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SEMI-ANNUAL REPORT
SUSTAINED ECOLOGICAL RESEARCH ON CORAL REEF RESOURCES
FORT JEFFERSON NATIONAL MONUMENT
COOPERATIVE AGREEMENT CA-5000-8-8014
SUBMITTED TO THE NATIONAL PARK SERVICE
BY THE FLORIDA MARINE RESEARCH INSTITUTE
FOR THE PERIOD OF 1 JANUARY TO 31 JULY 1990

MEETINGS

The Florida Marine Research Institute hosted a meeting of the National Park
Service Coral Reef Research Program April 6 - 6. Caroline Rogers (U.S. Virgin
Islands National Park) coordinated the meeting which included presentations by
researchers working at Biscayne National Park, Fort Jefferson National
Monument, Buck Island National Monument, and Virgin Islands National Park.
One-half day was devoted to working group discussions on standardizing
methods.

A manuscript on sampling methodology was prepared by Walter Jaap, Jennifer
Wheaton and Kelly Donnelly for presentation at the American Academy of
Underwater Sciences Anhual Meeting, October 4 - 7. 1990, St. Petersburg,
Florida.

EQUIPMENT MODIFICATION

The photographic apparatus was modified to shoot a rectangular photographic
configuration (previously it rotated pgoviding a circular photographic
mosaic). The area of coverage (2.56 m“) is approximately the same. The
change to a square format was made to minimize boundary problems between
photographs in the photomosaic. Overlap across the x or y axis (parallax) is
easier to resolve that are lines running diagonally between the x and y axes.
six unique photographs are taken using the modified apparatus.

FIELD WORK

Field studies were conducted at Fort Jefferson National Monument fro 7 to 23
May. The field party included Kelly Boomer Donnelly, Peter Hood, Walter Jaap,
Ron Matchok, Joe Kimmel, Jim Tilmant, and Jennifer Wheaton; with the exception
of Tilmant (NPS) all individuals are employed by FMRI. The National Park
Service staff at Fort Jefferson assisted during portions of the sampling.
Diving operations were supported with a 34 ft diesel-powered boat.
Additionally, Roy Zondervan (FMRI) collected toxic dinoflagellate algae from 8
to 17 May to replace last year’s collected material lost due to an electrical
failure at FMRI laboratories.

A single chain transect was sampled three times at each of the five sites.
Twenty-five, 1.6 m x 1.6 m, quadrats were mapped and photographed to census
hydrocoral, stony coral, octocoral, and other prominent benthos. One 15 to 25
m long video transect was sampled at each site. Two recruitment tiles were
collected and replaced with new tiles at each of the stations (10 per site, 50
total). The fouled plates were bleached, air-dried, and stored in labeled




plastic bags. Four functioning thermographs were recovered from Pulaski Shoal
and Bird Key Reef, downloaded into a portable computer, serviced, and
redeployed. A new thermograph was placed off the SW channel in shall water
(10 ft). Four sampling stations were installed at the Mavro Vetranic site.
The area is representative of crushing and fragmenting grounding damage.
Significant algal proliferation was observed over the damaged area. The site
was not sampled but was qualitatively videoed.

LABORATORY ACTIVITY

Field data were proofed and entered into computer files. Thirty-five mm film
was processed and reviewed to insure acceptable quality. Both glazed and
unglazed faces of the recruitment tiles were examined under a dissecting
microscope, and stony corals were identified to genus or species and counted.
Thermograph data from Bird Key (2 June 1989 to 30 April 1990) and Pulaski
Shoal (9 August 1989 to 14 May 1990) were processed to determine the monthly
minimum and maximum temperatures and their means and standard deviations.

SAMPLING RESULTS
TRANSECTS
Bird Key Reef

Biotic cover ranged from 1033.5 to 1193.4 cm for three successive samplings of
a 20 me long chain transect in 1990 (Tables 1, 2, 3). The dead carbonate
coverage ranged from 2561.0 to 2930.2 cm. Three octocoral species and 11
stony coral species (8 to 9 per transect) were counted. Montastraea
annularis, Montastraea cavernosa, and Colpophyllia natans were the most
abundant stony coral species, and the octocoral Briareum asbestinum was a
major component in one transect sampling. A two-way analysis of variance
(ANOVA) showed a significant difference among the three most abundant species;
however, no difference was found among transect samplings. Differences in
total biotic cover among the three transects (Figure 1) illustrates the
habitat variability and some sampling bias. In 1989, the Bird Key Reef
transect yielded 3 octocoral and 9 stony coral species. Madracis pharensis
and Mycetophyllia ferox were not reported. Total coral cover during 1989 was
603.2 cm (Table 4). 1In 1990, the coral cover ranged from 989.3 to 1155.7 cm.
The highest coral cover recorded was at meter 18 of the third transect for
Targe colonies of Montastraea annularis and Colpophyllia natans (Figure 2).

Texas rock

Biotic cover ranged from 761.8 to 802.1 cm for three samplings of one 16 m
long chain transect in 1990 (Tables 5, 6, 7). Dead carbonate coverage ranged
from 1680.9 to 1894.1 cm. One octocoral species and 16 species of stony
corals (7 to 12 per transect) were counted. Montastraea cavernosa,
Colpophyllia natans, and Siderastrea siderea, provided the most coverage.
Results of a two-way ANOVA revealed no significant differences among the most
abundant species or transect samplings. Differences in total biotic cover
(Figure 3) documents spatial variability and some sampling bias. Extreme
habitat relief at Texas Rock (3 m on the north end of the transect) makes
consistent data acquisition difficult or virtually impossible. Coral cover in
1989 was 613.6 cm (Table 8 -~ note that transect length was 13 m in 1989 and 15
m in 1990). During 1990, the cover for corals ranged from 369.2 to 569.4 cm.
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Coral cover of 100 cm or more was encountered in one meter of sampling in
three locations; in two instances this was attributable to large colonies of
Colpophyllia natans and Montrastraea cavernosa, and in the third case large
colonies of M. cavernosa, M. annularis and Siderastrea siderea contributed
(Figure 4).

QUADRATS
Bird Key Reef

In 1990, six octocoral species (136 colonies) were observed in the five
quadrats. Pseudopterogorgia bipinnata dominated the octocoral fauna. In
comparison, the same six species with the addition of one colony of P.
americana were recorded from 1989 (Table 9). Relatively little change
occurred in octocoral species and their abundance in the quadrats over the
year (Figure 5). The major differences reflect changes in numbers of
Pseudopterogorgia bipinnata. In this reef zone at Bird Key, P. bipinnata
recruits in clusters into cracks and crevices; may of the recruits are
overgrown or outcompeted by algae and sponge between the time they become
recognizable as a juvenile colony and are firmly established as a sub—adult.

In 1990, sixteen stony coral species and 140 colonies were counted in five
quadrats. Montastraea annularis, Siderastrea siderea, and Montastraea
cavernosa were the most abundant stony corals (Table 9). Although only 13
stony corals species were reported in 1989 and 16 were reported in 1990, the
overall species composition was basically the same (Figure 6). Fore example,
two new species Favia fragum and Madracis mirabilis added in 1990 were
represented by only one colony, a third species Madracis decactis by only
three colonies. In two other cases, identification is questionable with
Mycetophyllia ferox and M. Tamarckiana reported in 1990 but M. Jamarckiana and
M. spp. reported in 1989. 1In a similar case, Scolymia Tacera was reported in
1990 whereas Scolymia sp. was reported in 1989,

Texas Rock

In 1990, four octocorals (13 colonies) were enumerated in the five quadrats.
Erythropodium caribaeorum was most abundant due to the suitability of its
encrusting growth form (Table 10). Few octocorals occupy the sampling station
at Texas Rock where the individual quadrats are situated atop high relief
pinnacles slightly off the shallower reef area. Iciligorgia schrammi,
represented by only two colonies in the quadrats, is abundant on the
horizontal sides of these pinnacles, where the large conspicuous fans face
into the current. Several other octocoral species occur in the "groove"
between the pinnacles and shallower reef zone. In comparison, 1989 sampling
yielded only one additional species represented by a single colony documenting
relatively little change in the sampled population (Figure 7).

In 1990, seventeen stony coral species (159 colonies) were counted in the five
quadrats. Siderastrea siderea, Montastraea annularis, and M. cavernosa were
the most abundant (Table 10). Although only fifteen species were recorded in
1989, the overall species composition was relatively unchanged (Figure 8).

For example, Mycetophyllia sp. was reported in 1989 whereas M. ferox and M.
lamarckiana were reported in 1990. In the case of two other species, their
field identification could have been reversed. Colonies of Stephanocoenia
michelinii from 1989 were likely recorded as Madracis decactis in 1990,




Changes in number of colonies of the encrusting Millepora alcicornis and the
opportunistic Porites astreoides are not unusual.

RECRUITMENT

A total of six juvenile corals were found on the grooved, unglazed surface of
tiles from Bird Key Reef. Two recruits were present on the glazed surface of
one plate at one station at Texas Rock. A1l of the recruits were from the
genera Porites and Favia. Counts did not include the tile edges because they
did not fit under the microscope.

TEMPERATURE DATA
Bird Key Reef

Temperatures recorded at 9 m depth from June 1989 to May 1990 ranged from
20.0°C 27 December 1989 (01:00 EST) to 30.1°C reached on four occasions in
1989: 30 August (21:00) and on September 5th (19:00), 10th (19:00), and 22nd
(15:00) (Table 11, Figure 9).

The thermograph installed at 18 m depth reported abnormally high, obviously
inaccurate temperatures.

Pulaski Shoal

Temperatures recorded at 9 m depth from August 1989 to May 1990 ranged from
21.1°C 29 December 1989 (11:00) to 30.2°C reached on both 29 August (16:00)
and 9 September (16:00) (Table 11, Figure 10).

Temperatures at 18 m depth recorded from August 1989 to May 1990 ranged from
21.1°C 29 December 1989 (15:00) to 30.5°C 9 August 1989 (11:00) (Table 12,
Figure 11).



Figure 1

BIRD KEY REEF TRANSECTS 1990

Biotic cover per linear meter

250
200+

W “
o o
n O
h aad b s

(wo) 18n0H

Meter along transect

B2 Transect 2 RN\ Transect 3

-
)
Q
®
2]
o=
()
-
T
P




Fionre 2

BIRD KEY REEF TRANSECTS 1990
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Figure 3

TEXAS ROCK TRANSECTS 1990

Biotic cover per linear meter
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Figure 4

TEXAS ROCK TRANSECTS 1990
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Table 9

Bird Key Reef - 1989 and 1990 Quadrat census date

Abundance of hydrocorals, octocorals, and stony corals

1989 1990
Quadrat Number Quadrat number

1 2 3 4 5 Total 1 2 3 4 5 Total
OCTOCORALLIA
Driarecum ashestinum 2 1 1 ! 9 14 3 3 A 1 4 13
forgonia ventalina 1 1 2 { 1 1 3
Erythropodium caribaeorum 1 1 1 1 2
Plexaura flexuosa 1 ! 2 !
Plexaura homonalla 1 i i 1
Pseudepterogorgia americana 1 1
Pgeudopteragorgia bipinpata 19 54 11 5 20 109 25 45 i 9 30 116
SCLERACTINIA & MILLEPORINA
Acropora cervicernis 1 1 1 1
Agaricia agaricites 3 4 g 4 17 ! 2 4 6 13
Colpophyllia natans ! 2 3 2 5
Favia fragun i 1
¥adracis decactis 1 ! 1 3
¥adracis mirabilis 1 1
Hillepora alcicornis 3 1 1 6 2 4 A 1 10
Hentastraea annularis 3 4 11 7 i1 & 5 7 13 8 39
Hontastraea cavernosa 2 b 12 1 3 21 4 ] 4 I 19
Hussa angulosa ! H ) 1
Wycetophyllia ferox 1 1
Kycetophyllia lamarckiana 1 ! 1 1
Wycetophyllia sp. 1 !
Porites astreoides 2 ! 5 ! 2 3 3 A 2 12
Porites porites 4 3 1 § 4 3 2 9
Scolymia lacera i 3
Scolymia sp. i { 2
Siderastrea siderea 7 7 5 19 1 6 7 7 21
No. of octocoral species 5 § 2 A 4 7 ] 4 2 3 5 §
Octocoral abundance 1} 58 12 6 32 132 23 50 9 11 37 136
Octocoral species density 1.95 45 h.18 0.78 1,58 117 1,56 .78 1.17 1.85
Octocoral colony density 9.38  22.66 4,69 2.4 12.50 11,33 19,53 3.52 4,30 14.45
Yo, of stony coral species 8 § 10 4 5 13 8 § i 8 7 16
Stony coral abundance 15 i 4 21 13 124 20 26 43 35 16 140
Stony coral species density 3.13 3.52 3.91 1,56 1.§5 311 3,62 4.69 3.13 2.7
Stony coral colony density 5.86 12.11 17.19§ 8.20 5.08 7.81 10.16 16.80 13.67 .25
Total number of species 13 1 12 § g 20 i1 13 14 11 12 22
Total abundance 39 89 56 21 45 256 49 78 52 46 53 276
Species density 5,08 5.47 4,69 2.3 4,30 5,08 £.47 4,30 4,69
{olony density (5,23 37T 2188 1055 17,58 1904 29.6% 20,31 17.87 20,70



Figure 5

BIRD KEY REEF QUADRATS
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Figure 6

BIRD KEY REEF QUADRATS

Stony coral species & colonies
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Table 10
Texas Rock - 1989 and 1990 Quadrat census data

Abundance of hydrocorals, octocorals, and stony corals

1989 1990
Quadrat Number Quadrat number

1 3 3 4 §  Total 1 2 3 4 5  Total
OCTOCORALLIA
Briareua asbestinun 1 1 2 1 1
Eeythropodium caribaeorum i 2 1 4 8 3 1 ] 1 1 8
Iciligorgia schramai 1 2 3 2 2
Plexaura flexuosa 2 2 3 2
Pseudopterogorgia americana 1 1
SCLERACTINIA & NILLEPORINA
Agaricia agaricites 1 2 3 1 1 3 5
Colpophyllia natans 4 1 { 2 17 2 6 3 3 1 15
Dichocoenia stokesii 1 1 1 i
Diploria sp. 1 3 2 { 3
Busmilia fastigiata 3 3 1 2 1 i
Kadracis decactis 1 3 1 3 8
Keandrina meandrites 1 1
Nillepora alcicornis 7 4 3 3 8 25 5 3 3 3 4 18
Hontastraea annularis 2 14 3 3 2 2 5 5 3 1 2 22
Nontastraea cavernosa 2 1 { 2 12 3 4 1 4 3 10 22
Hussa angulosa 2 1 3 2 1 3
Kycetophyliia ferox 1 1
Hycetophyllia lamarckiana 1 2 3
Kycetophyllia sp. 2 1 3
Oculina diffusa 2 2 1 2 3
Porites astreoides 3 2 5 ] 1 { 3 2 18
Porites porites 1 1 2 3 1 2 1 2 5 10
Siderastrea sidereca 3 5 3 3 3 17 3 § 3 3 ] 2
Stephanocoenia michelinii 2 3 1 1 1 8
No. of octocoral species 2 1 3 3 2 5 1 1 1 3 2 {
Octocoral abundance 2 2 2 5 5 16 3 1 2 5 2 13
Octocoral species density 0.78 0.39 0.78 1.17 0.78 0.39 0.39 0.39 1.17 0.78
Octocoral colony density 0,78 0.78 0.78 1.95 1.95 1.17 0.39 0.78 1.95 0.78
No. of stony coral species 8 ] i 12 10 15 H 12 13 11 12 17
Stony coral abundance U Ky 18 27 6 142 27 i 3 N 36 159
Stony coral species density 313 3.52 2.13 1.69 391 .m 4,69 5.08 4.3 4,69
Stony coral colony density 9,38 1445 7.03 1055 14,06 10.55 12,11 12.11 13,28 14.06
Total number of species 10 10 9 15 12 20 8 13 14 14 14 21
Total abundance 26 39 20 32 41 158 30 32 33 3 18 172
Species density 3.91 3.0 3.52 5.86 4,30 .13 5.4 5.47 5.47 5.47

Colony density 10.16 15,23 7.81 12,50  16.02 1,72 12,88  12.89 15,23 484



Figure 7

TEXAS ROCK QUADRATS
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Figure 8

TEXAS ROCK QUADRATS
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Table 11

SEAWATER TEMPERATURE

BIRD KEY REEF, 9 M, 1889-1990

Minimum Maximum Mean Std dev

1989 June 26.5 28.2 27.55 0.38
July 27.6 29.5 28.63 0.52
August 28.9 30.1 29.46 0.23
September 29.0 30.1 29.65 0.22
October 25.5 29.5 28.18 1.27
November 24.5 26.5 25.67 0.60
December 20.0 24.6 22.53 1.00

1990 January 21.3 23.0 22.27 0.35
February 21.9 24.6 22.90 0.63
March 23,0 24.9 24.04 0.46
April 23.1 25.5 24.40 0.28

May 24.1 27.4 25.50 0.41

PULASKI SHOAL, 9 M, 1989-1990

Minimum Maximum Mean Std dev

1988 August 29.3 30.2 29.70 0.20
September 29.1 30.2 29.82 0.20
October 26.5 29.6 28.48 0.99
November 24.6 26.9 25.98 0.63
December 21.1 24.9 23.02 0.98

1990 January 21.5 23.0 22.34 0.32
February 22.0 24 .4 22.87 0.62
March 22.7 24.8 24.01 0.35
April 24.1 25.4 24.60 0.22

May 24.9 26.2 25.67 0.31



Temperature (C)

Figure 9

Seawater Temperature
Bird Key Reef, 9 m, 1989-1990

32

30--

28 ) E /;

221

26ﬁmm;mmWmmwwwmwmwmwmgmwmm

8 I 1 T l I 1 H T i i H i
June Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May

Month

= Minimum -+ Maximum —x— Mean




Temperature (C)

Figure 10

Seawater Temperature
Pulaski Shoal, 9 m, 1989-1990
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Table 12

SEAWATER TEMPERATURE
PULASKI SHOAL, 18 M, 1989-1990

Minimum Maximum Mean Std dev

1989 August 27.9 30.5 29.60 0.30
September 29.2 30.3 29.70 0.20
October 26.5 29.17 28.50 1.00
November 24.6 26.9 25.90 0.70
December 21.1 24.8 23.00 1.00

1990 January 21.2 22.9 22.20 0.30
February 21.9 24.2 22.70 0.60
March 22.3 24.17 24,00 0.40
April 24.0 25.0 24.50 0.20

May 24.8 26.2 25.50 0.30




Figure 11

Seawater Temperature
Pulaski Shoal, 18 m, 1989-90

Temperature (C)
n
(o))

Aug Sept Oct Nov Dec Jan Feb Mar Apr May
Month

z
3
3
c
3
4
&
3
c
3.
Z
® !
Q
=8




SN,

' o Table 1
Bird Key Reef, 1! MWay 1990 - Chain Transect ¢l
fover along transect {cm)
Meter number
Species or component 1 2 1 4 § § 1 8 $ i 12 13 14 15 1§ 17 18 19 20 Total
OCTOCORALLTA ’
Briareun ashestinun 54,8 6.0 | 7.9 88,4
Pseudopterogorgia bipinnata 2.6 10.4 7.8 0.8
Octocoral 3.9 2.6 2.5 9,1
SCLERACTINIA & KILLEPORINA
fColpophyllia natans 37,7 18.9 ‘ 0.8 33.8 10,2
¥adracis decactis a3 \ a3
Millepora alcicornis 3.9 5.2 7. : 3.9 0,8
Hontastraea annularis 7.8 23.4 36.4 83.2 28.5‘ 57,2 76,7 9.0 97,5 1493
Montastraea cavernosa 31,2 26.0 15.6‘ 89.7 18,2 5.1 16.9 24,7 2574
Parites astrecides 9.1 7.8 3.4 16.9 29.9 18,2 85,8
Porites porites 3.9 3.9
Siderasirea siderea 15,6 15.6 10.4 24,6 13,0 83,9
OTHER BIOTIC BENTHIC COMPONENTS ‘
Dictyota sp. 7.8 } L7 19.5
Totrochota hirotualata 7,8‘ 7.9 1.7
Sponge 3.9 2.6 5.5
CARBONATE SUBSTRATES
Dead coral and algae (DCA) §7.2 61.1 15.9 6.7 84,5 167.7 87.5 20.8 91¢01 278.2 $4.9  13L.5 108.6 57,2 6.7 20.8 5.5 1820 2.8 1939.8
Rock 42.9 29.9 14.3 57.2 { 144.3
Sand 7.8 87,1 87,1 2.1 19,4 166.4 46.8 29.9 446.6
::::::Z:::::::::Z:::'::::‘::::::::::::::::::::::::::::ZZ:::::::::::::::::::::::::::::::::::::::’:::::::::::::::::::::I:::::‘F:::::::::::::::I::::::::::::::.‘:::::::::::::::::I:::::::::::Z:::::Z:::::::::::::::Z:::::::::::::::::Z::::::::
Total coral cover [cal 9.4 2.9 0.0 8.0 82,4 45,5 4.1 46,8 107.9¢ 44,21 65,0 1.2 96.2  119,8 50.7 84.5 97.% 62,4 16.9 45,5 1158.7
Totsl biotic cover (cnm] 43,4 42.9 0.0 81.9 2.4 5.5 3.1 46.8  115.7 52 0‘ £8.9 1.2 96,2 119.8 §2.4 87.1 97.5 62.4 16.9 45,5 11983,
Total carbonate cover [em) 8.2 11L.8 8.1 1040 106.8 84,5 1677 111.8 8.0 91.0‘ 300.3 1445 497.9  106.4 57.2 8.7 0.8 8.0 3L 12.8 25808
Total cas 37734

|




Table 2
Bird Rey Reef, 11 May 1390 - Chain Transect §2
Cover along transect {em]
Heter number
Species ot component 1 2 3 4 5 § 7 8 g 10 1 19 13 1 15 18 1 1 i 20 ot
========================================================:==:==::=:::::::::::::::::::::::::::::;::::::;;:::::::;::::::::::::::::::::::::::::::::=::::::::::::::::::::::::::::_"___"__“:“______f _______ v otal
0CTOCORALLI
Briareun asbestinum 19.5 §3.6 234 2.6 2.6 2.6 13.0 g
Pseudopterogorgia bipinnata 1.3 6.5 1.3 1 36 : ‘ s . 312 195.0
Octocoral 19.0 ' . ’ 5.1 19.5
? ' 40,3
SCLERACTINIA & HILLEPCRINA
dgaricia agaricites 2.6 £.2
Colpophyllia natans 1.8 15.8 260 1.8
Hillepora alcicornis 2.8 13.0 83.2
Montastraea annularis 5.2 20.8 20,8 8.3 190 9 15,6
¥ontastraea cavernosa 45,5 1.9 H.2 8.1 o 190 13.0 104.0 6.9 28.8 383.%
Mycetophyllia ferox B : 3‘5 16,9 139.1
Porites astrecides 19,4 1 g 7.8 1.8
Porites porites 6.5 e 8.5 50,7
Siderastres siderea - 16.9 16.9 7.8 ' 1 6.5
8.8 70.2
OTHER BIOTIC BENTHIC COKPONENTS
Dicyteta sp.
Anemone 1.4 | 32,8 5,1 177
2
Sponge 51 2,6 9.5 156 130 2.5 0 :
CARRONATE SUBSTRATES
Dead coral and algae (DCA] 5%2.0 a0, 1.1 88,4 158.0 97.6  150.§  107.% 1677 188.5] 1a7.4 150
‘ 1885 1274 L YV 9.1 88.4 29, . 1
Sand 2.9 88.4 84.5 9.0 6.5 57.2 41.6 e ég.; Hee 2;33'3
Total coral cover {cm) 46.8 3.0 4.0 16,5 1820 45.8 2.6 .7 9.8 7.4 49,40 273 55.9 7.7 1.5 £ 3 19 1040 ar .
| o B - LRl Pl 2k 6.7 1019.2
Tatal biotic cover {cm) 16,8 7.1 9.8 1.5 191t 46,8 3.8 1.8 94.9 7.2 52,00 213 5.4 51,9 8.5 954 IR 15 1 3.9 {193
T B By el Fol ol i 123.2
Total carbonate cover {cm) 52.0  123.% 88,4 145 88,4 1560 187.6  150.%  10.% 167.7 2205 1339 1BOMR 18RI 263.9 8.1 29 4 2 ¢ r 118
' Led.2 . L 8.4 28.8 595 1183 2561.9

Total cn= 36842
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Table 3
Bird Key Reef, 19 May 1990 - Chain Transect ]

faver along transect (cm)

Weter number

Species or component 1 2 3 4 5 § 7 3 9 10 11 12 13 14 15 1% 17 18 19 20 Total

QCTOCORALLIA

Briareun ashestinun ) :
Pseudoptergorgia acerosa 2.8 11 . - 1;,3
SCLERACTINIA & MILLEPCRINA

Colpophyllia natans 41,6 10.4 234

Madracis pharensis 98,6 107.9 " 183.3
illepora alcicornis ‘ )’ 53.1
Montastraea annularis 5.2 AP 29.9 18,1 9.1 i8.€ 1.7 111.8 2.4 ’ 2.6
Kontastraea cavernosa 3.4 104 1g 2.1 194 ‘ th . . 403«2
¥ycetophyllia ferox ’ R ” 4.6 182.0
Porites astreoides 9.1 2.1 1.4 ‘ 1 7.8
Siderastrea siderea 14.3 1.7 16.9 ' h ég‘i gg‘g
ATHER BIOTIC BENTHIC COMPONENTS

Dictyota sp. 5.2 10.4 11

Padina sp. ) L7 1.7 32,2
CARBONATE SUBSTRATES

Dead coral and algae (DCA) ng 45, . 1651 2366 2953 1105 15N 19240 N0 LA 1079 2060 2080 663 81O 90 175 5.2 25
Sand 2.0 923 100 15.6 5.8 501 ' T B
Total coral cover {cm) £6.8 2.9 0,0 0.0 494 2.6 39.0 128.7 33.8 19.5 R 79,1 8.1 28.6 49.4 67.9 4.7 219.7 8.1 1001 989,
Total biotic cover {ca) 4.8 42.9 0.0 0.8 £9.4 2.6 19,4 1391 13.8 19.5 0.0 9.3 9.1 28.% 49,4 79,3 2.7 28,0 508 10001 1035
Total carborate cover {cm) 122.2 .5 82.3 140.4 5.1 238,68 235.3 110.5 1534 208,01 17,0 137.8 107.3 292.5 2587 58 81.9 §1.0 175.% 57,2 2930.2

| Total cos 39637




Table 4
Bird Key Reef - 1989 Chain Transect Data
Cover along transect {cm)
Heter number
e Lo ! 5 6 f : ; 1 1 1 11 1t T G 17 18 13 20 Total (ca)
GCTOCORALLIE
Briareun ashestinun 19,5 19,5
Erythropodium caribaeorun 3.9 8.8 45.8
Pseudopterogorgia sp. 1.1 3.9 5.2
SCLERACTINIA & MILLEPORINA
hgaricia agaricites i 9.8 20,8
Colpophyliia natans 40.3 8.6 41.6 8.4 179.4
¥adracis decactis .l 61.1
¥illepera aleicornis 3.9 1.1 5,2
Montastraea annularis 15.§ 12.2 £.5 7.8 5.2 3.9 ’ 2.7 19,4 1.7 1.7 1547
Hontastraea cavernosa 6.5 15,8 104 6.5 1.1 9.1 59.8
Porites agtreoides : 7.8 7.8
Porites porites 4.1 i 3.1
Siderastres sideres 23.4 9.8 7.8 | 33.8
OTHER SI0TIC BENTHIC COMPONENTS
Macroalgae 14,3 [ 32.5 46.8
Sponge ‘ 3.9 3.9
Anenone ‘ 9,1 9.1
CARRONATE SUBSTRATES
Dead coral and algae {DC4) 5T 850 49,4 54,5 £8.9 9.3 2041 ST 1485 5,2 245.7 2.3 106.8 80 11t 81.9 9.7 1186 1378 1909
Sand 201.5 . 29.¢ 1,
Total coral cover {cm) 4 85,8 0.0 2.1 15,6 27,3 6.5 1.8 18.2 10.4 9,1 42.9 e o4 3.0 g.1 8.8 416 60,9 15,6 §03.2
Tatal biotic cover {ca) 2 1001 0,0 2.1 15 27 6.5 .8 182 10 §.1 | 2.9 118 403 429 R L D L 663.0
|
Total carbonate cover (cm) 50,7 85,0 259.9 54.% £8.9 9.3 204.1 177 1495 5.2 5.7 ! 2.3 1066 109.2  120.9  111.8 81.9 88.7 1186 1378 AT

Tatal cm> 28444
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Texas Reck, 15 May 1990 - Chain Transect # Table 5

Species or component

OCTOCORALLIA

Briareum ashestinun

SCLERACTINIA & NILLEPORINA

Acropora cervicornis
Agaricia agaricites
Colpophyllia natans
Dichocoenia stokesii
Hadracis decactis
Hillepora alcicornis
Yontastraea annularig
¥ontastraea cavernosa
Gculina diffusa
Porites astreoides
Porites porites
Siderastrea siderea

Cover along

Heter number

OTHER BIOTIC BENTHIC COMPONENTS

Dictyats sp.
Haliclona viridis
Sponge

CARBONATE SUBSTRATES

Dead coral and algae (DCA)

Rock
Sand

Total coral cover (cn)

Tetal biotic cover (cnm)

Total carhonate cover {ca)

1 2
2.1
7.8
46.9
11,7
1.7
9.1
0.2 4.1
1.8 §4.6
3.8 5.4
0.2 .1

transect (cn)

3 { §
53.3 10.4
8.0
14.3 §1.1
32.5 2.3
14.3
2.6
2.6
1.6 163.8
7

.6

162.5

52.0

35,1

0.3

58.5

41,6

10.4

11 12 13

3.9

7.8

15.6

19,5 3.9

3.9

11,6

0 500

1651 440.7
2.1

S0l 168 598

127.4

100,10 ad4.l  500.5

10.4

7.8

106.6

108.6

5.2

10.4

9.2

1.0

Tatal cu=
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Table 6
Texas Rock, 21 Way 1990 - Chain Transect §
Cover along transect (cm)
Heter number
Species or component l 2 3 4 § f 7 8 9 10 11 12 13 14 15 Total
OCTOCORALLIA
Briareun asbestinum ‘ 9.1 15,6 .7
SCLERACTINTA & MILLEPORINA
Colpophyliia natans 6.8 55.9 102.7
Hadracis decactis 2.8 2.6
¥illepora alcicornis 2.9 3.8
Nontastraea annularis 45,5 45,5
Hontastraea cavernosa 45.5 4.1 §3.3 26.0 133,94
Wycetophyllia ferox ' 5.2 §.2
Porites astreoides .5 6.5
Siderastrea radians 2.8 2.6
Siderastrea sidersa 27,3 13.9 1.3 } 1.8 5.4
Stephanocoenia michelinii 3.9 3.9
1
OTHER BIOTIC BENTHIC COMPONENTS ‘
Dictyota sp. 7.8 5.2 7.8 1619J 37,7
Haliclona viridis 13.0 2.6 ‘ 8.9 32,5
Sponge 3.9 53.3 3.4 14,3 24,7 §.1 35.1 84,9 234 2.6 19.5 284,71
CARBONATE SURSTRATES
Dead coral and algae [DCA) 91,0 1287 1573 122.2 1183 61.1 8.0 81.9 §1.0 334,11 55.9 7.1 120.9 94.9 28.6 1651.0
Rock 58,5 58.5
Sand 20,8 18.2 145 6‘ 184.6
Total caral rover (ca) 3.9 98.8 55.9 9.1 27.3 66.3 0.0 0.0 0.0 107.9 4 2.6 2.8 15.8 7.8 408.9
Total biotic cover (ca) 20,8 159.9 55.9 18,2 11.6 91,0 0.0 1.7 42,9 219.7 . 8.0 26.0 5.2 35,1 7.8 761.8

Total carbenate cover (cn) 81,0 1287 157.3 122.2 118.1 81.9 78.9 81.9 109.2 528.2 1 55.9 87,1 120,94 94,9 28.6 1894.1

Total cu= 2655.9




Table 7 |
Teyas Rock, 21 May 1990 - Chain Transect #3

(over along transect (cm)

Heter number

Species or compenent t 2 3 4 5 § ! § 9 10 11 12 13 14 15 Total
OCTOCCRALLTA
Briareun asbestinum . 2.6 26.0 B.5 13.9 48,1

SCLERACTINIA & MILLEPORINA

Colpophyllia natans 80.6 48.1 128,17
Wontastraea cavernosa 16.9 2.7 5.2 3.4 10,4 1.3 1.3 eg‘;
Hussa angulosa 65 vﬁ‘g
Hycetophyllia sp. 5,9 ,’2
S$iderastrea radians 1.3 ;'3
Siderastrea siderea WA M3 65 18 10.4 ' "5
Stephanocoenia michelinii 1.3 10.4 11'7
OTHER BIOTIC BENTHIC COMPONENTS
Totrochaota hirotulata 10.4 4.1 15 15.6 5.2 55 0
Sponge 7.8 1.5 1.3 5.2 10,4 23,4 3.9 32.5 .3 15T 2.6 19,4 377'6
CARBONATE SUBSTRATES |

i
Dead coral and algae {DCA) 4.1 5.4 0.4  117.0 1235 94.9 §5.9 67.6 88,4 88.4 466.?Y £5,0 98.8 1131 81.9 1630.2
Sand 208 209 50,7
Total coral cover {cu) 1.3 16,9 105.3 18.1 5.2 234 50.7 16.9 3.9 0.0 49,41 26.0 1.3 7.8 13.0 369.2
Total bistic cover {cm) 3.1 99.8 1053 494 10.4 3.8 83.2 20.8 8.4 4.3 2041 4.2 16.9 15,0 £2.4 802.1
Total carbonate substrate .1 5.4 104 1170 1235 $4.9 §5.0 67.6 88,4 109.2  496.6| 65.0 98.8 1131 8.9 16800

Total cm= 2483.0




exas Rock - 1989 Chain Transect Dafa Table 8 |
over along transect (cm)

Heter Number

1 ? 3 4 5 § ! 2 g i0 1
:::::::::::::::::::::::::::::::Z:::::::::::::::::::::::::::::::::::::::::::::::::::::::I::::'—':::::::::::::::::::::::i::::::::];:: 12 !3 TOtal (Cm)
OCTOCORALLIA
Briareus asbestinum 18.2 1.8 26.0
SCLERACTINTA & MILLEPORINA
Colpophyllia natans i, 56,3 40,3 §.1 130.0
Hadracis decatis 291 2.1
Hillepora alcicornis 5.2 5.2
Hontastrsea annularis 1.7 26,0 76.7 114.4
Hontastraea cavernosa §7.6 52.0 7.8 15.6 5.2 5,1 157.3
Parites agtrecides 5.2 5.2
Porites porites 13.0 13,0
Seolymia sp. 5.2 5.2
Siderastrea siderea 380 9.1 42.9 27,3 7.8 9.1 128.7
Stephanocoenia michelinii 6.5 6.5
(THER BIOTIC BENTHIC COMPONENTS
Sargassum sp. 3.9 1.9
¥acroalgae £1.1 3.9 41.8 44,2 22,1 52.0 40,3 41,6 275.8 171.6 754.0
Hydroid 15.9 5 334
Sponge 9.1 6.5 50.7 9.1 .80 LT 158.5
CARBONATE SUBSTRATES
Dead coral and algae (DCA) §7.5 0.3 58,8 124.8 §.1 351 1794 36.2 §81.2
Rock 79,3 18.% 98,8
Sand .7 15.8 1.2
Total coral cover {cu) 3.6 1001 127d 45.8 2.9 19.0 7.8 0.9 5.0 37.3 3.7 100.1 26.9 §13.6
Tatal biotic cover (cm) 41,6 161,213t} 1053 87,1 7.6 59.8 94.9 6.0 4.5 410.8] 11L8 1976 15535

Y
\
\ Total carbonate cover {cm) 97.5§ 0.3 5.0 99,8 43,5 2.7 5.1 B 170 0.9 79,3 157 0.0 820,13




Texas Reck, 15 May 1990 - Chain Transect # Table 5

Species or component

OCTOCORALLIA

Briareum ashestinun
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Cover along
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Table 6
Texas Rock, 21 Way 1990 - Chain Transect §
Cover along transect (cm)
Heter number
Species or component l 2 3 4 § f 7 8 9 10 11 12 13 14 15 Total
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exas Rock - 1989 Chain Transect Dafa Table 8 |
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