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INTRODUCTION

The White River Fish Sanctuary was designated a Special Fishery Conservation Area (SFCA) on
Jamaica’s north coast in 2017. The Ministry of Agriculture and Fisheries stated that SFCA’s are no-
fishing/ no-take zones reserved for the reproduction of fish populations with the exception of Lionfish.
Their nature reserve statuses are declared by the Agriculture Minister under Orders privileged through
Section 18 of the Fishing Industry Act of 1975 (MOF 2017). The White River Marine Association
(WRMA) and the White River Fishermen Association (WRFA) has been actively managing the White
River Special Fishery Conservation Area (SFCA) since its established in 2017 when a baseline survey
was completed. Under its management several initiatives including Coral Nurseries and the training of
fishers/wardens to become S.C.U.B.A divers have been incorporated into its mandate. The WRMA and
the WRFA have worked together under the three pillars (Protect, Restore and Engage) where the
organization seeks to Protect by training and empowering local fishers as wardens who will vigorously
protect the integrity of the no fishing area; Restore, habitat using methods established in Jamaica, where
corals are grown, nurtured and then out-planted on the reef in a 5-phase Coral Restoration Program and
lastly to Engage, which is the work of the wardens who will continue the process underway with local
fishers and extend outreach to local community groups and organizations to ensure continued local

support and ownership of the Sanctuary.

The White River SFCA celebrated its 5" Anniversary in 2022 and in order to track the progress of the
sanctuary, The University of the West Indies (UWI) - Centre for Marine Sciences was engaged to
resurvey the baseline sites previously done in 2017. Thus the aim of surveys undertaken were to
determine:

e Herbivorous and Commercial Important Species

To describe the reef fish assemblages in established sites located within and outside of the fish
sanctuary.

e Indicators of Reef Health

Coral Cover: To assess the benthic characteristics of the coral reefs and fleshy macroalgal cover.
Water Quality: To assess the physio-chemical properties and water quality of the sanctuary.

e Indicator of Seagrass Health

Seagrass Cover: To assess the benthic characteristics of the seagrass meadows
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Site Description

The White River SFCA named after the river which exits/discharges into the sea extends 3.62km/2.25

miles and covers 150-hectares/372 acres of coral reefs and sea grass meadows (Fig 1). It is located east

of Ocho Rios Bay and its coastal infrastructure is characterized by hotels and villas.

A total of eight sites were surveyed, six of which were coral reef sites and the remaining two were

seagrass beds. The sites were previously surveyed during the 2017 baseline field study (Table 1).

Table 1: GPS locations and depth of Surveyed sites.

Sites
WRO01
WRO02
WRO03
WRO04
WRO05
WRO06
WRS-0102
WRS-0304

Ecosystem Type
Coral Reef
Coral Reef
Coral Reef
Coral Reef
Coral Reef
Coral Reef

Seagrass

Seagrass

White River SFCA Survey Sites
Write a description for your map.

‘WR03

QWVRS-0304 e

Latitude

18°25'00.9"N
18°24'56.6"N
18°24'56.2"N
18°25'13.6"N
18°25'18.3"N
18°25'21.4"N
18°24'48.7"N
18°24'50.7"N

22

Jamaica Inn

Figure 1: Map of White River SCFA showing location of sites

Longitude

77°05'50.4"W
77°05'33.3"W
77°05'15.7"W
77°04'16.6"W
77°03'40.4"W
77°03'18.5"W
77°05'20.7"W
77°05'38.0"W

4
¢

Depth(m)
5.3-12.8
5.6-7.5.
5.9-7.2.
6.9-8.4
6.9-8.4
5.5-8.6
1.8-2.5
1.2-2.5

Legend
Coral Reef
O Seagrass Meadows

4WRO5
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Coral Reef Sites:
The coral reef habitats surveyed within and around the White River sanctuary are comprised
predominantly of fringing fore reefs with a small area of patch reefs.

WR01

WRO1 is the most western surveyed site and it is one of two sites located directly outside of the sanctuary.
The site was dominated by macroalgae, mounds of living coral, skeletons covered in macroalgae and
gorgonians (Fig 2). Shallow areas of the survey site were located at the reef crest characterized by short
spur and groove formations which extended deeper to gentle sloping fore reef. The site had a depth range
of 5.3-12.8m.

Figure 2: A section of the coral reef located at site WR01 with macroalgae, corals, dead corals and gorgonians. (Photo credit: Patrice
Francis)

10
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WR02
WRO2 is located within the sanctuary nearest to the western boundary. Similarly to WRO01, the site was
dominated by macroalgae, mounds of living coral, skeletons covered in macroalgae and gorgonians. The

surveys were located on the fore reef immediately below the reef crest (Fig 3) characterized by short

spur and groove formations which extended deeper to gentle sloping fore reef. The site had a depth range
of 5.6-7.5m.

Figure 3: A section of the coral reef (top of spur on reef crest) located at site WR02. (Photo credit: Patrice Francis)

11
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WR03

WRO3 is located within the sanctuary with several areas dominated by turf algae, macroalgae, skeletons
covered in macroalgae, gorgonians and some living coral. Colonies of branching coral were observed on
the reef crest with minimal occurrence of fire coral in the sample area. Platy and brain corals were again
the types of corals most prevalent with the distribution following that of the two previous sites. The

surveys were located on the shallow fore reef immediately below the reef crest characterized which had

several spurs and deep grooves formations (Fig 4) which extended deeper to gentle sloping fore reef.
The site had a depth range of 5.9-7.2m.

Figure 4: A section of the coral reef showing a narrow groove between 2 spurs located at site WR03. (Photo credit: Annabel Cox)

12
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WR04

WRO04 is located within the sanctuary, east of the mouth of the White River. Though the fringing reef
runs parallel along on the White River’s community coastline, several patch reefs were also observed at
the WRO04 (Fig 5). Macroalgae was again the most dominant feature of the reef with significant spaces
being devoid of macroalgal cover leaving the bare reef skeleton exposed. Encrusting and erect sponges

were prominent at this site along with colonies of branching coral observed on the reef crest. The site
had a depth range of 6.9-8.4m.

Figure 5: A section of the coral reef located at site WR04. (Photo credit: Patrice Francis)

13
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WR05

WRO5 is the last site located within the eastern end of the sanctuary and is characterized by the presence
of a fringing reef which further extends into deeper sand flats. Macroalgae was the dominant feature of
the shallow forereef however several, branching, boulder and finger corals were observed on the top and
sides of the spurs (reef crest). Macroalgal community was visually denser in deeper areas than shallow

at WR05. WRO5 (Fig 6) is also the site of one of two coral nurseries and had a depth range of 6.9-8.4m.

Figure 6: A section of the coral reef located at site WR05 showing three types of coral growth forms, branching, boulder and plate-
like. (Photo credit: Annabel Cox)

14
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WR06
WRO06 (Fig 7) site located outside of the eastern boundary of the sanctuary and was dominated by

macroalgae on the shallow forereef. Several, branching, boulder, finger corals, gorgonians and sponges

were observed on the top and sides of the spurs (reef crest) whereas the narrow grooves between the
spurs were filled with sand. Visibility was much lower at this site than at the other five (5). WRO06 had a

depth range of 5.5-8.6m.

Figure 7: Figure: A section of the coral reef located at site WR05 with corals, sponges and gorgonians. (Photo credit: Annabel Cox)

15
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Seagrass Sites:

WRS-0102 & WRS-0304

White River has both coral reef and seagrass ecosystems located along the coast. There were two (2)
sites surveyed for seagrass coverage along the White River coastline, WRS-0102 (Fig 8) site is located
within the sanctuary nearest to WR03. WRS-0304 is located immediately outside the western boundary

of the sanctuary. Each site had an extensive coverage of Thalassia testudinum or turtle grass, with very

few sand patches, macroalgae and coral present. WRS-0102 depth range was 1.8m-2.5m whereas WRS-
0304 was 1.2m-2.5m.

Figure 8: Seagrass meadow comprised of Thalassia testudinum located at A- WRS-0102 and B- WRS-0304

16
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METHODOLOGY

In order to properly describe an ecosystem, it is important to know what fauna and flora are present in a
particular habitat, however it would not typically be feasible to simply count every individual of every
species present (as this would be hugely time consuming and logistically difficult). Instead, survey
techniques can be used to reduce this onerous task into manageable units, which together give a
representative assessment of the habitat in general. These smaller units or samples are able to provide
important information on the species composition, density, and structure of communities (while being

achievable in a more realistic timeframe) (Harvey et al 2020).

Each set of ecological assessment was completed over the course of three (3) days across three (3)
months;

1. May 24™-26'", 2022

2. August 10"-12™ 2022

3. November 2"9-4™, 2022

Six coral reef sites were completed on the first and second day of surveys (3 sites each day) whereas the
seagrass sites were completed on the third and final day. At each coral reef site, a total of six 30m
continuous transects were completed parallel to the coast. The fish and invertebrate surveyors descended
first to secure the sediment cups and stationary camera, after which the benthic surveyors joined.

Sediment cups were retrieved one week later.

Herbivorous and Commercial Important Species

These methods were designed to achieve the first aim- To describe the reef organisms (fish and urchin)

assemblages in established sites located within and outside of the fish sanctuary.

The methodology used was the modified Atlantic and Gulf Rapid Reef Assessment (AGRRA) Version
5.4 Fish Protocol and the Reef Environmental Education Foundation (REEF) roving diver protocol. The
fish surveyor conducted the modified AGRRA surveys by counting and recording the number and size
of fish located along each 30m transect within a 2m width belt on either side of the transect tape. At the
end of each survey a roving fish survey was completed where any fish despite the height in the water

column was recorded. The biomass, density and size classes were derived from the data entered.

17
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Invertebrates especially herbivorous ones such as urchins were recorded by a second diver within the

same belt transect.

Indicator of Reef Health

These methods were designed to achieve the second aim of determining coral cover and involved
assessment of the benthic characteristics of the coral reefs and fleshy macroalgal cover.
Water Quality assessments of the physicochemical properties and water quality of the sanctuary would

also be assessed as part of the second aim.

To accurately describe the benthic substrate observed along the transect, a 0.5m? quadrat (Fig 9) was
placed at 2 m intervals along the transect tape on alternating sides. Photoquadrats were thus collected
and then processed using CPCe (Coral Point Count with Excel extension) version 4.1. Twenty points
were randomly selected on each picture to provide the percentage cover for corals, macroalgae, sponges

and other benthic organisms captured in the photographs.

Figure 9: 0.5m2 quadrat along the transect line during the survey period at White River. (Photo credit: Annabel Cox)

18
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B,
Sediment Analysis: A total of two (2) sediment cups (Fig 10) were placed at each site to collect the
amount of suspended solids within the water column. A one meter rebar stake was temporarily secured
in a sand patch and both sediment cups were attached to the rebar by tie straps (one at the sediment level
and one x cm above). GPS points were collected of the exact location of the unit in order to facilitate

them.

Figure 10: Sediment cups attached to a rebar which will collect suspended solids during the survey period (WR02). (Photo credit: Patrice
Francis)

Water Quality: Two water quality samples were collected from each site to be tested for phosphates and
nitrates. Physiochemical data was also recorded for all surveyed sites with a YSI Professional Pro

Multiparameter Probe.

Indicator of Seagrass Health

Seagrass Cover: To assess the benthic characteristics of the seagrass meadows

The fish methodology (Fig 11A) was repeated in the seagrass meadows in order to capture the quantity
and richness of the species observed in the seagrass meadow. Seagrass percentage cover (Fig 11B) was
measured by placing a 0.5m? quadrat every two (2) meters along a 100m transect tape on alternating
sides.

19
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Figure 11: A: Fish Surveyor (Ms Gina-Marie Maddix) recording the fish data while reeling the transect tape out. B: Benthic Surveyor
(Ms. Patrice Francis) capturing photo-quadrats to calculate the percentage cover of the seagrass. (Photo credit: Annabel Cox)

20
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RESULTS

Herbivorous Important Species

Key Reef Herbivores:

Diadema antillarum urchins (Fig 12) were recorded at all sites over the 3-month survey period. Sites
WR04 and WRO06 had the highest density of the urchin with both sites recording 0.0241/m? (Table 2).
WRO1 had the lowest density of Diadema sp, 0.006/m?.

Table 2: Total number of Diadema sp. counted

Total ( 3months) Monthly Mean # Diadema per m?
WRO01 | 13 4.3333 0.0060
WR02 | 15 5.0000 0.0069
WRO03 | 19 6.3333 0.0088
WR04 | 52 17.3333 0.0241
WRO05 | 17 5.6667 0.0079
WR06 | 52 17.3333 0.0241
Mean 0.0130

Other urchins identified and observed were Tripneustes ventricosus (Fig 14), Lytechinus variegatus,

Echinometra viridis, Eucidaris tribuloides and Eucidaris tribuloides

Other benthic invertebrates observed along the transects were lobsters (Fig 13), spider crabs and Queen
Conch.

“Herbivores are an important part of coral reef ecosystems. They help to maintain the balance
between corals and macroalgae on reefs. Macroalgae are extraordinarily fast growers and are

generally less sensitive to changes in environmental factors, such as temperature and
sedimentation, than coral species.” (Cornell 2022)

21
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Figure 12: Diadema antillarum observed at WR02 survey site. (Photo credit: Patrice Francis)
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Figure 13: A) Panulirus argus (Spiny Lobster) and B)
Stenorhynchus seticornis (Yellowline arrow crab)
observed along the survey transects. (Photo credit:
Annabel Cox)
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Figure 14: A) Echinometra viridis, and B) Tripneustes ventricosus urchins found along the transect during the survey. (Photo credit:
Patrice Francis)
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Key Reef Herbivores: Fish (Surgeonfish and Parrotfish)

Biomass

The biomass of herbivorous fish (Table 3) varied across the different survey sites for both Surgeonfish
and Parrotfish (Fig 15 and 16). The highest Surgeonfish biomass was recorded at site WR05 (287.04
g/100m?) whereas the highest value recorded for the Parrotfish group was at site WR02 (2439.20
g/100m?). The Surgeonfish lowest biomass value 140 g/100m? was recorded at WRO02 and for the
Parrotfish, the lowest value 611.78 g/100m? was recorded at WR06 (Fig 17). The site which had the
highest collective biomass 2579.56 g/100m? was WRO02 (Fig 18). It is important to note that the
western sites located within and outside of the sanctuary recorded the three highest biomass values

while the eastern sites had the lowest values.
Table 3: Herbivore (Surgeonfish & Parrotfish) Biomass for the 2022 surveys.

Biomass (g/100m?)

Location Surgeonfish Parrotfish | Total

WRO01 209.77 1748.76 1958.53
WRO02 140.36 2439.20 2579.56
WRO03 159.91 2014.38 2174.29
WRO04 275.78 711.06 986.84
WRO05 363.10 1237.98 1601.07
WRO06 287.04 611.78 898.82
Total 1435.96 8763.15 10199.11
Mean 239.33 1460.52 1699.85

Figure 15: Scarus iserti or Striped Parrotfish observed at WR02. (Photo credit of Patrice Francis)
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Figure 16: Sparisoma viride or Stoplight Parrotfish observed at WRO05. (Photo credit of Shanna-Lee Thomas)

Herbivorous Fish Biomass per site (g/100m?)
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Figure 17: Biomass of Surgeonfish and Parrotfish fish groups recorded in the White River SFCA.
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Herbivorous Fish Total Biomass (g/100m?)
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Figure 18: Total site biomass for herbivorous fish recorded in the White River SFCA.
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Density
The density of the Surgeonfish and Parrotfish (Table 4) also varied across the different survey sites (Fig

19). The highest calculated density for both the Surgeonfish (10.44 /100m?) and the Parrotfish (51.72
/100m?) group was at site WR02. The Surgeonfish lowest density value 6.67/100m? was recorded at
WRO06 and for the Parrotfish, the lowest value 10.78 g/100m? was recorded at WRO04 (Fig 19). The site
which had the highest collective density 62.17/100m? was WRO02 (Fig 20). Similar to the biomass values,
the western sites located within and outside of the sanctuary recorded the three highest densities whereas

the eastern sites had the lowest values.

Table 4: Herbivore (Surgeonfish & Parrotfish) Density for the 2022 surveys.

Density #/100m?

Location Surgeonfish = Parrotfish Total

WRO01 8.61 30.06 38.67
WRO02 10.44 51.72 62.17
WRO03 9.94 39.22 49.17
WR04 10.17 10.78 20.94
WRO05 9.83 21.72 31.56
WRO06 6.67 13.56 20.22
Total 55.67 167.06 222 72
Mean 9.28 27.84 37.12
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Figure 19:Density of Surgeonfish and Parrotfish fish groups recorded in the White River SFCA.

28



Ecological Surveys 2022
White River Marine Association
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Figure 20: Total site density for herbivorous fish recorded in the White River SFCA

Where parrotfish populations thrive, there may be less macroalgae and more coral recruits

(Dahlgren et
al., 2016).
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Size

The shortest mean length recorded (6.66cm) for the Surgeonfish group was at WR02 while WRO03
recorded the shortest mean length for Parrotfish (11.17cm) (Fig 21). WR04 and WRO06 had the longest
mean length for Parrotfish (12.42cm) and Surgeonfish (9.8cm) respectively. The overall mean length for
the Surgeonfish recorded across all six (6) sites was 8.11cm whereas the mean length for the Parrotfish
was 11.70cm (Table 5). Several sites, WR01 to WRO05 had Parrotfish (Stripe, Redband, Redtail, and
Stoplight) in the size class 31-40cm.

Table 5: Herbivore (Surgeonfish & Parrotfish) Size (length) for the 2022 surveys.

Length (cm)
Location | Surgeonfish | Parrotfish

WRO01 8.23 11.94
WRO02 6.66 11.35
WRO03 6.59 11.17
WRO04 8.84 12.42
WRO05 8.51 11.83
WRO06 9.80 11.49
Mean 8.11 11.70

Herbivore Average Length (cm)
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Figure 21: Mean length for Surgeonfish and Parrotfish fish groups recorded in the White River SFCA.
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Commercial and Other Important Species

Key Commercial and Other Reef Fish

Groupers and snappers are key predators that keep food chain in balance (Kramer et al., 2016).

Biomass

The commercial and other fish biomass (Table 6) varied across the different survey sites for the 2022
survey period. Eight (8) different fish groups; Grunt, Snapper, Grouper, Angelfish, Butterflyfish,
Leatherjacket, Other and Wrasse were recorded under commercial and other species. Wrasse and the
group ‘Other’ had the first and second largest fish biomass of 3173.08 g/100m? and 1804.51 g/100m?
(Fig 22) respectively whereas Snapper had the third largest with a value of 1401.74 g/100m?2.
Leatherjackets had the smallest total biomass of 3.94 g/100m?,

Total commercial and other (Fig 24) fish biomass of 7742.06 g/100m>?was recorded at WRFS with WR05
having the largest biomass of 1998.90 g/100m? (Fig 23) whereas WRO06 had the lowest biomass 939.07
g/100m?. Site WR05 and WRO03 had the largest Snapper and Grunt fish biomass. Similar to the herbivore
site biomass readings, the western sites located within and outside of the sanctuary had higher biomasses
whereas the eastern sites had the lowest values, except for WRO05.

There are issues and conflict with reporting only groupers and snappers as key commercial fish across
the Caribbean given the grunts, parrotfish and surgeonfish commonly form a considerable percentage of

the catch across the region.

Table 6: Commercial & Other Fish Biomass for the 2022 surveys

Biomass (g/100m?)

Location Grunt  Snapper Grouper Angelfish Butterfly Leather Other @ Wrasse Total

fish jacket

WRO01 4.95 1.92 26.59 1.50 30.92 0.00 444.05 743.46 1253.41
WRO02 123.55 67.63 17.53 3.00 18.14 0.78 12452 696.77 1051.92
WRO03 4738  259.57 54.34 8.19 19.44 2,35 112.82 1022.96 1527.05
WRO04 259.93  153.05 49.93 0.78 4.52 0.78 197.25 305.46 971.71
WRO05 406.84  851.39 53.68 0.00 9.10 0.00 572.24 105.65 1998.90
WRO06 168.51 68.17 11.36 0.00 38.64 0.00 353.62 298.77 939.07
Total 1011.16  1401.74 213.44 13.48 120.75 3.92 1804.51 3173.08 7742.06
Mean 168.53  233.62 35.57 2.25 20.13 0.65 300.75 528.85
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Figure 22: Biomass for the Commercial and Other fish groups recorded in the White River SFCA
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Figure 23:Total site biomass for Commercial and Other fish recorded in the White River SFCA.
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W % A: Chromls cyanea Thalassoma blfaSC|atum
s B

Figure 24: Some of the different types of ‘Other’ fish observed in the WRFS during the 2022 surveys. (Photo credit: Annabel Cox &
Shanna-Lee Thomas)
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Density

The Commercial and Other fish density varied across the different survey sites for the White River

Special Fisheries Conservation Area (Table 7 and Fig 25)). Of the eight groups represented, ‘Other’ and

Wrasse had the highest fish group density; 191.22 and 187.61/100m? respectively. Grunts and Snappers
had the third and fourth highest density; 13.89 and 8.11/100m2. Leatherjackets had the lowest density

of 0.28/100m? and were observed only at sites WR02, WR03 and WRO04.

WRO05 had the highest calculated site density 85.78/100m? (Fig 26) whereas WR04 had the lowest
26.83/100m?. The total calculated fish density across the 6 sites was 411.11/100m?.

Table 7: Commercial and Other Fish Density for the 2022 surveys.

Density #/100m?
Location Grunt Snapper Grouper Angelfish Butterfly Leather Other Wrasse Total
jacket

WRO01 0.22 0.17 1.28 0.11 1.06 0.00 4217 35.50 80.50
WRO02 2.61 0.89 0.78 0.22 1.50 0.06 19.39  43.28 68.72
WRO03 0.72 0.83 0.89 0.22 0.94 0.17 26.83 50.44 81.06
WR04 3.17 1.50 0.22 0.06 0.39 0.06 10.72 10.72 26.83
WRO05 2.78 4.06 0.67 0.00 0.72 0.00 5556  22.00 85.78
WRO06 4.39 0.67 0.22 0.00 0.72 0.00 36.56  25.67 68.22
Total 13.89 8.11 4.06 0.61 5.33 0.28 | 191.22 18761 411.11
Mean 2.31 1.35 0.68 0.15 0.89 0.09 3187 3127
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Figure 25: Density of Commercial and Other fish groups recorded in the White River SFCA

34



Ecological Surveys 2022
White River Marine Association

100.00
90.00 85.78

80.50 81.06
80.00

68.72
70.00 68.22
60.00
50.00

40.00

Density #/100m2

30.00 26.83
20.00
10.00

0.00
WRO01 WRO02 WRO03 WRO04 WRO05 WRO06

WREFS Sites

Figure 26: Total site density for Commercial and Other fish recorded in the White River SFCA.
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Size
Snapper had longest mean length of 15.14cm (Table 8) with Grouper and Grunt recording 13.01 cm and
12.83 cm respectively. The Wrasse fish family had the shortest mean length of 5.73 cm. WRO03 and

WRO04 recorded the longest length for Snapper (21.26cm) and Grouper (17.58cm) respectively. On the
contrary WRO01 and WRO02 had the shortest length for Snapper (8.00cm) and Grunts (9.41cm) (Fig 27).

Table 8: Commercial and Other Fish Size (length) for the 2022 surveys

Location = Grunt Snapper = Grouper = Angelfish = Butterfly | Leather Other Wrasse

fish jacket
WRO01 11.75 8.00 10.13 8.00 8.60 0.00 7.38 5.88
WRO02 11.22 14.33 941 8.00 6.66 8.00 6.42 551
WRO03 15.50 21.26 13.30 9.88 7.83 8.00 7.95 4.73
WRO04 11.98 16.21 17.58 8.00 6.17 8.00 7.50 6.48
WRO05 14.75 17.02 13.42 0.00 6.97 0.00 6.51 5.02
WRO06 11.79 14.04 14.25 0.00 9.50 0.00 6.21 6.75
Mean 12.83 15.14 13.01 8.47 7.62 8.00 6.99 5.73
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Figure 27: Mean length for Commercial and Other fish groups recorded in the White River SFCA.
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Total Fish Biomass and Density

The western sites of the White River Special Fisheries Area WR01, WR02 and WRO03 had the higher
biomass values in comparison to their eastern counterparts. Site WR03 had the largest biomass of
3701.34 g/100m? (Fig 28), with WR02 and WRO1 (located outside of the sanctuary) with 3631.48
9/100m? and 3211.94 g/100m? respectively. WR06 and WRO04 had the lowest biomass values; 1837.89
9/100m? and 1958.55 g/100m? respectively.
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Figure 28: Total biomass g/100m2 of each site surveyed in 2022.

Similar to the total biomass values, the western sites of the White River Special Fisheries Area WR01,
WRO02 and WRO03 had the higher density values in comparison to their eastern counterparts. Site WR02
recorded the highest density of 130.89/100m? (Fig 29) followed by WR03 and WRO1 (located outside
of the sanctuary) with 130.22/100m? and 119.17/100m2. WR04 and WR06 had the lowest biomass
values; 47.78/100m2 and 88.44/100m?,

37



Ecological Surveys 2022
White River Marine Association

140.00 130.89 130.22

119.17
120.00 117.33

100.00
88.44

80.00

60.00
47.78

Biomass (g/100m?2)

40.00
20.00
0.00

WRO01 WRO02 WRO03 WRO04 WRO05 WRO06
WREFS Sites

Figure 29: Total biomass g/100m2 of each site surveyed in 2022.
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Species Richness Listing:
A total of 86 different fish species (Table 9) were observed and recorded during the 2022 ecological
surveys. The group ‘Other’ had the most fish with forty-two (42) different species followed by Parrotfish

with nine (9) species. LeatherJackets had the least amount of fish species with only one (1).

Table 9: Fish species richness in WRSFCA 2022.

1. French Pomacanthus paru

Rock Beauty Holacanthus tricolor

3. Banded Chaetodon striatus
4. Foureye Chaetodon capistratus
5. Spotfin Chaetodon ocellatus
- emwms7 00000000000
6. Black Margate Anisotremus surinamensis
7 Bluestriped Haemulon sciurus
8. Cottonwick Haemulon melanrum
9 French Haemulon flavolineatum
10. | porkfish Anisotremus virginicus
11. | sailors choice Haemulon parra

12. Spanish Haemulon macrostomum

13. | Greenblotch Sparisoma atomarium
14. | Princess Scarus taeniopterus

15. | Queen Scarus vetula

16. | Rainbow Scarus guacamaia

17. | Redband Sparisoma aurofrenatum
18. | vellowtail Sparisoma rubripinne
19. | Redtail Sparisoma chrysopterum
20. | stoplight Sparisoma viride

21. | striped Sparisoma iseri

22. | Black Mycteroperca bonaci

23. | Coney Cephalopholis fulva

24. | Grayshy Cephalopholis cruentata
25. | Red hind Epinephelus guttatus

26. | Rock hind Epinephelus adscensionis
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27. | Dog Lutjanus jocu

28. | Mahogany Lutjanus mahogoni
29. | Mutton Lutjanus analis

30. | schoolmaster Lutjanus apodus
3L | yellowtail Ocyurus chrysurus

32. | Blue Tang Acanthurus coeruleus
33. | Doctorfish Acanthurus chirurgus
34. | Ocean Acanthurus bahianus

Orangespotted Filefish Cantherhines pullus

36. Hogfish

Lachnolaimus maximus

37. | puddingwife

Halichoeres radiatus

38. | slippery Dick

Halichoeres bivitattus

39. | Rainbow Wrasse

Halichoeres pictus

40. | spanish Hogfish

Bodianus rufus

41. | Yellowhead Wrasse

Halichoeres garnoti

42. | Bluehead Wrasse

Thalassoma bifasciatum

43. | Creole Wrasse

44. | Great Barracuda

Clepticus parrai

Sphyraena barracuda

45. | Bar Jack

Caranx ruber

46. | Bermuda Chub

Kyphosus secatator

47. | Yellow Goatfish

Mulloidichthys martinicus

48. | spotted Goatfish

49. | Sharpnose Puffer

Canthigaster rostrata

50. | Bandtail Pufferfish

Sphoeroides spengleri

51. | Threespot Damselfish

Stegastes planifrons

52. | Yellowtail Damselfish

Microspathodon chrysurus

53. | Coco Damselfish

Stegastes variabilis

54. | pusky Damselfish

Stegastes dorsopunicans (formerly fuscus)

55. | Bicolour Damselfish

Stegastes partitus

56. | Jongfin Damselfish

Stegastes diencaeus

S7. | Sergeant Major

Abudefduf saxatilis

58. | squirrelfish

Holocentrus adscensionis

59. | Longspine Squirrelfish

Holocentrus rufus

60. | BlackBar Soldierfish

Myripristis jacobus

61. | Bigeye

Priacanthus arenatus
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62. Barred Hamlet

Hypoplectrus puella

63. Harlequin Bass

Serranus tigrinus

64. | Fairy Basslet

Gramma loreto

65. | Lantern Basslet

Serranus baldwini

66. | Tobacco Fish

Serranus tabacarius

67. | saddled Blenny

Malacoctenus triangulatus

68. | Rosy Blenny

Malacoctenus macropus

69. Redlip Blenny

Ophioblennius macclurei

70. | Barsnout Goby

Elacatinus illecebrosus

71| pallid Goby

Coryphopterus eidolon

72. | Bridled Goby

Coryphopterus glaucofraenum

73. | Neon Goby

Elacatinus oceanops

74 | Indigo Hamlet

Bridled goby

75. | Black Hamlet

Hypoplectrus nigricans

76. | Butter Hamlet

Hypoplectrus unicolor

77. | Trumpetfish

Aulostomus maculatus

/8. | Cowfish Acanthostracion quadricornis
79. | spotted Scorpionfish Scorpaena plumieri

80. | Eagle Ray Aetobatus narinari

8L | High Hat Pareques acuminatus

82. | Atlantic Mackerel

Scomber scombrus

83. | Flagfin Mojarra

Eucinostomus melanopterus

84. | Yellowfin Mojarra

Gerres cinereus

85. | Brown Chromis

Chromis multilineata

86. | Blue Chromis

Chromis cyanea
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Coral Cover

Benthic community cover

The benthic category which accounted for the highest mean at WRO01 (Fig 30 ) was macroalgae 67.09%,
followed by the Sand, Pavement and Rubble category with 19.01%, and Coral (6.56%). Zoanthids
accounted for the lowest mean at WRO05 with 0.07% and Other Live (0.21%), the second lowest mean.

Also present at WR01 were Sponges (2.72%) and Dead coral with algae (1.62%).
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Figure 30: Mean percentage cover for major benthic categories at WRO1 at the White River SFCA.
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_______________________________________________________________________________________________________________________________________________________________|
At WRO02 (Fig 31), the highest mean percentage cover of all the benthic categories was macroalgae, the
second highest mean percentage cover (14.10%) was from the Sand, pavement and rubble category.

Corals had a mean percentage cover of (8.01%). Sponges accounted for a mean percentage cover of
2.83%, while dead coral with algae accounted for 1.28%.
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Figure 31: Mean percentage cover for major benthic categories at WR02 at the White River SFCA.
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_______________________________________________________________________________________________________________________________________________________________|
Macroalgae was the highest mean benthic cover (71.39%), followed by the Sand, pavement and rubble
category (14.80%) and Coral (5.45%) at WR03 (Fig 32). Sponges were also present at the site and

accounted for 3.86 % of the major benthic categories. Zoanthids (0.05%) had the lowest percentage
cover.
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Figure 32: Mean percentage cover for major benthic categories at WRO03 (Site 3) at the White River SFCA.
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The highest mean percentage cover at WR04 (Fig 33) was recorded by Macroalgae (65.45%), followed
by Sand, pavement and rubble (19.89%). Coral had the third highest percentage cover of 8.98%.

Sponges, Gorgonians, Coralline algae and Dead coral with algae accounted for 2.49%, 0.35%, 0.90%
and 0.76% respectively.
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Figure 33: Mean percentage cover for major benthic categories at WR04 (Site 4) at the White River SFCA.
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The benthos at WR05 was covered mostly by macroalgae (Fig 34) with the highest mean percentage
cover of 78.17%, while the Coral category had the second highest mean percentage 11.37%. Tape, wand
and Shadow category accounted for 6.25% which was the third highest mean. Sponges, Zoanthids,

Coralline algae and Dead coral with algae each accounted for less than 5% of the benthic categories.
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Figure 34: Mean percentage cover for major benthic categories at WR05 at the White River SFCA.
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WRO06 was dominated by macroalgae (66.70%) (Fig 35), followed by Coral (14.53%) and the Sand,
pavement and rubble category (13.74%). The lowest mean percentage cover was for diseased coral

(0.04%). Coralline algae and sponges accounted for 1.07% and 2.53% respectively. Dead coral with
algae accounted for less than 1% at the site.
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Figure 35: Mean percentage cover for major benthic categories at WRO06 (Site 6) at the White River SFCA.
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Site comparison

The benthic category which accounted for the highest mean percentage cover across all sites was
Macroalgae (Fig 36). Of all the sites surveyed, WRO5 had the highest percentage of macroalgae (78.17%)
while the lowest mean percentage (65.45%) of macroalgae was recorded at WRO04. Macroalgae
included Dictyota sp, Lobophora sp, Amphiroa sp. and Benthic Sargassum (Fig 37). The sand,
pavement and rubble category collectively accounted for the second highest mean percentage cover
across the sites, with the majority (19.89%) recorded at WRO04 and the least (4.90%) recorded at WRO5.
Following the sand, pavement and rubble category, in decreasing order was Coral. The site with the
highest mean percentage cover for coral was WRO06 (14.53%), while the site with the lowest mean
percentage cover was WRO03 (5.45%). Sponges were present across all sites, though in fewer percentages.
The highest percentage of sponges (3.86%) were recorded for WR03 and the lowest percentage recorded
at WRO05 (1.82%). Dead coral with algae and Coralline algae both accounted for <2% across all the sites.
Zoanthids and Gorgonians were also present across all sites, however the means for these categories
were all <0 and therefore not represented graphically.
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Figure 36: Comparison of mean percentage cover for major benthic categories across all sites at White River SFCA.
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Lobophora sp

Amphiroa sp

Dictyota sp

Figure 37: Photoquadrat from WRO05 at the White River SFCA. The most dominant families of macroalgae were Lobophora sp.,
Amphiroa sp, Dictyota sp and benthic Sargassum sp. (Photo credit: Annabel Cox)
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Species listing

A total of 35 coral species and 11 macroalgae species/ groups (Table 10) were identified throughout
the White River SFCA in the 2022 survey. Figure 38 shows examples of the coral, sponges and
gorgonians found during the 2022 survey.

Table 10: Coral species richness

1 | Acropora cervicornis (ACER) 1 | Amphiroa (AMPH)
2 | Acropora palmata (APAL) 2 | Dictyota (DICT)
Encrusting calcareous

3 | Agaricia agaricites (AAGA) 3 | algae (EALG)

4 | Agaricia fragilis (AFRA) 4 | Halimeda (HALI)

5 | Colpophyllia breviserialis (CBRE) 5 | Liagora (LIAG)

6 | Colpophyllia natans (CNAT) 6 | Lobophora (LOBO)

7 | Dichocoenia stellaris (DSTE) 7 | Padina (PADI)

8 | Dichocoenia stokesi (DSTO) 8 | Sargassum (SARG)

9 | Diploria clivosa (DCLI) 9 | Turbinaria (TURB)
10 | Diploria labyrinthiformis (DLAB) (Fig 39) 10 | Turf algae (TALG)
11 | Diploria strigosa (DSTR) 11 | Wrangelia (WRAN)

12 | Favia fragum (FFRA)

13 | Isophyllia sinuosa (ISIN)

14 | Madracis decactis (MDEC)

15 | Madracis mirabilis (MMIR)

16 | Manicina areolata (MARE)

17 | Meandrina meandrites (MMEA)
18 | Millipora alcicornis (MALC)

19 | Millipora complanata (MCOM)
20 | Millipora squarrosa (MILS)

21 | Montastraea annularis (MANN)
22 | Montastraea cavernosa (MCAV)
23 | Montastraea faveolata (MFAV)
24 | Montastraea franksi (MFRA)
25 | Mussa angulosa (MANG)

26 | Mycetophyllia aliciae (MALI)
27 | Mycetophyllia aliciae (MALI)
28 | Mycetophyllia danaana (MDAN)
29 | Oculina diffusa (ODIF)

30 | Porites astreoides (PAST)

31 | Porites furcata (PFUR)

32 | Porites porites (PPOR)

33 | Scolymia lacera (SLAC)

34 | Siderastrea radians (SRAD)

35 | Siderastrea siderea (SSID)
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Figure 38: Photoquadrat from WRO06 in White River SFCA showing Agaricia agaricites, Porites astreiodes, Porites porites,
Mycetophilia sp. (Photo credits: Annabel Cox)

Figure 39: Diploria labyrinthiformis (DLAB) located at WRO1. (Photo credits: Annabel Cox)
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Water Quality

Physio-Chemical data was collected for each site (Table 11). The lowest temperature 28°C was recorded
at WRO06 at a depth of 4m whereas the highest temperature 29.80°C was recorded at WR03 (0.05m
depth). The highest value recorded for Dissolved Oxygen (mg/L) was 7.07 mg/L at WR03 (0.05m) and
the lowest value recorded was WRO01, 5.81 mg/L (0.05m). Conductivity readings were similar across the
sanctuary, however WR04 had the highest value (53906.50 ms-1) whereas WRO05 had the lowest reading.
The salinity of the nearshore sanctuary would be affected by the input of freshwater flowing from the
White River which empties out west of WR04. The Caribbean Sea has a mean salinity of 34ppt, however
the White River Fish Sanctuary had a salinity range of 31.54ppt (WRO03, 0.5m) to 32.77ppt (WRO06, 4m).

Table 11: Mean Physio-Chemical values observed in 2022

Sites Depth Temperature(°C) | Dissolved | Dissolved @ Conductivity | Salinity pH
(m) Oxygen Oxygen (ms-1) (ppt)
(%) (mgL-1)
WRO01 0.5 29.02 90.88 5.81 53590.50 32.45 8.12
3 29.07 89.95 5.84 53717.50 32.50 8.10
4 29.05 90.58 5.88 53644.17 32.59 8.00
WR02 0.5 29.37 94.70 6.02 53760.50 32.37 8.13
3 29.28 93.30 5.99 53768.00 32.31 8.00
4 29.15 92.83 5.99 53783.33 32.43 8.00
WRO03 0.5 29.80 108.95 7.07 52796.50 31.54 8.06
3 29.57 102.33 6.54 53516.17 32.13 8.03
4 29.25 98.60 6.44 53450.83 32.43 8.01
WRO04 0.5 29.33 107.63 6.72 53895.25 32.45 7.96
3 29.15 102.03 6.62 53813.75 32.61 8.02
4 29.10 100.98 6.40 53906.50 32.62 8.04
WRO05 0.5 29.20 99.93 6.39 46377.75 32.47 8.16
3 29.33 96.48 6.21 53833.00 32.52 8.05
4 29.15 96.48 6.22 53793.75 32.53 8.00
WRO06 0.5 28.88 93.65 6.05 53583.00 32.54 8.10
3 28.78 95.00 6.09 53724.25 32.74 8.00
4 28.00 97.18 6.19 53715.75 32.77 8.00
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Nitrates varied between sites. Site WRO06 fell within Jamaica’s National Ambient Water Quality
Standard range for Marine waters for nitrates (0.007 - 0.014 mgNOs'L) in November (Fig 40). All other
sites were outside of this standard each month.

0.60 Nitrates
0.50
040
<
o -
2 030
- -
€ 020
WR_01 WR_02 WR_03 WR_04 WR_05 WR_06
BJun-22 0.11 0.07 0.08 0.04 0.04 0.03
m Aug-22 0.05 0.42 0.25 0.12 0.02 0.05
m Nov-22 0.31 0.20 0.52 0.11 0.02 0.01

Figure 40: Nitrate levels for sample sites WR01 to WR06 during the periods June, August and November 2022

Monthly phosphate values (Fig 41) varied between sites. Sites WR01, WR02 and WRO03 fell within
Jamaica’s National Ambient Water Quality Standard for Marine waters (0.001-0.003 mg PO43-/L) for
phosphate in the months of June and August.
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Phosphates
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Figure 41: Phosphate levels for sample sites WR01 to WRO6 during the periods June, August and November 2022
WRO03 had the highest mean Nitrate value of 0.255mg/L when compared with the other sites, while
WRO04 had the highest mean Phosphate value of 0.026mg/L. WRO05 had the lowest nitrate value of 0.025
mg/L whereas WR02 had the lowest Phosphate 0.004mg/L (Table 12). No site recorded mean values

within the ambient water quality for marine waters.

Table 12: Mean Nitrates and Phosphate levels for 2022

WR 01 0.157 +0.05 0.005+0.001
WR 02 0.233+0.07 0.004+0.001
WR 03 0.285+0.08 0.011+0.002
WR 04 0.088+0.02 0.026+0.020
WR 05 0.025+0.01 0.007+0.001
WR 06 0.050+0.01 0.023+0.016
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Sedimentation results for the 2022 survey are presented in Table 13. The lightest top and bottom
sediment weight was recorded at WR04 (0.079g+0.02 and 0.170g+ 0.01 respectively) while the heaviest
top weight was recorded at WR06 (0.406g +0.24) and heaviest bottom weight (2.605g +1.73) at site
WRO02.

Table 13: Mean Top and bottom sediment weight for 2022

Top Bottom
WRO01 0.128+0.12 1.540+1.52
WRO02 0.086+0.03 2.605+1.73
WRO03 0.168+0.09 1.487+1.25
0.079+0.02
WRO04 0.170+0.01
0.284+0.16
WRO05 0.454+0.31
WRO06 0.406+0.24 0.289+0.25
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Seagrass Health

The White River Special Fisheries Conservation Area has several seagrass beds within close proximity
to villas, hotels and watersport activities. Two sites were surveyed WRS-0102 and WRS-0304 focusing
on percentage benthic cover, seagrass blade length and species richness. Thalassia testudinum or turtle
grass was the seagrass species observed along both transects. WRS-0102 (Fig 42) had the higher seagrass
percentage cover 82%% while WRS-0304 (Fig 43) had 74%. For percentage algal cover, WRS-0304
(10%) had more algae present within the surveyed quadrats (Fig 44) than WRS-0102 (6%) whilst sand

percentage cover within the quadrats at both sites were similar.

WRS-0102 Benthic Cover

Sand
12%

Rock
0%

Algae
6%

Thalassia
82%

m Thalassia m Algae = Sand = Rock

Figure 42: Benthic Percentage Cover for WRS-0102
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WRS-0304 Benthic Cover

Rock

Sand 3%
13%

Algae
10%

Thalassia
74%

u Thalassia = Algae Sand = Rock

Figure 43: Benthic Percentage Cover for WRS-0304.

Figure 44: A: WRS-0102 quadrat has only seagrass cover while B: WRS-0304 quadrat has a mixture of seagrass, rock, coral, anemone
and macroalgae. (Photo credit: Annabelle Cox and Patrice Francis)
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The mean seagrass blade (Fig 45) length measured at WRS-0102 was 40cm whereas the mean blade
length at WRS-0304 was 35cm.

Figure 45: Seagrass blades removed from WRS-0304 during the surveys to be measured. (Photo Credit Patrice Francis)

Seagrasses are among the most productive shallow water ecosystems, serving a diverse assemblage of

fish and invertebrates (Fig 46 & 47). During the 2022 surveys, a species richness (invertebrates and fish)
list was compiled for both sites (Table 14).
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Table 14: Table showing the fish and invertebrate species observed at the seagrass survey sites.

Fish: 11 Benthic Habitat
Common Name Fish Species Seagrass Blades Rock/Coral
Stegastes dorsopunicans
Dusky Damselfish (formerly fuscus)
Slippery Dick Halichoeres bivitattus
Balloonfish Diodon holocanthus
Blackear wrasse Halichoeres poeyi
Stoplight Parrotfish Sparisoma viride
Yellowtail Snapper Ocyurus chrysurus
Bar Jack Caranx ruber
French Angelfish Pomacanthus paru
Longspine
Squirrelfish Holocentrus rufus
Ocean Surgeonfish Acanthurus bahianus
Blue Tang Acanthurus coeruleus

Invertebrates: 5
West Indian Sea Egg  Tripneustes ventricosus

Variegated Urchin Lytechinus variegatus
Giant Anemone Condylactis gigantea
Slate Pencil Urchin Eucidaris tribuloides

Corkscrew Anemone Bartholomea annulata

Figure 46: A: Diodon holocanthus observed in the WRSFCA seagrass meadow and B: Pomacanthus paru observed in rocks on the
periphery on the seagrass meadows. (Photo credit: Patrice Francis)
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Figure 47: Condylactis gigantea (Giant Sea Anemone) juvenile (A) and adult (B) located in the one of WRS-0102 transects. (Photo
credit Patrice Francis)
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2017-2022 Survey Comparison

1. Key reef herbivores: Diadema antillarum urchins

Table 15: Diadema antillarum average density readings for 2017 and 2022.

Diadema sp. Density counts per m?
2017 2022
5.72 0.01301

Statistical Difference:
There has been a 99%0 decline in the density of the Diadema antillarum urchins found within the

White River Special Fisheries Conservation Area over the past Syears (Table 15).

In mid-February to early March 2022, the Caribbean region including Jamaica was affected by a mass
die-off of the Diadema antillarum urchins which rivaled the last major occurrence in 1983 (CBS News
2022). The die-off, which is characterised by the loss of spines and sloughing of tissue has been observed
in each reported die-off event. The first report received by the local regulatory body, the National
Environment and Planning Agency originated from the White River Fish Sanctuary in the Ocho Rios
Marine Park Protected Area on 16 March 2022. The Diadema species, like the parrotfish is one of the
most important grazers/herbivores on Caribbean coral reefs, removing algae and maintaining open space

for coral growth.
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2. Key Reef Fish : Biomass & Density

Total Fish Biomass . 5590 as the total biomass calculated for 2022 was 17941.17g/m? in

comparison to 2017’s value of 11579.58 g/m?. There has been an increase in fish biomass across each
survey site except for WR04 which had a 6.7% decline in biomass (Fig 46). WR02 had the largest
percentage increase of 206%.
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Figure 46: Total Site Fish Biomass between 2017 and2022 .
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Total Fish Density 4790 as the total Density calculated for 2022 was 633.83/m2 in comparison

to 2017’s value of 430.95/m2. There has been an increase in fish density across each survey site except
for WR04 which had a 14.2% decline in its fish density. WR02 had the largest percentage increase of
81.2% (Fig 47).
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Figure 47: Total Site Fish Density mean 2017-2022 comparison.
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Size

T

The mean size of Parrotfish (Table 16)

across the six sites by

35% from 8.62cm in 2012 to 11.7cm in 2022. Grouper and
Leatherjacket (Table 17) were the only other family groups that

Table 16: Comparison between 2017-2022 Mean Herbivorous Fish Size of each site

) T 2017 2022 2017 2022
recorded an increase in size, as the average length recorded for Location | Surgeonfish Surgeonfish | Parrotfish Parrotfish
Groupers in 2017 was 11.92 cm in comparison to 13.01cm in 2022. WRO01 8.97 8.23 9.07 11.94
Leatherjackets mean length increased from 0.45cm to 4cm in 2022. WR02 9.38 6.66 775 1135

. . ) WRO03 10.44 6.59 7.49 11.17

All the other groups recorded a decline in average length with WR04 11.96 8.4 9.47 12.42

Angelfish and Wrasse having largest decline, 38% and 32% WRO05 11.28 8.51 8.63 11.83

respectively. WR06 11.37 9.8 9.3 11.49

Average 10.57 8.12 8.62 11.7

Table 17: Comparison between 2017-2022 Mean Herbivorous Fish Size of each site.
2017 2022 2017 2022 2017 2022 2017 2022 2017 2022 2017 2022 2017 2022 2017 2022
Location = Grunt | Grunt Snapper | Snapper | Grouper = Grouper @ Angel | Angel @ Butter = Butter | Leather Leather Other @ Other Worasse & Wrasse
fish fish fly fly jacket | jacket

WRO01 15.50 11.75 15.50 8.00 13.42 10.13 9.58 8.00 6.17 8.60 0.00 0.00 7.89 7.38 7.46 5.88
WRO02 11.17 11.22 0.00 14.33 12.19 941 919 8.0 3.88 6.66 0.00 800 712 6.42 8.68 5.51
WRO03 14.09 15.50 27.92 21.26 11.34 1330 9.00 9.88 1.72 7.83 0.00 800 814 7.95 9.02 4.73
WRO04 17.61 11.98 17.23 16.21 11.96 1758 0.00  8.00 8.00 6.17 0.00 800 594 750 8.78 6.48
WRO05 17.81 14.75 18.33 17.02 12.73 1342 1550  0.00 9.00 6.97 0.00 000 764 651 8.61 5.02
WRO06 12.50 11.79 15.03 14.04 9.88 1425 1175  0.00 9.19 9.50 2.67 000 778 6.21 8.05 6.75
Average = 14.78 12.83 15.67 15.14 11.92 13.01  9.17 5.65 6.33 7.62 0.45 400 742  6.99 8.43 5.73
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3. Coral Cover and Macroalgae

Coral cover . by 2890 from 2017 to 2022 as all the surveyed sites recorded a percentage increase

except for WR06 which recorded a 22% decrease 18.56 % to 14.54% (Table 18). WR04 recorded the
highest site percentage increase which was 334%. Mean macroalgae cover by 1% to over 800% from

2017 with majority increasing by 44%. The highest increase occurred at WRO06 and the least at WRO04.

Table 18: Comparison between 2017-2022 Mean Macroalgae and Coral Cover

Sites 2017 2022 2017 2022
Macroalgae Coral

WR 01 46.58 67.09 4.64 6.56
WR 02 48.26 71.10 5.55 8.01
WR 03 47.78 71.39 3.53 5.45
WR 04 64.27 65.45 2.06 8.98
WR 05 31.24 78.17 8.68 11.37
WR 06 6.79 66.70 18.56 14.53
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Summary

Our observations and the results of the 2022 benthic survey at the White River SFCA indicate a
consistently high percentage of macroalgae across all the sites. Where fleshy macroalgae does not
dominate, there is an abundance of sand and rubble (consisting of the skeleton of branching hard coral
species); and minimal coral cover (varying between 6 and14%) per site. At sites such as WRO01, coral
skeletons which were present were covered in macroalgae and gorgonians. Highest macroalgae cover
(78.17%) was recorded at WRO05 (2022) as overall, macroalgae cover was highest on the western sites
(WR04, WR05, WR06).

This observation/phenomenon- referred to as a coral-algae phase shift, is characterized by a reef system
with minimal or low coral cover and high macroalgae cover. This occurrence has become prevalent in
the last decades and has been documented for the reefs on Jamaica’s north coast dating as far back as the
1970s, with coral cover decreasing due to overfishing, pollution, hurricane damage, and coral and urchin
disease. With these, coral recovery over the decades has been slow, but still noticeable at some sites.

In comparing the six sites surveyed, WR05 and WRO06 has the highest percentage of coral cover, this
slightly higher coverage could be attributed to differences in the water quality, the density of Diadema
antillarum and the presence and abundance of other herbivorous species. While the coral cover has
shown an increase between 2017 and 2022, this trend of slow increase has been met with the challenge
of a Diadema die-off (similar to that in the 1980s) which resulted in a 99% decline in Diadema density.
In the absence of these keystone species, fleshy macro-algae and turf algae grow unchecked and
compromise the ability for coral recruits to find “clean” surfaces on the reef to settle allowing macroalgae

to proliferate, especially where nutrient levels are high.

Despite poor reef and water quality health, there was a 47% increase in the total fish density and 55% in
total fish biomass. The mean size of herbivorous fish such as surgeonfish and parrot fish have increased
from 2017-2022. The western sites (WR 01, WR02, and WRO03) located within and outside of the
sanctuary recorded the 3 highest biomasses whereas the eastern sites had the lowest values (WR04,
WRO05, and WRO06).
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