 
each, 8.9%); 

3. red hind, Epinepltelus guftutus, blackbar soldier, Myripristis jucobus, and 
tobaccofish, Serraitus tabacarii~, mutton snapper, Lrrrjuntts ariulis (in 3 transects 
each, 7.1%). 

Tho commercial finfish catch in St. ThoinaslSi. JohnDistrict in the 1999-00 fishing year (1 July 
1999-30 June 2000) is dominated by species in the fotlowix~g groups: snapper (29%), triggerfish 
(I4.7%), grouper (10.2%) and jacks (1 0.2%). Snapper, grouper, and jacks are recreationally 
important species as well. Many of the gsoupe~ and snapper species spend their juvenile phase 
excIusively in coastal areas @ragelkerken et a1 2000) and are primzrily associated with seagrass 
beds (Syms and Jones 2000 and Nagelkerken et a1.2000). 

In the past, USVI fisherman primarily fished for grouper species (Wolff 1996). Now due to the 
decrease in the availability of these fish, fishermen had to change focus and catch other fish 
species such as the squirieI fish, Holocenfrus adsceltsionis, the doctorfish, ilcanthurus chiri~rgus, 
the glasseye snapper, Priacunthus crue~ztatus, and the bizeye, Priacai7tl7us arenutus. These fish 
were once tzrmed "trash fish" meaning that they wsre not han~ested. 

At some shge of their life cycle, many fish species live in and around the perimeters of the 
coastal shelves (Nagelkerken et a1 2000; and Boulon 1985 and 1986). As such, areas such as the 
Inner Mangrove Lagoon and the St. James Marine Reserve and Wildlife Sanctuary play an 
important part in maintaining a sustainable fishery. 

Long-Term Monitoring 

Data fromthis study is being provided to the WI-CDC GIS system. This study provided initial 
estimates of benthic cover in seagrass beds, coral reefs and algal plains, and provided fish 
species abundance in each of these habitats. With continued periodic monitoring of these sites, 
time series data can be obtained and changes of habitat type and size and species abundance can 
be compared, Results of this survey provide baseline data on this marine resen1e area that can he 
used to determine the effectiveness of this protected area. 

There are still many topics that require investigation within this marine reserve area. These 
include: (1) fish mating and spawning locations, (2) egg transport and larval migration pattems, 
(3) location and condition of larval and fry nursery grounds, (4) adult fish migration pattems, and 
(5) mapping of deeper habitats usins side scan sonar. 
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Despite high staff turnover at DFW, the main goals of this project were achieved. In future 
I follow-up studies, less time will be required to identify historic data for comparisons. In 

addition, with advances in GPS technology, it wiII be easier to relocate specific survey sites 

Impacts on Marine Resources and Management 

Between 1996 and 2000, the primary impact on the resources of these marine reserves was likely 
hurricanes and coral bleaching. However, the effect of anchoring on seagass in Christmas 
Cove, Great St. James Island was noticeable. Anchors and chains removed seagrass and algae, 
creating blow-outs. These blow-outs czn be prevented by installing appropriate mooring. 

If marine protected areas are to be effective, they must, as in the case of the bkngrove 
Lagoon/Czs CEY and Great St. James marine rtjeives, include diverse habitats necessary to 
accommodate a >vide range offish species. Management measures need to address issues that 
negatively impact sensitive habitats. 
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Figure 2. Aerial ~ h o t o e r a ~ h  of Bareass Bav. 

Base map source: NOAA (Draft) 



Final Report: Recreational Fishcrin Hnbiht Aswsment Rojecl. St. ThomasiS~ John: F-7 
Pcriod: 1 October 1996 to 30 Scpmbcr 2000 

Figure 3. Areal ~ h o t o ~ a ~ h  of Great St. James U.S. Virein Islands. 

Base  map source: NOAA (Draft) 
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F i g u r e  6. B a r e a s s  Bay, G r e a t  S t . J a m e s ,  U S  V i r g i n  
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Figure 9. Great Bay, St.Thomas, US Virgin Islands: Change 
in years percent benthic cover in Transect 4 among 1996, 
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1998 and 2000. Vertical lines represent rznqe percent cover 

Figure 8. Great Bay,  St.Thomas, U S  Vlrgln Islands: C h a n g e  In  years 
percent  benthic cover  in  Transect 3 a m o n g  1996,2998 a n d  2000. Vert ical  

llnes represent range percent cover  for Transect  3a 8 3 b .  
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Figure 10.  Jersey Bay, St.Thomas, US Virgin islands: Change in 
years percent benthic cover in Transect 5 in  1936.  Vertical lines 

represent range percent covet for Transect 5a & 5 b .  
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Figure 11. Great  Bay, St.Thornas, US Virgin Is lands: Change 
in years percen t  benthic cover  in Transect  6 a m o n g  1996, 

1998 and 2000. Vert ical  fines represent  range percent  cover  
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Figure 12. Great Bay, St.Thornas, US Virgin Is lands: 
Change i n  years percent benth ic  cover  i n  Transect  7 a m o n g  

1936, 1998 and 2000. Vert ical  l ines represent range 
percent  cover f o r  Transect 7a  8 7b. 
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Figure 13. Christmas Cove, Great St. James, US Virgin 
Isiznds: Change in yer;rs percent benthic cover in Transect 8 
among 1996, 1998 and 2000. Vertical lines represent range 

percent cover for  Transect Ea & 8b. 
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Figure 15. Chr is tmas Cove,  Great  St. James ,  U S  Virgin Islands: 
Change  in years percent  benthic cover  i n  Transect  1 0  a m o n g  

1995 ,1998  and  2000.  Vertical l ines represent range percent  cover  

100 for  Transect IOa  & l o b .  
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Figure 16,  Inner Mangrove Lagoon, St.Thomas, US Vtrgin 
Islands: Change in years percent benthic cover in Transect 

11 among 1996,1998 and 2000. Vertical lines represent 
range percent cover for Transect ? l a  P; I l b .  
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and 1998. Vertical lines represent range percent  cover for  
Transect 13a  & 13b.  
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Figure 19. Christmas Cove, St.Thornas, U S  Virgin Islands: I 
Change in years percent benthic cover in Transect 13 among 1 

1996,1998 and 2000. Vertical lines represent range percent 
cover for Transect f4a & 14b. 
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Figure 20. Christmas Cove, St.Thomas, US Virgin Islands: 
Change in years percent benthic cover in Transect I 5  among 
1996, 1998 and 2000. Vertical lines represent range percent 

covsr for Transect 15s & 156. 
100 

1998 2000 
Year 

Figure 21. Christmas Cove,  Great  St. James,  U S  Virgin 
Islands: Change in years percent  benthic cover in Transect  

16 among  1996,1998 and  2000. Vertical lines represent 
range percent  cover for Transect 16a & 16b. 

- 

- 

- 

0 -. 

1996 1998 2000 
Year 

'Note: Gorgonia, sponge and rubblec2.5%, therefore not illustrated 
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1996 1998  2000 
Year 

I Figure 23. Cow and C a l i  Rocks, US Virgin Islands: Change in 

I 
percent benthic cover, Transect l S ,  199S, 1998 and 2000. 

Vertical lines represent range percent cover for Transect 18a 
& 1Sb. 1 100 

0 ,  
1996 1998 2000 

Year 
'Note. Gorgonian <1%, therefore not illustrated 

7 

- 
I.; 
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F i g u r e  24. G r e a t  B a y ,  S t .Thomas ,  U S  V i r g i n  l s a l n d s :  
C h a n g e  i n  y e a r s  p e r c e n t  b e n t h i c  c o v e r  i n  T r a n s e c t  19 
a n d  20 f o r  2000.  Ve r t i ca l  l i nes  r e p r e s e n t  r a n g e  p e r c e n t  

c o v e r  f o r  T r a n s e c t  19a  8 1 9 6  a n d  20a & 20b.  

0 2 0 0 0 :  T r a n s e c t  19,  R e e f  C res t .  3 0 % c  5 0 %  C R  c o v e r  
D 2 0 0 D :  Transect 20, F o r e  Reef,30% c 70% C R  c o v e r  

B o t t o m  C o m  p o s i t i o n  
'No te .  Transects 1 9  B 20  w s r e  established in 2 0 0 0  

Figure 25. Seagrzss transects in Great B2y, St.Thorn?.s, US Virgin Islands: 
Change in years psrceni seagrass cover in  Transects 2,3 & 13 among 

1996,1998 and 200. Vertical lines represent standard deviation in  Transects 
2a,2bJ3a,3b,13a and 13b. 

0 J  ! 

19% 1998 2000 
Year / +Transects 2,3 & 13 j 

Note. Percentage cover values are mezns(iSD) generated 
from Transects 2,3 & 13 among 1996,1998 and 2000. 
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Figure 26. Seagrass Transects in Great St. James,  US Virgin islands: 
Change In Percent Cover of Seagrass  Between 
Years for Christmas Cove (Transects 8, 9 & 1 0 )  

and Bay Ass Bay (Transect I )  

I 
100 I I 

Year 
* Note. Percentage cover values are means(+SD) generated fiom Transects 8, 9,10 and 

I 

Transect 1 among 1996, 1998 and 2000. Vertical iines represent standard deviation in 
Transect Ba,8b,9a,9b,lOa and 1 Ob. 

Figure 27. Seagnss Transacfs in Great St James, US Vi:gin islands: Change I 

in Percsnt Ccrver of Seagnss Eekvaen YGSS For 
Christmas Cove (Transects 14,15 and 16). I 

Year 

'Notes. Pemntage cover values are mans  (SD) genemted from Transects 14, 15 & 16 
among 1996, 1998 and 2000. Vertical lines represent standard deviation in Transects 
14a, 14b, 15a, 15b, 16a & 16b. 
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Figure 28. Algae transacts i n  Great Bay, St.Thomas, US Virg in 
Islands: Change i n  years percent algae cover in  Transects 6 
among 1996,1998 and 2000. Vertical l ines represent standard 

deviation in  Transect 6a and fib. 

'Note. Percentage cover values are rneans(3SD) generated from 
Transects 6 1996,1998 and 2000.  

Figure 29. AIgae transects in inner  Mangrove Lagoon, 
St.Thom;is, US Virg ln Islands: Change in years psrcent  a!gae 

cover  in Transects 11 & 12 among  1996,1998 a n d  2000. Vert ical  
Lines represent  standard deviat ion in Transects l l a , l l  b,l2a and  

12b. 

1998 
Year 

1- ranse sects 1 2  & 12 1 
Note. Percentage cover values are means(iSD) generated from 

Transects 11 & 12 among 1996,1998 and 2000. 
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- 

Figure 30. Coral  transects in  Great Bay, St. Thomas, US 
Virgin Islands: Change i n  years percent cora l  cover  in  

Transects 4,7,19 8 20, Vertical lines represent standard 
deviation in  Transects 4a,4b,7a,7b,19a,19be20a and 20b. 

1996 1998 2000 
Year 

*Note. Percentage cover values are means(lSD) generated from 
Transects 4,7,19 & 20 among 1996, 1998 and 2000. 

Finure 31. Coral transects i n  Jersey Bay,St.Thomr;s, US Virgin 
&lands: Transect 5 In Jsrsey say and Transects I T  8 16 a t  
Cow & Czlf Rocks. Change in  years percent coral cover in  

Transects 5,17 & 18. 
100 3 I 

1996 1998 2000 
Year 

 ransec sect 5,17 & 18 ] 
*Note. Percentage cover values are means(LSD) generated from 

Transects 5,17& 18 among 1996, 1998 and 2000. Vertical lines represent 
standard deviation in Transects 5a,5b,17a,17b,l8a and 18b. 
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Figure 32. Bareass Bay, Great .%.James, US Virgin Islands: Fish 
species  Rank-Abundance and Proportional Abundance for Transect  1, 

1996,1998 and 2000. 
I .,. 

j 

+2000: Patchy Seagrass,  Ha=1.484 +1998: Patchy Seagrass,  H'=0.410 

-1996: Continuous Seagrass, H'= 1.066 t 
I 

'Not?. H' for Benthic specias observad 

Figure 3 3 .  G r e a t  B a y ,  S t . T h o m a s ,  U S  V i r g i n  I s l a n d s :  F i s h  s p e c i e s  
R a n k - A b u n d a n c e  a n d  P i o p o r t l o n a I A b u n d a n c e  f o r  T r a n s e c t  2 ,  

1 9 9 6 ,  1 9 9 8  a n d  2000  

o.oot J I 
1 3 5 7 9 i t  1 3  1 5  17  1 9  2 1  2 3  25  27 21 

R a n k  a b u n d a n c e  

- 9 + 2 0 0 0 : ? a l c h y  C R  6 M n c r o k L .  H ' 1 2 . 8 4 1  

+ I 9 9 8 :  Pr l ehy  SO .S Patchy Macro A L .  H ' = i . 0 5 1  

--a+-1996: U n c o n r o l i d r l e d  r c d i m s n l .  H ' z 0 . 8 5 4  

' N o t e .  H' lor  3 e n t h i c  s p e c i e s  o b s e r v e d  
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Figure 34. Great  Bay, S t . T h o r n a s ,  US V i r g i n  i s l a n d s :  Fish 
spec i e s  R a n k - A b u n d a n c e  a n d  Proport ional  A b u n a n c e  f o r  

T ransec t  3 , 1 9 9 6 , 1 9 9 8  and  2000 

0.0001 ! . . I 
1  3  5  7 9  1 1  1 3  15  17 19 21 23 25 27 29 31 S 3  

R a n t  abundance 

+1998: Patchy SG, H1=0.693 

'Note. H ' f o r  B e n t h i c  s p e c i e s  o b s e r v e d  

F i g u r e  35. G r e a t  S a y ,  St. T h o m a s ,  US Virgin i s l a n d s :  F i s h  s p e c i e s  
R a n k - A b u n d a n c e  a n d  ? r o p o r i i o n a I  A b u n d a n c e  f o r  T r a n s e c t  4 , 1 9 9 6 ,  

1 9 9 8  a n d 2 0 0 0  i 

0.0001 7 
I 

. . . . , . . . , . , , . / . . . . / ,  

1 3  5 7  9 11 13 1 5  1 7  1 9  21 23 2 5  2 7  29  31 3 3  3 5  3 7  39 41 
Rank a b u n d a n c e  

+ZOOO:Fringing CRlPatchy CR,  Hq=2.835 

-3E-1998:Fringlng CRIPatchy C R ,  H'=Z.359 

-1996:Fringing CRIPatchy CR,  H'=l.182 

'Note .  H '  for  B e n t h i c  species o b s e r v e d  
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Figure 36. Jersey Bay, St.ihornas, US Virgin Islands: Fish species Rank- 
Abundance and Proportional Abundance f o r i r ansec t  5 in 1996 

1 ,  1 I 

0,0001 1 1 i 

1 6 11 16 2 1 26 3 1 35 41 / 
Rank abundance i 

1 

1-e-1996: Patchy CR, H1=2.871 1 
'Note. Transect 5 was not rPsurveyed in 1998 B 2000 

because it was lost due to storm damage. 
ti' for aenthic species observed 

Figure 37. Great Bay, S:. Thomas, US Vfrgin islands: Fish 
species Rank-Abundance and Proportional Abundance 

for Transect 6 in 1996,1998 and 2000 

i 

3 5 
Rank abundance 

7 

1 -+2000: Patchy Macro-Algae, H'21.232 1 
+1998:Patchy Macro-Algae,H'=1.593 

'Note. H' for Benthic species observed 
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F l g u r e  3 8 .  G r e a t  B a y ,  S t . T h o r n a s ,  U S  V i r g i n  I s l a n d s  :F ish  s p e c i e s  
R a n k - A b u n d a n c e  2 n d  P r o p o r t i o n 2 I  A b u n d a n c e  for T r a n s e c t  7 i n  

i 9 9 6 , 1 9 9 8  a n d  2 0 0 0  

0.0001 i 
1 3 5 7 3 11 13 15 17 19 2 1 

R a n k  a b u n d a n c e  

1 -2000:  P a t c h y  C R ,  HS=2.354 1 
I +E-1398 :Pa tchy  C a ,  H ' = 1 . 4 8 8  

- 1 9 9 6 :  P a t c h y  C R ,  H ' = 2 . 1 2 1  

I ' N o t e .  H ' f o r  Benthic sp?r;ies Q b s s r v e d  

F i g u r e  39. C h r i s t m a s  C o v e ,  G r e a t  $ t .James,  U S  V i rg in  
is lands:  F i s h  s p e c i e s  R a n k - A b u n d a n c e  a n d  P r o p o r t l o n a i  

A b u n d a n c e  f o r  T r a n s e c t  8 in 1 9 9 6 ,  1998 a n d  Z O O 0  

0) I .  - u 
5 " 
3 
5 0.1 - 
5 
a 
n - 0.01 - 
2 
.9 

0.001 - 
C. 

2 o.ooo1 -. 
1 2  3 4 5 6 7 8 9 1 0 1 1 1 2 1 3  

R a n k  a b u n d a n c e  

~ - w - ~ c o o .  Patchy Seagrass,  HG=2.04J  1 
+++1998: Continuous Seagrass,  H'=1.331 i +1996: Patchy Seagrass,  ti'= 0.434 i 
*Note.  H a  ior  Benthic species observed 
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F l g u r e  40 .  C h r i s t m a s  C o v e ,  G r e a t  S t . J a m e s ,  US Virgin  I s l a n d s :  F i s h  
s p e c i e s  R a n k - A b u n d a n c e  a n d  P r o p o r t i o n a l  A b u n d a n c e  f o r  

T r a n s e c t  9 i n  1 9 9 6 , 1 9 9 8  a n d  Z O O 0  1 

1 2 3 4 5 6 7 8 9 1 0 1 1  1 2 1 3 1 4 1 5 1 6  
R a n k  a b u n d a n c e  

I -+2000: Continuus S e a g r a s s ,  HP=1.5O5 1 I ' +1993: Patchy Seagrass .  H ~ = O . I Z Z  
--0--1096: Patchy S e a g r a s s ,  H'=1.639 

'NO!%. H '  for Benth ic  s p e c i e s  o b s e r v e d  
I I 

Figure 41. Christmas Cove, Great St. James, US Virgin Islands: 
Fish species Rank-Abundance and Proportional Abundance for 

Transect 10 in 1996,1998 and 2000 ! 

I 
1 2 3 4 5 6 7 8 

Rank abundance 

-+'-2000: Continuous Seagrass, Ht=1.202 / +f998:Patchy Seagrass, H'm0.451 
-1996: Pa!chy Seagrass, H'=0.519 I 

'Note. H' for Benthic specigs observed 
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F igure  42. l nne r  Mang rove  Lagoon, St.Thomas, US Vi rg in  Is lands: Fish 
species Rank-Abundance  and Propor t iona l  Abundance  fo r  T ransec t  11 

In 1996,1998 and 2000 

1 3 5 7 9 f l  13 1 5  17 19 21 23 25 27 2 9  
Rank abundance 

+2000: P a t c h y  hr lacro-AL & SG, H'=1.743 
++ 1996:Patchy Macro -a igaeH1=1.739  

1- 1996 :Cont inuous  M a c r o - a l g e ,  H9=2.196 

'Note. H ' f o r  Benthic species o b s e r v e d  

- - 

Figure 43,  lnner Mangroova Lagoon, St. Thomas, US Virgin isiands: Fish 
species Rznk-Abundance and Proportianrl Abundance for Trsnsect 12 in 1996. 

i998and  2000 

0.0001 ! . . . . , . . . . . . . . . .  
1 2 3 4 5 6 7 8 9 10 11 12  1 3  14 15, 16 17 18 19 20 

R a n k  a b u n d a n c e  
I -E-2000:Coniinuous Maro-AL & Patchy-SG. H'=1.864 

j -1996: Patchy Macro-At, HV=2.O77 

'Note. H'lor Benthic species 0b~e ived  
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Figure 44. Great Bay, St.Thomas, US Virgin Islands: Fish species 
Rank-Abundance and Proportional Abundance for Transect 13 in  

1996 and 1998. 

1 6 I 1  16 21 26 31 36 41 46 51 56 61 

Rankabundanca - 1998: Patchy CR, H'= 2.913 I 

+1998: Unconsolidated ssdimsnts, H'= 0.186 

*Noie. Transect 13 was not relocated in 2000 after storm damags 1998 & 1999. 
H' for Benthic species observed 

Figure 45. Christrnzs Cove, Gwat S t  James, US Virgin Islands: Fish species 
Rank-Abundance and Proportional Abundance for Transect Z4 in 19Q6,1958 

and 20W 

0.0001 ! . . . . , , . . . . . . . . , . , . . . , , ! 
1  2  3 4 5 -3 7 a 9 l o  11 12 $3 14 15 i s  17 i s  i s  20 21 u 23 

Rank abundance 
--st-2000: Patchy Seagrass, H'=1.142 
-#+1998: Patchy Seagrass, H'=0.428 
-9- 19%: Patchy CR & Seagrass 

"Note. H' for Benthic species observed 
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Figure 46 .  Chr ls tmas Cove, Great S t .  James, US Virg ln 
Is lands: F ish  spec ies  Rank-Abundance a n d  Propor t iona l  

Abundance f o r  Transect  15 i n  1996,1998 a n d  2000 
1 

:: 
f i  
0 0.1 
c z 
a 
m - n 0.01 
e 
0 .- 
'E; c 0.001 
e 
C 

0.0001 
1 2  3 4 5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5 1 6  

Rank abundance 
-2000: Patchy Seagrass, H'=1.971 I i -1 998: Patchy Seegrass, Ht= l  3 8 5  I 

/ - 1995: Patchy Seagrass, H1=1.261 

*Note. H'  for Benthic species observed 

Figure 47. Christmas Cove, Great St.Janes, US Virgin 
islands: Fish s p e c l ~  Rank-&undznce an@ Pioporiioii~i 

a, 
U 

Abundancefor Trznsect 'f6 in 1996,1998 and 2000 
E a 

1 
-0 
," O.? 
P 
(iJ - m 0.01 
E 
0 
'2 0.001 
0 
a 
,o 0.0001 2 , < 8 

a 
1 3 5 7 9 I 1  13 15 17 19 21 

Rank abundance 

+2000: Patchy Seagrass & Mzcro-AL, X'=2.311 1 
+ 1998: Patchy Seagrass, H1=1 .245 I 

-gs- 1996: Patchy Seagrass, H' =I .I20 
I 

*Note.  H' for Benthic species obsewed 



Final Report: Recreational Fisher:es Habitat Assessment Project, St. Tl~omas/St. John: F-'7 
Period: I October 1996 to 30 September 2000 

44 

F igu re  48. Grea t  Bay, S t  Thomas,  US Vi rg in  Is lands :  Fish 
spec ies  Rank -Abundance  a n d  P r o p o r t i o n a l  A b u n d a n c e  f o r  

Transect  T7 i n  1996 a n d  2000 
1 

Rank  abundance  
1 -+-2000: Patchv Coral Reef. H1=2.003 1 

-1996: Patchy Coral Reef, H1=1.889 j 
'Note. N o  Fish Censuses were performed on Transect 17 i n  1998 

H' for Benthic s ~ e c i e s  observed 

- 
I 

-- 
F igu re  49. C o w  ?% C = l f  Rocks,  U S  V i rg in  Is lands :  F i sh  s;)ecizs 
Rank -Abundance  and  P rooor t i ona l  A b u n d a n c e  f o r  T ransec t  i 

Rank abundance  
/ --ei2000: Patchy CR & Bedrock, H1=1.673 

1 -1996: Patchy Macro-AL & Bedrock, H1=2.681 1 
'Note. N o  Fish Censuses were performed on Transect 18 In 1998 

H' for benthic species observed 
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I 

I F i g u r e  50.  G r e a t  Bay ,  St. T h o m a s ,  U S  V i r g i n  I s a i n d s :  F i s h  7 
I s p e c i e s  R a n k - A b u n d a n c e  a n d  P r o p o r t i o n a l  A b u n d a n c e  f o r  

T r a n s a c t s  19 a n d  2 0  in 2 0 0 0  
I 

I 

Rank  abundance 
4-2000: Transact 18; R o o f  Ciar t .  H'-2.501 
-2000: 7rsnrast 20: Foic Rasl .  H'-2.655 

'Note. Transects 19 & 2 0  were establ ished in 2000 .  H'  for Benthic species 

- 
Figure 51. Beretas Bay, Gmzt St. James, US'Jir3in lsiziii5: Conpaiison of ii' for 

Bottom and Fish species on Transect 1 between 1996,1998 and 2000 

0 0.5 1 1.5 2 2,5 3 
Bottom composition H' 

x 19883 Patchy SG,7o%-90% cover 

Note. Arrow indicates change over:ime 
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Figure 52. Great Bay, St. Thomas, US Virgln i s l a n k  Comparison of H' for Bottom 
and Fish species on Tmnsect 2 between 1996,1998 and ZOO0 

" ,  

0 0.5 1 1.5 2 2.5 3 
aottom compositon H' 

m 1000: Patchy CR & Patchy Macro AL, 10%50% cover 
x 199% Patchy SGaPatchy h4acro N, 10%50% cover 
0 1996: Unconsolidated sedimis, c 10% cover of submrsed vegetation 

'Note. &raw indimtes change omr time 

Figure 53. Great Bay, St. Thomas, US Virgin Islands: Comparison of H' for 
Bottom and Fish species on Transect 3 between 1996,1998 and 2000 

1 1.5 2 
Bottom compositon H' 

5 2000: Patchy SG, 70%-90% & Paldiy Macro AL 10%- 30% coyer 

X 1998. Patchy SG, 30% - 50% cover 

0 1996: Patchv SG, 30%-50% cover 

" Note. Arrow indicates change over time 
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Figure 54. Great Bay, StThomas, US Virgin Islands: Comparison of H' 
for Bottom and Fish species composition on Transect 4 between 1996, 

1998 & 2000 

Eotton composition H' 
I ELI 1000. Frincins CWatchy CR& Patchy Mano AL, lO)/pjO% cover\ 

'Note. Arrow indicates change over time 

I 
Figurs 55. Jss5y Eby, US Virgin tslandsfs: Comparison of H' for Sottom 

and Fish species on Transect 5 in 1996 
I 

- -,- -.- 
' mom c&pasi~on I+- 

1 0 19%: Patchy CR, 50% -70% cover / " I 
i 

*Note. Trans& 5 was not rcsurviyed in 1996 & 2000  bus^ it was 
lost due fo sfom&mage 

I 
d 
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Figure 57. Great Bay,  St. Thomts, US Virgin Islands: Ccmpari;on of 8' for 
Bottom and Fish spec ie s  on Transect 7 between 1996,1998 and 2000 

I 

Figure 56. Great Bay, S t  Thomas, US Virgin Isalnds: Comparison of H' for 
Bottom and Fish species on Transect 6 bc;wren 1995,1988 and 2000 

3 

2.5 - 
2 
ur 2 -  
al .- 

1 5 -  2 .  - z 1 -  
ii: 

0.5 - 
0 7 

3 

2.5 - 

2 -  
m .- 
U 

g 1.5 - 
VI - - 
V] G- 1 -  

0.5 - 

0 - 

0.5 1 1.5 2 2.5 3 
BoZom composition H' 

x 1998. PatchyMla:io AL, 1Wi.50% calm 

'Note. Arrow indicatas change over time 

- 

C;t 

47 x 

x 

0 0.5 1 
- 

1.5 Bottom composition H' 2 2.5 3 

H 2000:  Patchy CR & Macro AL,IO%-30% covcr" 
X 1998: Patchy CR & Macro AL, 10%-30% covcr 
8 1996: Patchy CR. ~ 1 0 %  

'Note. Arrow indicates change over time 

I 
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Figure 58. Christmas Cove, Great St. James, US Virgin Islands: 
Comparison of H' for Bottom and Fish species on Transect 8 between 

1996,1998 and 2000 

I I 

0 4 
0 0.5 1 1.5 2 2.5 3 

Bottom composition H' 

X 1998: Continuous SG, 90% - 100% cover 
* 1996: Patchy SG, 70% - 90% cover 

I " Note. Arrow indicates change over 

Figure 59. Christmas Cove, Grest St,Jernes, US Virgin Islands: 
Comparison o f  H' for Bottom znd Fish species o n  Transect 9 

between 1996,1998 and 2000 
3 

2.5 
r 
vr 2 
0 - 
0 
$ 1.5 
V) 

g 1 
ii 

0.5 

Sottom composition H' 

I EIl 2000: Continuous SG, 90%-100% cover 

i X 1998: Patchy SG, 70%-90% cover 
6a 1996: Patchy SG, 70%-90% cover 

'Note. Arrow indicates change over tine 
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Figure 60. Christmas Cove, GreatSt. James, US Virgin islands: 
Comparison of H' for Bottom and Fsih species on Transect 10 

3 1 between 1996,1998 and 2000 
i 

0 0.5 1 1.5 2 2.5 3 
Bottom composition H' 

e 20032 Continuous SG, 90% - 100% cover 
x 1338: Patchy SG, 50% -70% cover 
s 1995: Patchy SG, 50% - 7C% covar 

'Note. Arrow indica:es change over time 

Figure 61. Inner Ihngrov;? Lagoon, S.Tho;i?zs, US Virgin Islands: 
Comparison of ii' for BatLrom and Fish spsies on Tensect $9  b z W n  

IF?96,1998 end 2000 

0 0.5 1 1.5 2 2.5 3 
Bottom composition H' 

s 20W: Patchy ManoAL 70% - 90% 8 SG 30% - 50% cnvsr 
x 19%: Patchy MamAL 50% - 70% cove? 
o 19%: Patchy Mac*& 30% - 50% cover - 

*Note. h o w  indiffites change over time 
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Figure 62. inner Margrove Lagoon, StThon;as, US Vlrgln &lands: Comparison of H' 
for Bottom and Fish spcies on Traffiect 12 bsh-n 1996,1958 and 2000 

Sottom composition H' 

( X "m98: Patchy M~CFD-AL 70% - 90% a v e r  1 

'Note. Anw indicates change over timo 

Figure 63. Great Bay, St. Thomas, US Virgin Islands: Comparison of H' for Bottom 
and Fish specias on Transect 13 between 1996 and 1938. 

rr 1998: Unconsolidated sediments 1 
e 1556: Patchy CR 8 SG, 3046 - 50% cover 

'Nole. Arrow indicates chznge over time. 
Transecl 13 was not resurveyed in 2000 because it was not relocated aRer slorm 

damage 1998 & 1999. 
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Figure 54. Christmas Cove, Great StJames, US Virgin Islands: 
Comparisonof H' for Bottom and Fish species on Transect 14 

between 1995,1398 and 2000 
3 -, 

0 0.5 1 1.5 2 2.5 3 
Bottom composition H' 

n 2000: Patchy SG 30% - 50% cover 

1998 :Patchy SG 70% - 90% cover 

'Note. Arrow indicates change over time 

Figure 65. Christmas Cove, Great St.James, US Virgin islands: 
Comparison of H' for Bottom and Fish species on Transect I 5  between 

1995,1998 and 2000 

0 0.5 1 1.5 2 2.5 
Bottom composition Hi 3 

1 a 2000: Patchy SG 50% - 70% cover 1 
X 1998: Patchy SG 50% - 70% cover 
k) 1996: Patchy SG 50% - 70% cover 

^Note. Arrow indicates change over time 1 
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1 Figure 67. Cow .% Calf Rocks, US Virgin isiands:Comparison of H' for - 1 

Figure 66. Christmas Cove, Great St. James, US Virgin Islands: 
Comparison of H'ior Bottom and Fish species on Transect 16 between 

1996,1998 and 2000 

I Bottom and Fish species on Transect $7 be;weeilISS6,15'98 and 2000 

3 - 
2.5 - 

ir 2 -  " 
PI .- 

1 5 -  a ' 
YI 
C " 1 -  
ii: 

0.5 - 

0 .  

0.5 0 ,  : 
0 0.5 1 1.5 2 2.5 3 

Bottom composition H' 
P 2000: Patchy CR 70%90% cover 

1998: Patchy Marco-AL & CR 30%50% c o w  

64 1996: Patchy CR 30%50% c o w  

"Note. No fish censuses were perfomed in 1998. 
Arrow indicates change over time. 

/* w a ". 
e 

0 0.5 7 1.5 2 2.5 
Sottom conposltlon H' 

3 

61 2000: Patchy SG 8 Macro-AL 30% - 50% ewer 
x 2998: Patchy SG 30% - 50% cover 
s 1$9% Patchy SG 30% - 50% cover 
'Note. Arrow indicates change over time 
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Figure 68. Cow &Calf Rocks, US Virgin Islands: Comparison of K for Boltom 
and Fish s p i e s  on Transect 18 among $996, T998 & 2000 

3 

2.5 
I 

2 
$ 2 -  a". I 
- 
0 
0, 1.5 - 
0) 
t 1 -  
U1 ' 0.5 - 

1 

0 ,  
I 
I 

0 0.5 1 1.5 2 2.5 3 

1999: BR & Unwnsdidatd Mimnts 

Nae. No fi sh m s u s s  w m  M o m d  in 1% 
An'ouv iodicats h i g e  over time 

Figurs 69. Great Bay, St. Thomas, US Virgin Islands: Comparison of H' 
for Bottom and Fish spfcies on Transect 19 and 20 in 2000. 

0 ! I 
0 0.5 1 1.5 2 2.5 3 

Bottom composition H' 

0 2000: Transect 20 (Reef Crest), 30% - 50% cover 
I 

er 2000: Transect 19 (Fore Reef), 50% - 70% cover 

'Note. Transect 19 and 20 were established in 2000. 
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l a b l e  Speci- Percentage Cover By Transect Site, For Each Sampling 
Period (1996,1998 and 2000). 

Transect I species 1 1 9 9 6  
1 I Syringodimfilifornje I 57 

7 

I 

- 

32.5 
Thalassia testudinum 1 37. j 35 25 

- 

Halodule wrightii 

/ Padii~a sanctae-crucis I 
1 hfiNepora compfanata j 
/ Millepora alcicor~tis 

1 
I 
1 

- 

I 
14 

Syriizgoditm filjforme 
Sclzizotl~rix calcicola 
Caderpa ruceinosa 
PeniciiIus capitatus 
Dictyota cen~icor~tis 

Halitnedu moltile 3 
7 

1 
1.5 

1 
7 '. 

/ Montasiren unnttlaris 
I h4on- 

Siderastrea siderea 

Udotea.17abellz~tn , - 
Haliiizeda tuiza 

Lobo~Jzora variegata 1 

- 1  
1 

1 

24.5 
6 

1.5 

I 1 Porites astreoides I 1 
Diploria ,rtrigo,sa j - 

Favia,fragz!tiz I 
1 

i - 7 
3 Svringodiunz filiforiite 35 I 36 

Tlzalassia festudinunl 1 71 5 
Laurencia irztricatu 1 3.5 
Caulerpa lanu,qinosa I 

Hali~neda monile 
I 4 

PeniciZIus copitatus 1 I 
6.5 

i 
4 

1 

4 

13.5 
8.5 

a ~~~~~~~~~~eu annularis 7 I 4.5 
I 

Agarcia aguricites 
P0rite.r branneri 

Siderustrea siderea 
I 

I 
I 

1 20 
Rhodophyta 

I 
I I 

I 18 
I 

5'' / Montastrea oi~i~ularis 12.5 
I 

I Montustrea cm~erilosa I3 

I I I 
14 
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I. Transect 5 was not resurveyed in 1998 and 2000 because it ~vas not relocated afier 
storm damzge. 

2. Transect 13 was not resurveyed in 2000 because it was not relocated after siorm 
damage 1998 & 1999. 

3. Transect 19 and 20 were established in 2000. 
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i .cport: I<ccrccaLiortal f'ishcrics 13nbitel Asscss~ttwrl Ill-ojcct, St. TlrotitnslSI. Joint: 1:-7 
I'criod: I Oclobcr 1996 Lo 30 Sq~tc~nbcr ZOO0 

Table 2 (co11tieuet1). Fisl~ Spedes Obscrvetl and Nuniber o f  Cettytiscs Carried Out (in i~rrentttescs) 
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Table 3 (continued). Density (fish/m2) and Mean Fork Length (FL) of Fish Species 
Obsen9ed on Each Trensect Site for each Sampling Period. - 

Transect 

14 

I I I I 
Abtrdcfdujsaratilis 

I 
15 5 

Fish species 

Locfop~~qir bicaudualis 
Lttfjattus qmtaflis 

10 
8.8 

15.5 
3.0 

26 
9 

4.0 

1 Aca?tfIntri1~ bahiamttrs 
Acamrtltum coeniletcs 

I 1 0.006 1 8 1 0.006 
0.400 / 4 / 1 1 0.027 

Sampling periods 

I Opisrognafhtrsntncrognaihus 1 0.006 
1 Pserrdtcpetteus maculattis 10.006 

1996 1 1998 

10 
20 

I 
1 
I 
/ 0.006 

Cantfterhinus pullrrs / 0.023 1 5 1 1 
1 Carati@dae spp. I 1 0.006 1 10 

0.187 

--- 0.051 
Coryphofcm gla~rcofiaentint 

Epinephelus .ruttarus I I I 0.006 
Gerres cirtereus 0.017 16 1 0.006 

16 

2000 

I I 

Scmrs tae?~iop~erus ' 1  0.006 1 15 
Scomberomorzrs regalis I ! 

Mulloidichthys maritinicur / 0.068 

32.5 

I Halichoeres bii>ittahis 

0.345 
0.006 

Halichoeres macu1ipinm1a 
Hemlprerononcr mornnfccnsis 

Plarybelotte argaslus 

Abttde fdqjsaxatilis 
Aca~tthuridoe spp. 

17.5 

1 
1 0.011 1 2.8 
I I 
I 

1 

Densir): FL 
(FisWm-1 I (cm) 

0.045 

13 

Acantft~rrus boltiattus I 
1 Rothus ocellatus I 
1 Caram: rrtber 

Co~photems dicrics 1 

Sparisonra az~rojrettatum 1 0.023 1 17.5 / 
Stegastes ~~ai*iabilis I I I 

Stega.~fe.~ leucfl.~tichrs 1 0.034 1 7.5 

1 0.023 

Cor3.phnre;;is gl3ucop'aeiiilni 
Das)alis americamta 

Densit): FL Density 
(Fish/m-) I (cm) I CFisWml) 

) 0 . 0 0 6  
I 10 .006  

I 
I 1 0.028 ( 5 
1 1 1 

0.170 / 6 1 0.011 / 7 

Siegastes partittrs 1 0.023 
Synodns imtterntedius 1 

Synodus sat~rus 1 0.006 
lltalasso~na hifasciatirrn 1 0.102 

3.3 
0.006 

10 

0.017 

FL ' 

(cm) 
12 
10 

6 

6 
10.8 

0.006 

25 

7.5 
4 

6 . j  
6.3 

Gerrcs cbtereus 
Haemulon ~s l i t i ea t t~nr  
Haemulott ntelamtunrm 

I 

4.5 
, 

! 1 0.006 1 30 

Henripteronot~rs spledemu 1 0.011 / 5 / 1 
p- I I 0.057 1 5 

Hemiramphtrs brasiliemtsis I 0.153 1 25 1 1 I 

0.005 1 22 1 1 
I I 1 / 0.085 

10.566 

I 
0.204 1 7.8 

10 .011 
3.6 1 

1 

Halichoeres bitlitratus 1 0.017 1 5 1 0.040 / 7 1 0.023 

0.023 

/ 0.034 
6 / 

1 
( 0.011 

Halichoeres garitati I I 

5 
0.108 

55 

1.8 

I 10.062 

14 
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i 

1 7  I Abird+fdtif smonlis 
I Acartthtrnrs bahra~rus 

Acartthum coerulcus 
I B ~ i i ~ i e s  i~ctula 

Table 3 (continued). Density (fish/m2) and Mean Fork Length (FL) of Fish Species 
Observed on Each Transect Site for each Sampling Period. 

1 I A hudefduf smofi1i.r 
Acm~tlitrms coeruleus 
Acmithtmrtrs bahia/~trs 
Acar~:/~ttri~s chi~ur~us  
Atrlosfomus niaculatrrs 

i Balistes vctrrla 

Transect 

16 

0.283 

0.215 
0.006 

I3 1 1 1 I-- 
I 1 0.198 1 6.9 

6.4 1 ! 1 0.309 ( 4.4 
25 1 1 

0.253 / 13 1 1 ! I 
0.792 1 9.1 1 1 0.045 1 5.3 
0.724 1 12.8 I I 1 0.170 1 4.6 

Fish species 

Holocenmis adscensioris 
Io~lossss helenac 

Lactoph~s triqueter 
Lutjartus .ynagris 

~Microspalhodori chymrus 
r t~~I /oidic /~~/r~s  n~arili;itic~is 

Ocyurus chrrsirms 
Opisto~iailiris aurifiotts 

I Scarus coer~rleus I I 
Scomheromom repalis I 

1 
I 1 
I 1 

0.600 1 15 
0.011 1 62.5 

I Calamus calamz~s 1 0 . 0 1 7  
Caram nrber ) 0 . 0 4 5  

Chaetodort ocellatirs 1 0.015 

I 1 0.311 / 19.2 
1 / 0.006 1 32.5 

Sampling periods 

0.068 
20 
17 

11.2 

I 

1996 
Densify FL 

(Fishlmn') 1 (em) 

0.006 1 3 
I 

0.006 / 17 
1 

1 
I 

30.8 

Chaetodon striattts 1 0.045 1 14.5 
fhrnmir inrnlofn I f l o 1 7  I 4 

, 0.011 / 2.5 
I 
I 1 I 

! Sphoeraidcs speti,pliri 1 0.031 1 5 1 ! I 
Stegastes planjfiormis 

I 
I I I I 1 1 0.006 1 10.5 
/ Sfepasfcs vuriablcs 1 1 1 0.034 1 5.3 

1998 
Densit): FL 

(Fishlm-1 1 (4 

$vnodus ififerr?ieditrs 

2000 
Density FL 

(Fishlm') 1 (cm) 
0.006 / 10.5 

I 
0.040 / 6.6 

I I ! 0.034 / 5.3 

1 
1 0.011 1 4.5 

1 1 0.436 1 20 1 
0.025 ( 5 1 0.259 1 13.5 

1 / 0.040 1 19.1 

1 Thalassoma bifasciaium 1 1 1 1 1 0.079 6 
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Table 2 (conti~lned). Fish Sgccies Obsen,ccl :in61 Nuotber of Cc~isuses Cnrrictl Out  
(ia p:treltttteses) lTor E:tci~ Tri~nsecl ni~d Year. 

*NO tes: 
I. Traruccl 5 was 11ot resurveyed iri 1998 & 2000 because it was 1101 relocated aaer storri~ damage. 
2. Transect 13 was not resurveyed iil 2000 because it was not relocated afler stornl datnage 1998 & 1999. 
3. No f ish censuses were perfonnecl in 1998 011 Transect 17 and 18. 
4. ?'ransects 19 and 20 were establislled in 2000. 
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Table 3 (continued). Density (fisidm2) and Mean ForkLength (EL) of Fish Species 
Observed on Each Transect Site for each Sampling Period. 

Tra2sect I Fish species 

7 - 1 Stepasfes derncaeus 
Stepastesj~sms 

I Stepasfa Ieucosticrus 
Slepastes partitus 

Stegastes plm~rfrons 

3 1~~ Acmtl/iltrridae .q>p. I 0.057 / 17.5 1 I I I 

Sampling periods 

.4catrtlttrrirs bahirnlus 1 1 1 1.006 1 8 

0.040 
0.006 

Balistes vclrrla 
Cmtthi~oslLr roshata 

Carma r~rber 
Chaetodmt ocellatrrs 

Chromis cya,rco 
Coryphotents perso!rattts 

1 Cop~hotcrr.;gla~/cofiaeln~tn 
I Dq*astis america~ra 

Eph~eplrelus crzretitatns 

1996 

3 
3.8 

Siepastes s ~ p .  1 
Stepastes variabihs 1 0.04 1 7.5 

l7ralassonia bifasciatir~~i 1 0.068 1 11 
f 

3 
3 

0.006 / 40 1 ! 
0.028 8 I 

1 1 I 

0.096 1 10 1 
0.226 1 3.8 1 I 
0.017 1 3.5 ( 

1 1 1 
0.006 1 26 1 

I Germs cinereus 
Halichoeres hii~itfattrs 

I I Halicl~oeres garnori 
Hemipleronofus marfinicerrsis - 

Holoco~hus rirfi~s 

1998 
tknsity 

(~ishhn') 
0.006 

I 
0.006 / 60 

1 

2000 

1 

FL 
(cm) 
2.5 

i I I 

0.006 1 20 I I I 

0.023 
0.017 

0.023 

Hypoplechits spp. ( 0.017 , Lutirn~rts atialis 
Malacoctet~trs niacroprrs 1 0.006 

1 Microspa~hodon chyrs11rus 10.011 
Mo~raca~ttlrus nrckeri 1 0.006 

Density( 
Fish/ma) 

1 0.034 

3 

15 

6.17 

0.028 / 5.5 1 1 0.006 
0.028 ( 10.5 / I 1 

11 

- 4 
11 1 
7 1 

5 

0.323 1 6 
0.006 1 12 

FL 
(crn) 

2.3 
3.5 
2.5 

0.006 , 10 / 1 0.102 

10.538 
1 

Opisfogna~lttts macropriarhus 10 .006  
Pontaacm~t/~us arcuatus ! 
Pseirdrrperleus nianrlanrs 10 .017  

~- Scanr.v croice~~.?i.~ 10.057 

0.006 1 8 
1 

Densit): 
(FisWm*) 

12 

Ft 
(cm) 

1 0.023 

0.006 ( 3 

52 
13.3 

5 

0.011 
0 034 

Scarus taei~iovferus / 0.079 / 13.3 

0.01 I 

Serracitts tipjnirs 
Sprnisontc~ m.~o/renaf:~n! 
Sparisoma chrysoptenr~n 

Sparisoma viride 
Sphoeroides speirgleri 

0.011 1 3 1 1 
0.057 1 16 1 
0.011 1 17 1 
0.011 / 8 1 
0.006 1 2 

I 

1 

1 
I 
1 

6 

Stegastes.fiscus / 0,028 / 8.3 
S~rpc~stes leucosticttrs 1 0.028 / 10 

I Stepustes partittrs I 10.085 1 9 
Steparlespla~~ifio,~~ / 0.023 1 8 

4 

I 

4 
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( (fish/&) I (cm) I (~ishln;') / (cm) / (~ieh/& I (cm) 
3 i Slegasfes spp. j 0.006 1 12 / 0.011 j 5 1 I 

Thalassoma bficiatrrm 1 0.006 1 12 1 1 I 

TabIe3 (continued). Density (fishlm') and Mean Fork Length (FL) of Fish Species 
Observed on Each Transect Site for each Sampling Period. 

Transect 

1 I Hacmulidae mp. / 0.028 1 20 1 I I I 

Fish species 
Sampling periods 

4 

1996 

.4btidefd11f smatiiis 
Acmrlhtrnrs bahianrrs 
Acattf/rrfrru chirurpus 
Acurtfhtrrus coenr1etrs 

I I I I I 

1 A p o p t  spp. I 0.085 / 10 

I Granrnra loreto / 0.011 1 5.5 I I I 

0.017 

0.011 

A~beritromonrs stipes 
I Bwdianus rr:fus 

Bothrrs frrnalus 
Cmrtirerines macroceros 

Carmtx nrber 
Chaetadott capislralris 

Chactodori sniatr~s 

7 

Densitv I FL I h i m  i FL / Dcnsitv I FL 
1998 

I 1 
2 1 0.051 I 5 
7 1 0.040 1 7.8 
2 1 0.057 / 3.4 

0.017 1 9 
0.158 / 14 
0.141 117.5 
0.091 1 12.5 

2000 

0.011 
0.051 
0.011 

11.318 / 0.75 
/ 

0.006 1 25 

Haemuionflavolitreait~nr I 1 
Halichoeres biviffatus 1 0.141 1 13.5 
Halrcltoeres gm troti ( 0.130 1 8.3 

Halrchoeres macufipirtira / 0.175 1 10.7 
1 Halichoeres pictus 1 0.017 1 14 1 0.006 

' 

1 I 

5.5 I I 

0.006 

Chaetortdot~fidae spp. 10.045 
/ Chrornis cynrtea 1 0.006 

7 
Halichoerespoeyi 

T1 
1 
7 
7 
2 

1.5 

3 

12 
8 

1 1 0.017 

I 
0.006 1 4 

I 

1 
0.006 1 5 
0.023 1 5.5 - 

I 
1 

0.006 1 7 

I 

1 

17.8 
5 
5 

3.3 
5.8 

1 0.006 
1 
' 0.119 

I 

/ 

0.006 i 10 
0.034 ( 4.3 
0.028 1 5 
0.006 / 5 

5 1  I 
I I 

5 

Chromis mtrlfilirtcata 1 0.113 1 10 

0.113 
0.006 
0.006 
0.011 
0.011 

0.023 
0.023 

--- 
Co~~photerusglar~cqfrae~i~rnr 1 0.283 

Coypltotenrspersottalus 10.226 
Epine1thciu.r adrceri.dortis 1 

Epirreplrelrrs mrftatus 1 
GobiorteNrrs saepepailerts 

Golrisonta pertje I 

7 
11 

15 1 0.023 - 

/ 0.045 
10.062 

4 
2.5 

p 

Holocenfrus adrce~rrionis 1 
Holocerttrtts spp. ( 0 . 1 1 9  
H~poplecmrs spp. IO.011 

Lacfophys frjq!:cfcr 1 
hficrospa!hodorr cl~yrstcnrs / 0,011 
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i Table 3 (continued). Density (fishlmz) and Mean ForkLength (FL) of Fish Species 
Obsented on Each Trrnsect Site for each Sampling Period. 

I I I I I I 

Transect 

5" I Acanthuridae spp, 
Acanthums bahianus 

1 Aca?rff?irnrs chinrrllrpus 
I Acart~htrnrs coeruletrs 
I Alufenrsschoepfii 

Fish species 
Sampling periods 

4 I Scarus iserti 
Serrmtus tabacaritrs 
I Serrmrus tigrinus 

I Sparisonla aurofrettaitrm 
I Sparisonta chrvsopfenmt 1 
1 Sparisonta siride / 0.034 

0.141 
0.017 
0.255 
0.108 

, 0.011 

2000 1996 

1 1 I 0.011 1 7.5 
20.3 ( 0.011 6 1 0.011 / 7.5 

C m r r  mber 1 0.006 1 60 1 
Chromis qanea 1 0.045 1 7.5 1 

Clittidae spp. 1 0.006 1 4 1 

1998 

Sphoeroides spenpferi 1 0.011 1 6 . 5  1 I 1 I 
1 Stepasfes deincaetrs j 0.068 1 6 1 1 I 
I Ste astes firscus I 
I StepasIes letrcosticttrs 1 0.026 1 6.3 1 0.034 1 5 / 0.030 1 2.3 
1 Ste~asles parlirrrs 1 0.006 1 8 1 0.017 / 3 1 0.209 1 3.3 
1 Slegasles pfa17ifro11s 1 0,034 1 7.5 1 1 1 0.011 1 3.3 
1 Sfc~astes t~ariabiIi3 1 0.006 1 5.6 1 1 1 1 

Thalassonia ~- bifasciatirnt 1 0.170 / 8.2 I 0.006 1 2 / 0.300 / 3.5 - 1 I I I I I I 

1 

1 

I 5  1 I I 
11.5 1 I 1 1 
11 I 1 I 
9.5 I 
4 I 

Dctlsiq 
i s  

-- 

I 
1 1 

- 

P 

bsit): FL Density 
i s m  c m  i s 2  
0.006 1 6 1 

I 1 0 . 0 0 6  

I- 

FL 
a m )  

Co horems ersonarus f I 
Dicdon 1r)rstrix 1 0.006 I 40 1 I I 1 

Epittephelusadrce~lsio,ris 1 0.006 1 27 I 

FL 
(an) : 
4.5 

0.006 8 

I Epittephelus guttafrrs 1 0.006 1 15 1 1 I 1 

0.040 10 

I 
I 1 

I 
I I I 
1 1 

1 

Gobisoma pertie / 0.011 1 3 
1 Gramma lorefo / 0.017 / 3.5 
I Haemu1011 carbonariirm 1 0.006 1 25 
I Haemulot t ,~~ol i~te~trm / 0.023 1 16 

Halicltoeres bh~iltarus 
Halichoeres cyartocephalrrs 

0.057 / 3.2 
0.017 1 5 

- Halichoeres mac~rlipinna -- 
Hemipteronotus spledetts 

0.034 / 5.3 1 I 
0.006 

Holocant/tus tricolor 1 0.006 1 15 I 1 I 
I Holocenn~sa~censionis 1 0.01 1 1 18.5 I I 
I Holocenfrus nrftrs 1 0.011 1 14.5 1 

1 0.01 1 I Lncltt~olaimus tnuxi~~trrs 1 35 1 I 1 
I ,  

~ I 
I Lutiarttfs s y n a ~ i s  1 0.006 / 25 1 I I 

M~rNoidicI~~h.vs~ttar~i~ticrrs 1 0.006 / 20 / I 
Mycteroperca t i ~ i s  1 0.006 I 45 1 
Myriprisstis jocobrrs 1 0.006 1 20 1 I 
Ocj71nrs ch?ysurrrs / 0.011 / 17.5 \ 

I 
I 

Psetrd11pet7cus mactrfalus / 0.023 / 6 1 1 I I 
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I Soarisonla nibripintie I 1 I I 1 0.006 1 I0 
Sparisoma viride / 0.011 1 8.5 

I Stessies piatlifrons 1 0.011 I 3 I I 1 I 
I Sfegasles species 1 0.017 1 10 1 1 
1 Sfepstes variabilis 1 0.011 I 8 
I S171odris internredizis I 
1 Ihaiasson~a hifasciafurn / 0.17 1 11.5 

r I I 
I I I I I I I 1 

I 

0.040 / 10.5 
I 

I 
0.006 1 6 
0.283 1 2.9 

I 

8 1 Acar~fhrmis bahianus 
I Acanthunrs chirurpus 

Acatnhunis coerulerrs 
1 Acanthun~s spinosa 

Acflnfhrmrs spp. 

0.028 
0.011 
0.006 
0.006 
0.017 

17.5 
13.5 
5 

2.5 
4 

1 Aetobatus narinari 
Balistes vehiia 

1 Calamus calamus 
I Co~phofems .dauci$raenum 
I Da.yasfis aniericatla 
I Gerres cinereus 
1 Gobioneliris saepepaller~s 

Haiichorres bh~ilfatus 
Halichoeres parnoti 

Halichoeres t~taculipitrr~a 

I I 
0.017 1 10 1 

1 I 

1 I 
I 

0.006 1 20 
1 1 0.011 
I 

4.5 
. 5.5 

- 

Xemipte~.o~>ohrs martinicer~sis 1 0.291 
Heferocorrger haiis 1 0.062 

Hofocenlr~is a&censionis / 0.006 
Lacfophrys q~adricorrtis / 0.006 

76.1 

0.006 1 17.5 1 1 
0.006 / 4 1 I 
0.006 / 60 1 I 
0.006 / 30 
0.00a 1 3 -1- 1 

10.25 1 1 10.034 
35 1 0.079 1 5 1 0.034 

5 n - 5 ' -  

1 1 
1 0.011 1 8.0 
I J 

10 
25 

Lactophrys triqieter 1 0.006 1 30 

I 
I 

Lactophyrys bicariduaiis I 

3.5 0.164 1 7.2 1 0.068 ( 4 1 3 
0.011 1 5 1 1 I 

bfaiacoctefnis~pp, 1 0.006 1 5 

0.006 15 1 1 



Final Report: Recreational Fisheries Habitat Assessment Project, St. niomus/St John: F-7 
Period: 1 October 1996 to 30 September 2000 



Final Report: Recrearior.al Fisheris Habitat Asrcrsn?m!?m:'ect. St. T ~ X C ~ S I S I .  Jch-.; F.7 
P c i d  I 0:tobcr 1996 to 30 Scptcmbcr 2000 



Finn1 Report: Recreational Fisheries Habitat Assessmmt Project, St. Thomns/St Job: F-7 
Period: 1 Octoba 1996 to 30 Scptcmbcr 2000 

81 



Final Report: Rematianal Fisheries Habitat Assessm?nt Project, St. ThomasIS!. J 3 h  F.7 
Periad: 1 October 1996 to 30 September 2000 

Table 3 (continued). Density (fish/m2) and Mean Pork Length (J!L) of Fish Species 
Observed on Each Transect Site for each Sampling Period. 

Transect 

12 

- ~ -  ~ 

13" 1 Acatrtlturidae mp. I  0.283 / 16.1 1 I 1 I 
1 Acanthlrrtrs bahia~rus 1 0.028 1 10 1 1 1 1 
1 .4cmthur1rs chinrrgts I 0.085 / 11 I  

.4canth~ms coeruleus 1 0.147 / 14.1 1 
1 .4ulosfonrtts maculattrs 1 0.023 / 38.5 1 
I Bodia~rus mius 1 0.006 1 20 1 

1 Sfegasiespartitrrs 1 0.028 1 4 / 

I Sampling periods 

I 1 
I 

1 1 

Fish species 

Stegastes deitrcaeus 
Stepasies dorsipunicms 

1 Cafanrtrs calanzus 1 0.079 1 27 1 1 1 I 

1996 

Ste,~asfes fiscus I 1 1 I 0.011 
Siegasles lcucostictus I I I / 0.045 

I 

I 
1 

1 Ca~~thi,-aster rostrcrfa 1 0.011 1 11 I 1 
I Cara~rx nrber 1 0.006 1 25 / 
1 Chaetodo~r accfiat~s / 0.033 1 7.3 1 1 

1998 

, 8.3 
4.5 

2000 

Cltronris qmrea 1 0.453 1 9.67 

Density 
fFisWmZ) 

0.147 

1 

' Dcnsiq FL Density 
(FiWm-) I (mf / CFisWmZ) 

I 
( 0.011 

FL 
(cm) 
3.3 

I 
I I I 
1 1 

I 
I  I 1 

1 

I Clepficrrs parrae 
Coryuhorenrs pcrso~?aw 

I Co~photenrs ,rlaucofiaern~nr 
I Epi~rephelus adscenn'o~tis 
I  Gerres ci~toretts 

FL 
fa) 

3 

0.011 1 20 
1.641 1 2.77 
0.040 1 3.37 
0.017 1 28.75 
0.023 1 20 

I Gobiidae syp. 1 0.011 1 5 
I  Gramma loreto / 0.006 1 12 1 I 

Haemu1011 carbo~rmi~cm / 0.113 1 25 1 1 1  
1 1 
I 

I / 
I I 

-- 
Haenr~rlon flavolineatum 1 0.023 1 22 

Haenrulo~~ plunticri / 0.453 1 25 
Halichaeres biviztatus 1 0.317 
Halichoeres parnoti 1 0.011 

' 5.3 
15 

Halichaeres manllipi~mo / 0.085 -- 
Halicltoeres poq~i I 0.051 

/ Hemipferonorlrs marritliceluis 1 0; 170 
I Hentipfcro~tottrs~tavacula / 0.017 1 7 1 
I Hemiptero~lotus spledcns / 0.006 1 6 1 1 I 1 

1.700 1 29 1 0.962 1 10 1 
I I I 

1 Holocai~fltus liicolor I 0.Oll 1 19 1 I I 
I Hypoplecms prella / 0.017 1 10 1 I 1 I - 
I  Hvpopleclios spp. I 0.011 I 11 / I I 

Lachrrolaimtrs ntarimrts 1 0.006 1 25 1 I 1 I  
1 Lncfaphn*~ liiqrreter / 0.170 1 25 1 I 1 I 

Lrr(ia~rus mtalis 1 0.113 / 30 1 1 
I I 0.028 / 18 1 1 Lurjarrtrs grisetrs I. 1 
1 Ltjtjantts gvqeris j 0.113 j 20 1 I I 1 
I A4alacoctemrs @lIi 1 0.017 1 4 1 I 1 

d4alacoctcntts ntacropus I 0.011 / 3.8 I I I 

~ 9.15 1 
8671 

8.25 1 1 1 

1 
1 

, 
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1 
Table 3 (continued). Density (fish/m2) and Mean Fork Length (FL) of Fish Species 

Observed on Each Transect Site for each Sampling Period. 

Transect 

13" 

14 

Fish species 

Ahrlloidichthys mmtinicus 

'i?lalassoma hifa.rciatrrm 0.074 7.25 I 
pp 

Acmithrrrus bahianrrs 

1 Spa~isoma radians 1 0.141 
1 Sparisoma idride 1 0.068 

Samplin~ periods 

/ .4canfIfiir11s coen~letfs 0.006 10 1 
I Cmnnx hippos / 1 0.006 , 8 , 0.023 10 

Ocyunrs chrysurus 1 0.006 / 2 
-7 -- 

8 
11.38 

2000 
FL n"i",F3) I (cm) 

1996 
Density FL 

(Fish/$) ( fm) 
0.124 1 27.5 

Opistogttath~ts whifchursli 
Pomacmthus urc~iatus 
Pornacmtff~iis ciiimis 

Pseird~rue~ieus nianrlatus 
Scarirs croicensis --- 

Scmis taenioplems 

Cmattx mber 1 
Chronlis multilheata / 0.011 

Coryphoterus personatus / 0.1 13 

! 
0.011 1 

SpIroeroides sgcn,qleri 1 0.028 
Svhyraena barracuda 1 0.006 

Sfe~astes.fiisnis ( 0.034 
Stepastcs partitits 10.040 

Cor~pho~c~en~s gia~cofroenirm 

1998 

1 
I I 

1 
7 
35 
8.67 
5.77 

13.3 I 1 10.017 
12 1 I 
3.5 1 I I 

0.068 

Density 
(Fish/&) 

3 1 
I 

I 
I 
1 

,Scarris iletitla ] 0.023 1 32 1 

1 1 0,011 
0.011 I 35 1 

1 
I 

12 
2.5 

4 
5.5 

3.6 

FL 
(cmf 

I 

0.011 
0.01 1 
0.594 
0.260 

10.75 1 - 

1 
1 Elagaris bipin~iulata 

Gerres cinereus 
I Gobioneilus sacpepallens 

37.5 / 
16 1 
16.15 / 
16.67 1 

Stepaslrs spp. 0.028 --zZl-- 
Stc~astesp1miifiom 1 0.074 

Halichoeres hit~ittolus i 1 10.124 

I 

I 

0.011 1 65 
I 

1 Ila!ichoercr cy~zoc~pha!us 1 1 / 0.045 1 5 - 
1 Haflchocrespichu ( 0,011 / 5 1 0.028 1 8.5 / 0.028 1 5 

Serrunrrs tigriniis f 0.011 
Sparisoma otrroirL.~tatunr / 0.232 
Sparisoma ch~sopferum 1 0.005 

0.006 
0.0017 

Haemulo1z.f7avoli1iearum 1 0.006 ( 20 
I Haemulo11 inela~iurunt I I 

Hemiprcrononu marrinicensis 0.011 [ 6 1 
Hemipteronotus ~ioi~acula / 0.011 / 8.5 
Hemiptero~totirs spiedens / 0.017 / 8.3 

Hemiraniphus baloa 1 0.017 / 25 

1 10.566 

1 

I 
I 

~ - 

8 1 0.011 / 2 I 1 
19.4 1 1 I 
12 

1 0.006 I 5 1 
1 Io~lossirs lrcletiae 1 0.017 ( 2.5 1 I I 
1 Labridae sgp. 1 0.006 / 3 1 1 / 

1 

- 
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Table 3 (continued). Density (fish/m2) and Mean ForkLength (FL) of Fish Species 
Observed on Each Trensect Site for each Sampling Period. 

Trznsect 

IS'* 

Fish species 

Halichoeres biviffnhrs 

Sampling periods 
1996 . / 1998 

Halichoeres pm~ot i  1 0.034 / 12.5 I 1 10 .006 

3000 

5 

Dmsitr; FL D+Ni[S' 
FL I &;2) (FisMm-) 1 (an) / (FisMm-) I (em) 

0.147 9 1 1 0.091 

Halichoeres moculipinna 1 0.141 / 7.5 1 1 0.017 1 2.8 

FL 
(m) 
2.1 

5 

5.5 

1 Xaliclroeres picti~s 1 0.883 1 6.5 1 1 1 

0.006 

0.006 

I Halichoeres poeyi I 0.057 I 10 I 1 
Halichoeres radiafi~s ( 0.011 1 3.3 1 I 

! Holocmrtlrus fricolor / 0.006 1 19 1 I 

1 

1 Hoiocerttrtrs adscensionis 
I HoIocenrrrs ntfis 
1 i.actopophry~ polypnia 
I Malococretrus triattpr~lafirs 

A4icrospolhodon chyrs~~ms 
Ocyt~rus C , ~ I ~ S U I Z S  

0.023 1 14.3 1 
0.006 / 20 / I 
0.006 1 20 I ! 
0.11 1 6 1 

0.057 1 11.6 1 

Opltioblcrr~rir~s afla~ilicr~s 
0.147 2 2 . 8 )  

I 0.040 6 1 
Opistoprathr~s aurifions 

Pomacmtlhidae spp 
I Pser~di~peneus n~aculatrrs 

Scarus croicetrsis 

0.006 
0.040 
0.011 

1 I 1 0.017 ) 3.3 

I Scarus taeniopierus 10.085 
5 Stands seltrla 0.034 

Scomberotrtorus regolis / 0.006 / 32 
I ,%far cn~mcnopfrfhatmus 1 0.990 1 9 
1 Scrranus tiprinus ( 0.017 1 11.5 

Sparida aurofrcnanmnt 1 1 1 

I 

0.017 3 
0.011 1 12 

20 1 I 

0.006 
17.5 

3 
15.7 
26.7 

4 

Sparisotna atrrofienaIum 1 0.102 1 13.8 1 I 1 0.011 / 6.5 

! 

~- 

Sparisoma afomarirrm I 0.011 

~- 

7 1 
18.5 I 
27 1 
30 

26.8 

Sparisoma chysoptcnrm 
Sparisottra rubripinire 

Sparisoma spp. 
1 Sparisoma viride 

Sphyraerm barracuda 1 0.006 1 105 

0.017 
0.0074 
0.006 
0.260 

I 

1 
1 

1 
10.017 4.3 

1.3 
1 I Slegusfesfiscus 1 0.006 , 4 

9.3 1 1 0.572 1 2.8 
I I I. I 

1 ntalassoma bifascialrmt 
I 

5.3 1 1 / 0.096 
4 1 1 
35 [ 1 i 

0.962 

I Ste,~aslesportitus i 0.243 
I ,SIe,pa.~te.r 
I Synodus irrtemreditrs 

19" 1 Acantf1u171s coertrlerrs 
Balistcs vehrla --- 

Coryphote171s glnvcofrncnt~m 
Halichoeres bi\~itlafrrs 
Haliclroeres pmtoti 

Halichoeres ntan~lipirma ~ ~ 

Halichoerespoeyi 
1 ~otoca~lhus  hicolor 

Hi~poplccmrs species 

0.006 
0.006 

6.3 

4.5 
6 

5.5 

1 ! I 10.028 

1 

- 5  
I ! 0.011 
1 1 0.006 

10.108 

~ ~ ~ - ~ ~ p ~  I / / 0.028 1 3 
I 

~~~~~~ 

/ 0.006 / 3.5 
I I ! 1 0.006 1 2.5 
1 I 1 0.006 1 4.5 
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Table 3 (continued). Density (fish/m2) and Mean Fork Length (FL) of Fish Species 1 
Observed on ~ a c h  Transect Site for each Sampling Period. 

. 

I Chromis cyanea I I I 1 1 0.532 1 4.0 
Chromis multilineata 1 0.668 1 4.1 

I I I I 

2 0 ' ~  1 Abrtdcfdif smarilrs I 
dcrurthrms bnifim~us 1 I 
Acanthtrn~s cltirrrrps I I I 
.4canfhrtrus cocrulezis 1 

Bodiairus r~tfus I 1 

I Clepticus parrae 1 I I I I 0.051 I 7 -- 

I Coryphoierus personatus 1 I / 0.622 1 1 
1 Davastis fflnerica~ra 1 1 ! / 0.006 1 5 

Transect 

19'~ 

Fish species 

Pseudupeneus macularus 
S c m s  croicensts 

Sampling periods 

I I 

1 S m s  tacnioptcrus I 
Serranrfs tabacmiiir 

0.01 1 
0.028 
0.045 
0.074 
0.01 1 

1996 1 1998 

0.023 1 20 
0.006 / 4 

5 
5.5 
5.5 
4 

22.5 
CaIun~us hajonado I 1 

6 
7 - 
8 
I 

Eqiteiuspunclalus ! I 1 1 1 0.006 

Dcnsity FL 
(Fish&) I (cm) 

I 

2000 

0.040 1 2.5 

Canthipster rostrata 1 

Gobisorno genie 

Dcnsi? S: 
(Fishlm-) I (cm) 

I S~misonra arrrqfrttraltint 1 
Sparisonra clt~ysopleru~n 

Dcnsiq 
(FisWm-1 

0.006 
0.006 

0.006 

I 
I Carartr ruber 
1 Cenfropy,~e arg 1 

10 .017  

FL 
(a) 
3.5 
3 

6 

I 1 0.045 / 12.5 
1 1 1 0.006 1 5 

Haemulott~m~olitreatu~n 1 I 1 1 1 0.102 
Haemulmi mela~ntnnn I I 1 1 0.028 

I 1 0.057 1 3 ' 

0.011 1 6 
0.017 7 
0.006 I 
0.017 1 15 
0.006 1 12 

1 0.11 1 5 A 

1 0.006 1 3 
T 

1 0.023 / 2 
1 0.192 / 12 

1 Halichoeres partloti 1 
5 

I Ilo]ocer?b.us &censioijis 1 I 
Hypoplectn~s pueflu I I 

I L3chnolaim11s nrarinus I I 
L~rljai~us apodns 

10 .017  
1 0.163 

Lutjmris cymopterus 
Microspa~hodon chj~rsun~s 

1 A4yriprisris iocobus 
I Ocyur~is clrryntnts 

Scants croice17sis 

8 
5.5 

I 

I 
I 

I 

I Sparisoma radians 
I Spnrisoma i~iride 
I Stegasfes leucostictus 

,SIepa.~tees partilt~~s 
Stepastes plaitifions / 

Sfegasfes species 1 
Slcfiasftcs variabilis ---- 

1 

1 
I 

1 0.011 
0.006 
0.051 
0.006 

4.5 

3 ~ ~ - -  

5.5 
6 

0.040 1 3.5 
0.034 1 5.5 
0.017 1 4.5 
0.006 ) 3.5 Syrodtts intenncditcs I I 

Thalassonia bfasciazun~ 1 0.209 1 6.8 
I 1 I I I I I 
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Wotes: 
1. Density is equal to the number of fish species divided by the sanlpled area, -176.72 

m? 
7 . Transect 5 was not resurleyed in 1998 & 2000 because it was not relocated afier 

storm damage. 
7 
J. Transect 13 was not resurveyed in 2000 because it was not relocated after storm 

damage 1998 gi. 1999. 
4. No fish censuses were performed in 1998 on Transect 17 and 18. 
5. Transect 19 and 20 were established in 2000. 

TabIe 3 (continued). Density (fishlm2) and Mean ForkLength (FL) of Fish Species 
Observed on Each Transect Site for each Sampling Period. 

Trznsect 

2 0 ' ~  

Fish species 

Scartrs Iaeaiopterus 

Samplinz periods 

I Scarus vetula 
1 Serrartus tabacarius 

1996 

I 

I 

Slegaslesfuscus I I 

Sparisoma mrofienatum 
Sparisoma viride 

Slepastes deittcaeus 

1998 

0.006 

0.023 1 6 

2000 

10 

Density FL Drnsity 
iFiuN.) / (cm1 I IFish/xn2? 

5 
6 
8 

1 0 . 0 0 6  

FL 
0 

Dcnsity 
(FisbIm') 

0.006 

/ 1 0.011 1 4.5 
I 1 0.209 j 3.5 

1 0,057 1 3.5 

Sfegosies Ietrcosticfrts 
1 Sregorlzs partitrrs 

Stefla.v!e.r pIm11fron.v 

FL 
(an) 
11 

0.054 
0.034 

1 
1 

1 
I 

0.011 1 4 
I 

1 Tholassorrta bifasciartrrtt I 1 1 1 0 . 1 3 0  1 4 
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Table 4. Overall ~ e n s i t v "  of Fish Species and Number of Fish per Area fo r  Each 

"Notes: 
1. Density is equal to the number of fish divided by the sampled area, -176.72 m'. 
7 . Transect 5 was not resurveyed in 1998 & 2000 because it was not relocated after 

storm damage. 
3. Transect 13 was not resurveyed in 2000 because it was not relocated after storm 

damage 1998 & 1999. 
4. No fish censuses were performed in 1998 on Transect 17 and 18. 
5. Transect 19 and 20 were established in 2000. 
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tion Types and Codes for Data Recorded 
Code 

I --- 
Limestone HardbottomPa~~ernent 

Mangroves 
Mud 
Rock 

L3 
MG 
MD 
RC 

Rubble 1 RB 
Sand 1 SD 

Seagrass SG 
G 

Sponge I SP 
Based on NOAA (draft) and Detine (draft) 
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I 
Milieporina / Branching fire coral I Miiiepora alcicornis I Mil alci 
Milleporina I BIade fire coral ( Milleporcr conzplunuta 1 Mil comp 
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APPENDIX 4. 
Seagrass and Algae species observed during Benthic Survey, Family, Common Name, Scientific 

Name and Standardized Codes Used for Data Processing. 
Family name 

Vascular (seagrasses) 
Hvdrocharitaceae 

Scientific name 

Halodule wrightii 

Common Name 

Shoal .qass 

Code 

Hal w ig  
Hydrocharitaceae grpA Manatee ass 
Hydrocharitaceae I Midrib .wass I Haloplzila decipiens 

Syr fill 
Hal deci 

H y drocharitaceae 1 Turtle grass 1 Tltafassia resfudit~um 1 Tha test 
Phaeophvta - Brown aloae I I I 

Dictyotaceae I Y branched algae ' / Dictyotu cervicorilis I Diccerv 
Lob vari 
Pad sane 

Dictyotaceae I Encrusting fan leaf algae I Lobophora variegata 
Dictyotaceae 

Chloroohvta - Green aieae 
White scroll algae 1 Padizu sancfue-crucis 

I 
Cauierpaceae 
Udoteaceae 
Udoteaceae 
Udoteaceae 

Flat green feather alsae 1 Caulepra mexicana I Cau mexi 
Three leaf algae I Halimeda it~cra.v~rlu Hal incr 

Green jointed-stalk a1 Halirt~eda nzonile Hal moni 
Watercress algae 

Udoteaceae 
Udoteaceae 

Halin1eda opu~ztia 
H a h e d o  tz~na 

Microdic@on boergesnii 
' Stalk lettuce leaf algae 

Green net algae 

Hal opun 
Hal tuna - 
Mic boer 
Pen capi 
Udo flab 

Udoteaceae 
Udoteaceae 

Rhodoohvta - Red alaae 

Mermaid's shavinq brush / Penicilus capitutur 
IvIermaid's fans I Udoreaflubellum 

Rhodomelaceae 
~vanoohvta - B!ue-oreen 

aioae 
Schizothrichaceae 

------------.--------------- Laurencia intricata 1 Lau in& 

Scitizotl~ri.~ calcicola 1 Sch calc 





Ris:~l r f :  Rccmntio~ral Fisl~crics I-k~bilnl Asscsss~c~~t I1rojccL, St. T l io~ndS~ .  Jolm: F--i 
Pcriocl: I Octoltcr 1996 lo 30 Scp~ctrrbcr 2000 













Pinr urt: I<ccmtio~~ai Fisl~crics linbilal Asscss111c111 Projccl, St. 'lholtlas/SL Jolr~l: P 
i'crib. . Ociobcr 1996 1030 Scl~tc~~~lrcr 2000 

"Note. C'l'(1C) - number of coral stirveys on transect; I'C(ff) - nurnber of fish censuses on trailsect. 
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APPENDIX 6. 
Fish survey data log sheet 

Date: Water temperature & Depth: Time stated: 

1 Transect: Meter: Time ended: / 
Species name Number / Mm 

' Mean 

I 

1 -  

-p 

I I 

I 

i 
I 
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APPENDIX 7A. 
List of Fish Species Observed During Fish Censes, Alphabetical by Scientific Name 

(Including Fish Family, Common Name, Species Name and 
Standardized Fish Species Code for Data Processing) 

FamiIy name ( Common Name / Scientific name I Code 
Pomacentridae I Sergeant major 1 Abudefdufsaxatilis 1 Abu saxa 
Clinidae I Spinyheaded blenny I Acaiztlremblenzaria spirzosa I Acanthe spin 
Ctinidae Blenny 1 Acantfremblemaria spp. I Acanthe spp. 

Acanthuridae species j Aca spp. 
Acanthur.us bahianus 1 Aca bahi 
Acantlzurus clzirur,ous I Aca chir 
Acantlzurus coerrcletls 1 Aca coer 
Aetobatus irarinari 1 Aet nari 
Aluterus schoepjii ( Aiu scho 
..lpo,goir species I APO s ~ p  
Astrapogon stellatus I Ast stel 

Acanthuridae ( Surgeonfishes 
, Acanthuridae ( Ocean surgeon 
Acanthurihe 
Acanthuridae 
Myliobatidae 
Monacanthidae 
Auogonidae 
Apogonidae 

Doctorfish 
Blue tang 
Suotted eagle ray 
Orange fiiefish 
Cardinalfish 
Cardinalfish 

Athennidae 
Atherinidae 
Aulostomidae 
Balistidae 
Blenniidae 
Labridae 
Bothidae 
Bothidae 

Silversides / Atherinidae species / Ath spp 
Hardhead silversides I Atl~erinomorus stipes / Ath slip 
Trumpetfish / Au/ostomus nzuculates I Aul macu 
Queen triggeriish 1 Balistes vetula 1 Bal vetu 
Combtooth blennies / Blenniidae species 
Spanish Ho&h 1 Bodiafzu.~ rufu.~ 
Peacock flounder / Botlzus lunat t~~ 
Eyed flounder I Botlzus ocellatus 

Sparidae 1 Jolthead porgy I Colaintis bajonado / Cal baio 

BIe spp 
Bod rufk 
Bot luna I 

Bot ocel 

Cal cala 
Cal penn 
Can pullu 
Can macr 
Can rost 
Car bait 
Car hipp 
Car rube 

Sparidae / Saucereye porgy I Cala~nus calamus 
Sparidae 
Monacanthidae 
Monacanthidae . 
Tetraodontidae 
Carangidae 

Pluma I Calarnus pennatulu 
Orangespotted filefish I Cuntlzerlzi?zus pullus 
Whitespotted filefish 1 Catztfzerine.~ nzacroceros 
Sharpnose puffer ( Cuntlzigaster rostrata 
Yellow jack I Curun.~ bart~~alomaei 

Pomacanthidae 1 Cherubfish 
Chaetondontidae I Foureye butterflyfish 

Cenbopyge argi I Cen argi 
Chaetodort capistratw 1 Cha capi 

Carangidae I Crevalle jack 
Carangjdae 1 Bar jack 

Caram hippos 
Caraiu ruber 

Chaetondontidae I Spotfin butterflyfish 1 Clzaetodoiz ocellatus 1 Cha ocel 
C/zaetodoiz striatus I Chastri 
Chaetondontidae species 1 Cha spp 
Clzromis q)atzea 1 Chr cvan 

Chaetondontidae I Banded Butterflyfish 
Chaetondontidae 1 Butterflyfishes 
Pomacentridae Blue chromis 
Po~nacentridae 
Pomacentridae 
Labridae 
Clinidae 
Gobiidae 

Blue chromis I Clzromis insolatu I Chr inso 
Brown chromis 
Creole wrasse 
Blenny 
Colon goby 

Clzronzis ntultilineata I Chrmult 
Clepticus parrae 1 Cle pan 

1 I 

Clinidae species / Cli spp 
Coryphoterus dicrus / Cor dicr 
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APPEhQM 7A (continued). 
List of Fish Species Observed During Fish Censes, Alphabetical by Scientific Name 

(Including Fish Family, Common Name, Species Name and 

. 

Hae spp 
Hae auro 

Haemulidae 1 Grunts / ~aemuiidae species 
Haemulidae Tomtate / Haenrtiloti azirolirteatui7t 
Haernulidae 
Haemulidae 

Cesar _mt  I HaemuIon carbonarium Hae carb 
French ,mt I Hoemulon,ffavoliireatunr 1 Hae flav 

Hae mela 
Hae pfum 
Hae sciu 
Hal bivi 
Hal cyan 

Haemulidae 1 Cottonwick I ha emu lo^? ntelanurum 
Haemulidae 
Haemulidae 
Labridae 

White ,mnt 1 Haenruloiipluinieri 
Bluestriped -grunt I Haemuloit sciurus 
Slippery dick I Haliclroeres bivittatus 

Labridae 
Labridae 
Labridae 
Labridae 
Labridae 
Labridae 
Labridae 
Labridae 

Labridae ] Yellowcheek wrasse / Holichoeres cyanocephalus 
Yellowhead wrasse I Haliclroeres garnoti / Hal gam 

Labridae ) Green razorfish / Heniipteronotus splea'eits / Hem sple 

Hal macu 
Hal pict 
Hal poey 

Clolm wrasse I Haliclzoeres maculipi~tno 
Rainbow wrasse 1 Huliclzoeres picttls 

Hemiramphidae I Balao 
Hemiramphidae 1 Ballyhoo 
Congridae 1 Brown garden eel 

Blackear wrasse 

Hemirarirpizus balao I Hem bala 
Hentirarnplizrs brasiliensis 1 Hem bras 
Heterocoitger 11aiis 1 Het hali 

Halicl~oeres poeyi 
Puddin,wife 
Wrasse 
Rosy razorfish 
RazorfishfWrasse 

Pomacanthidae / Queen angelfish / Holaca~~tlius ciliaris 1 Hol cili 
Pomacanthidae 1 Rock beauty I Holocantl~us tricolor I Hol tric 
HoIocentridae 1 Squinelfishes I Holocentzidae species 1 HOI spp. 

Haliciioeres radiatuc. / Hal radi 
Halichoeres spp ( Hal spp 
He?n~pteroizotus ittarfiniceirsis / Hem mart 
Hemipt~ronotus species 1 Hem spp 
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APPEhQM 7A (continued). 
List of Fish Species Observed During Fish Censes, Alphabetical by Scientific Name 

(Including Fish Family, Common Name, Species Name and 
Standardized Fish Species Code for Data Processing) 

.J?amily name 1 Common Name I Scientific name I Code 
Holocentridae I Sqirrelfish ( Holocenbus adscensionis 1 Hol adsc 
Holocentiidae 
Serranidae 
Senanidae 

Longspine squnelf~h 
Barred harnIet 
Hamlet 

Holocentrus rufus 1 Hof rufu 
Hypoplectrus puella I Hyp puel 
Hypoplectrus species 1 HYP SPP 

Hovering goby Ioglo.vssu Izefenae I Iog hele 
Labrisomidae 
Labridae 
Ostraciidae 
Ostraciidae - 
Ostraciidae 
Ostraciidae 

7 Hai blemv ( Labrisonzus nucfzipinrzis 
Lac maxi 
Lac bica 
Lac poly 

H o g f ~ h  
Spotted tnuMsh 
Honeycomb cobfish 

Lutianidae 1 Mutton snapper 

Laclzilolaimus nzaxinzus 
Lactophgis bicazidalis 
Lactoplzi~~spolygonia 

Luijanidae 
Lutfanus analis 1 Lut znal 

Scrawled cowfish 
Smooth trunkfish 

Schoolmaster Lu{jonus opodus 
Lutjanidae Cubera snapper I Lurjarzus cyanopterrcs Lut cyan 

Lac~op/z~.s qrradricornis / Lac quad 
Lactoplzq~.~ triqueter I Lac triq 

Lut apod 

Clinidae 
Clinidae 
Clinidae 
Clinidae 

Blemy 
Rosy blemy 
Blemy 

Pomacentridae I Yellowtail darnselfish I A4crospatlzodon cl~~rsurtrs Mic c h ~ y  

Malacoctenur gilli 
Mulacoctetzus macropur 
Malucoctenus species 

Ma1 gill 
Ma1 macr 
Ma1 spp 

Saddled Blemy I hIaIacoctertus triang-ufates Mal tria 

Monacanthidae / Fringed filefish Munucant/zus ciliatus / Mon cili 
Balistidae 
Mullidae 
Serranidae 

Monacantlzur tuckeri 
-- Mulloidicl~thys ~ nzaritinicus - 
hbcteroperca rigris 

Slender filefish 
YelIolv goatfish 
Tiger grouper 

Mon tuck 
p~~ Mu1 mzrt 
Myc tigr 
Myr joco 
Ocy chry 

Holocentridae Blackbar soldier 1 Myripristisjocobus 

Blemidae 
Opistognathidae 
Opistognathidae 
Opistognaihidae 
Belonidae 

Lutjanidae 
RedIip blemy 
Yellowhead jawfssh 

Yellowtail snapper 

Pomacanthidae 1 Angelfish 

Ocyurzrs clzlrysurus 
OpJtioblerznitcs atlanticus / Oph atla 

. Opis?ognatlzus aurifion? 

Pomacanthidae species 

Opi auri 
Opi macr 
Opi whit 

Banded jawfish I Opistognatltus macrugnatltus 

Porn spp 

Dushy jawfish 

Porn arcu Pomacanthidae 

Opistogi7atlzus wlzitelzursti 
Keeled needlefish 

Gray angelfish 1 Pon~acaiztlzw urcrratus 

Platybelone argalzrs I Pla erga 

Mullidae 
Scaridae 
Scaridae 
Scaridae 
Scaridae 
Scaridae 

Spotted goatfish I Pseudupeneus rnaculatus Pse macu 
Parrotfish / Scaridae species 1 Sca spp 

Sca coer 
Sca croi 
Sca iser 
Sca taen 

Blue parrotfish 
Stripped parrotfish 
Striped parrotfish 
Princess parrotfish 

Scarus coeruleus 
Scarus croicensis 
Scarus iserti 
Scarus taeniopterus 
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-4PPEhVM 7A (continued). 
List of Fish Species Observed During Fish Censes, Alphabetical by Scientific Name 

(Includine Fish Family, Common Name, Species Name and 
standardized ~ish.~pecies  Code for Data Processing) 

I Family name 
Scaridae 
Scombridae 
Carangidae 
Senanidae 
Senanidae 
Serranidae 
Scaridae 
Scaridae 
Scaridae 
Scaridae 
Scaridae 
Scaridae 
Scaridae 
Tetraodontidae 

Common Name / Scientific name / Code 
Queen parrotfish I Scarus vetula / Sca vetu 

+ 

Sco rega 
Sel crum 
Ser taba 
Ser t i p  
Ser tort 

Cero 
Bigeye scad 
Tobaccofish 

Scomberomorus regalis 
Selar crun~enoplrt/ralmtcs 
Serranris tabacarius 

Harlequin bass / Serranus tigrinus 
Chalk bass ( Serranus fortugarunl 
Greenblotch parrotfish I Sparisoma atomariirzn / Spa atom 

Sph test 
Sph barr 
Ste dien 
Ste dors 
Ste fusc 
Ste leuc 
Ste part 
Ste plan 
Ste spp 

Tetraodontidae I Marbled puffer / Sphoeroides testudineus 
, Sphyraenidae / Great hanacuda / Spliyruena barracuda 
Pomacentridae I Longfin damselfish / Stegaste.~ deincaeus 
Pomacentridae 1 Damselfish / Stegastes dorsopunicans 
Pomacentridae I D u s b  damselfish 1 Sfegastes.fuscus 
Pomacentridae 1 Beugregoff / Stegastes leucostictrrs 
Pomacentridae I Bicolor damselfish I Stegustes partittis 

Redband parrotfish 1 Sparisoma aurojfcnatunz 
Redtail parrotfish / Sparisoina cl~rysopteruin 

Pomacentridae I Threespot darnselfish 
Pomacentridae 1 Darnselfish 

Spa auio 
Spa chry 

Ste'gastes planifions 
Stegustes species 

Pomacentridae I Cocoa damselfish 
Synodontidae / Sand diver 

Stegastes variabilis I Ste vari I 

Synodus intermedius I Syn inte 

Bucktooth parioifish 
Redfin parrotfish 
Stoplight parrotfish 
Parrotfish 
Bandtail puffer 

Sparisoina radians S D ~  radi - 
Sparison7a rubripinne 1 Spa rubr 
Sparisoma viridre I Spa viri 
Sparisona species 1 Spa spp 
Spl~oeroides spengleri I Sph spen 

Spn saur 
Tha bifa 
Xyr mart 
Xyr nova 

Synodontidae I Bluestriped lizardfish I Syizodus saurus 
irlralassopnra bifrrciutum 
X):ric/ztys ~?rartinice~ris 

Labridae 
Labridae 

Bluehead wrasse 
Rosy razorfish 

Labridae Pearl y razorfish Ayrichtys novacula 
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APPENDIX 7B. 
List of Fish Species Observed During Fish Censes, Alphabetical by Family Name 

(Including Fish Family, Common Name, Species Name and 
standardized Fish Species Code for ~ a i a  Processing) 

' FamiIy name 1 Coinmon Name 
Acanthuridae I Surgeonfishes 
Acanthuridae I Ocean surgmn 

Scientific name 
Acanthuridae species 
Acarltlrurus balriairus 

Code 
Aca spp. 
Aca bahi 

Acanthuridae 1 Doctorfish I Acantlturus cltirurgus I Aca chir 
Acanthuridae I Blue tang I Acantl~urus coeruleus / Aca coer 
A~ogonidae / Cardinalfish I Apogon species I Apo spp 

Ast siel 
Ath spp 
Ath stip 

Apogonidae Cardinalfish / Astra~ojion sfellatus 
Atherinidae 
Atherinidae 

Silversides / Atherinidae species 
Hardhead silversides 1 Atlterinon~orus stipes 

Aulostomidae 
Balistidac 
Balistidae 
Belonidae 
Blennidae 
Blenniidae 
Bothidae 

Trumpetfish 
Queen trigerfish 
Slender filefish 
Keeled needlefish 
Redlip blenny 
Combtooth blennies 
Peacock flounder 

Aulostontus ntaculates / Aul macu 

Bothidae I Eyed flounder 

Balistes ~~etula  
Monacantltrcs tuckeri 
Platybelone argalus 
Opitioblennius atlarttic~is 
Blenniidae species 
Botltzrs lunatus 
Botlrus ocella~us 

Carangidae 
Carangidae 
Carangidae 

Bal vetu 
Mon tuck 
Pla arga 
Oph atia 
Ble spp 
Bot luna 
Bot ocel 

Yellow jack 
Crevalle jack 
Bar jack 

Carangidae 
Carangidae 
Chaetondontidae 
Chaetondontidae 
Chaetondontidae 

Caram bartholo~naei / Car bart 
Caram lrippos 
Caram ruber 

Ela bipi 
Sel crum 
Cha capi 
Cha ocel 
Cha stri 

Rainbow runner / Etapatis bipi~t~rulata 
Bigeye scad I Selar crumenoplttltalnzus 

Chaetondontidae 
Clinidae 

Car hipp 
Car rube 

Foureye butterflyfish 
Spotfin buiterflyiish 
Banded Butterllyfish 

Clinidae I Blenny 
CIinidae 1 Blenny 
Clinidae ( Blenny 

CIraetodon cupistratus 
Chaerodon ocellafus 
C/taetodon striafu.~ 

Acantltemblemaria spp. I Acanthe spp. 
Clinidae species J Cli spp 
Ma1acocteiru.s gilli I Mal gill 

Clinidae } Rosy blenny 1 Malacocterrus ntacropus 1 Ma1 macr 
Clinidae I Blenny I Malacoctenus species I Ma1 spp 
Clinidae / Saddled Blemy 1 Mnlacoctenus triang~dates I Ma1 tna 
Congidae 
Dasytidae 
Diodontidae 
Gerreidae 
Gobiidae 
Gobiidae 

Brom garden eel I Heterocon~er halis I Het hali 
Das amer 
Dio spp 
Ger cine 
Cor dicr 
Cor pers 
Cor glau 

Southern stingray 1 Dasyastis unzericana 

Gobiidae I Bridled goby 

Pufferfish 
YeIIowfin rnoiarra 
Colon goby 
Masked/Glass goby 

Corypltoterus glaucofiaenunt 

Diodontidae spp. 
Gerre.r cinereus 
Coq'photerus dicrus 
Co~yplzoterus personatus 
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APPENDIX 7B (continued). 
List of Fish Species Observed During Fish Censes, AlphabeticaI by Family Name 

(Including Fish Family, Common Name, Species Name and 
Standardized Fish Species Code for Data Processing) 

F~mfly  name ( Cornmoil Nane 
Gobiidae I Gobies 
Gobiidae ( Dash goby 

I t * I . 

Scientific name 
Gobiidae species 
Gobionellus saepepallens 

Hal bivi 
Hal cyan 
Hal garn 
Hal macu 
Hal pict 

Labridae / Slippery dick I Hulicltoeres bivittutus 

Code 
Gob spp 
Gob saep 

Gobiidae 1 Cleaning goby I Gobisomu genie 

Labridae 
Labridae 
Labridae 

Gob geni 

1 P>znnGfe ~ 

Hal poey - 
Labridae j 

Haliclroeres radiatus I Hal radi 
Labridae 1 Wrasse I Halichoeres spp I Hal spp 

Yellowcheek wrasse 
Yellowhead wrasse 
Clown wrasse 

- Labridae 1 Rosv razorfish 
-Labridae I RazorfishiWrasse 
Labridae I Green razorfish 

Gobiidae ( Hovering goby 
, Grammitidae I Fairy basslet 
Haemulidae I Gmrs  
Haemulidae 1 Tomtate 
Haemulidae / Cesw gruni: 

Haiiclroeres cyanoceplzalus 
Hrrlicltoeres garnoti 
Halickoeres nraculipinnu 

Labridae / Rainbow wrasse 
Labridae - -- ~~~ 

/ Blackear wrasse 

loglossus Izeleltue I Iog hele 
Granz~na lorero / Gra lore 
Haemulidae species ! Hae spp 
Haentulon auroirneatum 1 Hae auro 
Haemdon carbonarium 1 Hae carb 

Halickoeres pictus 
Halichoeres poeyi 

Hemipteronotus martiizicensis 1 Hem mart 
Henzipteronotzcr species 
Hemipteronotus splederts 

Labrida:: / Hogfish I Lachiiolaiinus i r~~ i i i l u s  

Haemulidae / French grunt I Huenzulorzfkrvolnleaiur~z I Hae flav 

Hem spp 
Hem s ~ l e  
Lac inaxi 

Haemulidae 
Haemulidae 
Haemulidae 
Hemiramphidae 
Hemiramphidae 
Holocentridae 
Holocentridae 

I Labridae / Bluehead wrasse I Tltalassopma bifasciatun~ / Tha bifa 
Labridae / Rosy razorfish I Xyriclttys martiiticenis / Xyr mart 
Labridae 
Labrisomidae 
Lutianidae 
Lutianidae 
Lutianidae 

Hae mela 
Hae plum 
Hae sciu 
Hem bala 
Hem bras 
Hol spp. 

Holocentridae / Longspine squrrelfish 

Cononwick I Haenzulori ntelaiturunz 
White _grunt I Haentulon pluntierr 

Holocentrus rgftts I Hoi mfu 

Blueshiped . a n t  
ilalao 
Ballyhoo 
Squirrelfishes 

Lutjanidae / Mutton snapper Lzrtfintlrgriserrs Lut mis 

Pearly razorfish 1 X'j~ricl~tv navactcla / Xvr nova 

Holocentridae ) Blackbar soldier / A4jripristis iocobus 1 Myr joco 
Labridae I SpanishHo$ish / Bonlantcs rufus / Bod ruh 
Labridae I Creole wrasse / Cleuticus uarrae I Cle oarr 

Haen~ulon scitnus 
He17zrranzplzus buluo 
Hetitirunipkus brasiliensis 
Holocentridae species 

Sqirrelfish 

Hairy blenny I Labrisonius nuciripiitrzis 
Munon snapper 1 Lurjunus analis 
Schoolmaster 1 Lutjanus upodus 

Holocerztrzcs adscensronrs / Hol adsc 

Lab nuch 
Lut anal 
Lut apod 

Cubera snapper 1 Lutjanru cyanopterus / Lut cyan 
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APPENDIX 7B (continued). 
List of Fish Species Observed During Fish Censes, Alphabetical by Family Name 

(Including Fish Family, Common Name, Species Name and 
Standardized Fish Species Code for Data process in^) 

Fzrnify name I Common Name / Scientific name I Code 
Lutianidae I Lane snapper I Lutjalnis sy~zagris I Lut syna 
Lutjanidae / Yellowtail snapper / Ocyurus chrysurus Ocy chry - 

Atu scho 
Monacanthidae / Orangespotted filefish 
Monacanthidae 1 Whitespotted filefish 
Mon~canthidae / Frinsed filefish 

Can pullu 
Can macr 
Mon cili 
Mul mart 

Cuntherlzinus pullus 
, Caiztlzerirtes ntacioceros 
1i4onacatrt/zus c ih tus  

I 

Mullidae / Yellow goatfish I Muiloidiclztlzys maritinicus 
Mullidae 1 Spotted goatfish ( Pseudupeneus rnaculatur / Pse macu 

I Myliobatidae / Spotted eagle ray ( Aetobcctus narirlari I Aet nari 
Opistoplathus aurifioits / Opi auri 
Opisto~nat!~us macrognatlzus I Opi macr 
Opistogfzati~us whitehursti I Opi whit 
Lactophlys bicazrdalis / Lac bica 
Laci'ophnfs polygonia 1 Lac poly 
Lactopl~rys quadricornis I Lac quad 
Lactopltrys triqueter I Lac triq 

Opistognathidae / Yellowhead javvfish 
Opistogathidae I Banded jawfish 
Opistognathidae 
Ostiaciidae 
Ostraciidae 
Ostraciidae 

Duslcy jawfish 
Spotted trunkfish 
Honeycomb cowfish 
Scrawled co\vfish 

Pomacanthidae 1 Cherubfish I Cer~tropyge a y ~ i  1 Cen argi 
Ostraciidae I Smooth t&~sh 

Pomacanthidae ( Queen angelfish I Holaca?~tl~us ciliuris 
Pomacanthidae I Rock beauty / Holocantlrus tricolor 
Pomacanthidae I Angelfish 1 Pomacanthidae species 

Hol cili 
Hol tric 
Pom spp 

Pomacanthidae / Gray angelfish I Pomacantizus arcuatus I Pom arcu 
Pomacentridae I Sergeant major 
Pomacentridae 
Pomacentridae 
Pomacentridae 
Pomacentridae 

AbudefZufsa~atilis 1 Abu saxa 
Chromis w n e a  I Chr cyan Blue chromis 

Blue chromis 
pp-~ -- 

Brown chromis 
Yellowtail damselfish 

Pomacentridae 
Pomacentridae 
Pomacentridae 
Pomacentridae 
Pomacentridae 
Pomacentridae 
Pomacentridae 
Pomacentridae 
Scaridae 
Scaridae 
Scaridae 
Scaridae 

, Clrromis insolata 
Cl~romis n2ultilinenfa 
Microspatlzodon clzyrsurur 

Chr inso --- 
Chr mult 
Mic chry 
Ste dien 
Ste dors 
Ste fusc 
Ste leuc 
Ste part 

Longkin damselfish / Stegastes deirtcae~rs 

Scaridae 1 Princess parrotfish 

Damselfish 
Dusky damselfish 
Beugrego~y 
Bicolor damselfish 

Scarus taelziopterus / Sca taen 

Stegastes dorsopunicaizs 
Stegastes fuscu~ 
Ste,oste.~ leuco.~iictus 
Sfegastes partitus 

Threespot damselfish 

Scaridae 1 Queen parrotfish I Scar~rs vetulu 1 Sca vetu 

Stegastes planifions 1 Ste plan 
Ste spp 
Ste vaii 
Sca spp 
Sca coer 

Damselfish / Stegastes species 
Cocoa damselfish 
Parrotfish 
Blue parrotfish 

Ste~astes variabilis 
Scaridae species 
Scarus coeruleus 

Stripped parrotfish 
Striped parrotfish 

Scarus croice~zsis / Sca croi 
Scarus iserti / Sca iser 
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APPENDIX 7B (continued). 
List of Fish Species Observed During Fish Censes, Alphabetical by Family Name 

(Including Fish Family, Common Name, Species Name and 
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APPENDK 8. 
Paths of Major Hurricanes Near or On the U.S. Virgin Islands Between 1989 to 2000 

1:73,000 scale 
Source: NOAA National Hurricane Center (2000) 
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APPENDIX 9 
Major Humcanes in the U.S. Virgin Islands Between 1989 to 2000 

Source: NOAA mional Zumcane Center (2000) 

APPEluBIX 10 
Table of La Nina and El Nino Episodes between 1989 and 2000 

Source: NOAA National Hurricane Center (2000) 

'Notes: Wand C mezn umn and cold water ternperamre respectively. 
TVe& periods = W- or C- 
Moderate periods = C or W 
Strong periods = Wt or C+ 
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