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I. Reef Fish FMU 

Morays - Muraenidae 

1. Chain moray, Echidna catenata 
2. Green moray, Gymnothoraxfunebris 
3. Goldentail moray, Gymnothorax miliaris 

Snake eels - Ophichthidae 

4. Goldspotted eel, Myrichthys oculatus 
Lizardfished - Syonodontidas 

5. Sand diver, Synodus intermedius 
Frogfishes - Antennariidae 

6. Frogfish, Antennarius spp. 
Batfishes - Ogcocephalhalidae spp. 

7. Batfish., Ogcocephalus spp. 
Squirrelfishes - Holocentridae 

8. Squirrelfish, Holocentrus ascensionis 
9. Longspine squirrelfish., Holocentrus rufus 

10. Black bar soldierfish, Myripristis Jacobus 
11. Cardinal soldierfish., Plectrypops retrospinis 

Trumpetfishes - Aulostomidae 

12. Trumpetfish, Aulos�omus maculatus 
Pipefishes - Syngnathus spp. 

13. Seahorses, Hippocarnpus spp. 
14. Pipefishes, Syngnathus spp. 

Flying gurnards - Dactloptaridae 

15. Flying gurnard, Dactylopterus volitans 

Scorpionfishes - Scorpaenidae 

Sea basses - Serranidae 

16. Rock hind, Epinephelus ad.scensionis 

17. Graysby, Epinephelus cruentatus 

18. Yellowedge grouper, Epinephelusflavolimbatus 
19. Coney, Epinephelus fulvus 

20. Red hind, Epinephelus guttatus 

21. Jewfish., Epinephelus itajara 



22. Red grouper, Epinephe/us morio 

23. Misty grouper, Epinephe/us mystacinus 

24. Nassau grouper, Epinephelus striatus 

25. Butter hamlet, Hypoplectus uni color 

26. Swissguard basslet, Liopropoma rubre 

27. Yellowfin grouper, Mycteroperca venenosa 

28. Tiger grouper, Mycteroperca tigris 

29. Creole-fish, Paranthias furcifer 

30. Greater soapfish, Rypticus saponaceus 

31. Orangeback bass, Serranus annularis 

32. Lantern bass, Serranus bald wini 

33. Tobaccofish, Serranus tabacarius 

34. Harlequin bass, Serranus tigrinus 

35. Chalk bass, Serranus tortugarum 

Basslets - Grammatidae 

36. Royal gramma, Gramma loreto 

Bigeyes - Priacanthidae 

37. Bigeye, Priacanthus arenatus 

38. Glasseye snapper, Priacanthus cruentatus 

Cardinalfishes - Apogonidae 

39. Flamefish, Apogon maculatus 

40. Conchfish, Astrapogon stellatus 

Tilefishes - Malacanthidae 

41. Blackline tilefish, Caulolatilus cyanops 

42. Sand tilefish, Ma/acanthus plumieri 

Jacks - Carangidae 

43. Yellow jack, Caranx bartholomaei 

44. Blue runner, Caranx crysos 

45. Horse-eye jack, Caranx latus 

46. Black jack, Caranx lugubris 

47. Bar jack, Caranx ruber 

48. Greater amberjack, Serio/a dumerili 

49. Almaco jack, Serio/a rivoliana 

Snappers - Lutjanidae 

50. Black snapper, Apsilus dentatus 

51. Queen snapper, Etelis oculatus 



52. Mutton snapper, Lutjanus analis 

53. Schoolmaster, Lutjanus apodus 

54. Blackfin snapper, Lutjanus buccanella 

55. Gray snapper, Lutjanus griseus 

56. Dog snapper, Lutjanus jocu 

57. Mahogany snapper, Lutjanus mahogoni 

58. Lane snapper, Lu1janus synagris 

59. Silk snapper, Lu1janus vivanus 

60. Yellowtail snapper, Ocyurus chrysurus 

61. Wenchman, Pristipomoides aquilonaris 

62. ennilion snapper, Rhomboplites aurorubens 

Grunts - Haemulidae 

63. Porkfish, Anisotremus virginicus 

64. Margate, Haemulon album 

65. Tomtate, Haemulon aurolineatum 

Grunts - Haemulidae (cont.) 

66. French grunt, Haemulon .flavolineatum 

67. White grunt, Haemulon plumieri 

68 Bluestriped grunt, Haemulon sciurus 

Porgies - Sparidae 

69. Sea bream, Archosargus rhomboidal, 

70. Jolthead porgy, Calamus ha.Jona.do 

71. Sheepshead porgy , Calamus penna 

72. Pluma, Calamus pennatula 

Drums - Sciaenidae 

73. High-hat, Equetus acuminatus 

74. Jacknife-fish, Equetus lanceolatus 

75. Spotted drum, E;quetus punctatus 

Goatfishes - Mullidae 

76. Yellow goatfish, Mulloidichthys martinicus 

77. Spotted goatfish, Pseudupeneus maculatus 

Spedefishes - Ephippidae 

78. Atlantic spadefish, Chaetodipterus Jaber 

Butterflyfishes - Chaetodontidae 

79. Longsnout butterflyfish, Chaetodon aculeatus 

80. Foureye butterflyfish, Chaetodon capistratus 

https://ha.Jona.do


81. Spotfin butterflyfish, Chaetodon ocellatus 

82. Banded butterflyfish, Chaetodon striatus 

Angelfishes - Pomacanthidae 

83. Cherubfish, Centropyge argi 

84. Queen angelfish, Ho/acanthus ciliaris 

85. Rock beauty, Ho/acanthus tricolor 

86. Gray angelfish, Pomacanthus arcuatus 

87. French angelfish, Pomacanthus paru 

Damselfishes - Pomacentridae 

88. Sergeant major, Abudefduf saxatihs 

89. Blue chromis, Chromis cyaneus 

90. Sunshinefish, Chromos insolatus 

91. Yellowtail damselfish, Microspathodon chrysurus 

92. Dusky damselfish, Pomacentrus Juscus 

93. Beaugregory, Pomacentrus leucostictus 

94. Bicolor damselfish, Pomacentrus partitus 

95. Threespot damselfish, Pomacentrus planifrons 

Hawkfishes - Cirrhitidae 

96. Redspotted hawkfish, Amblycirrhitus pinos 

Wrasses - Labridae 

97. Spanish hogfish, Bodianus rufus 

98. Creole wrasse, Clepticus parrai 

99. Yellowcheek wrasse, Halichoeres cyanocepha/us 

100. Yellowhead wrasse, Halichoeres gamoti 

101. Clown wrasse, Halichoeres maculipinna 

102. Puddingwife, Halichoeres radiatus 

103. Pearly razorfish, Hemipteronotus novacula 

104. Green razorfish, Hemipteronotus splendens 

105. Hogfish, Lachnolaimus maxi mus 

106. Bluehead wrasse, Thalassoma bifasciatum 

Parrotfishes - Scaridae 

107. Midnight parrotfish, Scarus coelestinus 

108. Blue parrotfish, Scarus coeruleus 

109. Striped parrotfish, Scarus croicensis 

110. Rainbow parrotfish, Scarus guacamaia 

111. Princess parrotfish, Scarus taeniopterus 



112. Queen parrotfish, Scarus vetula 

Parrotfishes - Scaridae (cont.) 

113 Redband parrotfish, Sparisoma aurofrenatum 

114. Redtail parrotfish, Sparisoma chrysopterum 

115. Redfin parrotfish, Sparisoma rubripinne 

116. Stoplight parrotfish, Sparisoma viride 

Jawfishes - Opistognathidae 

117. Yellowhead jawfish, Opistognathus aurifrons 

118 Dusky jawfish, Opistognathus whitehursti 

Combtooth blenrues - Blenniidae 

119 Redlip blenn , Ophioblennius atlanticus 

Gobies - Gobiidae 

120. eon gob , Gobiosoma oceanop 

12 l Rusty gob Pnolep1s hipo/iti 

Surgeonfishes - Acanthuridae 

12 Ocean surgeonfish, Acanthurus bahianu 

l 23 Doctorfish., Acanthuru chirurgus 

l 4 Blue tang Acanthuru coeru/eus 

Lefte e flounders - Bothidae 

125 Peacock flounder, Bothus lunatus 

Soles - Soleidae 

126 Caribbean tonguefish, Symphurus arawak 

Leatherjackets - Balistitlae 

127. Scrawled filefish, A/uterus scriptus 

128. Queen triggerfish, Ba/isles vetula 

129. Whitespotted filefish, Cantherhines macrocerus 

130. Ocean triggerfish, Canthidermis sufjlamen 

131. Blac!; durgon, Me/ichthys niger 

132. Sargassum triggerfish, Xanthichthys ringens 

Box:fishes - Ostraciidae 

133. Spotted trunkfish, Lactophrys bicauda/is 

134. Honeycomb cowfish, Lactophrys polygonia 

135 Scrawled cowfish, Lactophrys quadricomis 

136. Trunkfish, Lactophrys trigonus 

137. Smooth trunkfish, Lactophrys triqueter 



Puffers - T etraodontidae 

138. Sharpnose puffer, Canthigaster rostrata 

139. Porcupinefish, Diodon hystix 

II. Spiny Lobster FMU 

Palinuridae 

Caribbean spiny lobster, Panu/irus argus 

Spotted spiny lobster, Panulirus guttatus 

Smoothtail spiny lobster, Panu/irus laevicauda 

Ill. Queen Conch FMU 

Phylum Mollusca 

Class Gastropoda (Snails) 

Order Mesogastropoda 

Family Strombidae 

Strombus gigas 

S. costatus 

S. pugilis 

S. gallus 

S. raninus 

Family Fasciolariidae 

Fasciolaria tulipa 

Family Cymatiidae 

Charonia variegata 

Family Cassidae 

Cassis flammea 

C. madagascarensis 

C. tuberosa 

Family Trochidae 



Cittarium pica 

Astrea tuber 

Family Turbinellidae 

V asum muricatum 

IV. Coral FMU 

Scientific ame 

PHYLUM PORIFERA 

Class Demospongjae 

iphates digitalis 

. erecta 

Aphimedon compressa 

Spinosella policifera 

S vaginalis 

Geodia neptuni 

Chondrilla nocula 

Cynachirella aJloclada 

T ethya crypta 

Myriastra sp 

HaJiclona 

PHYLUM CNIDARIA 

Class Hydrozoa 

Order Hydroida 

Order Milleporina 

Millepora spp. 

Order Stylasterina 

Stylaster roseus 

Class Anthozoa 

Order Antipatharia 

Antipathes spp. 

Stichopathes spp. 

Subclass OctocoraJlia 



Order Alcyonacea 

Family Anthothelidae 

Erythropodium caribaeorum 

Iciligorgia schrammi 

Family Briareidae 

Briareum asbestinum 

Family Telestacea 

Telesto riisei 

Order Gorgonacea 

Family Gorgoniidae 

Gorgonia mariae 

G. ventalina 

G. flabellum 

Pseudopterogorgia acerosa 

P. americana 

P. bipinnata 

P. rigida 

P. albatrossae 

Pterogorgia anceps 

P. citrina 

Family Plexauridae 

Eunicea marnmosa 

E. succinea 

E. laxispica 

E. fusca 

E. laciniata 

E. touneforti 

E. clavigera 

E. knighti 

E. calyculata 

Muricea atlantica 

M. muricata 

M. pinnata 

M. laxa 

M. elongata 

Muriceopsis sp. 



M. sulphurea 

M. flavida 

Plexaura flexuosa 

P. homo mall a 

Pseudoplexaura porosa 

P. flagellosa 
P. wagenaari 

P. crucis 

Plexaurella dichotoma 

P nutans 

P. grandiflora 

P. grisea 
P fusifera 

FantiJ Ellisellidae 

Ellisella spp 

Order Scleractinia 

F amil Astrocoeniidae 

Stephanocoenia ntichelinii 

Family Pocilloporidae 

Madracis decactis 

M mirabilis 

F antily Acroporidae 

Acropora palmata 

A. cervicomis 
A. prolifera 

Family Agaricidae 

Agaricia agaricites 

A. fragilis 

A. tenuifolia 

A. lamarcki 

Leptoseris cucullata 

Family Siderastreidae 

Siderastrea siderea 

S. radians 

Family Poritidae 

Porites astreoides 



P. porites 

P. branneri 

P. divaricata 

Family Faviidae 

Favia fragum 

Diploria clivosa 

D. strigosa 

D. labyrinthiformis 

Manicina areolata 

M. mayori 

Colpophyllia natans 

Cladocora arbuscula 

Montastrea annularis 

M. cavernosa 

Solenastrea bournoni 

F arnily Rhizangiidae 

Phyllangia americana 

Astrangia solitaria 

Family Meandrinidae 

Meandrina meandrites 

Dichocoenia stokesi 

D. stellaris 

Dendrogyra cylindrus 

F arnily Mussidae 

Mussa angulosa 

Scolymia lacera 

S. cubensis 

Isophyllia sinuosa 

Isophyllastrea rigida 

Mycetophyllia larnarckiana 

M. aliciae 

M. danae 

M. ferox 

F anilly Caryophyllidae 

Eusmilia fastigiata 

Tubastrea aurea 



Family Oculinidae 

Oculina diffusa 

Order Actiniaria 

Condylactis gigantea 

Bartholomea annulata 

Hereractis lucida 

Aiptasia tagetes 

Lebrunia spp. 

Stichodactyla helianthus 

Order Zoanthidea 

Zoanthus spp 

Order Corallimorpharian 

Ricordia florida 

Discosoma spp. 

(formally Rhodactis) 

Phylum Mollusca 

Class Gastropoda 

Order Mesogastropoda 

Family Strombidae 

Strombus spp. (except 

Queen Conch (S. gigas) 

Family Ovulidae 

Cyphoma gibbosum 

F amil Ranellidae 

Charania tritonis 

Order eogastropoda 

Family Olividae 

Oliva reticularis 

Order Sacoglossa 

Family Elysiidae 

Tridachia crispata 

Class Bivalvia 

Orden Limoida 

Family Lirnidae 

Lima spp. 
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Literature Yellowedge grouper Epinephelus flavolimbatus 
1. Vivaldi J.L. 1986. Compendio Enciclopedico de Los Recursos naturales 2 Vol.7 Los Peces Marinos de Puerto Rico por D.S. Erdman, J.M. Berrios. I. Corujo y JG. Gonzalez Source: CMFC 
2. Brownell,W.N. and W.E. Rainey. 1971. Research and development of deep water commercial and sport fisheries around the Virgin Islands plateau. Carib. Res. Inst. Ecol. Slat.Contr. 3:1-88 

Source CMFC Files 
3. 



Summary table of fish species 

Sl,l'!'�_.J.!Y_t�ble_�f T�er _grouper_ LME:t�r�oerc::�Ji��ss�c::iation� -�d_i!lteractior1_s _e �th environmental a11d habitat variabl����e lis\e_ed �t� cit�t[�rl_�-- --
.. ·-- ··- _ __e _ __ ___ _ _e_e .. . .. _ . . _
Life Stage .. .. __ Zona���. .. _ ___ Se��� -"e

Larvae 

Postlarvae 

Earlyjuveniles__ __ 

Reefs:6 .. High 
reliefshelfedge ( 4) 
Acropora palmata zone 
(5**) slope (5**) 

Adults 

- -
-- January to April Deep reef,level coral - -

Peaks in bottom close to the edge 
February and of the shelf dominated by 
March two days M. annularis but not in the 
after full moon shelf break with areas of 
and lasts 5 to 6 extensive vertical relief as 
days ( 1 ,2) other groupers ( 1) 

. _ 
Sp�cif!c site 

PRS:La Parguera 
(4)PRS:Ponce Cayoe
Ratones (5) Cayoe
Berberia(5) ST J 5•• 

- v:Ei Seco-(1,2,3) ---
Caletas(2), STH: 
Sailrock (LA Boya, La 
Profesora) (2) 

Temp _ 
___ �. _ Trophic relation Habitat associations and interactions 

S_.Jlinity(pS)!}'g_�_!l IJ�e!_h( Fo�� _Pre�� �e�£t!i�Growth Morta�f!!!�.!!���-

._ _ __, ___ . -

_e__ __,._ _ _,_ ---·--1-----lc ------4--------1e
36- Shelter in 
40m 1 flattened 

coral 
colonies1 

---·· ---<---�---+---·1-----+---+----1------1 

--'----'---___j_______ 
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Summary !able ol fish species 

S_llmmi_'I_IY!�IE:_ 
Source 

of Tiger 9��.':!P���t���perca !i� i�ont) __ 
Specific site Coordinates latitude 

- -- -· 
Coordinates longitude Potential use 

--------

.. - . 

° 2 Vieques : Seco 18 07'27"N, 

° 3 Vieques: Seco 18 07'32"N, 

° 3 Vieques : Seco 18 07'28"N 

° • 3 Vieques : Seco 18 07'45"N 

3 Vieques : Seco ° 18 07'53"N 

2 Caletas 18°35"00"N 

° • 2�Unknown 18 04'54"N 

° -5 Ponce Cayo 17 57'15"N 
Ratones 

------------ - ----------- --
° 5 Ponce Cayo 17 55'50"N 

Berberia 

° 65 11' 40" w Spawning 
ground 

° 65 11'43"W Spawning 
ground 

° 65 11'30'W Spawning 
ground 

° 65 11'13'W Spawning 
ground 

° 65 11'27'W Spawning 
ground 

-
° --- ----- -- ------- ·-----+----- ·-- ---- - -----

65 20'30'W Spawning 
ground 

° 65 36"57'W Spawning 
ground 

° 66 40'12'W 

. - -
° 66 27'20'W 
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I Literature Tiger Grouper Mycteroperca tigris 
1. Sadovy,Y.,P.L. Colin and .L. Domeier. 1994. Aggregation and spawning in the tiger 

grouper, Mycteroperca tigris. Copeia 1994(2):511-516 
2. Lilyestrom, C. 1994. Monitory report on the reproductive aggregation of the tiger grouper, 

Mycteroperca tigris in Vieques. CMFC Report 8 pp. Source Miguel Figuerola FRL Archives 
3. Posada, Juan. 1997. Final report on a tag and release tiger grouper project from a 

spawning aggregation site at Vieques, Puerto Rico, February- March 1997 CMFC report 
Source : CMFC files 

4. Kimmel J.J. 1985 A characterization of Puerto Rican fish assemblages. PHO. Diss. Univ. 
Puerto rico, Mayaguez 106 p Source Dr. Appeldoom Collection 

5. Berrios J andJ Gonzalez Azar. 1985. Fish populations studies of the seagrass beds and 
coral reefs of Cayo Berberia and Cayo Ratones , Ponce, P.R. Report to DNR Source CMFC 

6. -Garrison G. 1997. ST. John, U.S. Virgin Islands Fish Trap study, 1992-1994 VINP 
technical report pp. 14. Source DR. Richard Appeldoom library 

7. 

8. 



Su1TYT8ry table of fish species 

�u�!1'1�i:¥!a�!�!. _RE!�Jl_l'E.�P�!J�p�neeh�/us_-  !!)orio_) a _�so�c!l�o�� and interacbons with e�vironn:iental  and ha_bitat ."ariable_s �!"_E!J�!��-�!!!' ci��� --- __ 
_ ________ __ _ _ -·- ____ ___ _ ____ ______ _ __ _ __ _______ _ __ _ _ Ir<?phi� �elation Habitat associations and interactions _ 
�ife -�t1::1_9� _ S_��S<?!!__ _ _ Zonation . S��i!� �ite Temp S�linity(p_ Oxyg� Dept�(_ F o_o� ___ �re��-1 �electi Growth Mortal(!)' Pro����n_ 
Eggs 

Larvae 

Postlarvae 

Early juveniles 

Late juveniles 

-·-- - -------- -------- ---

Adults 

·-·---- ------- -----·-t----
Spawning adults Mature 

females in 
February 
and March 
(1) 

- --- . - - -- - . ---+----+---- -+-------l 

- -- -�--------+---+---+----+-·----

------ -- -·- - -- - - - ----
1-- -------+--------------- - -- -·- -- ----·----+---+---+----+------

_ -- _

_
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Literature red grouper Epinephelus morio 
1. Erdman D.S. 1976. Spawning patterns of fishes from the northern-eastern Caribbean. 

Dept. Agric. Puerto Rico. Agric. Fish. Contr. 8:1-36.(Source CFMC] 
2. -Garrison G. 1997. ST. John, U.S. Virgin Islands Fish Trap study. 1992-1994. VINP. 

Technical report. pp. 14. [Source DR. Richard Appeldoom library] 



Summary table of Tobacco fish Serranus tabacarius associations and interactions with environmental and habitat variables are listed with ci• -- -- - • -- -
- Trophic relationships ____ =���- -��-- .. �-:- -__ - -_ �=---=�-�:_�=�:�--- -

�_§tiig_E!_ §e_��!l. ?'.E_!l!)�CJ.!!_ _____ _  Specifi<:._�!!e T�f!.IP __ �alini!y( Oxyg_en Depth(m) Food Predators 

tations 
Habiiat a
Selection 

J 
ssociations"iin

L
d interactions ___________ -- --- ---

-----= ��!1..?J!t.Y _______ F'!<?_�ction _ Growth 

Larvae 

Postlarvae 
Artificial reefs STC Salt 
(cement) (1) River 

Canyon (1) 

17-20m (1) 

Late �veniles 
-··-1---- -- ---- - -- - -

Adults 

- • - - -- -•------- ---- ---·-

-
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Literature review of Tobbaccofish Serranus tabacarius 
1. Shulman M, J Ogden J.C. Ebersole, J.P. McFarland, W.N., Miller, S.L. Wolf, N.F. (1983) 

Priority effects in the recruitment of coral reef fishes Ecology 64: 1508-1513 [Source:DMS 
Library) 



- ; -

Summary table ol fish species 

l L�n!_�l!l__!>as�J§�!�nus�/��i_ni) ��s-��i-��ons an� ir:iteractions wit� en _ ivir.�nm�a!_�n� h_a�  ��t valj__aE_I� ��E:l_ lislE!�-�it� 9�a�!on_  _s  § _��n:i�ry Jab �-�t_ _ _ _____ 
___ _ --··---- _ _ Trophic relation Habitat associations and interactions _ ···-----�------ -----·- .. __ 
Life Stage Se�s<?n_ ?onation ?Pe�if�c �i�e Temp Salinity(p Qxyg�_ D�p_!h( F<?od _ Pr8-<:"!�T.: ����!i_ 9J:<?wl� IVl<?!lal\� Pr�d_ nlJ�ti(?_ 
Eggs 

Larvae 

Postlarvae 

Early juveniles Artificial reefs STC:Salt 17-

(cement) (1 ) River 20m 

Canyon (1) (1) 

Late juveniles 

Adults 

--------·-··-----· · ·--·-----+----·------ --- -· ----·--·····-- --

Spawning adults 

Page 1 



Literature review of L1111crn bass Serranus baldwini 
1. Shulman M, J Ogden J.C. Ebersole, J.P. McFarland, W.N., Miller, S.L. Wolf, N.F. (1983) Priority effects in the recruitment of coral reef fishes Ecology 64:1508-1513 Source:DMS Library 



Summary table of fish species 

- _______J---- -- _L - ------------

T rophi_c_ relation�hJps 

Season Zonation ?�Jfic site Temp _ _ Salinity(ppt) Oxygen Depth(m) Food Predators Selection Growth Production 
---·---·· -

Eggs_ --

Larvae 

Postlarvae 

1:arly jt1�e_niles_ 

Late juveniles .. 
Adults k= 0.306, M=0.706-

Loo=223.2 0.854 (1) 
mm (1) 

. -·- ----· .. --- - -
Spawning adults Spawning peak Sheff edge (1) PRS Guanica 26.5oC- 16-46m (1) 

occurs in Pia Jorobada (1) 29.4oC (1) 
November and 
December 
around full 
moons(1) 

--- ------ ·------- ------f-----4--· ---

References _..2�if!C_i;.i!_e ____!:a��---L�_lJ<:le ----
Guanica Pta 
Jorobada shelf 

1 edge 17°53.86 66°57.35 

Page 1 
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Literature re-.iew Creole Bass 
Posada J. I 996 Life-history, reproductive biology and sexual pattern of the Creole fish, Paranthias 
furcifer PhD. Dissertation Depanrnent of marine sciences. Universit) of Puerto Rico at Mayaguez. 
Pp.210 [source. Dr. Appeldoorn] 



Summary !able of fish species 

SLJ���ry 1�!>1�_?1 ��� !�e!_nephelus cruentat'!�l �ss�i�l_i_on_s a__!l� int�raclions with environmental and ha�ilal variables �r:_e_ ��!�� wit�_c_ilalion�. ___ ____.,__ __ I_ _____J________ .. _ 
______ ._ • ,.:... Tro hie relation Habitat associations and interactions- - --· ----· Life Stag_e _______ �eason _-_ _- _ Zonation __ _ . .. Specific site Temp Food _.!'._r_edator �cfon _ ,._Growth Mortali!Y Productio'! _-

�99� ..
Larvae 

Postlarvae 

_ ....- _-__ _---- ------ --- ---- ----- ----·· - - - __- _- _ - -- - -- -Early juveniles . - _,_ . -- -
·-

'---------- ----------+-·-·-·-------- -----� - --·- ---'-----''----------·-+--- ·----- - - ------
Late juveniles Patch reefs (4);mangrove,(7); STHPerseverance Up-to 12m 

seagrass, (7) 8ay(4);PRS Ponce (17) 
Cayo Berberia (?)Cayo 
Ratones (7) 

·- ·--·---- - - - - - •.. ------. �----l-- - .... ·-·----1----1---� ·
Reefs crevices((s··11)- ----- - -

Adults ·- PRS La Parguera (6-,- - Commonly in Fishes Abundance 
(forereef)(5**6) (A palmata Turrumote (5),Media depths below and decrease with 
zone)(7°)(HR shoreward.LR Luna (5) San Cristobal 25m but can crusta- high sedimen­
apron LR slope (7**) HR shelf (5); PRSPonceCayo be found up ceans tation rates 
edge,HR,LR offshore)(6); Berberia (7) Cayo to 70m (1) (3) (7..)
rubble/sandy areas (6) Ratones (7) STC.Sall 

River Canyon ( 11) 

.'---------1---------1------ ·- - ----+-- -- ---- - --- •··· - --- -·-•---- --·-+-----!----+----+------+---+-----+-------
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Summary tabte of fish spec.es 

�':11!'..�!Y ta�e_�f q�ay_s�y-��'!.f!P.he/us crue'!_l���l��c�ation� and !r_,t�r��ti�ns -.vith environmental and habitat va���-'?les ��e_ li��c! w!t��_a _a _a _ it,i_t_!?.!:'S (��nt) _ ____ _j 

________ _ .. _ �phi�!elation Habitat asso

Life Zonation Sp�cific site. Temp D�pth!!!.'L F::<>!J�a_��.9� ______a.?���<>-�---- P!��ato SE_!lection _ !:>alinity Oxygen __ --
Spawning adults Males and femalesa PRW(14,15) 

with sexually
mature organs in 
March, June and 
July (2), May,
August, and 
September (14,15) 

_____ L___ I________ _
ciations and interactions 

Growth Mortality Produc!�<>ll_

Source Specificasite ... -�rdinates latitude Coordinat�s longitude Potential use _a __ _ 
La Parguera San 

5 Cristobal 17°56.4'N --------- - - .. ---- -· 67°4 SW ·-..• 
La Parguera Mediaa

5 Luna 17°56.4'N 67°2.BW 
-

La Parguera -
5 Turrumote 17°56.2'N 67°1.2'W--- --· - ---------- ----.-

7 Ponce Cayo 17°57'1 S"N 66°40'12"W
Ratones 

--------+--- ------------ -·- - ·-- - ·-+---+--------
Ponce Cayo 17°55'50"N 66°27'20"W 
Berberia 

--t---·-t---------

7 Nurserv around

_

Poge2 
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I Literature Graysby Epinephelus cruentatus 
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3. Randall, J. E. 1967. Food habits of the reef fishes of the west indies. Univ. Miami Studdies 
in Trop. Oceanog. 5: 665-847Source Miguel Figuerola archives Fish lab DNR 

4. Beets J and M.Hixon. 1994. Distribution.persistence and growth of groupers on artificial and 
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10. - Hixon M, and J Beets. 1993. Predation, prey refuges, and the structure of coral reef 
fishes assemblages Ecological Monographs 63(1) pp. 77-101 source Dr. Appeldoom library 
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of coral reef fishes in the west indies J. Exp. Mar. Biol. Ecol., 1101. 78. Pp.253-268 Source: 
Dept. of Marine Sciences Library 

12. **Garrison G. 1997. ST John, U.S. Virgin Islands Fish Trap study, 1992-1994 VINP 
technical report pp. 14. Source DR. Richard Appeldoom library 

13. **Wolff N.H 1996 The fish assemblages within four habitats found in the nearshore waters 
of ST. John. United States Virgin Islands: with some insights into the nature of trap fishing 
MS Thesis University Rhode Island pp. 205pp Source:DR. Richard Apppeldoom library 
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15. Rosario A. 1996. Shallow Reef Fish Monitoring Caribbean/ NMFS Cooperative SEAMAP 
Program . Report submitted to DNR. 133pp [source CFMC] 
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Sl}f!lm_ary table of H�!l(:!9ui,:i_b�ss (Sf!_!r-__i!_'!_'!_�!_i9r[nus) as�o�iations and interactions with _environmental and habit�t vari�bl!:!s are liste<!_�!':!_c��!�on�J ______ 
_ __ __ _ _ _ _ ____ . __ ______ _ _ _ _ _ Trop��c relc1ti�n _!-i_a�i��-�����iati�!!_S and interacti(?ns__ 

Lit�. S__!a__g� _ Seas�r:!- f�n�ti�n ______ _ Specifi� site Temp Sal

Eggs 
inity(ppt Oxygen Oepth(m Food Predator �elec!i�n_ 9rowth �orta)i!}' ___ P!oduc!ion 

-· ··-

Larvae 

Postlarvae 

- --· --·-- ··- - . - - ---
Early juveniles Artifitial STC:Salt 17-

reefs(cement)(1) River 20m 
Canyon (1) (1) 

-- ---- - -----···------

Late juveniles 

------. --------- --- +---------- ·--- ---------- -- --- -

Adults 

------+------t---------- .. --
Spawning adults 

_
_
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Literature review of Harlequin Bass Serranus tiginus 
1. Shulman M, J Ogden J.C. Ebersole, J.P. McFartand, W.N., Miller, S.L. Wolf, N.F. (1983) 

Priority effects in the recruitment of coral reef fishes Ecology 64:1508-1513 Source:DMS 
Library 
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Summary table of fish species 

�lJ_n:irn�_f)'.. �8-�I� �t)'ell
____

Lif_e_Stage
Eggs 

Larvae 

Postlarvae 

Early juveniles 

Late juveniles 

o�� .9r_o�p�,:_(My�{f:�O�!C� _Vf!_'!e
__ ______ _____ _ 

Season Zonation 

----------- s·eagrass(1) a-nde
reef (1) 

nosa) a_sociations and interacti_ons with enviro�111enta!

Specific site Temp Salinit_y(p Q_xyge D�Eth( 
T!()P�!c r��!ion
Food 

_an<.!_habi�� 
_e

Predat 

v� _�i�-��e
lj�b.it�! 
Selecti 

_e� 8-re list
�SJ_<:>_��_
Gro�_!! 

ed with c�tations ____e_e_e _
tions and interacti_���-
�o�li!}' f?!��lJ�tion_ 

Adults Reefs PRS: Laurel, 
- - - ---------· -·-- ·- -

Fishes 
-----·- . -------- --

- ·-+-----+--------

------------------

Spawning adults 

(1,2.4•.,5••); and 
rocky substrates 
(1) 

-+------ - ----+------ ------Spawning
season from 

ST J (5**) 

--- - - ---

(3) 

__
_ ,_ __, ______e -

February to 
May (3) 

·------ -·- ---- -------+-----+---- ----- -----

_
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Literature Yellowfin grouper Mycteroperca Venenosa 
1. Vivaldi J.L. 1986. Compendio Enciclopedico de Los Recurses naturales 2 Vol.7 Los 

Peces Marinos de Puerto Rico por D.S. Erdman, J.M. Berrios. I. Corujo y JG. Gonzalez 
Source: CMFC 

2. Caribbean Fishery Management Council. 1979 Fishery management plan fro reef fishes 
resources.Natl. Mar. Fish Ser, Source:CMFC 

3. Randall, J. E. 1967. Food habits of the reef fishes of the west indies. Univ. Miami Studdies 
in Trop. Oceanog. 5: 665-847Source Miguel Figuerola archives Fish lab DNR 

4. �umigan , R.G. and A.B. Acosta . 1994 An analysis of the fish assemblages on a Coral 
Patch Reef in Puerto Rico pp. 242-263 In: Procedings of the 43rd Annual Gulf and 
Caribbean Fisheries Institute. 1990, Miami USA(Ed. By M.H. Charleston, South Carolina 
Source Dr. Rich Appeldoom 

5. --wolff N.H. 1996 The fish assemblages within four habitats found in the nearshore waters 
of ST. John, United States Virgin Islands: with some insights into the nature of trap fishing 
MS Thesis University. Rhode Island pp. 205pp Source:DR. Richard Apppeldoom library 
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Summary table of fish 6pecles 

S�':!:11Tl�'!_ t�bl�_?f Po��!h !Anisos��"-'us'!!'!!inicus) associationsaand interactions with environmental and habitat variables �re li!t�d �t� cit�ti�ns _a L __ J_a _a - _a _a _a - _ __ __ ··- ___ 
.. -·· _ ____ ____ . _ ... ___ Trophic relatio Habitat associations and interactions _ ---···· -·-····-····- --�- _ 

�if��t!3_g� . �eas_on_ ?�i:ta!i�� ___ _ ___ . Sp�i_!ic sit� _a Temp .Salinity( Oxygen Dep��( Food • Predat Selecti Growth MQ�al!!l£>.r���ti�n
Eggs 

Larvae 

Postlarvae 

Early juveniles 
- - . -- ----·- --

Late juveniles Reefs (9), mangrove PRS:Pel\uelas, Salinity Oxygen 
(9, 11) seagrass(9) Encarnaci6n (9) range concentration 
coastal lagoon ( 11) PRE: Ceiba from range from1 .4 

lagoon (11) 300/00 mg/I to 6.2 mg/I 
to38.4 (11) 
o/oo 
(11) 

- ---- ·- ·----·•---•---- -

Adults Reefs(1,2,3 .. , 12••, 13 .. ) PRS:La 
(A.Palrnata zone)(3 .. ) Parguera (2) 
(HRShoreward,LRApron, PRS:Ponce 
LRSlope (3 .. )HR shelf Cayo Ratones 
edge,HR,LR offshore)(2) (3)aCayoa
Rubble sandy (2, 13 .. ) Berberia (3)a
areas mangrove (2) PRS: Jobos Baya

(12 .. , 13 .. )a

__ __.______ __ __,____Spa_w_n_i-ng_adu_a_lts - - Found -- • -- --- ----------�PRS: Jobos Bay.... 
enlarged (10) 
gonads in 
December 
(10) 

_

-
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Summary lable or fish species 

Summary table of Porkfish (Anisostremus virginicus) (Cont.) 
--· ---- ·- - - ---- -·- -·--·- -----·- I -- - - -- -----. - ---- --- -·-- ·-- ----·-----
Source Specific site Coordinates.latitude Coordinates Potential use 

longitude 
- -· ----· -- - ----· - ---- --· -- -- . - ... -- -· 

3 Ponce Cayo 17o57'15"N 66o40'12"W 
Ratones 

-· ·---. - ·- - -- ·• . ---- - -----. ·- - -·- · ·-·-

Ponce Cayo 17o55'50"N 66o27'20"W 
Berberia 

3 -·· ·- ·-- .  .  --
Penuelas, 17o59'00"N 66o42'20"W Nursery 
Barrio ground 
Encarna-
ci6n 

9 
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Literature Pori<fish Anisostremus virginicus 
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of ST. John, United States Virgin Islands with some insights into the nature of trap fishing 
MS Thesis University. Rhode Island pp. 205pp Source:DR Richard Apppeldoom library 
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Encarnacion, Peneuelas, para el Projecto El cano Resort. Technical Report Servicios 
Cientificos y Tecnicos pp. 85 Source: Edwin Hernandez 

10. Martin F.D. 1971. Report on the Fishes and fisheries of Jobos Bay. Puerto Rico Nuclear 
center. Aguirre Power ProJect Environmental studies annual report pp.78-93. 
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de Recurses Naturales pp. 4-40. Source: [Dr. Manuel Velez library) 
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center. Aguirre Power Project Environmental studies annual report pp.78-90. [Source:CEER 

13. **Martin F.D. 1972. The Distribution, and feeding ecology of the fishes of Jobos Bay. 1972. 
PRNC-162 Aguirre Power Project 1 225-253[Source:CEER] 
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Summary table of frsh 1pectes 

S':'!!1!!1�'1 tab� of Tom�te i_H�e'!'.u!<_l!!!_U!!l!n!a�u111��iatior!s ��-i!1!1!!a£t�s_e rtat variables are li�ted with cilalionswilh enviro!lmental and hab_e
_e _ ____e _ __ __ _. _____ _ -�---
Life S�age__ . Season _ Zonation _e _e _ _ e_e__e_e ___ -�ific srte_ _ _ Temp Salinily(P._ Oxygen Deplh(m) 
Eggs 
Larvae 

Postlarvae STH Great SI.James (10) 4Sm loBm 10 

Early juveniles -- Cement Model Reels (10,11,17i 5TH Great SI James (10) 45melo20m 
STH:Perseverance Bay (11) (10.17) 
STC:San River Canyon (17) 

- -Late juveniles - Reels (18);, thalassia beds(19);- ·PRS Jobos.Bay(18:-i9) STJ 
sand flats (1 ); mangrove (19,22) Hurricane Hole (22) 

_ _ _ - - --- - ····--· -----_J· _e__ J____ - - - -- ----------·- -• 
Trophicerela�ior!!�- _e__ . __ _e H_a_l>ite _e_ ations am.I !fl!!!!.�� _____al associe _____,_____ 
Food __e_ _ Predators� Selection __ Growth Mortality__ _____ _e .!'_roduction

- --• -- - ---- • • ' • --------- --Holocentrus Reels wrth high densities of 
adscencionis predators can deppresse 
(10) Postlarval recrurtment10 

- ·- - - --·- ---- --- -- -- -- --- ----- --- -- -------
Holocenlrus Mortalrty greatly influenced 
adscencionis by predation in newly senled 
(10) Individuals in reels wrth high 

number of predators (11) 

--- � ---- - -----·e- -----<--- - - - -- ---- - - -
Gammarids, Cumacean, Form large 
Natanlia shrimp, aggregations under 
copepods, isopods (19) the large spiMS of 

Di11dem11 anlilarum 
for protection(18) 
Nursery grounds: 
seagrass--mangrove 
communrties (19) 

------ _ .,__ _ __e__ --·•--- -- -· ·-- __,____Adults Reels(4'"7""14,20"21") - PRS:La Parguera To 25m (1,9) 
(lorereel slope)(4"6"8""9) (5);Turrumole(4,9); Media 
(Acropora palmata zone) Luna(4) Enrique(9); 
(6")(HRshoreward,LR apron LR Collado(9)San Crist6bal (4); 
slope HRshell edge, HR,LR PRS:Ponce Cayo Berberia 
ollshore);(5) rubble/ aandyareas (6);Cayo Ratones(6); rRW: 
(5,7"8",21"); Mayagoez:Punta Ostiones 
seagrass(1,5);tide channel (7"8"); STC:Salt River Canyon 
(21") bay and shore are (14); PRS: Jobos Bay 
(21")Mangrove (22) (20",21"); STJ: Hurricane Hole 

(22) 
-------------- -- ---1--------------+------- - -------

--- -·---- ---_________ _,__ _ __, _ _ e_e__e_ ·------------�-!-- --- -
Shrimps (8..);, Mostly rest in reels Mortalrty greatly influenced 
poliquets, crustaceans and feeds at night In by predation In juveniles in 
hermrt crabs.larvae, seagrass (1 ) reefs wrth high number of 
gastropods, and predators (10) 
pelecipods) (3); crabs 
(8") brachyurans (8") 

- ------- ----- - --- - - ·----------+---+-----------1-----
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SulT'mary tabte of tilh species 

Summary table of Tomtate (Haemulon auroineatum) (Cont ) 

Lil!_ __ S�gea Season Salintty(p Oxygen Depth(m) Food Predators 
Spawning adults Males and 

females with 
ripe gonads 
from January 
to August (2) 

Source Specific site Coordinates latitude Coordinates longttude Potential use 

4 La Parguera 
San Crist6bal 

. 

17°56.4'N 
·---- ---------- •-

67°4.S'W--------
4 La Parguera 

Media Luna 
17°56.4'N 67°2.8W 

4 La Parguera 
Turrumote 

_,!_7°56.2'N --- -- --- - ---------- - -67o1.2W - -
6 Ponce Cayo 17°5T15"N 66°40'12'W 

Ratones 
. --

6 Ponce Cayo 17°55'50"N 
Berberia 

7,8 PRW: 18°5'50"N 67°1T'2<JW 
Mayagoez 
Punta 
Ostiones 

·-

- -- _l_ - J -- -----

Selection 
-· -------- · - ·- - --· Growth Mor!��!}'____________ 

______
_._______ -----·-- -·---------

_,_ ___
___a ___ _- - -

ProductilJn



Literature Review Tomtate Haemulon aerolineatum 
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Source: CMFC 

2. Erdman D.S. 1976. Spawning patterns of fishes from the northern-eastern Caribbean. 
Dept. Agric. Puerto Rico, Agric, Fish. Contr. 8:1-36.Source CFMC 

3. Randall, J. E. 1967. Food habits of the reef fishes of the West Indies. Univ. Miami 
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Appeldoom collection 
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coral reef fishes Mar. Ecol. Prog. Ser. In Review Source: Dr. Appeldoom library 

11. Hixon M, and J Beets. 1993. Predation, prey refuges, and the structure of coral reef fishes 
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Summary table of fish species 

S.�m��ry ta�I� �f MargatE:!tf�e�!� �bu_'!' ).��so�iations _and i_a

Life St�9e Se"ason -- -zonation 
Eggs 

Larvae 

Postlarvae 
Early juveniles 

- - -

Late juveniles Mangrove ( 4) PRS:La 
Parguera (4) 

- - • --·-------· -
Adults Reef (1 .. ,2,6) PRS: La 

Forereefs( 1 **6) Parguera (2): 
HR shoreward (2), San Crist6bal 
slope(3**) and (1)Turrumote 
flats (5**) (6) PRW:a

Mayagi.iez, 
Punta 
Ostiones 
(3**5**) 

--------- •• - . - - -----------·-- ------ -- - -- - ----Spawning adultsa

---------- - --·· -- --------- ··-· -·-- --References Specific Coordinates Coordinates 
site latitude longitude 

1----------· --------------··· - - - --·---

La Parguera 17°56.4'N 67°4.S'W
San 

1 Crist6bal 
- - - ·-- --· __ ___,---------+PRW: 18°5'50"N 67°17'20"W

MayagOez
Punta 

nt�ractions 

Temp 

--- -- -

� 

--- -

___ _

with envi

Salinity(p 

ronrf!ent

Oxy9en Depth(m) 

4feet (4) 

To 60 feet! 
(1,6) 

al and habitat variables �re li
Trophic relations 
Food_ ·_: Predat 

a Barra­
cuda 
(6) 

_ ___ __,____

st�d!(it� cit�tion_s
Habitat asso-
Se lect0:n=-_-

Mangrove: 
nursery 
ground (4) 

,__ ---

__ J 
ciations 
Growl 

t---

_____l_ ______________ _
and interactionsa -- -Mortality Production--- � - --�-�

+----+------ - ______, 

a

a

3,5 Ostiones 

_

-
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Literature review Margate Haemulon album 
I. Garcia Saiz Jorge 1994La Parguera Marine reserve a feasibility study CFMC Annual Report pp 111 Source: Sea Grant Mayaguez 
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5. Parrish J.D. and R.J. Zimmerman 1977 Utilization by fishes of space and food resources on an offshore puerto Rican coral reef and its surroundings. Proc., Third Intern. Coral Reef 
Symp:297-303 Source: Dr. Richard Appeldoorn collection 

6. Dennis G.D. 1992. Resource utilization by members of a guild of benthic feeding coral reef fish PhD dissertation 224pp UPR Mayaguez Department of marine sciences Source Dr. 
Appeldorm Library 



Summary table of fish species 

���_mary_!a�ll_!_�_Blues_!ieed gru_�ll._'i_aemu/�n S<:il!,:U�l_a�����tio�� �_f_!d_ interactions with environment�! and habita_! variabf� are liste��!h_��.!i_?��---+---- - _- __ __ _ _]_______a __ 
____________________ ___ . ____ ____a _______ - rophicarelationships __ -- ---------1--- --J:

Life S�------ �eason _ Zonation �l_!pth(m) _________ $-:eecif���te Temp_ _ __ Salinity(ppt) ___ 9_xy_ger:!___ Food Preda!��---- _

Eggs 

Larvae 

Early juveniles 

- • 
More · - Mangrcives(7,22,23) patch PRS.La Parguera(7), Salinity range from Oxygen 1-4mt • Gammarids 
abundant on reefs behind lagoon (11, 17) STC-Tague 300/00 to38 4 concentration (7, 17) ostracods,polic 
dry season seagrass (22) Coastal Lagoon Bay(11)ST J.Greater o/oo (23) range from1 .4 haete setae,fish 
ApriVMay (9) (23) Lameshur Bay(17) PRS: mg/1 to 6.2 mg/1 scales,Natantia 

Jobos Bay (21.22) PRE (23) shrimps, 
Ceiba lagoon (23) Cumacean 

Late juveniles shrimps (22) 

- cc---,----+=----· �----l Reefs(1,4,18,24 .. )(forereef)·a PRS:La Parguera Can-tolerate Toa20m Crabs(3, 10) Potential threats: 
(10),(A Palmata zone)(6••1,( (5),Turrumote ( 10) Collado temperature w·10) and Barracuda
HR shoreward.LR apron LR (9, 10) Enrique(10);San ranges from petecipods(3) (9)subadults migrate 

° slope(4••,6•·1 HR shelf Cristobal(4);PRS Ponce 25 to 40aC amphipods(10), from proproot 
edge(10),HR.LR Cayo Berberia(6); (2s••1 crustaceans(10 protection before 
offshore)(5);rubbfe/sandy PRS.STC:Salt River ),holothurian(10 peak predation time 

Adults areas(5) reef lagoon areas(5) Canyon(18) PRS: Jobos ),ophiuroids(10) begins; however, they 
mangrove(S,6,9, 10,24 .. ) Bay (24••1 PRS hermit stay in mangrove 
seagrass(1,5,6) tide channel Guayanilla bay (2s••1 crabs(10) habitat for 
bay & shore areas (24••1. limpets(10) protection(9), 

- -,-------------<----·--+ "'a� , ,.., -· - -- ·- ---- -- ·---·------+-------1------t------+--------_ _-c= •,� ---- -­--Taideacha_nnel( 24•a) bayand -

shore areas (24••a) 

https://shoreward.LR
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Summary table of fish species 

Summary tabl��f Bl'!_"_Slriped grunt {_!!ae"!_u�on ���uru�!-�s_s�:i�ti_o�s and interactions with environmental and habitat _ _ _  

Life Stage Season Zonation Specific site Temp Salirnty(ppt) 
-- Individuals·with 

mature gonads 
Spawning adults in February (2) 

Coordinates Latitude Coordinates longitude 
Source 

��cif1_<: site 
La Parguera 4 San Cristobal 17°56.4'N 67°4.sw 
Ponce Cayo 17°55'50"N 66°27'20'W6 Berberia 

·-----·--

° Ponce Cayo 17°57'15"N 55 40·12·w 
6 Ratones

variables are listed with citati�n�-(���t i J_ _ _ _______ ______ _ _ _ 
Trophic relationships 

Oxygen Depth(m) Food Predators

_

Page2 



Summary ta�e of fish species 

Summary table of Bluestriped grunt (Haemu/on sciurus) associations and interactions with environmental and habitat variables are listed with citations (Cont.) • -i-labitat associations-andinteraciions-· - -- ---·-·· -- --- ••• --- - --- -- - - --· - --
seiection·-- - == =- _-_-__ _ Mortality _ _ ... ____ P-ro-_ d-uctJ-_: -� �(��ti--

Mangrove nursery area (7) Form large 
aggregation beneath Diadema antillarum 
spines for protection (21) Nursery ground 
Seagraas-mangrove communities (22) 
specially on shallow protected seagraas beds 
in inner and outer mangroves(22) 

Reef areas -to rest or diurnal sheHer Have a high risk of predation due to its propensity 
grassbeds- Nocturnal feeding areas(1,10) to seek shelter and not to avoid predators (10). 
mangroves and backreef areas-settlement has a small foraging distance (10) 
(10) little direct competition for space among 
species (10) 

.on______ __ ____ 
- - -

- - - -

Pagel 
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Summary table of fish species 

Summary table of Bluestriped grunt (Haemulon sciurus) associations and interactions with environmental and habitat variables are listed with citations (Cont.) 

Habitat associations and interactions 
- ----------· ----·-- - • ----·-

Selection Growth Mortality Production 
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Literature review Blue stripped grunt haemulon sciurus 
1. Vivaldi J.L. 1986. Compendia Enciclopedico de Los Recursos naturales 2 Vol.7 Los Peces Marinos de Puerto Rico por D.S. Erdman, J.M. Berrios. I. Corujo y J G. Gonzalez Source: 

CMFC 
2. Erdman D.S. 1976. Spawning patterns of fishes from the northern-eastern Caribbean. Dept. Agric. Puerto Rico, Agric, Fish. Contr. 8:1-36.Source CFMC 
3. Randall, J. E. 1967. Food habits of the reef fishes of the West Indies. Univ. Miami Studdies in Trop. Oceanog. 5: 665-847Source Miguel Figuerola archives Fish lab DNR 
4. **Garcia Saiz Jorge 1994La Parguera Marine reserve a feasibility study CFMC Annual Report pp 111 Source: Sea Grant Mayaguez 
5. Kimmel J.J. 1985 A characterization of Puerto Rican fish assemblages. PHO. Diss. Univ. Puerto rico, Mayaguez 106 p Source Dr. Appeldoorn Collection 
6. **Berrios J andJ Gonzalez Azar. 1985. Fish populations studies of the seagrass beds and coral reels of Cayo Berberia and Cayo Ratones , Ponce, P.R. Report to DNR Source CMFC 
7. Austin, H.A. 1971. A survey of the ichtyofauna of the mangroves of western Puerto Rico during December, 1967- August, 1968. Carib.J Sci .. 11 (1-2):27-39.Source Dr. appeldoorn collection 
8. Parrish J.D. and R.J. Zimmerman 1977 Utilization by fishes of space and food resources on an offshore puerto Rican coral reel and its surroundings. Proc., Third Intern. Coral Reel 

Symp:297-303 Source: Dr. Richard Appeldoorn collection 
9. Rooker J,J, and G. Dennis 1991 Diel Lunar and seasonal changes in a Mangrove fish Assemblage off south western Puerto Rico Bull. Mar. Scien. 49(3) :684-698 Source: Dr. Richard 

Appeldoorn collection 
10. Dennis G.D. 1992. Resource utilization by members of a guild of benthic feeding coral reef fish PhD dissertation 224pp UPR Mayaguez Department of marine sciences Source:Dr. 

Appeldorrn Library 
11. Ogden, J.C. and P.R. Ehrlich. 1977. The behavior of heterotypic resting schools of juvenile grunts (Pomadasydae). Marine Biology 273-280 Source:CMFC files 
12. **Boulon R.H. 1992 Use of Mangrove Prop Root habitats by Fish in the Northern U.S. Virgin Islands 41Proc.Gulf Carib. Fish. Inst St. ThomasPp.189-205 Source: Dr. Appeldoorn library 
13. **Turnigan , R.G. and A.B. Acosta . 1994 An analysis of the fish assemblages on a Coral Patch Reef in Puerto Rico pp. 242-263 In: Procedings of the 43rd Annual Gulf and Caribbean 

Fisheries Institute. 1990, Miami USA(Ed. By M.H. Charteston, South Carolina Source Dr. Rich Appeldoorn 
14. •• Martin F.D. and J Patus 1973. A comparison of fish faunas in a highly stressed and a less stressed Tropical Bay -Guayanilla and Jobos Bay, Puerto Rico Proc. 27TH Annual Conference of 

the Southeastern Association of Game and Fish Commissioners Source.: Department of marine Sciences library 
15. **Kimmel , J. 1979. Thermal effects on fishes of Guayanila Bay. IN: Proc. Ener. Mar. Env. Guaytanilla bay. Center for Energy and Envioronmental Research:36-46. 
16. **Ogden J.C. and J. P. Ebersole. 1981 Scale and community structure of Coral Reel Fishes: A long Term Study of a Large Artificial Reef Mar. Ecol. Prog. Ser. Vol4:97-103 Source: Dept. of 

Marine Sciences library 
17. Risk M. 1971. Fish diversity on a coral reef in the Virgin lslandsAtoll Res. Bull.153: 1-6 Source:Dept. Marine sciences. library 
18. Kaufman L. and J Ebersole 1984 Microtopgraphy and the organization of two assemblages of coral reef fishes in the west indies J. Exp. Mar. Biol. Ecol., vol. 78. Pp.253-268 Source: Dept. 

of Marine Sciences library 
19. **Garrison G. 1997. ST. John, U.S. Virgin Islands Fish Trap study, 1992-1994 VINP technical report pp. 14. Source DR. Richard Appeldoom library 
20. **Wolff N.H. 1996. The fish assemblages within four habitats found in the nearshore waters of ST. John, United States Virgin Islands: with some insights into the nature of trap fishing MS 

Thesis University. Rhode Island pp. 205pp Source:DR. Richard Apppeldoorn library 
21. Martin F .0. 1974. Distribution, seasonality and feeding ecology of the fishes of Jobos Bay. 1974. Puerto Rico Nuclear Center Jobos Bay Annual Environmental Report 1 :90-190. 

(Source:CEER) 
22. Piastro L. 1974. Juvenile Fish of Jobos Bay. Puerto Rico Nuclear Center Jobos Bay Annual Environmental Report 1 :196-213. [Source:CEER) 
23. Gonzalez azar J. and Vilella M. 1975. Biologia de Las Lagunas Costeras . 2do Simposio de Recursos Naturales pp. 4-40. Source: [Dr. Manuel Velez library) 
24. **Martin F.D. 1972. The Distribution, and feeding ecology of the fishes of Jobos Bay. 1972. PRNC-162 Aguirre Power Project 1 :225-253(Source:CEER) 
25. **Kimmel J. 1979. Thermal effects on fish of Guayanilla Bay. Proceedings of the Symposium on Energy Industry and the Marine Environment in Guayanilla Bay. CEER. Pp.32-45. Source: 

CEER 



26. Boulon, R.H., Jr. 1985a. Distribution and species composition of fisheries habitats within the Virgin Islands Biosphere Reserve Unpl. Report 
27. 
28. 



Summary table of fish sp«Ntt 

Summary �a�le_o! FrellC___!,_ Gr!,Jnt ll!8-'!�" navoi11!�'!..."!l associations and interactions with environmental and habitat variables are listed with cttations 
•. --- -- ------------

_ Trophic relationsh¥ __ 
·- - --- --·-- ·- - -- --- _ __________________ 

Season Zonation Specific site Temp Sali!)_rty(ppl)_ ___ ()xyge___!l_ __ _ ____ �ml F�_ _ _ _ 

Eggs 
PRS La Parguera (33) Oplimal tempe,ature 

for laboralOfY reared 
° 

lan,ae is 25-28 C (33) 

Larvae 
Postlarvae Patch reef (12) oiadema STC Tague Bay (12) Buck 

antillarum spines (33) Island (12) PRS· La 
Parguera(33) 

- -

Early juveniles Settlement high Patch reel (12) Rubble sandy STC Tague Bay (12, 19,27,28) (5-&n) (19,26)
from May to habilat ( 19) experimental Buck Island (12) PRS 
November (27) reel(queen conch) (19) sea Parguera(33) 

grass/algal areas in back reel 
lagoon (27 ,28) Oiadema 
Antillarum Spines (33) 

- --

Late juveniles More abundant in Reels(25,29,30) associated PRS.Parg Collado (9) Media Salinrty range - -19-,O,cygencoocentration (Jtoa25m)( ,1,12 2
rainy season with eldensive A.palmata Luna (4) PRS Ponce cayo from JOoloo to range lrom1 .4 mg/I to 
OcVN011a(9) cover (1,4, 12) and porttes ratones(6), cayo Bermeria (6) 38.4 o/oo (31) 6.2 mg/I (31) 

porrtes beds (12.20) STC.Tague Bay (11.12, 19,20) 
mangr011e STH Benner Bay (13), 
(5,6,9,13,25,30,31,32) Vessup Bay ( 13) ST J Coral 

Bay (13) PRS. Penuelas, 

7___ Copepods) (J) -- - -

Polyplacophore, 
Brachyuran 
crab,oslracod, Natantia 
shrimps, Cumacean 
shrimps,gammarids, 
(30) 

Encarnaci6n (25) STC. Tague 
Bay (28) PRS· Jobos Bay 
(29,30) 

- --- --t----- -- - -- -------

Late Juveniles (Cont.) PRE:Ceibaalag00Jl(31) 
ST J.Hurricane Hole (32) 

-- ,¾----- -----

- --- -
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Summary table of n,h species 

_ . __ _ ______r__ --·····-____S�mrn_ary_t�rble of French Grunt (Haemulon navofineatum) (Cont) _r
Habitat associations and interactions 

Predators .. ��lection __r_____ ________r____ . • Growth Mortality 

Highly variable recruttment due to Mortality rates of juveniles reduced 
aggregative settlement( 19) they settle in when reshng in reef areas ( 19) 
seagrass areas to hide from predators (27) mortality in settlement by predation 

reduced as they settle 20m away from 
edge (27) 

Juveniles avoid ,,;ecia1ioo· --·Reefrdiurnalshelter(12) Grassbeds­ k=0.24,L=JS cm for PR (10) Mortality rates of juveniles reduced 
p,essure by reslriciing !heir Nocturnal feeding areas( 12) Nursery when resting in reef areas ( 19) 
migralional lime shedule lhey grounds: Mangrove-seagrassbeds rmigrale oul ol lhe mang ove comuntties (30) 
after peak predelion lime 

decreases(9) F 0<m large 
aggregattofls under the large 
spines of Diadema antillarum 
10< protecfion (29) 

----------- -----------
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Literature review French grunt Haemulon flavolineatum 
1. Vivaldi J.L. 1986. Compendia Enciclopedico de Los Recurses naturales 2 Vol.7 Los 

Peces Marinos de Puerto Rico per D.S. Erdman, J.M. Berrios. I. Corujo y J G. Gonzalez 
Source: CMFC 

2. Erdman D.S. 1976. Spawning patterns of fishes from the northern-eastern Caribbean. 
Dept. Agric. Puerto Rico, Agric, Fish. Contr. 8:1-36.Source CFMC 

3. Randall, J. E. 1967. Food habits of the reef fishes of the West Indies. Univ. Miami 
Studdies in Trop. Oceanog 5: 665-847Source Miguel Figuerola archives Fish lab DNR 

4. -Garcia Saiz Jorge 1994La Parguera Marine reserve a feasibility study CFMC Annual 
Report pp 111 Source: Sea Grant Mayaguez 

5. Kimmel J.J. 1985 A characterization of Puerto Rican fish assemblages. PHD. Diss. Univ. 
Puerto rice, Mayaguez 106 p Source Dr. Appeldoom Collection 

6. Berrios J andJ Gonzalez Azar. 1985. Fish populations studies of the seagrass beds and 
coral reefs of Cayo Berberia and Cayo Ratones , Ponce, P.R. Report to DNR Source CMFC 

7. Parrish, J.D. 1982. Fishes at Puerto Rican Coral reef: distribution, Behavior and Response 
to passive fishing Caribb. J. Sci Vol. 18. No. 1-4 pp.9-21 Source: Dr. Richard Appeldoom 
collection 

8. Parrish J.D. and R.J. Zimmerman 1977 Utilization by fishes of space and food resources on 
an offshore puerto Rican coral reef and its surroundings. Proc., Third Intern. Coral Reef 
Symp:297-303 Source: Dr. Richard Appeldoom collection 

9. Rooker J,J, and G. Dennis 1991 Diel Lunar and seasonal changes in a Mangrove fish 
Assemblage off south western Puerto Rico Bull. Mar. Scien. 49(3) :684-698 Source: Dr. 
Richard Appeldoorn collection 

10. Dennis G.D. 1992. Resource utilization by members of a guild of benthic feeding coral reef 
fish PhD dissertation 224pp UPR Mayaguez Department of marine sciences Source:Dr. 
Appeldorm Library 

11. Ogden, J.C. and J.C. Zieman. 1977, Ecological aspects of coral reef-seagrass beds 
contacts in the Caribbean. Proc. 3

rd Inter. Coral Reef Symp.,Miami:377-382 Source Library 
of Department of marine sciences 

12. Ogden, J.C. and P.R. Ehrlich. 1977. The behavior of heterotypic resting schools of juvenile 
grunts (Pomadasydae). Marine Biology 273-280 Source:CMFC files 

13. Boulon R.H 1992 Use of Mangrove Prop Root habitats by Fish in the Northern U.S. Virgin 
Islands 41 Pree.Gulf Carib. Fish. Inst St ThomasPp.189-205 Source: Dr. Appeldoorn Library 

14. ••Turnigan . R.G. and AB. Acosta . 1994 An analysis of the fish assemblages on a Coral 
Patch Reef in Puerto Rico pp. 242-263 In Procedings of the 43

rd 
Annual Gulf and 

Caribbean Fisheries Institute. 1990, Miami USA(Ed. By M.H. Charleston, South Carolina 
Source Dr. Rich Appeldoorn 

15. •• Beets J. 1997tEffects of a predatory fish on the recruitment and abundance of Caribbean 
coral reef fishes Mar. Ecol. Prog. Ser. In Review Source: Dr. Appeldoorn library 

16. -Hixon M, and J Beets. 1993. Predation, prey refuges, and the structure of coral reef fishes 
assemblages Ecological Monographs 63(1) pp. 77-101 Source Dr. Appeldoorn library 

17. •• Ramirez Barbot J and J.M. Lopez 1979 Biological availability of mercury to the fisheries of 
Guayanilla Bay IN Proceedings of Sympossiurn on Energy Industry and the Marine 
Environment in Guayanilla Bay CEER, July 12, 1979, Maya guez,P.R. Source Department of 
Marine Sciences Library 

18. - Martin F .D. and J Pat us 1973. A comparison of fish faunas in a highly stressed and a 
less stressed Tropical Bay -Guayanilla and Jobes Bay, Puerto Rico Proc. 27

TH 
Annual 

Conference of the Southeastern Association of Game and Fish Commissioners Source.: 
Department of marine Sciences Library 

19. Shulman M. 1985. Variability in Recruitment of Coral Reef Fishes J. Exp. Mar. Biol., 
Vol,89,pp.205-219 Source.: Department of marine Sciences Library 

20. Shulman M. 1984. Resource limitation and recruitment patterns in a coral reef fish 
assemblage J. Exp. Ma,. Biol. Ecol .. , Vol.74 pp.85-109 Source.: Department of marine 
Sciences Library 

21. -Ogden J.C. and J. P. Ebersole. 1981 Scale and community structure of Coral Reef Fishes: 
A long Term Study of a Large Artificial Reef Mar. Ecol. Prog. Ser. Vol4:97-103 Source: Dept. 
of Marine Sciences Library 

22. Kaufman L. and J Ebersole 1984 Microtopgraphy and the organization of two assemblages 
of coral reef fishes in the west indies J. Exp. Mar. Biol. Ecol., vol. 78. Pp.253-268 Source: 
Dept. of Marine Sciences Library 

23. -Garrison G. 1997. ST. John, U.S. Virgin Islands Fish Trap study, 1992-1994 VINP 
technical report pp. 14. Source DR. Richard Appeldoom library 

24. -wolff N.H. 1996 The fish assemblages within four habitats found in the nearshore waters 
of ST. John, United States Virgin Islands: with some insights into the nature of trap fishing 
MS Thesis University. Rhode Island pp. 205pp Source:DR. Richard Apppeldoorn library 

25. Hernandez .E 1997. Evaluacion biologica de las comunidades marinas del Barrio 
Encarnacion, Peneuelas, para el Projecto El cane Resort. Technical Report Servicios 
Cienlificos y Tecnicos pp. 85 Source : Edwin Hernandez 

26. Shulman M, J Ogden J.C. Ebersole, J.P. McFarland, W.N., Miller, S.L. Wolf, N.F. (1983) 
Priority effects in the recruitment of coral reef fishes Ecology 64:1508-1513 Source:DMS 
Library 

27. Shulman M 1985 Recruitment of coral reef fishes effects of Distribution of predators and 
shelter . Ecology, vol,66. No.3. 1056-1066 source DMS library 



I, 

28. Shulman M, and J Ogden 1987 What controls tropical reef fish populations recruitment or 
benthic mortality? An example in the Caribbean reef fish Haemulon flavolineatum Mar Ecol 
Prog Series 39:233-242 source DMS library 

29. Martin F.D. 1974. Distribution, seasonality and feeding ecology of the fishes of Jobos Bay. 
1974. Puerto Rico Nuclear Center Jobos Bay Annual Environmental Report 1 :90-190. 
[Source:CEER] 

30. Piastro L. 1974. Juvenile Fish of Jobos Bay. Puerto Rico Nuclear Center Jobos Bay 
Annual Environmental Report 1: 196-213. [Source:CEER] 

31. Gonzalez azar J. and Vilella M. 1975. Biologia de Las Lagunas Costeras . 2do Simposio 
de Recursos Naturales pp. 4-40. Source: [Dr. Manuel Velez library] 

32. Bouton, R.H., Jr. 1985a. Distribution and species composition of fisheries habitats within 
the Virgin Islands Biosphere Reserve Unpl. Report 

33. Lindeman, K. 1986. Development of Larvae of the French Grunt, Haemulon Flavolineatum, 
and comparative Development of twelve species of Western Atlantic Haemulon (Percoidei, 
Haemulidae) Bull. Mar. Sci. 39(3):673-716 [source:CFMC] 

34. 



Summary !able of fish species 

Summary_t�ble �f _Oc�a!!_��ig_ge�fi�_h (�11_n_f!iidermis sufflamen) associations and interactions with environmental and habitat v�riables are li��Eld �!ll__���!iCJ_rt� 

Life Stage 
Trop�ic relatio _ Habitat associations_�!)�il_!!�!actions _ _ __ _ _ _ ____ _ _ _ 

Se�S�I_! _ Zonation Specific site Temp Salinity( Oxyge Depth( Food._ Preda! Selecti Growth f.{l<Jr1<!Ii!Y. f'.roc:Juc_!!o__n 

Eggs 

Larvae 

Postlarvae 

Early juvenil��-

Late juveniles _____

Adults 

_ 

- --- -·----------- -- -- -·-· -1---- --- •.. 

Spawning adults Spawning Interface coral STC:West 
seen on covered rocky coast (1) 
September area and smooth PRW (2) 
(1) ripe sand bottom (1) 
individuals 
in March 
and April (2) 

_

Page 1 



Literature review Ocean Triggerfish Canthidermis sufflamen 
1. Nellis D.W. 1980. Reproduction in the Ocean triggerfish Canthidermis sufflamen. Carib • J. 
Sci. 16:1-4. Pp. 167 {source Dr. Manuel Velez library] 
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Summary lable of fish species 

Summary table_of Sea bre�� (Archosargus rhomboidalis) _ 

Life Stage_ Season Zonation Temp Salinity(ppt) 
Eggs 
Larvae 
--- - - - --

Postlarvae 

Early juveniles 

Late juveniles Mangrove (3,5,6) PRS:Jobos Bay (3) PRE: 27-32oC (6) Salinity range from Oxygen 
seagrass (3) coastal Ceiba lagoon (5) PRS La 300/00 to38.4 o/oo concentration range 
lagoon (5) Parguera (6) PRN Cano (5) from 4 to 46 ppt from1 .4 mg/I to 6.2 

Tiburones (6) PRS (6) mg/I (5) 
Guayanilla (6) 

Adults Semi enclosed shallow PRS: Jobos Bay (2, r• ,8**) 
water embayment areas 
(1,8**) and reef 
(2,7**,8**) mangrove (8**) 
and seagrass sandy(8**) 
and muddy bottoms (8**) 

--- - -- ·--- ---- -- ------1- - - - -­
Spawning May spawn Semi enclosed shallow 

throughout the adults water embayment (1) 
year. Ripe 

gonads 

observed in 

PRS:Guayanilla Bay (1) 
PRS: Jobos Bay (4) 

Can resist 
temperatures 
close to 40oC 
( 1) 

GreenAlgae: 
Plant detritus, 
Halophila red 
algae, and egg 

June, August, masses (1) 
and December 

(1), February (4) 

-

Page 1 



Summary table of fish species 

�u'!'rn�ry Ja_�le of Sea br1:am (Arch'?sa�u s rhomboidali� )(Cont.) _ 
Habitat associations and interactions --· ·- - -· --- --- - ------- - --- • - -- - . . . 

�electi_<?I') _ <;;ro�h _ Mortality Production 

Nursery 
grounds; 
Mangroves and 
seagrass (3) 

Page2 



Literature review Sea Bream Archosargus rhomboidalis. 
1. Kimmel J. 1979. Thermal effects on fish of Guayanilla Bay. Proceedings of the Symposium 

on Energy Industry and the Marine Environment in Guayanilla Bay. CEER. Pp.32-45. 
Source: CEER 

2. Martin F.D. 1974. Distribution, seasonality and feeding ecology of the fishes of Jobos Bay. 
1974. Puerto Rico Nuclear Center Jobos Bay Annual Environmental Report 1 :90.190. 
[Source CEER] 

3. Piastre L. 1974. Juvenile Fish of Jobos Bay Puerto Rico Nuclear Center Jobos Bay Annual 
Environmental Report 1:196-213. [Source:CEER] 

4. Martin F.D. 1971. Report on the Fishes and fisheries of Jobos Bay. Puerto Rico Nuclear 
center. Aguirre Power Project Environmental studies annual report pp.78-93. 
[Source:CEER] 

5. Gonzalez azar J. and Vilella M. 1975. Biologia de Las Lagunas Costeras . 2do Simposio 
de Recurses Naturales pp. 4-40. Source [Dr. Manuel Velez library) 

6. Austin, H and S. Austin. 1971 The feeding habits of some juvenile marine fishes from the 
mangroves in Western Puerto Rico Carib. J. Sci. 11 (3-4): 171-178. [Source DR.Appeldoorn 
collection] 

7. ••Martin F.D. 1971. Report on the fish and fisheries of Jobos Bay. Puerto Rico Nuclear 
center. Aguirre Power Project Environmental studies annual report pp. 78-90. [Source:CEER 

8. -Martin F.D. 1972. The Distribution, and feeding ecology of the fishes of Jobos Bay. 1972. 
PRNC-162 Aguirre Power Project 1 .225-253[Source:CEER] 

9. 
10. 



Summary table of fish species 

Summary tab_l� of Q���n �nappl'.!� (��'!_Ii� _oc_ul��!L� ���i���n� and interactions with environmental and habitat variables are listed �it_h_���a_ti�ns _ __J ____ J ____ J__ - ____
_ _ _ _ _ _ _ _____ _ __ _ _ _ _ _ _ _ _ ___  ___ __ ___ Trophic re!a�ionships !"iabitat ass(!c_i�ll<?!'�!'.!� inter_?_�!i�!'_!� 

l,,_ife �t�ge S���n __ _ ?o_n_��on _ ___ _ Specific site Temp Salinity( Oxyge Depth(m) Food _ Preda! Selecti Growth !Jl�r_!�lity l_:>r�llct�on
Eggs 

Larvae 

Postlarvae 

Early juveniles 

-- --- - ·---
Late juveniles Coral rubble and rocky 

areas1 

- - - --· - - - - - - ·- -- .... -· - - ·--
Adults Rocky areas (1) Barren Fishes, squids, Seen at 

sand and ocassional and crusta­ 1200 feet (2) 
slab and boulder (2 .. ) ceans shrimps, 

and crabs ( 1) 

- . .  - - ----·- ----·· ··-· ---- -- ---- --·-
Spawning adults Spawning season 

unknown, females 
with ripe organs on 
July (1) 

_
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Literature Queen snapper 
1. Vivaldi J.L. 1986. Compendia Enciclopedico de Los Recursos naturales 2 Vol.7 Los Peces Marinos de Puerto Rico por D.S. Erdman, J.M. Berrios. I. Corujo y JG. Gonzalez Source: 

CMFC 
2. Nelson W. and R. Appeldoorn. 1985 .. Cruise Report RN Seward Johnson A Submersible Survey of the Continetal slope of Puerto Rico and The Virgin Islands 75pp (source: CFMC) 
3. 
4. 



� 

__,_., . ..,_, 

Summ_ary table of Black snapper (Apsilus dentatu�.associations and interactions with environmental and habitat vari�bles are listed with citations - I__ -------+-------------

Tr<>ph� relationships ______ Habttat associations and-interact=iona-_-�-�-_- ��-----1----

�ile Sta_ge Season Zonation S_!!lintty(pe!) _ Oxygen Depth(m) Food Predators Selection Growth ____ _ -Mortaltty _- Production -- -· 

�ggs -

Larvae 

Early juv_en[�s 

Lat�_j�v!!)i�s ·- -- -- - -- -- -- -- - -------- ------
Adults Rocky subetratea 

(1) 
USVIWeet 
Anegada Bank 
(1) 

From 38 to 180m Fishes, burrowing 
more common in 80m animals, detritus and 
( 1 ) pelagic tunicates ( 1 ) 

--· - ·-·----- --·-- . --- --- -------

Spawning adutta Males and females 
hkely to spawn on 
March and AprH (2) 

+----- -� -- - 1-- - • - ------ -------------+------·-·-- -- 1--------------

f---·-

- -- ------- ·--- --------+-------

-

-

Pogo 1 
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Literature black snapper Apsilus dentatus 
1. Vivaldi J.L. 1986. Compendio Enciclopedico de Los Recurses naturales 2 Vol.7 Los 
Peces Marinos de Puerto Rico por D.S. Erdman, J.M. Berrios. I. Corujo y J G. Gonzalez 
Source: CMFC 

2. Erdman D.S. 1976. Spawning patterns of fishes from the northern-eastern 
Caribbean. Dept. Agric. Puerto Rico, Agric, Fish. Contr. 8:1-36.Source CFMC 



Summary table of fish species 

�u_n:i�_,_uy_ !a�le_a�!��n��_!:!'�11_ (P.'!_�ie_���d!!_S_'!!_�(;_f!'P.!'Lal"!_us_) as��ciations and interactions with environmental ar1d habitat_

-= 

�d witl!_�itati�,,�---· variable�__!�J!s_a _a J ____a_____ J _________
__ _ .. __ __ Trophic relationsh!.e_s Habitat associations and_interactions 

Life_�tag�_ __ _ S�a�Of! _ �<_>!:!_atio.!!_ _____ Sp_�cific site Temp Salinity(p Oxyge Depth(m) __ Foo� _ __ Preda!_a�e_lecti Growth �(?rtality_ Pr<_>�11cti�na
Eggs 

_ 

Larvae 

Postlarvae 

Early juveniles 

Late juveniles More abundant 
from October 
to December 
(3) 

-· - --- --- ----·a - ·-·- ·----------··-··-. --- -
Adults More abundant Rocky and coral STH:100fathom Between 600 to Deepwater Misty 

from april to rubble areas curveN,Tobago 1200 feet shrimps and groupe 
June (3) (1,3,5) cayS,Frenchcap Cay (1,4,5**) Crabs (1) r (1) 

Continental slope: (.3,4) W, ST J:S, 
Barren sand with STC 
occasional slab or (3,4):PRN:offshore 
boulder (5 .. ) (1) PR and USVIa

Continental shelf 
(5**) 

-- -- -----------·- -·-· ·---

Spawning adults Females with PRN: Offshore (1), 
ripe gonads on PRW: Mayaguez(?.) 
July (1) and 
December (2) 
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literature Wenchman Pristipomoides macrophtalmus 
1. Vivaldi J.L. 1986. Compendio Enciclopedico de Los Recursos naturales 2 Vol.7 Los Peces Marinos de Puerto Rico por D.S. Erdman, J.M. Berrios. I. Corujo y JG. Gonzalez Source: CMFC 
2. Erdman D.S. 1976. Spawning patterns of fishes from the northern-eastern Caribbean. Dept. Agric. Puerto Rico, Agric, Fish. Contr. 8:1-36.Source CFMC 
3. Sylvester J.R. A preliminary study of the length composition, distribution and relative abundance of three species of deepwater snappers from the Virgin Islands. 1974. J.Fish. Biol.6,43-49 

Source:CMFC 
4. Brownell, W.N. and W.E. Rainey. 1971. Research and development of deep water commercial and sport fisheries around the Virgin Islands plateau. Carib. Res. Inst, Ecol Station Contr. 3: 

1-88. (Source: CFMC) 
5. Nelson W. and R. Appeldoorn. 1985. Cruise Report RN Seward Johnson A Submersible Survey of the Continetal slope of Puerto Rico and The Virgin Islands 75pp (source: CFMC) 
6. 



-- -- -

Summary tabte d fish species 

Summ�ry table ���rm1.ion s�f!_h�'!'�!�.!'_ll_fllb_6f!S) assoc:!ahonJ _ari� interactions With envirornnental and habitat va!la� �e Hst� Wit� �1tat'°!1!1_ _ _ -- ___,__ j ... L___ -·- . 
_ _ _ . _ _ ___ __ __ ___ . . _ _ __ !!oph� �e!<!t�shi___ !!abilat �sociat�s and interactions . 

L1feaStage -··- Sea�--- _ Z�tion__ S�1f1cas�e _ __ T!!mp Sahnlly(pOxygenDepth� _ _F<><?ci__ P!�Selecti Gr�Morta1itr_.froduction 
Eggs - - - - - fa

-- - - ----· - -------• 

Larvae 
·· ---

--Posllarvae ·- ----·- -- - - --·---

Early juveniles 

Late juveniles 

Adults In rocky botoms PRS.100falhom curve· Common in Planktonic 
and shell edge Ponce. Salinas, Guayama, deeper waters organisms and 
habitats ( 1 ) Caja Muertos La but also found crustaceans 

Parguera ,Margar�a Cabo inshallow (1) 
Rojo PRW: Tourmarine waters(1); from 
,Abrir La Sierra, Mona PRN 41 to 60 
lsabela Arecibo, San fathomsa(J) 
Juan;Vieques easl and 
westa(J) 

Males and female PRW(4) 
organs ready lo 
spawn on March, 
Apr� and May (2,4). 

Other author say 
spawning period is 
year around (3) 

Pogo 1 



I 1 
I I

I 

I
i 

J 

Literature Vermillion Snapper Rhombopolites aurorubens 
1. Vivaldi J.L. 1986. Compendio Enciclopedico de Los Recursos naturales 2 Vol.7 Los 

Peces Marinos de Puerto Rico por D.S. Erdman, J.M. Berrios. I. Corujo y JG. Gonzalez 
pp.487. (Source: CMFC] 

2. Erdman D.S. 1976. Spawning patterns of fishes from the northern-eastern Caribbean. 
Dept. Agric. Puerto Rico, Agric, Fish. Contr. 8:1-36.(Source CFMC) 

3. Boardman, C.W. and D. Weiler. 1979. Aspects of the life history of two deepwater snappers 
around Puerto Rico. Proc. Gulf and Carib. Fish. Inst. 32'h Annual seccion:158-172. (Source: 
Dr. Appeldoom collection] 

4. Rosario A. 1993. Shallow Reef Fish Monitoring Caribbean/ NMFS Cooperative SEAMAP 
Program . Report submitted to DNR. 74pp (source: CFMC] 

5. 



Summary lable of fish spec,es 

Larvae 

-Postlarvae 
- - . --- ---------

-- -- --
Late juveniles From coral reefs to murky PRS:Ponce, Cayo 

brackish water, and over Ratones6 PRS: Jobos 
mud bottoms close to the Bay(16) PRE: Ceiba 
shore (1,3). Mangroves Lagoon (17) PRS: La 
(16,17,18) and seagrass (16) Parguera (18) PRN: 

From 27°C to 
32°C (18) 

Salinity range Oxygen Gammarids, 
from 300/00 concentration Natantia 
to38.4 o/oo (17) range from1 .4 shrimps,Brachy 
from 4 to 46 ppt mg/I to 6.2 mg/I uran crabs (16) 
(18) (17)a

coastal lagoon (17) Arecibo:Cano 
Tiburones (18) PRS: 
Guayanilla (18) 

-- -- -- --- ----- ------- ----- - -- -- -
-

Adults From coral reefs(S,6,7, 19 .. ) PRS la Parguera (7) 
(lagoon.high refief shoreward Turrumote (5), Media 
and low relief apron) Luna (5), San Crist6bal 
7(A.Palmata zone)(6 •• ) to (5), PRS: Ponce Cayo
murky brackish water, Ratones (6) PRS: 
seagrass (7) and mangroves Guayanilla Bay (10••) 
(7)and over mud bottomsa PRS: Jobos Bay (19 •• ) 

- FromashaUow- Crabs and 
waters to stomatopods (3) 
depths of 
400m (1,5) 

(3, 19•) bay and shore areas 
(19 •• )a

·-·-··--· ----+---------- - --------- - --- -- ---'--- ---- -- ------+------1--------

--- - . 

---
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Summary table ol rtSh spec..,. 

S_�m.!':'�ry_Jab�e_of L�rie snapper (Lutjanus synagris) (Cont.) 
Habitat associations and interactions 
--· ·---- - -- . - . . 

S�!!l.£�n Growth _ Mortality Production 

Nursery grounds 
(mangrove and 
seagrass) (16) 

Prefer sites k=.23 L 450mm Mercury Area under influence of disposal 
where soft (4) for PR usin levels are of refinery petrochemical waters. 
unconsolidated length below critical Mercury levels are below critical 
sediment frecuency limit 1.0g/gb limit 1.0g/gb; not letal.1 o·• 
predominate (7) analysis (10°0 )

1--------- -- - -- -------
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Summary lable of fish species 

Summary table of Lane snapper (Lutjanus synagris) (Cont.) 

--- ·- -·- - ·a- --- -.. --------•-•· ·- ...... 

Spawning adults Spawning maxima on May 
(2,4) aMhough females 
have ripe Ofgans from 
March to Seplember (2), 
Reproductive season 
extends from March to 
September with a Peak 
from April to July around 
full moon (20) 

PR (4,20) 

References Specific site Coordinates latitude 
- -----·a· 

La Parguera San 
°a5 Crist6bal 17a56.4'Na

La Parguera Media 
°a5 Luna 17a56.4'N 

La Parguera 

5 Turrumotea °a17a56.2'N . - - --·•-- --- · ··-· . -
°a6 Ponce Cayo Ratones 17a57'1 S"N 

-- ·-- -

Coordinates longitude 

°a67a4.S'W 

° 67a2.S'W 

°a67a1.2Wa
-

°a66a40'12'Wa
- _____...._______._ -

°aPonce Cayo Berberia 17a55'50"Na
6 

°a66a27'20'W 
- --- -·---- ----- ·-·--· _______,_________ .  .  .. • - · ---·--·--·---
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Summary tabled fish opecoee 
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Literature Lane snapper Lutjanus Synagris 
1. . 



Summary labte of fish species 

Summary table of Blackfin snapper (Lutjanus bucanella) associations and interactions with environmental and habitat variables are listed with citations 

- --- -- - - - -- -· - ·-- ------ ---+- - -
Life Stage Season Zonation Specific site Temp Salinity (ppt) Oxygen 

Eggs 

Larvae 

Postlarvae 

--�--------- ... -+------
Early juven�es Experimental STC:Salt River 17-20m (8) Grunts (8) 

reefs {concrete} Canyon (8) 
(8) 

• - ----------- - - -- -- ---· ---1--------1--- .. ------1---------·--1-------
Late juveniles 30-50m (3) 

-------------••------- --------- . ---------·-- -- --·--' - -- . ----1-----------+-------Adults More abundant Sandy.coral STH:100 falho<n curve Optimal 75-150m ( 1) Fishes,tunicates,squid
on April-June (4) rubble and N,Tobago Cays, Frenchcap temperature. (4) 

° rocky bottoms Cay <3.◄>. • STJ:s, src 27aC to 29•c (◄); PRS: 1001athom (1,4_5) Reef (3) 
Lagoon (5) and :�;:u::�uayama Caja 
shelf edge Muertos La Parguera (5); 
reeffine(5) Margarita Cabo Rojo 

PRW:Tourmarine,Abrir La 
Slefra, Mona PRN Isabell 
Arecibo. San Juan;Easl 
and West (t) 

---

---

- ---l 

P-1 



Summary tabkt ol r,sh specteS 

Summary table ol Blackfin 50apper (lufj•nus buc•tNJII•) associations and interactions with environmental and habitat variables are listed with cttations (Cont.) 

-·-- -- ···- --·-

Habitat associations and interactions 

Selection Growth Mortality Production 

-·- ------- . .  -· -- --· -- - -- --·- ------



Summary tabte of fish specteS 

Summary table of Blackfin snapper (Lutjanus bucanal/a) associations and interactions with environmental and habitat variables are listed with citations (Cont) 

Life Stage 
.. 

Season 
.. --·--- -------I--

Zonation Specific site Temp Salinity (ppt) Oxygen Depth (m) 
Trophic relationships 
Food Predators 

------- --

Spawning adults Spawning season all 
year around ( 1) 

PRW(9) 
- ---- - - -1------ -- --

males and females 
wilh ripe organs in 
February.April, 
May,Seplember(2,9) 
Other author say 
spawning ma,cima in 
April. Sep-lember,or 
October(◄) 

------- -------

- --

--- - - -------

----- -·- --- - --

1--------- ------ ------ --------!------

--------+---------

- ---

-· - ---------t---------···- ---· ------------ --

Pego2 



Summary table or fish spectes 

Summary table of Blacklin snapper (Lutj•nu� buc•nell•) associations and interactions with environmental and haMat variables are listed wdh cilalions (Cont ) 

···-··- --· ·--·-- · - - -------- -----· -- ----

Habitat associations and interactions 

Selection Growth -- Mortality Production 

----- --- - - ---- --·----·---·---·-·- ----- --

------- f--------------. ------ - - --

--·- ----- ·-

Pago• 



Literature blackfin snapper Lutjanus bucannella 
1. Boardman,C.W. and D.Weiler. 1979. Aspects of the life history of two deepwater snappers around Puerto Rico. Proc. Gulf and Carib. Fish. Inst. 32'h Annual seccion:158-172. (Source: Dr. 

Appeldoorn collection) 
2. Erdman D.S. 1976. Spawning patterns of fishes from the northern-eastern Caribbean. Dept. Agric Puerto Rico. Agric, Fish. Contr. 8:1-36. (Source CFMC) 
3. Sylvester. JR.. D. Drew. and A. E. Damman 1980. Selective history of silk and black fin snapper from the Virgin Islands. Carib. J. Sci.15(3-4) Pp.41-48.(Source: Miguel Figuerola 

collection) 
4. Sylvester J.R. 1974. A preliminary study of the length composition, distribution and relative abundance of three species of deep water snappers from the Virgin Islands. J.Fish. Biol.6:43-49 

(Source:CMFC] 
5. Kimmel J.J. 1985 A characterization of Puerto Rican fish assemblages PHO. Diss. Univ. Puerto rico, Mataguez 106 p [Source Dr. Appeldoorn Collection) 
6. ••Boulon R.H. 1992. Use of Mangrove Prop Root habitats by Fish in the Northern U.S. Virgin Islands 411 Proc. Gulf Carib. Fish. Inst. St. Thomas. Pp.189-205 (Source: Dr. Appeldoorn 

library) 
7. Hixon M, and J Beets. 1993. Predation, prey refuges. and the structure of coral reef fishes Ecological Monographs 63(1) pp. 77-101 [Source: Dr. Appeldoom library) 
8. Shulman M. J Ogden, J.C. Ebersole, J.P. McFarland, W.N., Miller, S.L. Wolf, N.F 1983. Priority effects in the recruitment of coral reef fishes. Ecology 64:1508-1513 [Source:DMS Library) 
9. Rosario A. 1994. Shallow Reef Fish Monitoring Caribbean/ NMFS Cooperative SEAMAP Program . Report submitted to DNR. 142pp (source: CFMC) 
10. 



Summary labte of fish species 

Su�_"!a!Y �!>!e_of ��!!_�naiper �uyEJ��l'!�'!) <!_S�?��a!ions an� inte��c:tions with environmental and habitat variables are listed with cilatio�� _ _ I __ _ ___ _ ____ l_ ____ l __ _ [ ___ _ __ _ 
_ _ Trophic relationshi� Habitat associations and interactions 

- -Life·s�e_:_:�- ��as��---�: _ Zonationa - Spec�fic ��e_ _ _a Temp Sa_liriity(ppQ ___ Oxygen _Q_Elp��{ F��---�- Pred Selection -Gr� �oria��� !'_!:__��,�- � 

Larvae 

Postlarvae ------- -- --- -Early juveniles Mangroves 4 

. -
 --Late juveniles - -- Coastafwaiers in Optimal range Salinity range Oxygen Crustaceans NurseryPRS Guayanilla Bay 4, 

shallow rocky  27-32oC (4)a from 300/00 concentration 4 ground:La Parguera 4 . PRW: Mangr0119-areas and reefs 1a  to38.4 o/oo range from1 .4 , Guanajibo4 :PRN Cano seagrass5, 6, mangroves (17)afrom 4 to mg/I to 6.2 mg/I 
4 communities• 6 16 20 Tiburones Arecibo • • • a1so on 46 ppt (4) (17) (16)PRS: �o�ce Cayoestuarine systems 

Berbena PRS:Jobosand 
 16 Bay (16) PRE: Ceiba rivers1seagrass lagoon (17) ST J coastal lagoon Hurricane Hole (20) (17) 

- - -1------- ---- -- ------ - - ----- •• -·-

Adults - -- - -Coral -- PRS:-L� Pa;g�ra ipone:; - Can tolerate More Fishes, crabs, 
reefs ,.u.,. 15(high relief Cayo Befberia 6 PRW: temperature than 30 lobsters,
shoreward low relief 1MayagOez Punta Ostiones5 ranges from feet 10 gastropods 
slope aod high relief Guayanilla Bay 9 .. 25 to 400 C 60 feet7 squids fishes 
shelf edge)' (slope PRS Jobos Bay (15) PRS: (15) eggs, lobsters 
and A Palmata zone) Joyuda lagoon (18**) eggs and 

76,mangroves8• 20 and Hurricane Hole (20) • 4 crustacens3•
8seagraas 

Embayment areas 
(15) coastal lagoon 
(18**) 

Page 1 



Summary table of fish species 

��n:!'!'�ry �able of DO!J_ _s_l_l�eper (L!!!il!!".'!.��_!_1) 

�I•���ge - -- ��as<>�_-- �-ionation --
Spawning Females with 

_c_1s���i-��0!1� �!ld_i�te�actions with environmental and habitat variables are listed with citati<?l_l� (Cont.)  _ ___ _ _ _ _ [ ____ __ _\ _ ____ _ l___ _____
Trophic relationship Habitat associations and interactions __ _ __ 

Specific site _ Temp Salinity(ppt) Oxygen Dei:>th( F_(_)(_)�----- . f>r�� §_!llection --- ��l_>__�h. Morlil!!! �r��t�--_

adults ripe organs 
from 
February to 
May2 

Coordinates Coordinates longitude 
Source Specific s�te_ latitu��---- __ _ 

6 Mayag0ez 18°5'50"N 67°17'20"W 
Punta 
Ostiones6 

_

_ _

_
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Literature Dog snapper Lutjanus Jocu 
1. Vivaldi J.L. 1986. Compendio Enciclopedico de Los Recursos naturales 2 Vol.7 Los 

Peces Marinos de Puerto Rico por D.S. Erdman, J.M. Berrios. I. Corujo y J G. Gonzalez 
pp.485 [Source: CMFC] 

2. Erdman D.S. 1976. Spawning patterns of fishes from the northern-eastern Caribbean. 
Dept. Agric. Puerto Rico, Agric, Fish. Contr. 8:1-36.[Source CFMC] 

3. Randall, J. E. 1967. Food habits of the reef fishes of the west indies. Univ. Miami Studdies 
in Trop. Oceanog. 5: 665-847[Source Miguel Figuerola archives] 

4. Austin,H and S. Austin .. 1971 The feeding habits of some juvenile marine fishes from the 
mangroves in Western Puerto Rico. Carib. J. Sci. 2:3-4 pp. 171-179. [Source: Dr. Manuel 
Velez library] 

5. Parrish, J.D. and R.J. Zimmerman. 1977 Utilization by fishes of space and food resources on 
an offshore Puertorican coral reef and its surroundings. Proc.,Third Intern. Coral Reef 
Symp:297-303 [source: DMS] 

6. -Berrios J andJ Gonzalez Azar. 1985. Fish populations studies of the seagrass beds and 
coral reefs of Cayo Berberia and Cayo Ratones , Ponce, P.R. Report to DNR Source CMFC 

7. Kimmel J.J. 1985 A characterization of Puerto Rican fish assemblages. PHD. Diss. Univ. 
Puerto rico, Mayaguez 106 p Source Dr. Appeldoom Collection 

8. -Boulon R.H. 1992 Use of Mangrove Prop Root habitats by Fish in the Northern U.S. 
Virgin Islands 41 Pree.Gulf Carib. Fish. Inst St. ThomasPp.189-205 Source: Dr. Appeldoom 
Library 

9. .. Ramirez Barbot J and J.M. Lopez 1979 Biological availability of mercury to the fisheries of 
Guayanilla Bay IN Proceedings of Sympossium on Energy Industry and the Marine 
Environment in Guayanilla Bay CEER, July 12, 1979, Maya guez,P .R. Source Department of 
Marine Sciences Library 

10. •• Martin F.D. and J Patus 1973. A comparison of fish faunas in a highly stressed and a 
less stressed Tropical Bay -Guayanilla and Jobos Bay, Puerto Rico Proc. 271 ... Annual 
Conference of the Southeastern Association of Game and Fish Commissioners Source.: 
[Department of marine Sciences Library) 

11. •·Kimmel , J 1979. Thermal effects on fishes of Guayanila Bay. IN: Proc. Ener. Mar. Env. 
Guaytanilla bay. Center for Energy and Envioronmental Research:36-46. 

12 ... Beavis W., S. Heckman and J Lopez. 1979. A study of the mercury concentrations of 
fish off the south and west coasts of Puerto Rico CEER M-42 [Source: Dept. of Marine 
Sciences library] 

13. ••Garrison G. 1997. ST. John, U.S. Virgin Islands Fish Trap study, 1992-1994 VINP 
technical report pp. 14. [Source DR. Richard Appeldoom library] 

14. **Wolff N.H. 1996. The fish assemblages within four habitats found in the nearshore waters 
of ST. John, United States Virgin Islands with some insights into the nature of trap fishing 
MS Thesis University. Rhode Island pp. 205pp [Source:DR. Richard Apppeldoom library] 

15. Martin F.D. 1974. Distribution, seasonality'and feeding ecology of the fishes of Jobos Bay. 
1974. Puerto Rico Nuclear Center Jobes Bay Annual Environmental Report 1 :90-190. 
[Source:CEER) 

16. Piastro L. 1974. Juvenile Fish of Jobos Bay Puerto Rico Nuclear Center Jobos Bay Annual 
Environmental Report 1: 196-213. [Source:CEER] 

17. Gonzalez azar J. and Vilella M. 1975. Biologia de Las Lagunas Costeras. 2do Simposio 
de Recursos Naturales pp. 4-40. Source: [Dr. Manuel Velez library] 

18. -Perez, M. M. Llano and C. Liboy 1979. Suplemento tecnico para la reserva natural de 
Laguna Joyuda y Terrenos Asociados Report submitted to DNR. Pp.185 (source: CEER] 

19. -Kimmel J. !979. Thermal effects or fish of Guayanilla Bay. Proceedings of the 
Symposium on Energy Industry and the Marine Environment in Guayanilla Bay CEER. 
Pp 32-45. (Source: CEER] 

20. Bouton, R.H., Jr. 1985a. Distribution and species composition of fisheries habitats within 
the Virgin Islands Biosphere Reserve. Unpl. Report 

21. 
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Summary table O! fish species 

�um1Tic1ry ���le _of �<!���n-t S!:)_ae�!_{Lutjanus mahoqa�)_<!_��(?Cia�!o�s and int�ractions with e_nvironmental and habitat variables are listed_�ith_cJt�-�r:!s_____ _ 
.. --- - - - -·-------- -----t---- --·-------

Life. St�Ec. _a Season Zonation Speci_t:ic_�i�e .. 
Eggs 

alini�- _ --· ________ s_a_a_a tv{i:>e!L... ________ _ 

-·· 
Larvae 

-
Postlarvae 

Early juveniles Artificial reef (cement)(14), sea STC Sall River Canyon (14) STC Tague Bay (15) 
grass/algal areas in back reef 
lagoon (15) 

-- --- --------- ------·-. - ------ --- --- ------- - --
Late juveniles More abundance in Mangrove (4, 13, 16), serves as PRS La Parguera, El Collado (4), PRS 

Mangrove habitats in 
wet season(Oct/Nov) 

intermediate life stage seagrass Pei'luelas, Encarnaci6n ( 13) ST J. Hurricane 
(13), reef (13) Hole(16) 

(4) 

-----·- ------ . --·---- --- ---·------ ----- ----------1 ---------. -------- ---

Adults Reefs (1,5,6**,7.11, 15) (High PRS Ponce Cayo Berberia (6**), and Ratones 
relieve shoreward, offshore (6**) La Parguera (7) Turrumote (5),San Crist6bal 
shelfedge, low relieve slope, (5)aMedia Luna ( 5) STC Sall River Canyon ( 11)a
apron offshore) (7) coral rubble PRS Jobos Bay (15) STJ Hurricane Hole (16)a
(7)aand rocky areas (1) in clear 
shallow waters and high salinity 
sometimes in sandy areas anda
seagrasses (1 ). (Cont.) 

.. - ... ·----------------+-------·-· ·- ·---
Spawning adults Females with ripe 

gonads on August (2) 

Page 1 
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Summary ta�e of r,sh species 

�l!m�a_r_y !a _bl� <?� �ah<>ga _ n1�n�PPE:.u!:�t a!'i'�-'!!�<!�ny) (C�n!_). 
__ ____ _ __. _ .. T_r<:>fl!:1)

Oxyg�n ___ _  _!?epth(mL _______ ��� . ·---··-

_ _ 
.c 

_ 
r�Jati�nships

I 
 

Predators 

I
Habitat associations and interactions-- -- - -- -----·--- -
Selection Growth

--- -- -----------,..---

4 5m to8m 15, 17-20m14 Grunts14 They settle in seagrass 
areas to hide from 
predators 15; 

0-20m (5, 11) Night feeding 
fishes,shrimps,crabs (3) 

Abundance negatively 
correlated in places with 
high sedimentation 
rates (6 •• ) 

--- ------ ------+-- -·· ·--- ---·----;-------

PogeJ 



Summa,y !able of fish species 

�l!�rna __r:y_ �bl�f ���o��r_snapper (Lutjanu�_m�h�!!!1rJ(��n�L ___ 
Source SEJe.�fi� sit�__ _ _ __ _ __<;:�o!�in�te� ��tituqe _ 

La Parguera San 
5 Cristobal 17°56.4'N 

La Parguera Media 

Coordinates longitude 

67°4.SW 

-- - ------- --------·-�-----l------------

Potential use ________________________________________ _ 

5 Luna 17°564'N 67°2 B'W 
La Parguera Turrurnote 

5 . _ 1?°56 2'N 
6 Ponce Cayo Ratones 17°57'15"N 

67°12W 
66°40'12"W 

Ponce Cayo Berberia 17°55·5o"N 66°27'20'W 

Pel'\uelas, Barrio 
Encarnaci6n 

13 

17°59'00"N 66°42'20"W Nursery ground 
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Literature Mahogany snapper . Lutjanus Mahogany 
1. Vivaldi J.L. 1986. Compendio Enciclopedico de Los Recursos naturales 2 Vol.7 Los Peces Marinos de Puerto Rico por D.S. Erdman, J.M. Berrios. I. Corujo y J G. Gonzalez Source: 

CMFC 
2. Erdman D.S. 1976. Spawning patterns of fishes from the northern-eastern Caribbean. Dept Agric. Puerto Rico, Agric, Fish. Contr. 8:1-36.Source CFMC 
3. Randall, J.E. 1967. Food habits of the reef fishes of the west indies. Univ. Miami Studdies in Trop. Oceanog. 5: 665-847Source Miguel Figuerola archives Fish lab DNR 
4. Rooker J,J, and G. Dennis 1991 Diel Lunar and seasonal changes in a Mangrove fish Assemblage off south western Puerto Rico Bull. Mar. Scien. 49(3) :684-698 Source: Dr. Richard 

Appeldoorn collection 
5. Garcia Saiz Jorge 1994La Parguera Marine reserve a feasibility study CFMC Annual Report pp 111 Source: Sea Grant Mayaguez 
6. ••Berrios J andJ Gonzalez Azar. 1985. Fish populations studies of the Se-!!grass beds and coral reefs of Cayo Berberia and Cayo Ratones , Ponce, P.R. Report to DNR Source CMFC 
7. Kimmel J.J. 1985 A characterization of Puerto Rican fish assemblages PHD. Diss. Univ. Puerto rico. Mayaguez 106 p Source Dr. Appeldoorn Collection 
8. ••Boulon RH. 1992 Use of Mangrove Prop Root habitats by Fish in the Northern U.S. Virgin Islands 41Proc.Gulf Carib. Fish. Inst St. ThomasPp 189-205 Source: Dr. Appeldoorn Library 
9. •• Martin F.D. and J Patus 1973. A comparison of fish faunas in a highly stressed and a less stressed Tropical Bay -Guayanilla and Jobos Bay, Puerto Rico Proc. 27

TH
Annual Conference of 

the Southeastern Association of Game and Fish Commissioners Source.: Department of marine Sciences Library 
10. ••Stoner.A. 1986 Community Structure of the Demersal Fish Species of Laguna Joyuda, Puerto Rico Estuaries Vol 9 No.2. p.142-152 Source Department of marine Sciences Library 
11. Kaufman L. and J Ebersole 1984 Microtopgraphy and the organization of two assemblages of coral reef fishes in the west indies J. Exp. Mar. Biol. Ecol., vol. 78. Pp.253-268 Source: Dept. 

of Marine Sciences Library 
12. ••Wolff N.H. 1996 The fish assemblages within four habitats found in the nearshore waters of ST. John, United Stales Virgin Islands: with some insights into the nature of trap fishing MS 

Thesis University. Rhode Island pp. 205pp Source:DR. Richard Apppeldoorn library 
13. Hernandez .E 1997. Evaluacion biologica de las comunidades marinas f.lel Barrio Encarnacion. Peneuelas, para el Projecto El cano Resort. Technical Report Servicios Cientificos y 

Tecnicos pp. 85 Source: Edwin Hernandez 
14. Shulman M, J Ogden J.C. Ebersole, J.P. McFarland, W.N .. Miller. S.L. Wolf, N.F. (1983) Priority effects in the recruitment of coral reef fishes Ecology 64:1508-1513 Source:DMS 
15. Shulman M 1985 Recruitment of coral reef fishes: Effects of Distribution of predators and sheller Ecology, vol.66.No.3 1056-1066 source Source:DMS Library 



Summary table of fish species 

_ _ ____ .. __ _ _ __ Trophi� reJatie>_�� Habitat associations and interactions _ _ _---+------ _ 
Life Sta_g_e _____ Zo_!l��iE_n____ ?PE_!Cific �itf:a_ . _ Temp Salinity(p Oxyge!1 Depth(m) _ _Food __ PredatorsaSelection Growth �aortala!!l_ _F.>_i:��!l�!!�!:1-��a�<?_Q _a _a
Eggs 

-·- -----
Larvae 

Postlarvae 

. .. - ··-- ·---------·--- -- - - ---- -------- --- ---- ------
Early juveniles 

--- ·-· --- ---•·- .. ---·- -- ----- -- - ----,.---- -- -----
Late juveniles Mangrove(1 ),a PRS: Jobos Nursery

seagrass(1) Bay (1) grounds:
Mangrove and 
seagrass
communities 
(1) 

- ------ -· -·- ·----- ------+-----+----f-----1------

Adults 

---- · ---------· - ------!------- - - .a ·- -- - . ·------------<---+-----l-----

Soawnin!l adults 
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Literature rev:ewe of soap fish Rypticus saponaceous 
1. Piastre L. 1974. Juvenile Fish of Jobos Bay. Puerto Rico Nuclear Center Jobos Bay 

Annual Environmental Report 1 :196-213. [Source:CEER] 



____,_ 

Summary table of fish species 

S:,1!11m�_!}'_t_!l _��� ()f_!"l�Q_fi�ha_(L!J�l�'!!_'!_�_maximus) as�o��ti()ns a,:id. interactions -�it�_environmenta� and habi��• yar�a-�le� ar1:_a�is_!�d-�����t!l�!_____J_____J_______ 
_ _____a _______ _ _ __________ _ _ ___ __ _ _ _ _____ __ _ _ _ _ __ _ _____ _ _ _ __ _ ______ _,l!�!:'_!c relation Habitat associations an� in_!era�!ionsa_a _ __ _ aLife S�a_g_e_ Seas<_?!) __ Z-9_ria_!�n ________ Spec::ific site Temp _ Salinity(p Oxy.9E:_n (?ept� Food Preda! Selecti Growth Mortali!}'_f�Q_q_u_ctio!!_ 

° Eggs Shelf edge; ridge PRS: La Yellow Eggs hatch at 25ac 
tailparalleling shelf Parguera Shelf laboratory reared ( 1) snapperbreak with rocky edge(1) (1)substrate and 

abundant coral ( 1) 

Larvae 

- -- ·-------1----1---------------Postlarvae 

------ -· .. - ---- - ·--· -- --- ------ --- - • ------- -
Early juveniles 

------- -
Late juveniles 

-· ·-- - --- --- -

_Spawn-in-g-adults - S-pawn_a_ing_a---+Sh_e_l_f edge; ridge PRS: Laa Optimal temperature 16m 
observed from paralleling shelf Parguera Shelf during spawning from (1) 

° ° December to break with rocky edge(1) 24aC to 26aC (1)
April ( 1) substrate and 

abundant coral ( 1) 

_ _  _+ _a -- --- • - ------ -------!-- ----- ----- -- ---+---+---+----+- -- +----+------l __a_a __aSo-u-rce -+-S-pe_a_cifi,c-si-t e--C- oor_ad_aina_at se_a _ Coordinates Potential use 
______ --+-------+lati_atu_de _a _____ longjtude _a --- ----- - ------t---+---+---+---+----+---+-------1 _a _aPRS: La 17o54'N 66o57'W _ Spawning ground 

Parguera shelf 
1 edge 

_

_ _ _ _ _ -

- - _ -
_ _
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Literature Review Hogfish Lachnolaimus maximus 
1. Colin P. Spawning and larval development of the Hogfish, Lachnolaimus maximus Fish. Bull. 

80:4.pp.853-862 [Source: CFMC] 



a 

Summary table of Blue head wrasse (Th•l•ssom• bif•scietum) associations and interactions with environmental and habitat variables are listed with citations 
. -- - . -- - . ___I - -- -- ____J____________J____ .. 

Trophic relationships Habdat associations and interactions 

life Stage Season Zonation Specific site Temp Salinily(pp Oxygen Depth(m) Food Predators Selection Growth Mortaldy Production 

--· - ·- -

Eggs 

larvae 

--------- ----- ---------
Postlarvu 

Early juveniles 

i.aia juveniles Inshore PRW: 151eet (1) Prefer to swim around sea 
reefs (1) Aguadilla anemone Condytactis gigantea 

Crashboal ( 1) Probably utilizes the 

(1) anemone for tempo,ory 
prolection from predatotS in 
places where there is lack ot 
proper shetters (1) 

-- -----·- ·---- - -- -
Aduhs 

-- - --- ---- ----·· -

Spawning aduns 
- • -------- ------1 

-

..... 



Literature review of Bluehead wrasse Thalassoma bifasciatum 
1. Notes on the association of Thalassoma bifasciatum with Condylactis gigantea in Puerto Rico, 
Carib J. Sci. 21 :3-4 pp. 155- [Source: Dr. Manuel Velez library] 



_

Summary table of fish species 

�Un:!_�ary ��ble (_)J Lon�s_n()�!-��!��rflyfi_s_e a_cule�_ff:I_S) _a�ti_ ((;h_���C>d_(_)n _e
_ __ .... ··- _e__ _ _e_ -·-··----·--···--

Life �ta.9.e __ .. __ �e!]S_<?Q __ ___________ �<>nation_ _ _ _e__ . 
Eggs Shelf edge (4) 

soci��io�s and interactions w

Spec\fic site 
PRS Guanica Punta 

ith environmen

Temp S

tal and 
_ 

alinity(ppt

habitat v
__ 

ar\a��e_s_ ��listed with -�t�!i(_)�� _ ___________e__e __ __e _e
_e_ __ TE�-�i£!�!�tion�je_�_____ _ 

) Oxygen _ Depth(m) ____ ________ Food Predators --·-·---· _e _ ___e_

Jorobado (4) STC(4) 
-

Larvae 
. -

Postlarvae 
Early juveniles 
Late juveniles 

Adults Reef(1,3) PRS:La Parguera (1 ); Between 20 
(HRShoreward,HR shelf STC:Salt River Canyon (3) to 300 feet 
edge.HR.LR offshore) PR and USVI shelf edge (1,5**) 
(1)ecommon in rubble 100 fathom line (5**)e
arease

- - ·- --- -
·--·• - - --

Spawning adults Spawning activity seen Shelf edge (4)e PRS:Guanica Punta 
----!---·-·-· - ···----·-··- -·-- . ---

in April ( 4) and Jorobado(4) STC(4) 
September (4) 

References Specific site Coordinates latitude Coordinates longitude Potential 

4 PRS:Guanica Punta 17°53.86'N 66°57.35'W 
use 
Spawning 

Jorobada shelf edge ground 

e__ 

 __

_
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Summary table of fish species 

�umma ry table_ ot!:o�gs�out b':ltt�rfl}'!�sh {C:h�e_t�don aculeatus) (Cont.) 
Habitat associations and interactions 

·----- • r--- - --•-••· --- -- ---------· 

Selection 
-

Growth 
- -

�o_rt�lity Production

-- - - ----- ----

_

Page2 
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3. 

Literature longsnout butterflyfish chaetodon aculeatus 
I. Kimmel J.J. 1985 A characterization of Puerto Rican fish assemblages. PHD. Diss. Univ. Puerto rico. Mayaguez 106 p Source Dr. Appeldoom Collection 
2. Hixon M, and J Beets. 1993. Predation, prey refuges, and the structure of coral reef fishes assemblages Ecological Monographs 63(1) pp. 77-101 Source: Dr. Appeldoom library 

Kaufman L. and J Ebersole 1984 Microtopgraphy and the organization of two assemblages of coral reef fishes in the west indies J. Exp. Mar. Biol. Ecol , vol. 78. Pp.253-268 Source: Dept. 
of Marine Sciences Library 

4. 

5. 
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Summary table of fish species 

S��m.a_ry •�-�le o�f°.ur�ye_butt�_!!�y_!ish._ ��fJ_fcxJ�"!_C.<!E{S!f!_fus) �ssocia��n�a_,:i�_�nte�aclions 

_ _ _ ____ _ _ ___ _ _e _ ___ __ _ _ _
_ _ _ Specific site Temp Ljft: S�ag_e _ ___ __ ����°.'!_ _ _ Z�_'!!I.!!_()� _ 

E99s -- -- ------ -- --- --- - - - ---
Larvae - . •  . -- - - ------- - -·----· -- - --

with enyironrT1e�t<}_I_ a�_d_eha�i�� ��ri�bles are listed with cit�-��'!s- ________,
_e _ __________ Trophic_relalionsh�_ __ _ ____ _ _ ___ 

Salinity{ppt) Oxygen __ Dep)h(ml_ ____ ___ Foode Predators _________ _ 

Postlarvae 
•• • - -- -- --·-- -·---- . - - -· ·  . 

Early juveniles (Experimental STC:Salt River 
reef:concrete)(15); sea Canyon (15);
grass/algal areas in STC:Tague Bay(16) 
back reef lagoon (16) 

5-20me
(15,16) 

- - . .. .  -------
Late-juveniles -- - -More___ - - Leeward sidebackreefe PRS:La Parguera El 

abundant in mangrove stand (3) Collado (3)
rainy season backreef slope R/S STC:Tague Bay (8)
OcUNov (3) areas(8) (experimental PRS PenuelasEncar 

reef:queen conch)(8) nacion (14) PRS 
reef (14) mangrove Jobos Bay (19) PRE 
(19,20) seagrass(19) Ceiba lagoon (20) 
coastal lagoon (20) 

Salinity Oxygen Sm (8) 
range from concentration 
300/00 range from1.4 
to38.4 o/oo mg/I to 6.2 
(20) mg/I (20) 

•·· - -- -----·e···-··--·-· ---- -- ····- - --
Adults Deep forereef (1**);e PRS La Parguera

(HR Shoreward, LR (2): Turrumote(1**)
Apron, LR Slope.HR Colombia Santa 
shelf edge, HR, LR Marta (17) PRS: 
offshore) (2); Rubble Jobos Bay (18) 
sandy areas mangrove PRE: Ceiba lagoon
(2,20); seagrass(2) reef (20)
and embayment areas 

(18) 

--------------1
1-10m (16)e

--------+-- -----➔---------

Page 1 
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Summary table ol fish species 

le ��!!"m�')'_�a� _ _C>f_�����te �l}tl�rfl_yf\sh �Ch�etodon_C�p�trat'!s) _ (Cont.)
Habitat ass�ci_a_!��_!;-�r:!_d intera�tions 
Selection __ Growth Mort�lity Production-

They settle in seagrass areas to hide from 
predators (16) 

Nursery grounds 
mangrove and 
seagrass
communities (19) 

Prefer to stay in reefs 
with high coral cover 
and in water with low 
turbidity ( 17) 

,...________________ ------·· --------------- -- - . -· ---------------1 
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Summary table ol fish species 

_§_umm�ry !able o�f_o_ureye but�erflyfish ( Chaetodon Cap�t�i!!'!S)_ !_�<>��a�i�_!"J�nd_e_inter���<>�� wit_h �nvir�:mrnen!a_l_�nd hl!_�iJ�t v�!ables are listed with citations (Cont.)e
__________ ____ ____e _ ___e_ __ _ ___ ___ __ ___ _e __ _ ___ ___ 
l:_jf� _Stage __ __ Season __ _e Zonation _ _____ _ _ _ _ _ Spe�ific site T_emp • --- -�alinity{ppl) O_x
Spawning adults Spawning Shelf edge (13) PRS:Guanica Punta 

seen in April Jorobado (13) 
(13) 

Troe!Jicerelationshi�s ______ _ ______e _ 
yg��--- _ qepth(!l_lL_e _ _ ___eF ��� _e _ �_!"_!ldators ____

_ _
__ _

·- --- . - - . --
References Specific site Coordinates latitude Coordinates Potential

longitude utilization 
-- ---- ----·-·---- ------- --- ---

La Parguera 
Turrumote 

1 17°56.2'N 67°1.2'W
-- -- --- ------·-· - -------------

13 PRS:Guanica 17°53.86'N 66°57.35'W Spawning
Punta ground
Jorobada 

. -- ----·-- -1--------

----- -----

-- ---

shelf edge 
---- - ------------------->--

Peiiuelas, 11°sg•oo"N 66°42'20"W 
Barrio 
Encarnacion 

14 

_

-
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Literature review Foureye butterflyfish Chaetodon capistratus 
I .  **Garcia Saiz, J .  1994 La Parguera Marine reserve: A feasibility study. CFMC Annual Report pp 111 (Source: Sea Grant Mayaguez) 
2. Kimmel, J.J. 1985. A characterization of Puerto Rican fish assemblages. PhD. Diss. Univ. Puerto Rico, Mayaguez 106 pp. (Source Dr. Appeldoorn Collection) 
:I. Rooker, J.J. and G. Dennis. 1991. Diel Lunar and seasonal changes in a Mangrove fish Assemblage off south western Puerto Rico. Bull. Mar. Scien. 49(3) :684-698 (Source: Dr. Richard 

Appeldoorn collection) 
th 

4. **Boulon R.H. 1992. Use of Mangrove Prop Root habitats by Fish in the Northern U.S. Virgin Islands. 41 Proc.Gulf Carib. Fish. Inst. St. Thomas. Pp.189-205 [Source: Dr. Appeldoorn 
Library) 

5. **Turnigan , R.G. and A.B. Acosta r
. 1994. An analysis of the fish assemblages on a Coral Patch Reef in Puerto Rico. pp. 242-263 In: Procedings of the 43 d Annual Gulf and Caribbean 

Fisheries Institute. 1990, Miami USA(Ed. By M.H. Charleston, South Carolina (Source Dr. Rich Appeldoorn) 
6. Hixon M, and J. Beets. 1993. Predation, prey refuges, and the structure of coral reef fishes assemblages. Ecological Monographs 63 (1) pp. 77-101 [Source: Dr. Appeldoorn library) 
7. •• Martin F.D. and J. Patus. 1973. A comparison of fish faunas in a highly stressed and a less stressed Tropical Bay -Guayanilla and Jobos Bay, Puerto Rico. Proc. 27

TH 
Annual Conference 

of the Southeastern Association of Game and Fish Commissioners (Source.: Department of marine Sciences Library) 
8. Shulman, M. 1984. Resource limitation and recruitment patterns in a coral reef fish assemblage. J. Exp. Mar. Biol. Ecol., 74:.85-109. (Source.: Department of marine Sciences Library) 
9. **Ogden J.C. and J.P. Ebersole. 1981. Scale and community structure of Coral Reef Fishes: A long Term Study of a Large Artificial Reef Mar. Ecol. Prog. Ser. 4:97-103 (Source: Dept. of 

Marine Sciences Library) 
10. Kaufman L. and J. Ebersole. 1984. Microtopography and the organization of two assemblages of coral reef fishes in the West Indies. J. Exp. Mar. Biol. Ecol. 78:253-268 (Source: Dept. of 

Marine Sciences Library) 
11. **Garrison G. 1997. ST. John, U.S. Virgin Islands Fish Trap study, 1992-1994 VINP technical report pp. 14. (Source Dr. Richard Appeldoom library) 

12. **Wolff. N.H. 1996. The fish assemblages within four habitats found in the nearshore waters of ST. John, United States Virgin Islands: with some insights into the nature of trap fishing MS 
Thesis University. Rhode Island 205pp (Source:DR. Richard Apppeldoorn library) 

13. Colin, P., and I.E. Clavijo. 1988. Spawning activity of fishes producing pelagic eggs on a shelf edge coral reef, southwestern Puerto Rico. Bull. Mar. Sci.43(2):249-279 (Source: OMS 
library) 

14. Hernandez .E 1997. Evaluacion biologica de las comunidades marinas del Barrio Encarnacion, Peneuelas, para el Projecto El cano Resort. Technical Report. Servicios Cientificos y 
Tecnicos pp. 85 (Source : Edwin Hernandez) 

15. Shulman, M. 1985. Recruitment of coral reef fishes: effects of Distribution of predators and sheller . Ecology, 66:3. Pp. 1056-1066. [ Source: OMS library) 
16. Shulman M, J Ogden J.C. Ebersole, J.P. McFarland, W.N., Miller, SL. Wolf, N.F. 1983. Priority effects in the recruitment of coral reef fishes. Ecology 64:1508-1513 (Source:DMS Library) 
17. Acero A.P. and M. Rivera. 1992. Peces de las familias Chaetodontidae y Pomacanthidae en la region de Santa Marta (Colombia): Densidad y Relacuion con la Calidad del Arrecife. Carib. 

J. Sci. 28:3-4. Pp. 184-190 [source: Manuel Velez Jr.) 
18. Martin F.D. 1974. Distribution, seasonality and feeding ecology of the ,i�hes of Jobos Bay. 1974. Puerto Rico Nuclear Center Jobos Bay Annual Environmental Report 1:90-190. 

(Source:CEER) 
19. Piastro L. 1974. Juvenile Fish of Jobos Bay. Puerto Rico Nuclear Center Jobos Bay Annual Environmental Report 1:196-213. [Source:CEER) 
20. Gonzalez Azar J. and Vilella M. 1975. Biologia de Las Lagunas Costeras . 2do Simposio de Recursos Naturales pp. 4-40. Source: (Dr. Manuel Velez library) 
21. 
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Summary table or fish species 

?_Ulllrn�ry -•��'�-�t£<>Ureye -�-�tterflyfish_{�haet'!�on Capis.trat'!s) (Ccmt.) 
Habitat associations and interactions - --- ---·---- --- - -
Selection Growth Mo,:!ality. Production 

_
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Section 4 
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Summary table of fish species 

SUf!l_'!:'il_ry_t_able_C>_! C?i:_iey _(<?.'!E�E!'!!P.�olis_fu/lf'a_u��?�iil!!_CJ_f!S a_n_d_ _!nterilct�11s with environmental and habitat variab�es _are listE!d �th cit_.it(?��-1________ . _______________ L ________. ·-· - -·-·__ _ 
_ ___ _ . _ _ __ . ___ .. _ ___ __ _ ___ __ ... _ _ __ _ ___ Trophic relationshios Habitat association��nd_i!!tera�!i_Qns __________ _ 

�ifE! ��age__ Season. __ _ . ?..?!.lil�i�n -· ______ ----�f:Jcific site Temp Salin�y(ppt) Oxygen Depth(m) __ __Food_ __ __ Predators Selection ·----- Q!!J�I!- Mortalit froductio'!_ 

Larvae 

Postlarvae 
Early juveniles Filamentous algal growth 

on shallow artificial cement 
In 10 m (6)

-module reefs (6) ·a-· -- ·a --- ------· --- - - --- - - - ----· - - •a---- ---- ----·a---- -- -- - - --
Late juveniles Patch reefs (7) STC:Perseveran 

ce Bay (7) 
Adults Reefs(1,8,9, 14);,rocky STCS PRS:La 

substrates( 1); (A. palmata Parguera (8);, 
zone)(9**)(HR shoreward, PRS:Ponce 
LR slope(9**) HR shelf Cayo 
edge,HR,LR ratones(9);STC: 
offshore)(S)rubble/sandyar Salt River 
eas(S) and sand flats(1) in Canyon(14); 
seagrassbeds 

6 to 12m (7) 

----- -- ·------- ---- --,-- ·--- --
Upato 40m Fishes. k=0.14-0.32 

shrimps, (1) and L 292.7 
marine 425mmcrabs, stomal withopods, and

ELEFANcrustaceans 
length(3)
fequency
analysis (5) 

Spawning adults Spawning activity in On Shelf edge (4) PRS: Guanica 
January eleven days Punta Jorobada 
after full moon( 4, 19) shelf edge ( 4) 
and February(19) PRW (17):PRW: 
individuals with ripe Bajoade Cico 
gonads from ( 18)aAbrir laa
September to March Sierra (19)a
April (2,18,19) with 
peak on Dember and 
January (18) on April 
(17) 

- ------ -- --·- -- ------------+------!----, -·---
1-35m (4,18) Spawning

aggregation go to 
the same spot of 
the red hind (18,19) 
very rare in silty 
areas close to river 
influx. they prefer 
sites with Hard and 
soft coral and 
sponges (18,19) 

1a
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Summary table ol fish species 

�umem�I)' _e �a�l_e of �o�ey _{�ephf!!!!f!!!<?li� fulv�_as�-��ti�� a n�int�a 

- -
Life Stage -=- __ �!��'!_-��� __ :- - ��,i�Fo_� -= - _-_e·e-
Source Specific site Coordina tes lat i t udee

PRS:Guanic a Punta 
Joroba da s hel f edge 

° 4 17e53.86'N 
9 Ponce Cayo Ra t ones 17°5 7'15"N 

ch�_!!� wi_t� environmental a nd habitat van ab les �re hsete�_�t h cit a tions (C�n_ij ____e________ _e I _ __ __J_________ __ . 
hi 1ela te onse er i

-Sp�cific site- • Temp \sahnrty(ppt) oxygen Dep t h(m)e ;�:e� _E:ei1;��� �=l���i o�����- ;��;-�e�e t _;:r ��- �-��ti�_n_e
Coordina tes Potential usel ongitudee

--- -- -- - - ··- • •  -
Spawning 
ground 

° 66e57.35'W 
° 66e40'12"W 

-
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Literature coney epinephelus fulvus 
1. Vivaldi J.L. 1986. Compendia Enciclopedico de Los Recursos naturales 2 Vol.7 Los 

Peces Marinos de Puerto Rico por D.S. Erdman, J.M. Berrios. I. Corujo y J G. Gonzalez. Pp. 
485. [Source: CMFC] 

2. Erdman D.S. 1976. Spawning patterns of fishes from the northern-eastern Caribbean. 
Dept. Agric. Puerto Rico, Agric, Fish. Contr. 8:1-36. [Source CFMC] 

3. Randall, J. E. 1967. Food habits of the reef fishes of the west indies. Univ. Miami Studdies 
in Trop. Oceanog. 5: 665-847 (Source Miguel Figuerola archives] 

4. Colin, P., and I.E. Clavijo. 1988. Spawning activity of fishes producing pelagic eggs on a 
shelf edge coral reef, southwestern Puerto Rico. Bull. Mar. Sci.43(2):249-279 Source: DMS 
library 

5. Beets,J. ,A. Friedlander. And W. Tobias. 1992 Stock analysis of Coney, Epinephelus 
th fulvus) in St. Croix, USVI. 42 Proc. Gulf and Carib. Fish. Inst. Pp. 403 -417. [Source Dr. 

Appeldoom. Office) 
6. Bolden S.E. 1994. A. summary of biological and fishery data on red hind (Epinephelus 

guttatus) and coney (cephalopolis fulva ) stocks in the USVI. CMFC report. [Source :CMFC 
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(5,9, 14, 16, 18); reel PRS:Penuelas,Encarnacion to38.4 o/oo (181 range lroml.4 Seagrasa 
(141 grau flats (141PRS:Jobos Bay(16, 171 mgn to 6.2 mg/I communities 19,161 
(17)Coaslal lagoon PRE:Ceiba lagoon 1181 (181 coastal lagoon (9) 
19,181 PRW: Joyuda lagoon 191 

Adutts Sandy.areas with ·- PR~s:~La-Parguera (61, Media can iolerale 01060 crabs.lishes,gastropoda,hermil 
algae(1,3,61;aea graaa Luna (4) San Crislobal (41; temperalure leel crabs,lobslers,stomalopods 131 
13,20""1; Ponce Cayo Ralones(51; and ranges lrom (4, 11) 
bays,esluarine Cayo Berberial5):STC:Satt 25 lo 40• C 
envirornents with red River Canyonll ll PRS: 121••1 
mangroves Jobos Bay 119••20••1 
(1, 19••.20••1; and in Guayanilla Bay (21""1 
reels (1,3,4,5,6 
11 l(A.palmala 
zone)l51t1lope(S)(high 
relief shoreward and 
ollshore,low relief 
apron,reel lagoon)(61 

Spawning adutts More abundant in males and females 
spring when the with ripe organs 
spawning aea■on belween March and 
come, (1) June 121 

Localion: 
PRN=Puerto Rico 
Norte, 
PRS=Puerto Rico 
South 
PRE=Puerto Rico 
East 
PRW=Puerto 
Rico Weal 
STH=Salnl 

IUo=H•-t.. r•P·""'' I C :I_.., .. ..,,,_, Hs; Unknown life at2na 
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SUMMARY 

Summary table o 

Life Stage Production 
Eggs 
LaNae-- --

P06uarvae 
Early juveniles 

'=- -a!� ju�nilea - -!--����--_- --

Adults 
i------ -

Spawning aduKa· 

Location: 
PRN=Puerto Rico 
Norte, 
PRS=Puerto Rico 
South 
PRE=Puerto Rico 
Eaal 
PRW=Puerto 
Rico Weal 
STH=Saint, 
HH=Hinh r..i;..t I ll 

Summary table o 

LIie Stage Production
references

4 
"' 
5 
5 
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SUMMARY 

u_ 't�t 11t n napper (Lu(/� s��_ -a�y� �m  oc t a ractions with environm enttal and habitat variables are lis ted with citati;��� ����=t c - - �t : _�_ ������ : :=� �� i�:
hi relaiion&hips 

__________ Habitatnsociationa an<ffnte�on---.::=- ::..:-. 
lt

Lile Stage Sea&on Zonation Specific sije Tempt _ Sal;mty(wi) • Oxygen Deplh(m) Food Predator• Selection Growth Mortalijy___t _
references-::.�-==� Specilicsiie�-� - .. . coordinates Laldude- coordinatesk>llg!tude fot4cn!i�I �til�ation 

° 4 La Parguera San 17t56 4'N 67°4.5W-·- 67"'F.8W--�==---:---=-�=A Lif'iai�� l,:'56�4'N -�----
5 Ponce Cayo  _ 17°57'15"N . _ 66°40'12'W. ___ Nursery 

-----5 P .. 
once-Cayo-·t- - 1r55'50"N - Nursery__§f,°27'2rJW. --

• 14 Penuelas,Barrio  17°59'00'N 42'2rJW 66° Nursery 
Encarnacion ground 

-
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Summary table of fish species 

Summary table of Silk snapper (Lu/Janus vivanus) associations and interactions with environmental and habitat variables are listed with citations _________ _J_____L___L ___ J__ ---
Trophic relations!!!£! _-_ _ __ _ !:l!!bit�_! <!_ssop_!!� !l_!I� interactions _ _

Season Zonation _ S__eecific site Temp_ S<!lin(ty( c::>�yge-Q_ep��ll!'J � _ _ __ Foo ____-__- __ _-f'.red� _§_electi Growl� Mort�ty Production 

larvae 

Postlarvae 
Ea�!}' j�-��njl�� --- ----- - • ··- • •·•-·- --- ----·------ ------- --- ---- --·- --- - - - ----·· 

PRW:Mayaguez ,Desecheo, (7) Below 40 
fathoms (7) 

latej_l!_veniles 
--·. - - ---------- --- ----- ---- ------1-----1--------1 - - - --

Adults.c_________ --- -------- -- - ---+------1----1----1----1--- - --f ----- ----- -
More abundant in April­ cioseto hesiieii" STH,STC,STJ:shelledge100fathomline Temperature-t- Commonly Feeds on 

(4 9•")PRW:PRS5 6  :June4 edge at great . , , 100fathom distribution in found at invertebrates
curve:Ponce,Salinas,Guayama,Caja depths(1,2,4), USVI ranges from depth above (crabs and Muertos, la Parguera ,Margar�a Cabo Mud,Rock,sand 27 to 29o�C (6) 72m (2) To shrimps)andRojo (2) PRW:Tourmarioe (2 7) . Abrn ,

and coral rubble 378m fishes (1,6)La Sierra, Mooa.N and Desecheo(2,7)
(4,5,9••) PRN lsabela Arecibo, San Juan;V:east (4,5,6,7,9•*) 

andwest(2) 

- -----------,!------- -- - --- ---- - - ---·- - --- -------·------ -t---- -----+------+---+---+---+---+-----
Spawning adults ----- -- --- --- -------
More abundant in April­ Reproduction is all -- PRN. San Juan lsabela (8) Found on 
June4 year around 125-150 

(2,3,6,8) with peaks fathom (8) 
in April-June and 
October - December 
(4) High number of 
Ripe females found 
during the year was 
on August (8) 

-------- - - -- -- -- - - ----- ------ - ----·-- ------ -----1--------1----,----1----,----1---------
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Summary table ol fish specteS 

�'!.�1!1� t_�� of Shoolmaster (Lutjanus apodus) associations an�_aint��ctions y.,iJh �nv�<l�rr:1.�n.ta�ar:,� _h_�'?i!�� vari�bles are li��e<!.'Nith c�t�ti��-- ___________ �- ____ _,_________L____
hic i 

Temp ��i�i!)'(p.e!}_ <;>�n ____ e-::c:.::1..:lm=Daotha 1\�a,___+!=-�=:,oa--=ad=_a��'. ➔a���=: - o_arsJS=-=Predat _a _-_-_

Larvae 
------1------

Postlarvae 
·--- -· -- -- . - ·--· . - ·-- -- -- ----- ·  - - - - ------- ·-

Early juven�es Mangrove prop-root PRS:Parguera:shoreline mangrove close Optimum Salinity range Oxygen Below 1 m Crustaceans, 
habitats (4,5,6,7,8) to Isla Cueva and Mangrove Keys values found from 240/00 to concentration (4,7,8) particularly, 

° Collado (5,6,8). Las Pelotas(4) from 28-33aC 46 o/oo (7) range from amphipods,
Enrique(4) Papayo (7) PRS:Guayanilla Paenid shrimps (7 ) 3 2 ppm to 8 
Bay (7,8) PRW:Mayaguez GuanaJ1bo ppm (7) and crabs(4,7,8) 
River (8) PRN.Arecibo Cano Tiburones gammarids, fish 
(8) parts,ostracods, 

Late juveniles 

---------· 
Adults 

�-------+--------�_a_a_

brachyuran 
crab6(22) 

In lforal zones, some- PRS:Parguera·(4,5,6, Optimum Salinity range Oxygen 0 to20ma(9) F�hes.-crilbs, 
times in estuaries1 7,9),GuayanillaBay(7):PRW:Mayag.Guan values found from 300/00 concentration stomatopods, 
seagrass(, 11, 16,20,22) ajibo (8) PRN Arecibo.Cano from 27-33oC to38.4 o/oo (24) rangeafrom1.4 shrimps, 
Mangrove (5,6,7,11, 16,- Tiburones(8):PRSPonce Cayo (7,8) from 4 ppt to 46 mg/I to 6.2 gastropods3,4, 7 ,8 
20,22,24,28) and Berberia(11)Ratones(11 )Penuelas,Encar ppt (7,8) mg/I (24) and gammarids, fish 
Reefs(1,4,9,20) Acropora naci6n(20): PRS: Jobos Bay (22) PRE from 3.2 ppm parts, stracods, 
Palmata extension usually Ceiba lagoon (24) PRW: Joyuda lagoon to 8 ppm (7) brachyuran crabs 
associated with (16) ST J: Hurricane Hole (28) (22) 
Juveniles(9) Coastal 
lagoon (16,24) 

--- ----·- -----l-------+------+---------1----� 
-- Reefsa(1,4,9,10,11,12, PR15°Parguera.( 1, 12) shorelineMangrove O to 60 feet9 Fishes, crabs, 

17,21,26 •• ) (High relieve close to Isla Cueva Collado(5), Las stomatopods, 
shoreward, offshore Pelotas Inshore Reefs shrimps, 
,shelf edge low relieve Enrique,Margarita(4),Laurel (10 ) San astropods (3,4)g
offshore, apron.slope) Crist6bal (9) MediaLuna (4,9) Turrumote 
(12) with Dominant (4,9) Ponce,Cayos Ratones( 11 ), and 
species Apalmata and Berberia (11) STC:Salt River Canyon (17) 
Mijlepora 
(4,9, 10, 11 )offshore reef 
dominant species: 
Diploria and Montastrea 

A�anda ga (4ciaa=- o _a � =- �) ---�---------------+----�- ------+----+----4-----��---�

_ c --
-

_
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Summary table of ftSh sped95 

��!!J_m�_ry_�able of Shoolmaster (Lutjan�s_ ap_odusJ 
Habitat associations and interactions 
Sl!ll!cti_on ____ Growth�l\,1o�ality_ Pt_9�llclion 

Nursery grounds: 
Mangrove and 
seagrass 
communities 
(16,22) 

Pagel 
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Summary tat>kl of r,sh spec.es 

Summary table of Shoolmaster (Lutjanus apodus) (Cont) ________ .. ____ ---------- __ _J__ ___ -
-- -·· ·-. Trophic relationshi:>S . -- ----··-·---- - .. ·---------- - - ---- --1--- --- ----�------·- - --· -

Lil� �!c19e Season ___ Jonation ____ _ ___ _ _ _ ��cilic site _ Temp
Adults (Cont) reef (27""),-embayment PRS: Jobos Bay (21-,26'",27"") PRW 

areas (21) coastal lagoon Joyuda Lagoon (25") ST J: Hurricane 
(25") sandy and muddy Hole (28) 
bottoms(27") Mangroves 
(5,12, 28) 

- -- -------r----·-· 
Spawning adults Evidence of spawning PRSPapayo,Guayamlla (7) PRS Jobos 

between February and Bay (23) 
April (7) Males and 
females ready to spawn 
in September (2) 
individuals with enlarged 
gonads on September 
(23) 

- -➔-- --- ----...-----· ------------ ----+-------- -- - ---- ------
-- --·- ---- - - -- -- -----r-· -------·- ----+------- - - - -- - ----- ·-

Source S�c-site _ _ _ _ _ _ Coordinates latitude ____ Potential use_ _f oordinates longitude - --+--------- -·- -�--------- -
La Parguera San 

° ° 5 Crist6bal 17-56.4'N 67-4.5W ground ______________ Nur�ry _ __·-----+------+------+----·-_______-_-_____ _ 
La Parguera Media 

° 5 Luna 17-56.4'N 67°2.8W --
La Parguera Turrumote 

° ° 5--=---,--�----- 11-56.2'N 67-1.2w ,-
° 6 ° Penuetas,Barrio ·-17-59'00"N 6-42'20'W 

Encarnaci6n 20 o-u-n- --- - ------ ---------- ·- -- _- 1r _________ __ Nursery__g.,-_-_-_-�d------➔---------------+------·- - -,----
------ ----+----------+ ------ -- ------·- -- ------ -- --------+-----+-------+-----
---··--- ---!------------+------- --- -- -- - --•-----+--------- - --------

---------+·-----------!------ ----------- - ----- +------,>-------+----------1 ·---·-

1---------1---------j----------t----------- - -- ---- -·· · ------+-·· ---- -·-·---,>-------+------+------1----------+------l 

-
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Summary lable of fish species 

SumIT)_a!Y tab)� 9fQr°t' �napperJ L(!tjan!:!_s_ fl_!!_seus) as�o0at�ons and intE:ractions with environmental � _a <! _ _ _ _ _ _an_a _a-�abi�at va��le����_li�ted with citationsa ____J_ _ _ _ ____ _ 
_ _ . __ . ______ _ __ __ _ _ _ _ _ _ ____ _a_ ____a _ _ _ _ __ _a_ __ _ __ _ _ ____ __ _ T�_hic relationsh_if>_s ___ 

i� !e Stage Seas<>�_ _ ____ Z<>����I'! _____ i ic s_________ ?_pe� _ te _ _  _ Temp _ f � _a ___ _ lS�_ �nl!_yiee!) Oxygen Depth(m) Food ___ _ Predators_ _
Eggs 

·- -- - - ------ -- ______,_____ --------- ______......,________ 
Larvae 

Postlarvae 
- -------- -··• . ------- ----- ------- -------

Early juveniles More abundant Mangroves (5,6,8), PRS:La Parguera Shoreline Crustaceans 
on late summer mangroves and close to Islas mainly amphipods 
(5,6) Guayacan and Cueva(6,8), and copepods (8) 

PRS Guayanilla Bay (8) PRW: 
Mayagi.iez Punta Ostiones (5) 
Guanajibo River (8) 
PRN:Arecibo,Cai'lo Tiburones 
(8) 

- ------ ---------- -- --+-------if--·------------· 

Late juveniles Coastal waters.specially PRS:Guayanilla Bay (7); Feed on 
estuaries(1 );lagoons PRS:Ponce Cayo Berberia Thalassia 
(1, 17);,rivers(1 ), seagrass (10); PRW:Mayaguez Punta beds,amphipods, 
(10,20,21) shallow Ostiones (5); PRS: shrimps.crabs 
mangroves Pei'luelas,Encarnaci6n (20); copepods (3,8) 
(5,7, 10, 17,20,22,27) and PRS: Jobos Bay (22) PRS: gammarids,fish 
reefs1,20 Joyuda lagoon (17) STJ: parts,ostracods, 

Hurricane Hole (27) brachyuran crabs 
(22) 

-------1------+------------1--------· ·-·------ -------------+------1-----11-----+--------+------4 

__
_ _

_

_

_
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Summary table of fish species 

Summary table of Grg,y snapper ( Lutjanus griseus) associations and interactions with environmental and habitat variables are listed with citations (Cont.)
---------------·--- --·--------· ----- -- - - · ··------ - -- ---------- -- - ···----------- -...-----·-----'----'--- ·--'----·------· 

___ __ _ ______e _ __ __ __ __________ _______________ ___ ___ __ _ ___ ____ _ _ __ ________ _ ___________________ Tr�hi���nship� ___ _ 
-��te._��8.- Season __ _ Zonation _ .. ?P�<:ific site_____ __ ___ _ Temp. ____ Salinity1PPt) Oxygen Depth(m) Foo�--------P��dator�_ _ __ _ _ __ _
Adults Mangrove PRS:La Parguera (11) Turrumote (9) Can resist Feeds on Thalassia 

(5,10, 11,24•• ,25**,26**27) and San Crist6bal (9) Jobos Bay tempera-lures beds and sandy 
 reef (1,4,9, 10, 11,21) High relieve (21 );lslote Berberia (4,10) PRW: closer to 37°c bottoms. They 

shoreward.low relieve slope.shelf Mayagiiez Punta Ostiones (5) (24**). Can consume primarily 
edge (11) (A.Palmata Zone) (10) Guayanilla Bay (14••,2r•) PRW tolerate fishes (3) also on 
Embayment areas (21) Coastal Joyuda lagoon (23'•) PRS: Jobos tempera-lure Red Mangrove roots. 
lagoon(23**) seagrass (26**) tide Bay (24•• ,25** ,26*•) ST J: Hurricane ranges from Possible prey 
chanel (26**) Hole (27) Jenkinsia 25oc 10 40oc 

Lamprotaenia (4)(27 •• ) 
• - --- - ·- --- 1----- • - -- -

Spawning adults Male ande
Female with 
mature sex 
organs ready to 
spawn in 
August and 
September (2) 

-- -- ---------- --- -·- -- ---·-------- . -· -- - -- -- --- - ----

Potential 
Source. ___e __§p�cific site ___ Coordinates latitude 

La Parguera 
°9 San Cristobal 17e56.4'N 67°4.S'W

----------- ------ . ------·-- -· ·--------- ----

La Parguera 
 9 Turrumote 17°56.2'N 67°1.2'W 

----·----+--- ---- --------- -- --- - ----------- - -- --------'-------l---�f-----4-------�-----l 
10 Ponce Cayo 17°57'15"N 66°40'12"W 

Ratones
---------------+-----------

Ponce Cayo 17°55'50"N 66°27'20"W 
10 Berberia _ �ursery ground 

---------+�----�f----- -------•------------- -• -------- --

Penuelas, Barrio 17°59'00"N 66°42'20"W 
20 Encarnaci6ne Nursery ground 

Page2 



I 

I 

- -- -------------- -- ---- ---

Summary table of fish species 

Surr:im _c!_ry_t<:1ble_of_���i �n�pper ( Lutjanus griseus) (Cont.) 
Habitat and 
Selection 
-- ------

associations 
- ---

interactions 
---·--- -- • --

G��'!"!� ____ !,,1�r1ality_ _ _ _ _ Prodl!cti�n 
---

_ 

Nursery 
- ---- -- --

ground: 
- - --- ---+----------- ----1---

Mangrove and 
seagrass 
communities 
(17,22) 

_

---------+-------j. --------- · 
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Summary table of fish species 

Summ�ry_ta�le_of _Gra..y snapper ( Lutj_�nus 9riseus) (Cont.) 
Habitat associations and interactions 

- - - - ·--·-------
•r-· 

_ Mortalit}' .. Production���tl<?n _____ . Q�Q.�!l _ 

,__________,__ --- ·- --
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Summary table of fish species 

Summ� _ry_tab)!.f>! ��?.!_d _l?!_lt!l!rfly fish IChaetodon !.l!i.!�L�!.(!Ciatii;>ns and interactio_ns with environmental and habitat variables are liste� _\'iith cit!ltions _e __ J ___ ---· _I_- - -- I - - --- __I - - - -- --

-·-. ----·-- - --- ---· - _ _ Trop�relation�--- Habitat associations and interactions ___ 
Life Sta�___ ____ --�eason ----�Zonation ______ . �pe�ific �_ite Temp Sal[f'!ity{ppt) <?_xygen D.!,e!h_(m) _ Food Predators ____ Selection �r2� Mo(!� Produc��
Eggs Shelf edge (9) PRS:eGuanica optimal Melichthys niger (9) 

Punta Jorobado temperature
(9) for eggs to 

hatch is at 
° 26 c (9);

eggs hatch 
in about 30 
h (9) 

----------1----------1--- --- - ------ - - ·- -----1--- -Larvae Shelf edge (9) PRS:Guanica --- -
Punta Jorobado 
(9) 

__-- - --- ·- ------ --- _____ ____e __ -------- - ·e --- -------1-----------1----- --- •·---Posttarvae · ..._ -- ----
__________,__ ____ -- -------- ----- - -- ·- . . .  . --·· ---··· ---l--- -----------�------ ·- --- -�----- - -------- ---- -Early juveniles 

----·---- ---- ·- - - -··- ______,____J____ ___________ --•-·-•-l--·-- ----- ---- ---
Late juveniles 

----- ·e
) - - ----- ----11------- ---

Adults Reef(1,7,10); PRS:eLa Salinity range Oxygen -- ·e-50feete(7e-----�--- -- �e -f-----
(HR Shoreward, Parguera(1 ); from 300/00 concentration 
LRApron, LRSlope, HR STC:Salt River to 38.4 oloo range
shelf edge,HR,LR Canyon (7) PRS: (11) from1 .4 mg/I 
offshore )(1 )Rubble Jobos Bay ( 10) to 6.2 mg/I 
sandy areas( 1) PRE: Ceiba (11) 
seagrass(1 ) lagoon (11) 
Embayment areas (10)
mangroves ( 11) coastal 
lagoons ( 11 ) 

- -- ----- -- ----- ··- --· - -----· ··- ·- --
Spawning adults Spawning activity in Shelf edge (9) PRSGuanica 

February (9) and ripe Punta Jorobado 
individuals in March (9) PRW (12, 13) 
April, May, June 
suggested breeeding 
season on April (12) 
ripe individuals all year 
around (13) 

-

-

-
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Summary table ot hsh species 

��!!I�!}'_ table _Ef_Banded butter!'}'__��-C!!_,�1�/<_>!!._ 

____ ___________ .. _________ 

Life Sta9.� __ __ _ Se _<!_��!l. _ _ __ _ __ _ __ _ 
Reference Specific site 

striatus_���tions_�nd }n�rac�<!._ns with envirc>nIT1«:�tal�nd habitat 11ar�ables _are li�t��-�� _itati��s (g��d ____ _ ________ __ _ _l__ . J____J ________

____ ____ ___ _ Tropic relationships _l-!!bital!��?.tions and interactions 

Zonation ____ Specific site ____ Temp___ �alinity(ppt) Oxygen ___ Qepth_lmL_ Food Predators Selection Growth Mortality production 
Coordinates latitude Coordinates Potential 

longitude use 
9 PRS:Guanica Punta 17 °53.86'N 66°57.35W Spawning 

Jorobada shelf edge ground (9) 

Poge2 

_ _



Literature banded bullerflyfish Chaetodon striatus 
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3. **Turnigan , R.G. and A.B. Acosta . 1994. An analysis of the fish assemblages on a Coral Patch Reef in Puerto Rico. pp. 242-263 In: Procedings of the 43

rd 
Annual Gulf and Caribbean 

Fisheries Institute. 1990, Miami, USA. (Ed. By MH Charleston, South Carolina. !Source Dr. Rich Appeldoorn) 
4. **Hixon M, and J. Beets. 1993. Predation, prey refuges, and the structure of coral reef fishes assemblages. Ecological Monographs. 63 (1) pp. 77-101 !Source Dr. Rich Appeldoorn) 
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Section 4 

Appendix C 
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0 = Not present Habitat 
1----

1 = Present Seasonality (not applied to juvenile stages) Zonation Structure Depth (m) 
1---- 2 = Present Day Only 

E u3 = Present Night Only 0 �4 = Present Day & Night 
« Cl) " I5 = Seasonally Abundant Cl) « '0 i Cl) ... DI Ill 'i: "0 

.5 '0 Ill ... > C"'I9 = No Data -e cu 
UJ " 0 Cl0

f! ::c � ... 
'ii s.. 3': � C"'I 

'0 C :t:: DI ... CII DI Cl) 
Ill '0 It) 

C .0 ... cu ... >, 8. 
C DI 0. - > C 0 Cl) C Cl) .. .::: C C '0 � co

'iij Cl) cu cu 0. cu ::, :i ::, Cl) " � .c i ... 0 z .s::. cu t !P cu ::, It> It) .... 0 .c ..!!! I co Species Life Stage .., LL :E <( :E .., .., <( (/) 0 z C (/) ..J u � a: (/) en 0. (/) ! l5 a:: :E <( (/) :E 0 It> O> ... 

Coney Eggs 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

Epinephelus Larvae 4 4 4 4 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

fu/vus Early Juv. 9 9 9 9 9 9 9 9 9 9 9 9 0 9 9 9 1 0 0 0 9 1 1 9 0 1 9 0 0 9 1 9 

Late Juv. 9 9 9 9 9 9 9 9 9 9 9 9 0 9 9 9 1 0 0 0 9 1 1 9 0 9 9 0 0 1 1 9 

Adults 4 4 4 4 4 4 4 4 4 4 4 4 0 9 0 1 1 1 0 0 0 1 1 9 0 9 9 0 0 1 1 1 

Spawners 4 4 0 0 0 0 0 0 0 0 0 0 0 9 9 9 9 4 0 0 0 4 4 9 0 9 9 0 0 9 4 4 

Red Hind Eggs 4 4 4 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

Epinephe/us Larvae 4 4 4 4 9 0 0 0 0 0 0 4 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

guttatus Early Juv. 9 9 9 9 9 9 9 9 9 9 9 9 0 9 0 9 1 1 0 0 9 1 1 9 0 1 9 0 0 9 1 1 

Late Juv. 9 9 9 9 9 9 9 9 9 9 9 9 0 9 0 9 1 1 0 0 9 1 1 9 0 9 9 0 0 9 1 1 

Adults 4 4 4 4 4 4 4 4 4 4 4 4 0 1 0 1 1 1 0 0 9 1 1 9 0 9 9 0 9 1 t 1 

Spawners 4 4 4 4 4 4 4 4 4 4 4 4 0 9 9 9 9 4 0 0 0 4 4 9 0 9 9 0 0 9 4 4 

Nassau Grouper Eggs 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 9 9 9 9 9 9 9 9 9 9 9 9 

Epinephelus Larvae 4 4 4 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 9 9 9 9 9 9 9 9 9 9 9 9 

striatus Early Juv. 9 9 9 9 9 9 9 9 9 9 9 9 0 9 0 9 1 9 0 0 1 1 1 1 9 9 1 0 9 1 9 9 

Late Juv. 9 9 9 9 9 9 9 9 9 9 9 9 0 9 0 9 1 9 0 0 1 1 1 1 1 9 9 0 1 1 9 9 

Adults 4 4 4 4 4 4 4 4 4 4 4 4 9 9 9 1 1 1 0 0 9 1 1 9 0 9 9 0 9 1 1 1 

Spawners 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 9 9 4 9 0 0 4 4 9 0 9 9 0 9 9 4 4 

*=relative to emergent structure 



-O = Not present Habitat 
1 = Present Seasonality (not applied to juvenile stages) Zonation Structure Depth (m) -
2 = Present Day Only 

E3 = Present Night Only u
0 

4 = Present Day & Night �
« GI ! 5 = Seasonally Abundant GI « 'tJ -� GI 
.. 

Cl iC UI 
'tJ UI 'E > C")9 = No Data -� 'E w " 

f! � e 110
1,.. ; :8 J: C")!! 'tJ C !:: Cl II) Cl GI 

I'll 'tJ II) 0,, 110 C J:I .. .. >, 8. Cl - > C 
C 0. 0 GI C GI ; C C 'tJ C") 

I'll 0. I'll ::::, u 0 � .&:. i .. 'i .&:. 0 an 
CII .!! m s; I'll Cl I'll ::::, II) .... 

CII ::::, :i I 110Species Life Stage LA- � <( � .., .., <( "' 0 z C "' ...J 0 i ii: "' U) 0.. "' J 0 l � <( "' � 0 an CJ) .... 

Mutton Snapper Eggs 0 0 4 4 4 4 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

Lutjanus Larvae 0 0 4 4 4 4 4 9 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

analis Early Juv. 9 9 9 9 9 9 9 9 9 9 9 9 1 1 9 9 9 0 0 0 1 9 9 1 9 9 9 9 1 1 9 9 

Late Juv. 9 9 9 9 9 9 9 9 9 9 9 9 1 1 9 1 1 0 0 0 1 1 1 0 1 1 1 9 1 1 9 9 

Adutts 4 4 4 4 4 4 4 4 4 4 4 4 0 1 0 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1 

Spawners 0 0 5 5 5 5 0 0 0 0 0 0 0 9 0 9 1 1 9 0 0 1 1 9 0 9 9 9 0 9 1 9 

Schoolmaster Eggs 4 4 4 4 4 4 9 4 4 4 4 4 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

Lutjanus Larvae 4 4 4 4 4 4 4 4 4 4 4 4 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

apodus Early Juv. 9 9 9 9 9 9 9 9 9 9 9 9 1 1 9 1 1 0 0 0 1 9 1 1 1 1 1 0 1 1 9 9 

Late Juv. 9 9 9 9 9 9 9 9 9 9 9 9 1 1 9 1 1 0 0 0 1 1 1 1 1 1 1 9 1 1 1 9 

Adults 4 4 4 4 4 4 4 4 4 4 4 4 9 1 0 1 9 1 1 0 0 1 1 1 1 1 1 9 1 1 1 1 

Spawners 4 4 4 4 4 4 4 4 4 4 4 4 9 1 1 1 1 1 9 0 9 1 1 1 9 9 9 0 9 9 1 1 

Gray Snapper Eggs 0 0 4 4 4 4 5 5 5 4 9 9 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

Lutjanus Larvae 9 9 4 4 4 4 5 5 5 4 4 9 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

griseus Early Juv. 9 9 4 4 4 4 5 5 5 5 4 9 1 1 9 9 1 0 0 0 1 9 9 1 1 1 9 9 1 9 0 0 

Late Juv. 4 4 4 4 4 4 4 4 4 4 4 4 1 1 9 1 1 0 0 0 1 1 1 1 1 1 1 9 1 1 9 9 

Adutts 4 4 4 4 4 4 4 4 4 4 4 4 1 1 9 1 1 1 1 0 1 1 1 1 1 1 1 9 1 1 1 1 

Spawners 0 0 4 4 4 4 5 5 5 4 0 0 0 9 1 1 9 0 0 1 1 9 0 9 9 0 0 9 1 1 

*=relative to emergent structure 



0 ., Not present Habitat 
,.._ 

1 = Present Seasonality (not applied to juvenile stages) Zonation Structure Depth (m) 
,.._ 

2 "' Present Day Only .,E 3 = Present Night Only u0 
4 = Present Day & Night �

« GI ! 5 = Seasonally Abundant GI « ,!:,! 
Cl GI 'E Ill i

C "Cl Ill � > (")9 = No Data .!: 'E w .. CIC)� e al s.. ; I'!! :c GI (") .... :a "Cl C lt: Cl .. 1/) Cl 
l'O "Cl I

II) a:i 
C ..D ... Ill 8. 

C DI Q. - > C C GI ;.:: C C "Cl 0,, (")
I!! :i ..2 I 1 GI l'O l'O l'O ::, :i ::, GI 0 &l .J:. i .J:. ..!!! l'O DI ::, II) .... 2: vj I a:iSpecies Life Stage -, LL � � � -, -, <( en 8 z C en ..J 0 � Q. en en Q. en J l5 a:: � c( � � 0 .,; a, .... 

SIik Snapper Eggs 4 4 4 5 5 5 4 4 4 5 5 5 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

Lutjanus Larvae 5 4 4 5 5 5 5 4 4 5 5 5 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

vivanus Early Juv. 9 9 9 9 9 9 9 9 9 9 9 9 0 0 0 9 9 9 9 0 0 9 9 0 0 9 9 9 0 0 9 1 

Late Juv. 9 9 9 9 9 9 9 9 9 9 9 9 0 0 0 0 0 1 1 0 0 1 1 9 0 9 1 9 0 0 9 1 

Adults 4 4 4 4 4 4 4 4 4 4 4 4 0 0 0 0 0 1 1 0 0 0 1 9 0 0 1 1 0 0 9 1 

Spawners 4 4 4 5 5 5 4 4 4 5 5 5 0 n 0 0 0 9 1 0 0 9 9 9 0 9 9 9 0 0 9 1 

Yellowtail Snapper Eggs 0 4 4 5 5 5 5 4 4 4 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 
Ocyurus Larvae 0 4 4 5 5 5 5 5 4 4 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

chrysurus Early Juv. 9 9 9 9 9 9 9 9 9 9 9 9 4 4 9 4 4 0 0 0 4 4 4 4 9 4 9 9 4 4 4 9 

Late Juv. 9 9 9 9 9 9 9 9 9 9 9 9 9 4 9 4 4 9 9 0 4 4 4 1 1 1 4 9 4 4 1 9 

Adults 4 4 4 4 4 4 4 4 4 4 4 1 9 4 9 4 4 4 9 0 4 4 1 1 9 9 9 9 1 4 4 4 
Spawners 0 1 1 5 5 5 5 1 1 1 0 0 0 0 0 9 9 1 9 0 0 1 1 9 0 9 9 0 0 9 1 1 

White Grunt Eggs 5 5 5 5 5 4 4 4 4 4 4 4 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 
Haemulon Larvae 5 5 5 5 5 5 4 4 4 5 5 4 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

p/umieri Early Juv. 9 9 9 9 9 9 9 9 9 9 9 9 4 4 9 4 4 0 0 0 4 4 4 4 0 4 4 9 1 1 1 0 
Late Juv. 1 1 1 5 5 5 1 1 1 1 1 1 1 1 9 1 1 0 0 0 4 2 1 1 2 1 1 9 1 1 1 9 

Adults 4 4 4 4 4 4 4 4 4 4 4 1 9 1 9 1 1 1 1 0 3 1 1 1 9 1 1 1 1 1 1 1 

Spawners 5 5 5 5 5 4 4 4 4 4 4 4 0 9 9 9 1 1 9 0 0 1 1 9 0 9 9 0 9 9 1 1 

•=relative to emergent structure 
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1 

>----0 = Not present Habitat 
1 = Present Seasonality (not applied to juvenile stages} Zonation Structure Depth (m) 

>----
2 = Present Day Only 

II E 3 = Present Night Only u0 

4 = Present Day & Night � 
« GI u I 5 = Seasonally Abundant GI « "E Cl) ·c Ill i
ffl ,, Ill "E > I") 9 = No Data .!: "E UJ .s ffl fll 

ffl 3: ... e� :c � 
GI I") ...

,, C lt: ... 8. Cl) ... Ill DI ,, I

... >- Cl) - > C II) 
C .0 C - a. 0 C GI ,, 110 ffl II ;;:: C ffl 

C � I")

GI ffl a. ffl :, u 0 id � � "iii 
ffl :, :, GI m � 0 ..!!! � ... 

GI � ffl ffl :, II) llj I 110Species Life Stage .., LL :E < :E .., .., < 1/) 0 z C 1/) ..J (.) 3: a: 1/) ui ll. 1/) J l5 J :E < 1/) :E 0 .,; O> ... 

Banded butterflyflsh Eggs 4 5 4 5 4 4 4 4 4 4 4 4 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

Chaetodon Larvae 4 5 5 5 5 5 4 4 4 4 4 4 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

striatus Early Juv. 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 1 9 9 0 9 1 1 9 9 9 9 9 9 9 9 9 

Late Juv. 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 1 1 9 9 0 9 1 1 9 9 9 9 9 9 1 1 9 

Adults 4 4 4 4 4 4 4 4 4 4 4 4 0 1 9 1 1 1 1 0 1 1 1 9 1 9 1 9 1 1 1 9 

Spawners 4 5 4 5 4 4 4 4 4 4 4 4 0 0 0 0 0 1 0 0 0 1 1 9 0 0 0 0 0 0 1 1 

Queen trlggerflsh Eggs 9 9 4 4 4 4 4 4 4 4 9 9 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

Balistes Larvae 4 4 4 4 4 4 4 4 4 4 4 4 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

vetula Early Juv. 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 0 0 9 9 9 0 1 9 0 1 9 9 9 

Late Juv. 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 0 0 9 9 9 0 1 0 1 9 9 9 

Adults 4 4 4 4 4 4 4 4 4 4 4 4 0 9 9 9 1 1 9 0 0 1 1 9 0 0 9 0 0 9 1 9 

Si>awners 9 9 9 4 4 4 4 4 4 9 9 9 0 9 9 9 1 1 9 0 0 1 1 9 0 0 9 0 0 9 1 9 

Squlrrelflsh Eggs 5 5 5 4 4 4 4 4 4 5 1 1 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

Holocentrus Larvae 5 5 5 5 5 4 4 4 4 5 5 5 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

ascension is EarlyJuv. 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 0 0 9 9 9 0 9 9 0 9 9 9 9 

Late Juv. 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 1 9 9 0 0 9 9 9 0 9 9 0 9 9 9 9 

Adults 4 4 4 4 4 4 4 4 4 4 4 4 9 9 9 9 1 9 9 0 0 1 1 9 0 9 9 0 1 1 1 1 

Si>awners 5 5 5 4 4 4 4 4 4 5 4 4 9 9 9 9 9 9 9 0 0 1 1 9 0 9 9 0 9 9 9 9 

•=relative to emergent structure 



0 = Not present Habitat 
1 = Present Seasonality (not applied to juvenile stages) Zonation Structure Depth (m) -
2 = Present Day Only 

E3 = Present Night Only u0 

4 = Present Day & Night �
« GI I 5 = Seasonally Abundant GI « .!:! 'E Cl Ill �

"D C Ill 'E > "D I")9 = No Data ·= ... ca 0 w I r:! � ::c � ... CIC)
s.. I") .... f DI GI It) I
Ill C le 8. Cl ... "D 

C .0 ... C cu 
... >, "D C Cl 0. - > C 0 C GI cu C � GO I")

I!! ]i .2 1 It)
GI cu cu 0. cu ::I :i ::I GI u 0 i J::. i J::. .! GI cu Cl cu ::I It) .... 

I GOSpecies Life Stage .., LI. :::E <( :::il: .., .., <( Cl) 0 z 0 Cl) ..J (J � ll. Cl) Cl) Q. Cl) ! 5 ! :::E � Cl) :::il: 0 It) 0) .... 
Sand Tlleflsh Eggs 1 1 1 9 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

Ma/acanthus Larvae 1 1 1 1 9 0 0 0 0 0 0 1 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

p/umieri Early Juv. 9 9 9 9 9 9 9 9 9 9 9 9 0 0 0 0 4 9 9 0 0 9 9 0 0 9 4 0 0 9 4 9 

Late Juv. 9 9 9 9 9 9 9 9 9 9 9 9 0 0 0 0 4 9 9 0 0 9 9 0 0 9 4 0 0 9 4 9 

Adults 4 4 4 4 4 4 4 4 4 4 4 4 0 0 0 0 4 4 9 0 0 9 9 0 0 9 4 0 0 9 4 9 

Spawners 1 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 4 4 9 0 0 9 9 0 0 9 4 0 0 9 4 9 

Spiny Lobster Eggs 1 1 1 5 5 5 1 1 1 1 1 1 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

Panulirus Larvae 1 1 1 1 5 1 1 5 1 1 1 1 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 9 9 9 9 

argus Early Juv. 9 9 9 9 9 9 9 9 9 9 9 9 1 1, 9 9 1 9 9 0 1 9 9 1 1 1 9 9 1 1 9 9 

Late Juv. 9 9 9 9 9 9 9 9 9 9 9 9 9 1 9 9 1 9 9 0 1 1 1 1 1 1 9 9 1 1 9 9 

Adults 4 4 4 4 4 4 4 4 4 4 4 1 9 1 9 1 9 1 1 0 1 1 1 1 9 9 9 0 1 1 1 1 

Spawners 1 1 1 5 5 5 1 1 1 1 1 1 9 9 9 9 9 1 9 0 9 1 9 9 9 9 9 0 9 9 1 1 

Queen Conch Eggs 0 0 0 4 4 5 5 5 4 4 0 0 0 4 4 0 4 0 0 0 4 0 0 9 0 0 4 0 4 4 4 4 

Strombus Larvae 0 0 0 4 4 9 5 5 5 4 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 1 1 1 1 

gigas Early Juv. 9 9 9 9 9 9 9 9 9 9 9 9 0 4 4 9 4 9 0 0 4 0 0 9 0 0 4 0 4 4 4 9 

late Juv. 9 9 9 9 9 9 9 9 9 9 9 9 0 4 4 9 4 9 0 0 4 4 4 9 0 0 4 0 4 4 4 4 

Adults 4 4 4 4 4 4 4 4 4 4 4 4 0 4 4 9 4 4 0 0 4 4 4 9 0 0 4 0 4 4 4 4 

Spawners 0 0 0 4 4 5 5 5 4 4 0 0 0 4 4 9 4 9 0 0 4 0 0 9 0 0 4 0 4 4 4 4 

•=relative to emergent structure 
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Summarv table of fish species 

Summary table �f Spiny lobster_!':'���/irus arg1!�2 assoc�ations andainteractions with environmental and habitat variables are listed with citationsa_a _
_ _ _a _ Trophic relations_hips _ _ _ _a _ _ 

pte Stag� Season_ __ ___ _ Zonation _ _ SP.�cific site . _ _ _ Temp Saliniy(ppl) Oxy�en Deplh(m) Food _ 
Eggs 
Larvae Pelagic 4-9 Km offshore 

environment from Parguera (25) 
6-12 months 
(20,21,22) 
Surface (0-20m) 
in August. 
Transported 
offshore to 
undergo 
development (25) 

- -- --- f'hytlosoma �y g5) • • • - r· Postlarvae Year around Shallow coastal Rs.. La r·arguera. Die
recruitment with great waters (19) San Crist6bal <10'C
influx in late summer Acanthophora Enrique, Caballo >35'C 
early fall and smaller clumps and Blanco, Isla Cueva 
peak in spring (16) Thalassia beds Ires pelotas 

(16) Nomadic (22) Burkholder Bay (16) 

---·-------

Early juven�es Algal plains with Fl (23,24) 
red algae Laurecia 
spp.(23,24) 

- --- -------- seag _Late juveniles rass beds __ - PRS Jobes Bay Mollusks, 
(1,3,4,) Porites (1,2) crustaceans, algae 
Reefs(1) echinoderms, 
mangrove prop coelenterates,
roots (2,3,4) coral annelides, and 
outcroppings, sponges (3,4)
ledges, caves and 
crevices ( 3, 4) 

Prec;l_�tors_

J___ 
_ _Habitat_a asSCl£i��ons �nd i[!t�r�Cti!)'!_S__ �. __ ._ _ _a_ 
.. Selec_!iCJn____ _ _ _.G!ll�h _ Mllrt� .£'�o�� 

-·- ·- - - ·------ - ----1-·-··- - ··---- -- --

-

- -----1-----

_

- · - · - ·
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Summary table of fish species 

Summary table of Spiny lobster (Panulirus argus) (Cont) 
- ·  --· - --- -

Adults Coral out- Jamaica (5). From Mollusks, Grou�rs, large k=0.16-0.432 
croppings, ledges, Maintain home shallow crustaceans, algae snappers, sharks, ,L..,=152-190 
caves and ranges. waters into echinoderms, skates, (5,6,7,8,9) 
crevices (3,4) depths coelenterates, octopuses (10) 
Inshore - offshore greater annelides, and dolphins, and 
migrallon (22). than 100m sponges (3,4) loggerhead, 

(3,4) Feeding takes place turtles ( 10,5) 
in seagrass beds 
(26) 

----
-·•--- ·--•-----··- - ·- -

Spawning adults Once a year in FL Shelf edge Gravid females 
and Bahamas (17,18) commonly found at 
(between March and greater depths (17) 
July)(12, 13) all year prefer to spawn on shelf 
around edge environment to 
(3,5, 10, 14, 15); In the take advantages of 
Caribbean with parallel oceanic 
seasonal peak from currents for larval 
April to June in PR dispersal. (18) 
(15) 

Natural
mortality
M
ranges
0.14-
.0 56 
(5, 11) 

Page 2 
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SUMMARY 

Egga 

Larvae 

Sur,un� �a� of �ueen-�h (S1rtm"}_11s 1i�as) a

Season 

Maximum number egg 
maaaes occur during 
hig'-1 temperatures 

---· ---

Larvae (veligers) emerge 
afler5days 

��_t_ion� i!l'M!�t!'�ions_wit� envir

Zonation --

Sandy areas 

Pelagic; retained where they are 
spawned; transpolted 43 km/day 

onmental and habitat variables are li

Specific site 

Mostly enclosure experiments; site 
collections (e.g., La Parguera) 

18-40 days in water column 

sted with citations 

Temp. Salinity(ppt) Oxygen 
__ Trophic;: !ela!�11�i� 

Deplh(m) Food 

Benthic 

Small phytoplankton 

---

Predator, 

Plankton feeding 
organisms 

- • Early Juveniles --

Late juveniles 

Adults 

--- . 

Spawning adults 

--- --

AH year 

May-Nov. (PR); Feb-Nov 
(USVI); May-Sep. (peak) 

- ----- -- ------

Benthic, buried in a.Id 

Benthic 

Sandy bottom•; migration-shallow-· --
waler to deep water back to ahallow 
wal8f9 lo spawn; Seagrall88; gravel; 
coral rubble; Sandy algal beds; 
smooth-hard coral or beach rock 
bottoma. 

Migration lo shallower areas 

Buried in sand during the day; 
mass emergence and migration lo 
sea grass beds (El Negro off West 
Coast); nursery grounds no longer 
available La Parguera 

Egg masses produced in clean 
coral sand with low organic 
content; seagrasses 

Highest egg mass 
production during limes oft
highest temperatures 
(August), longest 
photopenod 

Plankton Poat metamorphic preyed 
on by polychaetea and 
crab& 

F88<fnio.t activelY al 
night on filamentous 
and unicellular algae. 

Limited to waters Epiphytic algae on- Man,-�ropoda: -
where light Thallllia teatudinum, crustaceana, eagle ray, 
penetrates and ia (algae: Cladophora; fiah, Caretta caretta, 
sufficient for plant Hyix-a; aharka predators of young 
growth (250 fl.) Polyaiphonia) conch. 

Citations FMP(1995) 



SUMMARY 

Su_m_mary t..ible of Queen c�h (�t�Of!!_��__i�� (��i 
Habitat aAOCiations and interactions___ _______ _ __ _ __ _ 
Selection Growth Mortal�y Production

Clear sand 

Water column up/down Unknown rates suspected to 
be high 

---·---- ----- --- ---f------- --·------- --

Man emergence from 
sand and migration to &ea 
grasabeda 

Deterministic, shell length 
then ■hell thicknesa 
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Summaiv table of Brlareum asbestlnum IKe hlslorv for Puerto Rico and the U.S.V.I. 

HabNal associations and lnterectlons Ufe htstorv nuemete1s Stressors 

Trophic relellonshlos 

Ltte slaae Zonallon Deolh 1ml Location SeNnltv Torno. •c Qvvnen lrradlance Food Predators Growth Reoroductlon lvnA Soawnlna season Comoelltors Sediment load Nutrients Otseases PoHulants Wave lmoacl 
Eggs 

CNatlons 

Larvae 1-20m(1) PRS: La larvae found In 
Parguera:Laurel,La June and Jut,, (1) 
Gala, Sen 
Crlslobel,La India 
(1) 

CNallons 

Juvenile 

CNatlons 

Adufts 110 20m(1) PRS: La upper thermal HBS(1) June to July during 

Parguera:Laurel,La ° Full Moons(1) llmNs 38.2 C (2) 
Gata, Sen 
Crlslobal,La India 

(1); FL (2) 

CNatlons 

Leaend: B-brooder S•s-r A•asexual H•hermaohrodllc 0-dloeclous 

Location: PR• Puerto Rico· N•North S-Soulh E•East W•Wesl· V•Vleaues C•Culebra M•Mona Island· STH•Salnt Thomas· STC•Salnt Croix· ST J•Salnt John. 
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2. Smant-Froelich, A. 1972. The zonation and ecology of the Jobos Bay coral reefs In: Aguirre Power Environmental Studies Annual Report CEER (source:CEER) 



Summary table of Goraonia venlalina ife hia•=for Puerto Rico and the U.S.V.I. 

Habitat associations and interactions Ljfe historv arametera Streaaora 

Trophic relationships 

Lile ataae Zonation DeDlh (m) Location Salinity Temp. •c Oxygen lrradiance Food Predators Growth Reproduction type Spawning 1eaaon Comoetttors Sediment load Nutrients Di■eaae1 
l!gga 

Citation• 

Larvae 

Citation• 

Juvenile Water motion, 7m(2) PRS: La higher recrurtment competition; 
aubatrate relief Parguera rates due to mau not a major 
important in Media Luna(2) mortality of factor limitaling 
recruitment(4) Diadema recruitment (2) 

antillarum(2) 

Citation• 

Adulta 7mto La Parguera optimal aalinily range ( 251.5- optimal temperature 1.512-2.34 low 
10m(1,3,5) San Criatobal 351 o/oo) lower and upper range (1Sl-31°C) cm/yr(1) competition for 

(1,3) Media tolerance limits upper and lower apace among 
Luna(1,3) l'L (28.5,44.S'C) (1) tolerance limits gorgoniana (3) 
(5) (15.25,32°C) (1) 

Citation• 

Lanand: !=brooder S:aanawner AsaHxual H=hermaahroditic D•dioecioua 

Location: PR= Puerto Rico· N=North S•South l!=l!aat W=Weat· V=VieQun C=Culebra M=Mona laland· STH=Saint Thomas· STC=Saint Croix· ST J=Saint John. 

----- ------ - ----- -- - ----- -- - --- -- - -------- -·--------- ·--- ·----- ----- ---- ----
��•rencea__!_�ti�"---- latttude lonattude ------ -- ---- --- -- -- --- - --·-

La Parguera San 
Criatobel 

--- - ----- - -----· ------

° 
!,L__ 17a55.TN 117'4.◄W - --- -· - -

La Parguera Media 
Luna 

- --- ----- .. -i------------- -- -------

1 2 3  17'55.2'N 57'3.2'W 
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Summarv table of Pseudooteroaorgia acerosa l�e histor for Puerto Rico and the U.S.V.I. 

Habitat associations and interactions Life historv oarameters Stressors 

Trophic relationshios 

Life stage Zonatlon Deoth (ml Location Salinilv Temo. •c Oxvaen lrradiance Food Predators Growth Reoroduction tvnA Soawnina season Comoernors Sediment load Nutrients Diseases Pollutants Wava lmoact 
Eggs 

Citations 

Larvae 

Citations 
Juvenile 7m(2) PRS: La Parguera higher recruitment compernion; not a 

Media Luna(2) rates due to mass major factor 
mortality of Iimitating 
Diadama recruitment(2) 
antillarum(2) 

Citations 

Adults 7-10m(1) La Parguara San Upper 2 12-4 03 low competition for 
Cristobal Media thermal cm/yr(1) space among 
Luna(1); FL(4) limit gorgonians(3) 

37'C(4) 

Citations 

Leaend: B•broader S•saewner A•asexual H•hermaohrodltic 0-dioecious 

Location: PR• Puerto Rico· NsNorth S•South E•East W•West· V•Viequas C-Culebra M•Mona Island· STH=Soint Thomas· STC=Saint Croix• STJ=Saint John. 

-- -- -- -- - ------- - ----·- -- -------- - --- ---- ·----- -- --
references location latitude lnnnltuda 

- - - .. - - - - - -- ·- ·- ------·- ---
La 
Parguera 
San 

1 Cristobal _____ 11°ss.7'N 67'4.4W ·a -- - ---- -·-· - ·------ ------
i..a 
Parguera 
Media 

1 2 Luna 17°56.2'N e1•3_2w 
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Summarv table of Pseudopteroaoraia americana life historv for Puerto Rico and the U.S.V.I. 

Habbt associations and Interactions Life history ,arameters 

Troohic relationshios 

Life stage Zonation Depth/ml Location Salinltv Temo. 'C Ovvnen lrradiance Food Predators Growth Reoroduction tvna Soawnina season Comcetltors 
Eggs 

Citations 

Larvae 

Citations 
Juvenile 7m(2) PRS: La higher recruitment 

Parguera Media rates due to mass 
Luna(2) mortality of Diadema 

antillarum(2) 

Citations 

Adults 7-10m(1,4) PRS:La optimal salinity range ( 30-42.5 0/00) optimal temperature range (19.5- 3.44-4.48 low competition for 
Parguera: San lower and upper tolerance limb (28,43°C) 29,5°C) upper and lower tolerance cm/yr(1) space among 
Cristobal, Media (4) limits (15.5,31 °C) (4) gorgonlans (2) 
Luna(1) FL (4) 

Citations 

Leoend: B•brooder S•soawner A=asexual Hzhermaohrodkic O,,dioacious 

Location: PRs Puerto Rico· N=North S•So�h EzEast WzWest· V=Vieaues C=Cuiebra M=Mona Island· STH=Saint Thomas· STC=Saint Croix· ST J=Saint John. 
------- ---------· --�·--- --- --- -· -· -- -- - ·- - --- -- -- - ---•------ --- ------ ·-

,a�-ion·- latkude lonaltude - -- ·----• - ---- - ... - - ·-----�--- -- -------- --- - - -- ---- --- t---- -----La 
Parguera 
San 

--- ...! �ristobal 17°55.7'N 67°4.4'W - ----- - --· -·- -------- -- -- -- - - ----- - ------· -
La 
Parguera 
Media Luna 

1 2 17°56.2'N 67°3.2'W 

-
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Summarv table of Pseudooteroaoraia naida hfe hIstorv for Puerto RtCO and the U S V I 

Habitat as&0eiatIons and interactions Life history :>arameters Stressors 

Trooh1c relat1onsh1os 

Life staae Zonatmn Deolh 1ml Location Salinity Temo. °C Oxvaen lrradIance Food Predators Growth Reoroduct1 Soawnino s Comoetitor Sediment le Nutuents Diseases Pollutants Waveimoa 
Eggs 

Citations 

Larvae 

Citations 

Juvenile 

Crtat1ons 

Adults 10m(1) FL (1) optimal salinity range { 
30 5-39 5 o/oo) lower and 
upper tolerance limits 

(28 5,43 5'C) (1) 

optimal temperature range 

(19-31 5"C) upper and lower 

tolerance limits (13,32"C) (1) 

Citations 

LAnend B=brooder S=snawner A=asexual H=herma0hrod1tic Q::;d1oecious 

Location PR::: Puerto Rico N:::North $;South E=East W=West V=Vi&0ues C==Culebra M=Mona Island STH=Samt Thomas STC=Samt Cron( ST J=Samt John 
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Summarv table of Eunicea succinea life history for Puerto Rico and the U.S.V.1. 

Habitat associations and interactions Life historv parameters Stressors 

TroDhic relationships 
Life stage Zonation Depth (m) Location Salinity Temp. •c Oxygen lrradiance Food Predators Growth Reproduction type Spawning season Competitors Sediment load Nutrients Diseases Pollutants Wave impact 

Eggs 

Citations 

Larvae 

Citations 
Juvenile 

 

Citations 

Adutts 7m(2); PRS:La 1.36 low 
10m(1) Parguera: San cm/yr(1) competition for 

Cristobal( 1); space among 
Media Luna(2) gorgoniana(2) 

Citations 

Leaend: B=brooder S=spawner A=aaexual H=hermaDhroditic D=dioeclous 

Location: PR- Puerto Rico· N=North S=South E=East W=West· V=Vi,.,.,_ C=Culebra M=Mona Island· STH=Saint Thomas· STC=Saint Croix· ST J=Saint John. 
--·---- ·--•- -- - .. - ·-· ·--- - -·- ·- . ---·---- - ·- ------- ------- -- - ---· 

References location latttude lonaitude 
---- -· - - -- �- -- ---- - - - - - -�---·----· ------- - - ---·----

La 
Parguera 
San 

------
1 Cristobal 17°55.7'N 67°4.4W ·-- -- ---- -- ·--·· -· -- ·------ --- -- ------· ·-- - ·-- ----

La 
Parguera 
Media Luna 

° ° 2 17 56.2'N 67 3.2W 

- -
- -

- --

I 
; 

I 
I 

. 

I 

1
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Summarv table of Eunicea laxisoica IWa history for Puerto Rico and Iha U.S.V.I. 
Habitat associations and interactions Life historv parameters Stressors 

Troohic ralationshios 

Life slaae Zonation Depth (m) Location Salinitv Tame. •c Oxvaan lrradianca Food Predators Growth Reproduction lvoe Spawning season Com pelilors Sediment loed Nutrients Diseases Pollutants Wave imoacl 
Eggs 

CHations 

Larvae 

Citations 
Juvenile 7m(2) PRS: La P1rguara higher compatHion; not• 

Media Lun1(2) recruHment major factor 
rates due to !imitating
mass mortality racruttment(2) 
of Diadema 
antillarum(2) 

CHations 

Adults 10m(1) La Parguara San 2.21 low competHion 
Cristobal( 1 )PRS: Le cm/yr(1) for space among 

Pargue,a Media gorgonians(3) 
Luna(3) 

Citations 

Laaend: B•brooder S•soawne, A• ... xual H-hermaPhrodHic 0-dioaclous 

Location: PR= Puerto Rico· N•Norlh S•South E•EHt W•West· V•Vieaues C•Culebra M•Mona Island· STH=Saint Thomas· STC=Saint Croix· ST J=Sainl John. 
·- - -- -- -- -·-- - - -- -· -··---r- - -- -·-----·--·n - -· --·--- ·- - -· --- --- --·-

study-- location latHuda lonaHude ----- - - - --- - ----- · - - ----· ----- --··-f--· ---La -
Parguera ·n-
San 

___ 1Sristobal 17°55.7'N 67'4.4W ·- ------I---·---- ------ - - -· - ---�-- -- ·- - ------- - -- --r- -La 
Parguera
Madia 

23 Luna 17'56.2'N 67'3.2'W 

-
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Summarv table of Eunicea tourneforti IHe historv for Puerto Rico and the U.SV.I. 

Hablat associations and interactions life history parameters Stressors 

Trophic relationships 
life stage Zonation Depth (m) Location Salintty Temp. ·c Oxygen lrradiance Food Predators Growth Reproduction Spawning Compatfors Sediment 

h,M lrMMn l lnoA 
Eggs 

Nutrients Diseases Pollutants Wave
'---� 

Citations 

Larvae 

Citations 

Juvenile 7m(2) PRS: La higher recruitment compatlion; net a 
Parguera rates due to mass major factor 
Madia mortality of limlating 
Luna(2) Diadema recruitment(2) 

antillarum(2) 

Citations 

Aduls 7-10m(1) La upper thermal 2.06 
Parguera liml:35 ° C(3) cm/yr(1) 
San 
Cristobal 
(1); FL(3) 

Chtions 

Laaand: Babrooder, S•spawner A•asexual, H•hermaphrodlic, 0-dioacious 

Location: PR• Puerto Rico; N•North, S=South, E•East, W=West; V=Viaques, C=Culebra, M=Mona Island; STH=Saint Thomas; STC=Saint Croix; STJ=Saint John. 

-- -- -- - ---- ------- - --·- - -- -- ---- -- - -- ------ -----

Reference location latitude longit�d�_ 
--- -------- - ------- -- ---------- - - -- - -- ------ ------ - --------- --

Parguera 
San 

1 Cristobal
----- ------ 17 ° 55.l'N 67 ° 4.4'W ----- -- -f------- -- ------- ------- - - - -·--·-- -·--r-- - ---

La 
Parguera 
Media Luna 

1 17 ° 56.2'N 67°3.2'W 

-- -- ----- ----
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Summarv table of Eun1cea catvuculata ltfe h1sto,., for Puerto Rtco and the U S V I 

Habitat as�•ations and interactions Lile h1storv arameters Stressors 

T1ooh1c relat1onsh10s 

Life staoe Zonatlon Deoth 1ml Location Salinitv Temo °C Oxvaen lrrad1ance Food Predators Growth Reoroduct1< Soawnma s ComoetItor Sediment le Nutrients Diseases Pollutants Wavetmoa
Eggs 

C1tat1on1 

Larvae 

Citations 

Juvenile 

c,tations 

Adults 10(1) FL (1) optimal salinity range ( 31-42 5 oloo) optimal temperature 
k>wer and upper t<>Jerance limits ,ange (19-31�C) 
(26 5,43 °C) (1) upper and lower 

tolerance hm1ts 

(17 5,34'C) (1) 

C1tat1ons 

Leaend: B=brooder S=soawner A=asexual H=hermaohroditic D=d1oecious 

Locahon: PR= Puerto R1e0· N=North S=South E=Eut W=West" V=V1tt0ues C=Culebra M=Mona Island STH:::Samt Thomas STC=Samt Crone ST J=Samt John. 
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dwelling gorgonians from Florida. Carib. J. Sci. 13:3-4. Pp. 173-179. Source: Dr. Manuel 
Velez library] 
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Summarv t: b� of Muricea muricata life h11torv for Puerto Rico and the U S V I 

Habitat anociabons and mteract1ons Lile h1Storv arameters Stressors 

Trophic ,elat1onsh1J>S 

Life stage Zonation Deolh 1ml locat,on Sahnitv Temo �c Oxvaen lrrad1ance Food Predators Growth ReoroduclK Spawmna s Com0et1tor Sechment I< Nutt1ents D1seasH Pollutant$ Wave impa 
Eggs 

Citations 

Larvae 

Citations 

Juvenile 

Citations 

Adutts 10m(1) FL (1) optimal salinity range ( 30-42 5 
oloo) lower and upper tolerance 

° limits (25, 44 C) (1) 

optimal temperature range 
° (18 S..32 C) upper and 

lower tolerance limits 

(16 5,33'C) (1) 

Citattons 

Leaend. B=brooder $=spawner A=asexual H:=hermaohroditic D==dioecious 

Location. PR= Puerto R1eo· N;:North S=South E=EHI W=Weat· V:;VtftOues C:;Culebra M=Mona lsland STH=Samt Thomas STC=Samt Croix ST J::Sa1nt John 



Bibliography Muricea muricata 
1. Goldberg W. 1973. Ecological aspects of salinity and temperature tolerances of some reef-
dwelling gorgonians from Florida. Carib. J. Sci. 13:3-4. Pp. 173-179. [Source: Dr. Manuel 
Velez library 
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Summarv table of Muriceoocis flavida l�e historv for Puerto Rico and the U.S.V.I. 

Habitat associations and interactions Life history parameters Stressors 

Troohic relationshios 

L�e stane Zonation Deoth Im) Location Salinitv Temo. •c Qvvnen lrradiance Food Predators Growth Reoroduction I"= Snawninn season Comnofitors Sediment load Nutrients Diseases Pollutants Wave imoa
Eggs 

Citations 

Larvae 

Citations 
Juvenile 7m(2) PRS: La higher competition: not 

Parguera Media recruitment a major factor 
Luna(2) rates due to !imitating 

mass mortality recruitment(2) 
of Diadema 
antillarum(2) 

Citations 

Adub 7(2,3)10 La Parguera San low competition 
10m(1) Cristobal(1) for space among 

Media Luna(1),(3) gorgonians(3) 

Citations 

Leoend: B•brooder S•soawner A•asexual H•hermaohrodiic 0-dioecious 

Location: PR= Puerto Rico· N=North S=South E=East W•West· V=Vleaues C=Culebra M=Mona Island· STH=Saint Thomas· STC=Saint Croix· ST J=Saint John. 
References location latitude lonaitude -- - -------- • �--- ----- ------ - -------· ------ ·------

La 
Parguera 
San 

1 Cristobal 11°ss.7'N 67°4.4W -------
-� - --· - -----1--------La 

Parguera 
Media Luna 

3 17°56.2'N 67°3.2W 

. 

, 



2. 

Bibliography Muriceopcis flavida 
1. Yoshioka P. M. 1991 A comparison of the survivorship and growth of shallow-water gorgonian species of Puerto Rico Mar Ecol Prag Ser 6i3:253-260 [Paul Yoshioka reprints) 

Yoshioka P. M. 1996 Variable recruitment and its effects on the population and community structure of shallow water gorgonians Bull Mar Sci 59(2): 433◄43 (source Patil Yoshioka) 
3. Yoshioka P. M. 1989 A multispecies, multiscale analysis of spatial pattern and its application to a shallow-water gorgonian community Mar Ecol Prog Ser 54:257-264 [Paul Yoshioka) 
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Summarv table of Plexaura flexuosa life historv for Puerto Rico and the U.S.V.I. 

Habitat associations and interactions Lile historv , arameters 

Troohic relationshios 

Lile staae Zonation Deoth Cml Location Salinltv Terna. ·c Q,n,nen lrradiance Food Predators Growth Reoroduction tvnA Soawnina season Comoetltors Sediment load 
Eggs 

Citations 

Larvae 

Citations 
Juvenile 

Citations 

Aduls 7-10m(1,3) La Parguera San optimal salinlty range ( optimal temperature range ( 18-31°C) 2.15-1.77 
Cristobal Media 31.5-39.5 0/00) lower cm/yr(1) lower tolerance limlts (17.5°C) (3): upper 
Luna(1) FL(2,3) and upper tolerance thermal limlts 32-35°C (2,3) 

limb (28.5,44.5°C) (3) 

Citations 

eaand: Bcbrooder S•soawner A•asaxual H=hermaohroditic 0-dioecious 

ocation: PR= Puerto Rico· N•North S•South E•East W•West- V=Vieaues C=Culebra M=Mona Island· STH=Saint Thomas· STC=Saint Croix· ST J=Saint John. 
-- · - ... - ---- - ---· - - -·-- ----- --·-

eferences location latitude lonaltude --- -- -· - --· ·- -- - - - --- - -- -----· -· -------- -------- -

La 
Parguera 
San 

4 Cristobal 17°55.7'N 67°4.4W ---- -- -- -·-- �- ----· - - - --- ----- ------ ------- - -----
La 
Parguera 
Media Luna 

4 17°56.2'N 67°3.2W

L

L

r -
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Bibliography Plcxaura ncxuos.1 
1. Yoshioka P. 1991. A comparison of the survivorship and growth of shallow-water gorgonian species of Puerto Rico. Mar Ecol Prog Ser 69:253-260. (Source: Paul Yoshioka) 
2. Smant-Froelich A. 1972 The Zonation and Ecology of the Jobos Bay Coral Reefs In Aguirre Power Enviromcntal Studies Annual Report CEER (Source :CEERI 
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Summarv table of Plexaura homomalla life historv for Puerto Rico and the U S V I 

Habitat associations and interactions Life h1storv oarameters Stressors 

Trophic relationships 

Life staae Zonat1on Decth 1ml Location Salimtv Temo ·c Oxvoen lrradiance Food Predators Growth Reoroduct1on tvnP Soawnina season Comoetilors Sediment load Nutnents Diseases Pollutants Wave impact 
Eggs 

Citations 

Larvae 

Citations 
Juvenile 7m(2) PRS. La Parguera higher recruitment compeut1on; not a 

Media Luna (2) rates due to mass major factor 
mortality of 01adema l1mitat1ng 
antillarum(2) recruitment(2) 

c,1at1ons 

Adults 10m (1) PRS:La Parguera upper thermal humans (medical 199 
San Cristobal ( 1 ). l1mit.35'C (4) research) (3) cm/yr(1) 
FL (4) 

Citations 

Leoend B-brooder S::::sn2\Uner A-asexual H=hermaohroditlc D=dioecious 

Location: PR= Puerto Rico· N=North S=South E=East W=West· V=Vieoues C=Culebra M=Mona Island· STH=Saint Thomas STC=SaInt Croix ST J=Sa1nt John 

-- ·- - -·--··----- ·---- -- --- ---- -- - --- - - -· --·a- -- ---
r_ereience5 location latltude lonaitude -- -----· - ---·- ·- ----· - - -- --·--· ----·- -·-·· -··-------

La 
Parguera 
San 

-· 4 Cnstobal 17'55.?'N_ 67'4.4W --- --~--· ·--- --· • -- ·----·-- ---·--·-·---· --
La 
Parguera 
Media 

4 .una 17'56.2'N 67'3.2W 

-
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Bibliography Plcxaura homomalla 

1.Yoshioka P 1991 A comparison of the survivorship and growth of shallow-water gorgonian 
species of Puerto Rico Mar Ecol Prog Ser 69:253-260 [Paul Yoshioka reprints} 

2.Yoshioka P. M. 1996 Variable recruitment and its effects on the population and community 
structure of shallow water gorgonians Bull Mar Sci 59(.2):433-443 [Source Paul Yoshioka 
reprints] 

3.Gerhart, D.J. 1984. Prostaglandin A2: an agent of chemical defense in the Caribbean 
gorgonian Plexaura homomalla. Mar. Ecol. Prog. Ser. 19:181-187. (Source CFMC Coral 
FMP] 

4.Smant-Froelich A. 1972 The zonation and ecology of the Jobos Bay Coral Reefs In Aguirre 
Power Enviromental Studies Annual Report CEER (source:CEER ] 
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Summarv table ol Pseudoolaxaura Porosa life historv fo, Puerto Rico and the U.S.V.I. 
Habitat associations and interactions Life historv oarameters Stressors 

Trophic relationships 

Life staae Zonation OeDlh 1ml Location Salinitv Temo. ·c O=nen lrradiance Food Predators Growth ReD<oduction lvrwt Spawnina season Co,npetitors Sediment load Nutrients Diseases Pollutants Wave
Eggs 

Citations 

Larvae 

Citations 
Juvenile 

Citations 

Adults 7-10m(1) PRS: La Parguera upper 1.98 to 2.22 cm/yr low competition fo, 
Media Luna (1,2); thermal (1) space among 
San Cristobal (1 ); limit: go,gonians(2) 
FL(J) 34.5°C(J) 

Citations 

Leaend: B•brooder S•spawner A•asexual H•hermaphroditic 0-dioecious 

Location: PR• Puerto Rico· N•North S•South E•East W•West· V•Vieques C•Culebra MEMona Island· STH=Saint Thomas· STC=Saint Croix· ST J•Saint John. 
references location latitude lnnoitude 

La 
Parguera
San 

1 Cristobal 17°55.TN 67°◄.◄W --------• -· --·-- ·-·--

La 
Parguera 
Media 

1 2 Luna 17°56.2'N 67°3.2W 

 

-
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Bibliography Pseudoplexaura porosa 
1. Yoshioka, P. M. 1991. A comparison or the survivorship and growth or shallow-water gorgonian species or Puerto Rico. Mar Ecol Prog Ser 69:253-260 (Paul Yoshioka reprints) 

Yoshioka, P. M. 1989. A mullispecies, mulliscale analysis or spatial pattern and its application to a shallow-water gorgonian community. Mar Ecol Prog Ser 54:257-264 (Paul Yoshioka 
reprints) 

3. Smant-Froelich, A. 1972. The zonation and ecology or the Jobos Bay coral reefs In: Aguirre Power Environmental Studies Annual Report CEER (source: CEERI 
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Summarv table of Plexaurella dichotoma hfe historv for Puerto Rico and the U S V I 
Habitat assoc1ahons and interactions Life h1storv oarameters Stressors 

Trooh1c relat1onsh10s 

Lrfe staae Zonat1on Denth tml Location Sahnrtv Temo ·c Oxvaen lrrad1ance Food Predators Gtawlh Reproduction tvnP Snawninn season ComnPhtors Sediment load Nutnents Diseases Pollutants Wave 1moact 
Eggs 

Citations 

Larvae 

Citations 

Juvenile 

Citations 

Adults 10m(1) PRS La Parguera Upper thermal 0 80cm/yr(1) 
San limrt 35'C(2) 
Cristobal(1 );FL(2) 

CrtatlOlls 

L�end. B=brooder S=sn=ner A-asexual H=hermaohrodrlic o-droecraus 

Lacatton PR= Puerto Rico· N=North S=South E=East W=West V=Vieaues C=Culebra M=Mana Island STH=Sarnl Thomas STC=Sarnt Croix ST J=Sarnl Jahn 
- ----- - ·---- --·- - ·- -- - -· - -- -- -- - - - - · · - --· - --- ·-··-·- - ------- - --------·-- ----- ·------

�ferences lacallon latrtude lonaitude___ 
--- - ---- - I . - - --- - -- -- - - - - --·--- - ·- --- �---------

La 
Parguera
San 

4 Cristobal _ _  1 rss. 7'.ti_.,§?'44W -- -- - - -- -- -· f---- - - - ----- ----- -- ------·- - -- ------ -----

La 
Parguera
Media Luna 

4 17'56.2'N 67'3 2W 



Summarv table of Pseudoolexaura wa11enaari IWe historv for Puerto Rico and the U.S.V.I. 

Habitat associations and interactions Life history parameters Stressors 

Trophic relationships 

LWe stage Zonation Deolh (ml Location Salinitv Temo. •c Q,n,nen lrradiance Food Predators Growth Reoroduction tvnA Soawnina season Comoetitors Sediment load Nutrients Diseases Pollutants Wave im 
Eggs 

Citations 

Larvae 

Citations 

Juvenile 

Citations 

Adults 7-10m(1) La 2.13-2.57cmiyr low compet�ion 
Parguera: (1) among gorgonians 
San (3) 
Cristobal, 
Media 
Luna (1,2) 

Citations 

Leaend: B=brooder S•soawner A•asexual H•hermaohroditic D•dioecious 

Location: PR• Puerto Rico· N•Norlh S•Soulh E•East W•Wast· V•Viaaues C•Culebra M=Mona Island· STH=Saint Thomas· STC=Saint Croix· ST J=Saint John. 

--·---- --·--- - ·- - - -· - -· - - -- - --- -· -- -------!,---- ------�--- -

references location latitude lonaitude - ------- --- - ---- ·-· ---- --- ----- --- ·-c------ --·- - -

La 
Parguera 
San 

° 1,2 Cristobal 11 55.TN 67°4.4W ----- -- --- ·- - -- --- ---- •-1------ ---- -

La 
Parguara 
Media 

° 1 2 Luna 17 56.2'N 67°3.2W 
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Bibliography Pseudoplexaura wagenarii 
1. Yoshioka P. M. 1991. A comparison of the survivorship and growth of shallow-water 

gorgonian species of Puerto Rico Mar Ecol Prog Ser. 69:253-260 [Paul Yoshioka reprints] 
2. Yoshioka P. M. 1996. Variable recruitment and its effects on the population and community 

structure of shallow water gorgonians. Bull Mar Sci 59(2):433-443 [source Paul Yoshioka 
reprints] 

3. Yoshioka P. M. 1989. A multispecies, multiscale analysis of spatial pattern and its 
application to a shallow-water gorgonian community. Mar Ecol Prog Ser 54:257-264 [Paul 
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Surm-.rv table of Madracis dectalis life history for Puerto Rico and the U.S.V.I. 

Habbt associations and interactions Lile history I arameters Stressors 

Troohic relationshios 

Lile stage Zonation DeDlh (ml Location Salinitv Temo. •c Ovvnen lrradiance Food Predators Gro.-.th Reoroduction tvnA Soawnina season Comnnt�ors Sediment load Nutrients Diseases Pollutants Wave irT1>act 
Eggs 

I
Citations 

Larvae 

C�ations 

Juvenile east and 9-37m(1) STC:Sal optimal recru�ment at 
west walls River 18m associated to low 
(1) Canyon (1) algal biomass and 

high grazing pressure 
by urchins and fishes 
(1) 

itations 

uls 

•ations 
I 
,, 

eaend: El-brooder S-soawner A-asexual H•herrraohrod�ic Dzdioecious 
ocation: PR• Puerto Rico· N•North $•South E•East W-West· V-\lleaues C•Culebra M=Mona Island· STH=Saint Thomas· STC=Sainl Croix· ST J=Saint John. 

,, 

C

Ad

c

L
L

 



Bibliography Madracis dectatis 
1.Rogers, C S., H. C. Fi'4II, M. Gilnack, J. Beets, and J. Hardin. 1984. Scleractiman coral recruitment patterns at Salt River Submarine Canyon, St. Croix, U.S. Virgin Islands. Coral Reefs 3:69-76 (Source:

Daisy Durant library) 



Summarv table of AcroPOra calmata life hiatorv for Puerto Rico and the U.S.V.I. 
Habitat associations and interactions Life historv oarameters 

Troohic relationshics 

Life staae Zonation Decth 1ml Location Salinitv Temo. •c Q>tvnPn lrradianc Food Predators Growth Reoroduction tvne Scawnin11 seas Comoetitors 
Eggs 

Larvae 

Juvenile 3-4 m(12) PRE: Fajardo Cayo Diablo 45-47mrn/yr (12) 
(12) 

Adutta Acropora palmata 1-9m PRS: La Parguera: (3,7, 1,9,2, Upper thermal limit High mortality Linear growth 4 7-99 mm/yr HS(1) August (1) Filamentous 
zone-mixed zone (4,5,8, 10, 11,20,21,23,2 23,24,25);STC:Buck Island 35 8°C(16) High rates due to growth rates are affected by algae, Halimeda 

(8,4,21,22,23), base 4,26) (8, 10,14);STH: Flat Cay (11), mortalnies with damselfish horizontal position on the opuntia, sponges 
of reef (8,4,2), Tague Bay (10); temperatures Stegastes reef and temperature (8) (9) 
backreef (8,4,9,24), PRE:(5,6,12,13),Cul, Pia. planifrons (9) growth rates are higher in Erythropocfium between 14-16°C 
shallow (6), deep Tamarindo (4), PRS: urchin Ecinometra warmer months (8) Growth caribaeo rum (26) 
forereef (8,10); (14,21,22) FL (16,26); lucunter (5); rates are affected by (14); Boring 
Porltes porltes zone Jamaica (17) PRW: sponges (5); sedimentation caused by sponge; 
(5,4,23), reef front Desecheo(20) Coralivorous snail strong currents (12);25- Anthoaigmella 
(5,9), reefcreat Coralliophila 99mm/yr (17) varians (20) 

(2,5,24) abbreviata (13,21) 

Leoend: B=brooder S=acawner A=aaexual H=hermaphroditic D=dioecious 

Location: PR= Puerto Rico· N=North S=South E=Eaat W=West· V=Vi,.nuea C=Culebra M=Mona Island· STH=Saint Thomas· STC=Saint Croix· ST J=Saint John. 



Summarv table of Acrooora oalmata life historv for Puerto Rico and the U.S.V.I. 
Stressors 

Sediment load Nutrients Diseases Pollutants Wave imoact 

Growth rates are affected by 
sedimentation caused by strong 
currents (12) 

High mortality of colonies due to 
suspended solid mater over 10mg/L 
to tolerance of 11.6 to 25.39mg/L(5) 
growth in perpendicular posrtion due 
to high sedimentation rates(6) least 
resistent to high sedlmentation:(up 
to 200mg/cm(7) 

Bleaching event 198 7 high 
temperatures and very 
clear waters (2); Bleaching 
event when temperature 

was 31.67 ° 
C (3); White 

Band disease (4, 13,14, 18) 

Very tolerant of 
oily wastes and 
industrial 
effluents (22) 

Normally found in strong wave 
areas (8, 12) broken branches 
and shattered colonies caused 
by hurricanes (10,4, 11,21,23); 
Pulling force needed to break 
branches and stems (23-50 

kg/m2) (24,25) 
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Summar.- table� Ac,ooo,a cefVicornlt life hllton tor Puerto Rico and the U.S VI 
Habitat HIOClallons and lnteracUon1 life hlttorv oarameters Stres,011

Troohlc relahonshios 

Lre ltane Zonallon Deoth 1ml location Slllnltv Temn uc . 01t1men lrradlance Food Predators Growth Renroduct10n tvlMII Soawnlnn ,ea,on ComDAtltort Sediment load Nutrients 011ease1 
Egge 

Pollutanta Wave Imo

Cltationt 

Larvae 

Clatlont 
Juvenile 

CltaUont 

Adultt backreet, thallow and 1•10m PRS· la Parguera Sin optimum range for growth lmear growth 7.1 cm!y, (5), HS (1) August(1) Erythropodlum Growth rates are Bleaching event 1987 due to 
deep fore reef (5) (3,4,5, 10) Crlltobal ( 1,3), Enrkfue(2). ° 26-29eC (4), upper thermal 8 3cmtyr (3), Temperature carlbaeorum affected due to high temperatures and very 

STC. Buck Island (4,5), PRE llmlt 35 8'c (8), High ranges above 26-29"C dec,eaH (7) sedimentation caused clear water• (2). slmulatlon or 
Fajardo Cayo Ahogado (8) C linear extension (4), 4-26 cmly, by ttrong currents (8) mortllllUts due to shading by turbidity can 
Obispo (8), PRS Ponce Cayo temperaturn between 14-- (8) Ieduce growth and caute 
Ratone, (7); Fl (8, 10), Jamak:a ° bleaching (3) 18eC (10) 
(9) 

Leoend· B•brooder Szaoawner A•aaexu a1 H•hermaohroc.UUc D2dloeclou1 

Location' PRz Puerto Rico N2North S=South E•EHt W2West V•VleouH C•Culebra M=Mona Island STH=Salnt Thomas STC=Salnt Croix ST J=SaInt John 
----------· - ---· - --- -------------+-----Reieience" spec�·,lt.- Coordlnatn coordinates long"ltu�-- --------­

----- --·➔�L•�t.k�u=de�- --c--ce cce +e
---9 Li Parguera, San 17°55 4'N 87°4.5'W 

Crtttobal 
o 

12PRs-P�cay - 11"51 15 68° ,40 12 
D••=-

, 
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Summary table of Acrooo,a prolffera lffe historv for Puerto Rico and the U.S.V.I. 

Habhl associations and interactions Life historv parameters Stressors 

Trophic relationships 

Lffe stage Zonalion Deoth /ml Location Saliniv Tamp. •c Oxvaen lrradiance Food Predators Gro..-.th Reproduction tv00 Spawning season Competiors Sediment load Nutrients • Diseases Pollutants Wave impa
Eggs 

Citations 

Larvae 

Cttations 

Juvenile 

Citations 

Aduls backreef, shallow 2m(1) STC:Buck linear gro..-.th 59-
and deep fore reef Island (1), 82mm/yr (1);37-

(1) Jamaica (2) 82mm/yr(2) 

Citations 

Legend: B•brooder S•spawner A•asaxual H•hermaphrodilic 0,.dioecious 

Location: PR= Puerto Rico· N•North S•South E•East W•Wast· V•Vleauas C•Culebra M=Mona Island· STH=Saint Thomas· STC=Saint Croix· ST J=Saint John. 

 



Bibliography Acropora prolifera 
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Summary table or Agar1c1a agaricites life history ror Puerto Rico and the U S V I 

Habitat associations and mte1act1ons ltfe history parameters Stre&'°rs 

Trophic 1elat1onsh1ps 

life stage Zonation Depth (m) Location Salinity Temp �c O,cygen lrrad1ance Food Predators Growth Rep1oduct1on type Spawning season Competitors Sediment load Nutnents O1seaus Pollutants Wave impact 

Eggs 

C1tat1ons 

larvae 

C1tat1ons 

Juvemle east and Wl �37m (3) STC.Salt River Canyon (3) optimal recrurtment at 
18m associated with low 
algal biomass and high 
grazing pressu,e by 
urchins and fishes (3) 

C1tat1ons 

Adults 2-37m (2,3,4,5,6) PRS La Parguera (1). Ennque 
(2) STC Salt R,ve1 Canyon(3), 
PRE Fajardo Cayo Ahogado 
(5). Cayo Obispo (5), 
PRS Ponce. Cayo Ratones (6) 

High mortahty due to 
dam�lflsh Stegastes 
plamfrons (2) 

filamentous 
algae.Halimeda 
opunt1a.sponges(2). 
Gorgon1an 
Erythropochum 
canbaeorum (6) 

Low net product1V1t1es due to high 
sed1mentat10n (4}. Growth rates 
are affected due to sedimentation 
caused by strong currents(5) 

Bleaching event 
when temperature 

was 31 67'C (1) 

C1tattons 

Leaend. B=brooder S=aoawner A=asexual H=hermaohrod1t1c D=dioecious 
Location PR= Puerto Rico, N=North, S=South, E=Ent. W=West; V=Viequea, C=Culebra, M=Mona Island, STH=Samt Thomas, STC=Sa1nt C101x, ST J=Samt John 
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Summarv table of Siderastrea radian• life historv for Puerto Rico and the U.S.V.I. 

Habitat a■aociation1 and interaction■ Life historv narameters 

Trophic relationships 

Life staoe Zonation Oenlh Im\ Location Salinitv 
l!gg1 

Citation• 

Larvae 

Citation■ 

Juvenile 

Citation• 

Temp. •c Oxvaen lrradiance Food Predators Growth Reoroduction I""" Soawnina season Comnetitors Sediment load Nutrients 

Upper thermal low turbid�y below 0.15-0.23 cm/'fl (II) 08(1) year around (1) Su1pended Adulto <Sm (2,3,4) PRS: La India (1); PRN:Humacao 
Playa Candelero (2); PRN: l'ajardo ° tolerance:38.5 C 5UNT could cauoe 10lid1 beyond 
Cayo Obi1po, Bahia Lao Cabezao, 
Cayo lcacoa, Cayo Zancudo (3); 

(5) bleaching (2,4) 25 mg/L could 
be detrimental 

PRN:Puntal'111ile (4); l'L(S) ID co,al health 
(4) 

Citation■ 

Leaend: !!=brooder S=aoawner A•aoexual H=hermaDhroditic O•dioeciou1 

Location: PR• Puerto Rico· N•North S•South l!•l!aat W=We1t· V•Vienuea C=Culebra M=Mona Island· STH=Saint Thomas· STC=Saint Croix· ST J=Saint John. 



Stressors 

Diseases Pollutant. Wave impact 

!!leaching event 1992,due to 

temperature• above 30° C  and tow 

turbidity (<SUNT) (2); other event, 

1994, due to increaaed water 

tranaparency (4) 
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Summary table of Siderastrea siderea l�e historv for Puerto Rico and the U.S.V.I. 

I Habitat associations and interactions Life history parameters 

Troohic relationshios 

Life staae Zonation Deoth Im) Location Salinity T emp. 'C Q>n1nen lrradiance Food Predators Growth Reproduction type Spawnina season Competitors 
Eggs 

1, 

Citations 

Larvae 

I 

Citations 

Juvenile 

 

Citations 

Adults Acropora palmata 1-20m (8,9,10,13,16) PRS: Parguera (1,2,10) PRS:Penuelas (13); PRE Upper thermal limit low turbidity High mortalityrates 0 .14-0.30 cm/yr DS (1) July to September filamentous algae 
zone, Mixed zone, (3 ,4,6 7,8, 12); Culebra ( 9); STC(5); 38.3'C (15); Bleaching below5UNT due damselfish better growth in (1) (3 ,2); Halimeda 
base of the reef (2); PRW:Mayaguez (11) lsabela, Jobos (16); Jamaica event, 198 7, due to clear could cause Stegastes the fore edge and opuntia; sponges(2) 
forereef edge and (14); FL (15); waters and high bleaching (3) plan�rons (2 ,3) steepslope to Erythropodium 
steep slope (5); temperature (10); Other pevent caribaeroum (14) 
shelf edge reef (13) event in 1992 due to sedimentation 

temperatures above effect (5) 0.15-
° 0.93 cm/yr 30 C and low turbidity 

(<5UNT) (4) 

Citations 

Legend: S-brooder S•spawner A•asexual H•hermaphroditlc D=dioecious 

Location: PR• Puerto Rico· N•North S=South E•East W=West· V=Vieaues C•Culebra M=Mona Island· STH=Saint Thomas· STC=Saint Croix• ST J=Saint John. 
reference Specific site ____ coordinates Latitude c��dinates lonaitude .. - ---- -- -- -- - -- - -·- -- ----- - --- ·----------

4 PRS:Ponce:Cayo ° ° 17 57.15 66 .40.12 
Ratones 

II

,

1



Stressors 

Sediment load Nutrients Diseases Pollutants Wave impact 

high mortalities due to Bleaching event in 1993 due to low turbidity 
terrigenous suspended (7); Bleaching event in 1994-1995 due to 
sediments and domestic increased water transparency (8) 
pollution lrom river runoff Cianobacteria infection (9) 
(11, 13); Suspended solids 
beyond 25mg/L could be 
detrimental for coral health (12) 

- -1--·---- �-·------ -- -- --· ·-· ---· -- - -- -
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Surm,arv table of Porites astreoides life historv for Puerto Rico and the U.S.V.I. 

Habiat associations and interactions Life history parameters 

Troohic relationships 

L�e stage Zonation Deoth {ml Location Saolinltv Term. •c ln,,,,nen lrradiance Food Predators Growth Reoroduction tvnA Soawnina season 
Eggs 

Citations 

Larvae 

Cdations 
Juvenile east and west from9too37m PRE:Culebra , Vieques (8o); STC (7) optimal reaudment 

walls (7) (7) at 18m associated to 
low algal biomass 
and high grazing 
pressure by urchins 
and fishes (7) 

Cdalions 

Adults backreefo, shallow 2-10m (3,6); PRS la Parguera (1,6,10); STC:(2,3,5,6) upper thermal UV radiation levels 310-350nm can linear growth 0.3-0.35 HB(1) January to 
and deep forereef 12-24m (5,9) PRE:Hunwcaoo,Fajardo (4, 11) °limits 37.7C (13); cause reduction in algal mitotic index cm'yr (3) 0.19to 0 Septeni>er (1) 
(3) PRS:Penuelas(9); Ponce (12); FL (13) Bleaching event and is a major fador in the species .31 cmlyr (5) 

when temperature morphotypes zonation in shallow 

waters (2);Iow turbidity (<5UNT) cause was 31.67°C (10) 
bleaching (4o) 

Cdalions 

Leaend: S-brooder S=snawner Asasexual H•hermaohrodilc D•dioecious 

Location: PR= Puerto Rico· N=North S=South E•East W=West· VaVi&Ques C=Culebra M=Mona Island· STH=Saint Thomas· STC=Saint Croix· ST J=Saint John. 
Source_ ificsite _ __ Latitude Longitude ---- - - - -- - - - - - ---- ·---- --- ------- --·· • ----- . · - - --- ------

;�oPonce:Cayo ° 17 57.15 66o°.40.12 
12 Ratones 



-- - --- - - -- - -

-----

Stressors -

-

ComD01�ors Sediment load Nutrients Diseases Pollutants Wave i1T1>act 
·-

·-

-

--

-

-·

Erythropodium Growth rates are affected 
caribaeorum (12) due to sedimentation 

caused by strong current 
(11) Bleaching event due 
to sediment plume caused 
by heavy rain (9) 

Bleaching event 1992,due te1T1>9ralures 
° above 30 C and low turbidty (<5UNT) (4); 

Bleaching event,1987 high te1T1>9rature,high 
water transparency (6); Bleaching event due to 
sediment plume caused by heavy rain (9) 

·-

- -· 

-- ---

- - -

---

- ----

-- ---

-------·- - --

-

--

- --· 
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Summarv table of Por1tes oorites life historv for Puerto Rtco and the U S V I 

Habitat associations and mteracltons Life htstorv aarameters Stressors 

Trophic relat1onsh1ns 

Life staae Zonat1on Denth (ml Location Salm1tv Temo ·c Oxvaen 1rrad1ance Food Predators G1owth Reoroducllon tvoe Spawmno season ComDPatttors Sediment load Nutrients Diseases Pollutants 
Eggs 

Citations 

Larvae 

Citations 

Juvenile 

Citations 

Adults backreef, 
(2,1) reef 
crest (2) 
reefflal (4) 

3-10m(2,1) PRS La Parguera(1); PRN. Humacao 
Bahia Demajagua (2), PRE:Fajardo Cayo 
Allogado (3), Cayo Zancudo (4), 
CayoPak>mimtos (5), Cayo lcacos (6) 
PRS Cayo Ralones (7); Jamaica (8), 

USVI (9) 

severe degradatmn by 
urchin Ech1nometra 
lucunter, bonng 
sponges (2,6), M1thrax 

(9) 

O 6-3 6 cm/yr (9) zoanthids 
macroalgae (2) 

Growth rates are 
affected due to 
&edimentatton 
caused by strong 
currents (3) 

Bleaching event 
when temperature 

was 31 67'C (11, 
another event 1992 
due to eKtreme nver 
runon (41 

Ship groundings 
have reduced 
coklmes due to 
abrass10n (5) 

Citations 

Leaend. B=bmoder S=soawner A=asexual H=hermaohrodittc D=dioecious 

Localion. PR= Puerto Rico· N=North S=Soulh E=East W=Wesl V=Vieaues C=Culebra M=Mona Island STH=Saint Thomas· STC=Saint Croix ST J=Saint John 
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Summary table of Favia fraaum life historv for Puerto Rico and the U.S.V.I. 

Habitat associalions and interactions Life historv I arameters Stressors 

Troohic relationshios 

Lija staae Zonation Depth (ml Location Salinity Tamp. •c IO.Vnen lrradiance Food Predators Growth Reproduction tvne Spawning season Coml)Olrtors Sediment load Nutrients Diseases Pollutants Wava impact 
Eggs 

Crtations 

Larvae 

Citations 
Juvenile 

Citations 
' 

Adults predominately PRS: La Upper HB(1,2) year around; higher risk of mortally in 
in back reef Parguara thermal spawning of sperm backreef areas due to storm 
rubble areas (2) (2);San limit: 18 days after new disturbances; waterflow 

Cristobal 37.2°C (3) moon (2) must be rapid to increase 
(1); FL(3) sa� fertilization (2) 

Crtations 

Legend: B•brooder, S•spawne, A•asexual H•hermaPhroditic 0-dioecious 

Location: PR• Puerto Rico· N•North S•South E•East W•We,1.• V•Vieaues C•Cuiabra M•Mona Island· STH=Saint Thomas· STC=Saint Croix· ST J=Saint John. 
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1. Szmant-Froelich, A. 1986. Reproductive ecology of Caribbean reef corals. Coral Reefs 5:43-54. (Source: Daisy Durant library) 
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Summarv table of Dioloria clivosa life historv for Puerto Rico and the U.S.V.I. 
Habitat associations and interactions Life historv oarameters Stressors 

Troohic relation•hio• 

Lila staae Zonation In.nth/ml Location Salinitv Tamo. ·c Oxvaen l rradiance Food Predatoro Growth Reproduction tvoe Soawnina season Comoetltor, Sediment load Nutrients Diseases Pollutants Wave imoact 
Eggs 

Citations 

Larvae 

Citations 

Juvenile PRE :Culebra (Punta 
Maguey) (3); 
Vieques Puerto 
Diablo (3) 

Citations 

Adults forereef 3m (1)4m PRE: Fajardo:Playa upper Best growth in the HS (7) colonies Black band 
edge and (2) Helionda(1); PRS:La thermal forareef edge and steep succumbed after disease (4) 
slope(1) Parguera San limlts slope away from repeated doses of 

Cristobal (2) 38.2'C (5) sedimentation effects sediment loed 200 
PRE:lcacos(4); (1); 0.4-0.88 cm/yr (6) mg/cm2 (3) 
FL(5); Jamaica (6); 
Panama {7) 

Citations 

LAnand: B•bfoodar S•soawner A•■saxual H•hermaohrodltic O,.dioecious 

Location: PR= Puerto Rico· N•North S•South E•Easl W•West· V•Vieauas C•Culebra M=Mona Island· STH=Sainl Thomas· STC=Saint Croix· ST J=Sainl John. 

https://0.4-0.88
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Summarv table of Diploria striaosa life historv for Puerto Rico and the U.S.V.I. 

Habitat associations and ir-1:eractions Life historv oarameters Stressors 

Troohic relationshios 

LWe staae Zonation Depth (ml Location Salinitv Temo. 'C Qvvnen lrradiance Food Predators Growth Reoroduction tuno. Soawnina season Comoettors Sediment load N<trients Diseases Poll.tants Wave imoact 
Eggs 

Citations 

Larvae 

Citations 

Juvenile 

C�ations 

Aduh backreef 3-14m (2,1,8) PRS:La India (I); PRN: gro'M:h can be altered HS (1) Mid August (1) Boring sponge; Black band The effect 
and Humacao Bahia due to environmental Anlhosigmella (3,5); of Oil 19 
reefcrest Demajagua (2); Cayo stress: suspended solid varians (8) bleaching ppm is 
(2) lcacos(3) Jamaica (4); matter over 1 Omg/L (2); (5) reduced 

Bermuda (5); PRW: 0.35-1.0 cm/yr (4) photosynth 
Desecheo (8) esis (6) 

Citations 

Leaend: Babrooder S•spawner A•asexual H•hermaphroditic 0-dioecious 

Location: PR• Puerto Rico· N•North S•Souh E•East W•West· V•Vieaues C•Culebra M•Mona Island· STH=Saint Thomas· STC=Saint Croix· ST J=Saint John. 
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Summarv table of 01nlona labvrinthtformis hfe h11torv for Puerto Rico and the U.S V I 

Habitat assoc1at1on1 and mteractlons life h1stor a,ameters Stressors 

l 1ooh1c 1elahonsh1 s 

life Sta"e Zonat1on 
Eggs 

C1tat1ons 

Oenth tml location Salimtv Temn "C Oxvnen luad1ance Food Predators Growth Reoroduct1on tvn1t Snawnma season Comoetitors Sechment load Nutnents 01MHH Pollutants Wave imoact 

larvae 

Citations 
Juvenile 

Citations 

Adults reef crest 1 to30m PRS:La Parguera (1,3,9); PRN Humacao upper thermal turb1d1ty below 0 29-0 38 $(7) Boring sponge. Bleaching event 1987 due to dear Overturned 
to reef 
ba .. (3,9) 

(4,8,9) Playa Candel9fo (2), PRE FaJ111rdo Cayo 
ob1spo (2), Bahia Las Cabezas (2), Cayo 
lea� (2): Cayo Zancudo (2). STCSalt 
Rrver Canyon (4), Fl(5). ST J (6), Bermuda 
(7), PRW DeMCheo (8); Pta H1guero (8) 

limits 36 7°C (5) 5UNT could 
cause bleachmg 
(2) 

' 

cm/yr (4) Anthosigmella
vattans (8) 

water and high temperature (3, 6), 
when temperature was over 30°C 
(1), agam 1992, temperatures 
above 30°C and k>w turbtd1ty 
(<5UNT) (2) 

colomn due to 
storms (9) 

Citations 

Leaend B=brooder S=snawner A=aaexual H=hermaohroditic D=d10eeK>u1 

location. PR= Puerto Rico N=North S=South E=East W-West V-Vianun c-Culebra M=Mona Island STH=Samt Thomas STC=Samt Croix STJ=Sa1nt John 
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Troohc rala!lnnd,ons 

Llfestaaa Zonalon ...___tltm\ Location Salra tv y.,.,., ·c o� lrradlance Food Predators QOWlh Retlfoducllon tv.... SpalalnllV'I season Cnmn.olllOfs Se<imenllOad Nutrients Diseases P°"""nts Wave trroecl 
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PRE F..-,do sedimentation eff'uents(1), No2 
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Summarv table or Colnnnhvllia natana life history for Puerto Rico and the U.S.V.I. 

Habitat associations and interactions Lile history parameters Streasora 

Lile ataae 
Eggs 

Citations 

Larvae 

Cijations 

Juvenile 

Cijations 

Troohic relationshiP6 

Zonation Delllh (ml Location Salinitv Temo. •c Qvv""n lrradiance Food Predators Growth Reoroduction tvn<> Soawnina season Comoetitors Sediment load Nutrients Diseases Pollutants Wave imoact 

Adults 8m(1);12m PRS:La 0.41cmlyr Bleaching event 

(2) Parguera (2); 0.3-
Enrique (1); 1 05 cm/yr 

1987 high 
temperatures 

STC:Salt (3) 
River 

and very clear 
waters (1) 

Canyon (2) 

Cijations 

Leoend: B=brooder $=spawner A=aaexual H=hermaphroditic O=dioecioua 

Location: PR= Puerto Rico· N=North $=South E=East W=Weat· V=Vieoues C=Culebra M=Mona Island· STH=Saint Thomas STC=Saint Croix· ST J=Saint John. 
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Summarvtable of Monta1trea annulari1 lff• hillorv for Puerto Rico and the U.S.V.I. 

Habitat auoc:iation1 and interaction• Lffe hi1torv parametero 

TroDhic relationshios 

Lffe 1taae Zonation Death 1ml Location Salinity Temo. •c Oxvaen lrradiance food Predators Growth Reoroduction hnA 
1!11111 

Citation, 

Larvae 

Citation, 

Juveni� PRl!:Culebra (Punta de Maguey), 
Vlequn, Puorto Oi■blo (36) 

Citation, 

Adulta Commonly found in 3 meters in nearshore turbid PRS (27 ,36,28,43); STC: optimal temperature Variation in PAR High mortality rate, duo to damoelfi1h Linear growth varies from 0.4. to 1.2 HS (1,36) 
Mixed coral zone, waters and up to eom in clear (2,3,18, 17,◄,5,29); ST J (15,30,31); range i• from 27°C to level1 depend on Stegaotn pl■nilron1 (28, 32) cm/yr in USVI (2,3,18) and 0.59 to 
maaaive coral zone and ahatt edge watera PRN (32,33,3◄,35): PRI! (37,39); PR ° 29aC, T emperaturea amount of suspended 0.99 cm/yr In PR. (11 ):rain of 
Agarici■• Montaatre■ (28,30,33,◄3) (1,9,8,12,22,11,13,19,23,8,7, 24, 21, ° 1olid1; water turbidity calcification are apparently light-above 30aC are 
zone (11,19,28); 20,25,28); J■malc■ (◄1); �lorida (◄O) can influencea medl■tad (11); better growth In the related to bleaching 
Commonly inhabita rNI photo1y,,thetic lore edge and 1lopa (33): 0.1-2.4 eventa (9,22,27) 
1lopa and deep fora pigment and corallite cm/yr In Jamaica (41) upper thermal limtt 
rNI (25) rNI n■t 

° characteri1tic1 ( 11) 
36.8ac (◄OJ 

' 

Continuation 

L-nd: IS-brooder S••-- A•-xual H•hermanhroditic O•dioecioua 

Location: PR• Puerto Rico· N•North S•South l!•l!aat W•Wnt· V=Viaouae C•Culebra M=Mona loland· STH•Saint Thomao· STC=Saint Croix· ST J=Saint John. 



Summarv table of Montaatrea annularia life hl1torylor Puerto Rico and the U.S.V.I. (Cont.) 

Stressors 

Soa'M'tina aeaaon Competitors Sediment load Nutrients Diseases Pollutants Wave imoact 

Mid Auguat to Mid 
Septemb■r (1.38) 

Corala: Stder■atrea.aiderea, Parguer■ :20-24.92mglcm2/d (11, 12) 
Monta1tre■ cavernou, and 1.11-150mglcm2/d (11,13) in the 
Slephanocoenl■ mlchellnl. ..... t coast of Puerto Rico. RHponan 
Acropora cervtcorni■, Porttn to incrNaed level■ of calcareous 
porltea, l!rythropodium 

aedimenta inaitu are: 400 mg/cm2 

carlbbaeroum ( 11); filamentous 2 /Temporary bleaching; aoomgt cm 
algae (31,28,37), Halimeda 

/death ofTia■ue (14) 
opunti■ (28); ■pongea Chondrilla 
nucul■ (28) 

aedimentation affects grovvth rates 
(15.18); colony aize (13);increaaea 
respiration and decreaaea 
photoaynteaia (17); DecreaHd coral 
cover attributed to Ndimentation 
Induced by Plume influx (19) 

l!lack band diseaH (23.27) 
8Ieaching event in 1987and 1990 
due to light related phenomenenon 
(9.23).other event 1993 due to low 
turbidity (34); other event, 1994-11195 
due to increaeed water tranaparency 
(35) other event, 11195; high 

temperature 31.&rc (27) 

Depressed calcrfication and density are documented 
in area■ of majo, dredging and uwage activitie■ (2) 
Increased P-3 levels inhibila calcification (2).P-3 ( 
inorganic and total) pollution(◄) Increased Pb level■ 
on M. annul■ria skeleton ■re reported (5) 

lmmediatn 
diaturbancn related 
to tropical atorma are 
high wave enegy and 
freah water input, 

evidence of abra■ion 
attributed to atorma 
(8,7); overturned 
coloniea (29,43); Total 
living cover can be 
reduced (30,31) 
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Summarv table of Monta1trea cavernosa lite hiatorv rOf Puerto R1eo and the US VI 

Habitat anoc,abons and mteracbons Lite h1st0f\' oa,ameter1 Streuors 

T10oh1c: relahonsh10s 

Lite staoe Zonatlon De thfm) Location Salmitv Temo °C Oxvaen lrrad1ance Food P,edato,s Growth Reoroductton t\/D#'J Soawnina seuon Comnahtors Sediment load Nutrients D1seaae1 Pollutants Wave Imoact 

Eggs 

Citations 

larvae 

C1tahon1 

Juvenile 

Citations 

Adults fOfe reef 
edge and 
steep ak>pe 

(5) 

1-14m(10) PRS (1,6), STC·Brewera west (2). 
PRE Playa Candelero (3), PRE Playa 
Hed1onda (4), STC Salt Rl\ler Canyon (5 ), 
PRW El Negro (7, 11 ), Fl(8). Jamaica (0), 
PRW Jobes (10). Dnecheo (10} Guanaj1bo 
(10} Pta Higuero (10) 

upper 
thermal 
hmitl 

° 37 3eC(8) 

Oamsetf1sh 
(3) 

bette, g,owth in the tore DS (1,6) 
edge and steep slope to 
pevent sedimentation 
effects (4), O 29 -0 45 
cm/yr (5). 0 2-1 09 cmlyr 

(9) 

July (6). Late Aug, 
(1,6),September (6) 

Algal overgrowth due to 
damHlf11h feeding 
activities and boring 
sponges (3). Boring 
sponge, Anthos1gmella 
varians (10) 

high mortalitiH due to 
tamgenous suspended 
MKhments and domHIIC 
pollution from rrver runoff 
(7.11) 

overturned 

colonies due to 
hurricanes (2) 

Crtat10n1 

Leoend B:::bfooder S=soawner A=aaexual H=hermaohrod1tic D=dioecioua 

Locat1orr PR= Puerto Rico N=North S:::South E=Eaat W:::West V=Vieoues C=Culebra M:::Mona taland STH=Saint Thomas STC=Saml Croix STJ-Samt John 
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SummaN table of Meandrina meandntes hie h1storv fo, Puerto Rico and the U S. V I 

Habrtat H110C1ations and interactions Lite h1SIOfY arameters Sttes&0r5

Trooh1c relationsh1os 

Ute staae ZonatK>n Deothfm\ Location Salln1tv Temo °C Oxvaen l11ad1ance Food Predators Growth Reoroductton l\loe Soawnma season Comoet1tors Sedtment IOild Nutrients Dlaeases Pollutant. Wweetmoact 
Eggs 

CrtaUons 

larvae 

Crtations 

Juvenile 

Citatmns 

Adults 8-40m PRS La Parguera(1), STC Salt low turbidity Copepods, foramintferans Bleaching due to Bleaching event when 
Rrver Canyon(2). PRN Humacao below5UNT crab zoea and megalops. a sediment plume ° (2,4) temperature was 31 67eC (1), 
Play■ Candelero (3); PRN Fajardo could caun osbacods, gastropod cauQd by chrome Bleachmg event 1992,due 
Cayo Obtlpo (3), Bahia las bleaching (3) la,vae, nemalods, Uoochng (4) temperatures above 30"C and 
Cabezas (3), Cayo lcaco. {3), Cayo pohchaetes {2) low turbidity {<SUNl) (3) 
Zancudo (3). PRS Penuelas {4) 

C1tal1ons 

Leoend. B=brooder S=soawner A=au>eual H=hermaohroditic O=dioeck>us 

Locat10n PR= Puerto Rico N=North S=South E=Easl W=West V=V1At1ues C=Culebra M=Mona Island STH=Samt Thomas STC=Samt Croix ST J=Satnt John 
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Summary table of Oendroovrd cY1indrus life history for Paerto Rico and the U.S.V.I. 

Habrtat associations and interactions Life history parameters Stressors 

Trophic relationships 

Life staae Zonation Deothlml Location Salinrtv Temo. •c Q><Vnen lrradiance Food Predators Growth Reproduction tvne Soawnim1 season Comoetltors Sediment load Nutrients Diseases Pollutants Wave impact 
Eggs 

Citations 

Larvae 

Citations 

Juvenile 

Citations 

Adults reef crest 
(2) 

1-15m(2,3) PRS:EI Mario (1); 
Media Luna (3); 
Laurel (3); 
STC:Brewers 

DS(1) Mid Aug (1) overturned 
colonies due to 
hurricanes (2,3) 

West(2) 

Crtations 

L-nd: B=brooder S=soawner A=asexuai H=hermao1rodltic D=dioecious 

Location: PR= Puerto Rico· N=North S=South E=East W=West· V=Vieaues C=Cuiebra M=Mona Island· STH=Saint Thomas· STC=Saint Croix· ST J=Saint John. 
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Sum man, table ol Eusmilia lastilliata IWe historv for Puerto Rico and the U.S.V.I. 

Habitat associations and interactions Life historv arameters Stressors 

Troohic relationships 

LWe st- Zonation Depth (ml Location Salinity Temp. 'C Oxvaen lrradiance Food Predators Growth Reproduction type Soawnina season Comoetitors Sediment load Nutrients Diseases Pollutants Wave imoact 
Eggs 

Citations 

Larvae 

Citations 

Juvenile 

Citations 

Adults 15.2m (4) PRS:La Parguera upper thermal llmlt High filamentous Bleaching 
(1); Enrique (2); FL 36.4°C (3); mortality algae.Halimeda event when 
(3);PRW: Bleaching event due to the opuntla,and sponges temperature 
Oesecheo (4) dam selfish (2); Boring sponge; ° when temperature WIS 31.67 C 

° Stegastes Anthosigmella varians WIS 31.67 C (1) (1) 
planifrons (4)

-1<2i 
Citations 

Laaend: B•brooder S•spawner A•asexual Hahermaphrodltic 0-dioecious 

Location: PR• Puerto Rico· N•North S•South E•East W•West· V•Vieaues C•Culebra M•Mona Island· STH=Saint Thomas· STC=Saint Croix· ST J=Saint John. 
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Appendix A. 

Detailed listing of non-fishing activities that may adversely impact habitat, including EFH, of managed 
species. 

Physical Alterations 

Hydrologic modifications 
Navigation channel construction/expansion 
Canals and ditches 
Dams and water control structures 

Hydropower operations 
Flood control 
Water supply 
Navigation 
Water diversion 

Levees, embankments, and impoundments 
Water management 
Wildlife Management 
Aquaculture 

Utility crossings and right-of-ways 
Roads, causeways, and bridges 
Alteration of freshwater inflow 
Ground water withdrawals 
Interbasin transfers/surface water withdrawals 

Dredged material disposal and fills 
Open water disposal 
Placement of confined/unconfined material in wetlands 

Excavation 
RemovaL'alteration of wetlands and submerged bottoms 

Minerals exploration and mining 
RemovaL'alteration of wetlands and submerged bottoms 

Placement of structures in the coastal environment 
Industrial and Commercial 

Petroleum exploration and production platfonn operations 
Port development waterfront facilities 
Municipal wastewater outfall structures 

Navigation 
Breakwaters 



Jetties 
Anchorage/mooring areas 

Recreational/Environmental Structures 
Artificial reefs 
Fishing piers 

Beach Erosion Control Structures 
Jetties 
Groins 
Bulkheads 
Special purpose structures 

Ocean dumping 
Dredged materials 
Hazardous materials 
Municipal solid waste 
Municipal wastewater/sludge 

Introduction of exotic species 
Pet and agriculture (including mariculture) related industries 
Ship ballast water releases 
Incidential relocation on vessels, machinery, and animals 

Watershed land use practices 
Agriculture 
Silviculture 

Erosion/Subsidence 
Channel and shoreline erosion from vessel wakes. 
Shoreline erosion caused by manmade structures 

Jetties 
Groins 
Breakwaters 

Faulting induced by ground water extraction 
Relative sea level rise 
Reduced sediment renourishment 
Barrier islands and shorelines 

Recreational boating impacts 
Propeller scarring 
Anchor scarring 
Grounding 
Trash 
Oil and gasoline spillage 



Boat wakes 

Military Facilities 
Degaussing facilities 
Ordnance disposal areas 
Special training areas, bombing ranges 

Water Quality Issues 

Non-point-source Pollution (Percent) 
Agriculture 
Urbaniz.ation 
Silvi culture 

Point-source Pollution (PS) 
Industrial discharges 
Municipal wastewater discharges 
Urban stormwater discharges 
Vessel wastewater discharges 
Thermal effluents from electric power generation facilities. 

Oil spills 
Hydrocarbon pollution 
Toxic substances in cleaning materials 

Chemical contaminant spills 

Air emissions 

Ocean dumping 

Salinity 

Turbidity 

Recreational boating impacts 
Fuel/oil contamination 
Overboard discharges 
Prop and anchor damage to reefs/bottoms 
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OPTION PAPER 

AMENDMENT NUMBER 3 TO THE FISHERY MANAGEMENT PLAN FOR REEF FISHES 

OF PUERTO RICO AND THE UNITED STATES VIRGIN ISLANDS 

AUGUST 1995 

CARIBBEAN FISHERY MANAGEMENT COUNCIL 



Options paper for Amendment 3 to the Reef Fish FMP: gill nets 
and trammel nets. 

I. Introduction 

The Fishery Management Plan for the Shallow-water Reef Fish 
Fishery of Puerto Rico and the U. s. Virgin Islands (FMP) became 
effective September 22, 1985. The FMP (and each of the 
amendments) was prepared by the Caribbean Fishery Management 
Council to establish a management system for the shallow-water 
reeffish resources within the Exclusive Economic Zone (EEZ) and 
the water under the authority of ·the Commonwealth of Puerto Rico 
and the Territory of the U.S. Virgin Islands, from the shoreline 
to the edge of the insular platform. 

The FMP that went into effect in 1985, established regulation to 
rebuild declining reeffish species in the fishery and reduce 
conflicts among fishers.(l) established the criteria for the 
construction of fish trap �•  eq.uired owner id�ntification and 
marking of gear and boat • prohibited the hauling of or tampering 
with another person's traps wit'riout the owner'swritten consent; r.:-'\

\1/pr�hibited the use of poisons, drugs AAd other chemicals and 
explosives for the taking of reeffisli-f-"established a minimum size 

limit on the harvest of yellowtail snapper and Nassau grouper;,,�nd established a closed season for the takin of Nassau grouper. 

In November 1990, Amendment 1 to the FMP established the 
following regulations to rebuild declining reeffish species: (1)
it prohibited the harvest or possession of Nassau grouper; (2) 
c!osed an area in the EEZ southwest of St. Thomas, u�s. Virgin
Islands to fishing during the spawning season for red hind; (3)
increased minimum me�h size for traps to 2 inches; (4) defined 
overfishing; (5) revised the section on habitat description; (6)
proviaed for the co ection of socio-economic data through
federal/state agreements already in existence. 

In October 1993, Amendment 2 to the FMP incorporated the major
species of the deep-water reef fish fishery and the marine 
aquarium finfish fishery into the reef fish management unit. 
This action was accompanied by a change in the FMP's original
title and to the present the FMP is known as the Fishery•Management Plan for the Reef Fish Fishery of to and the 

.s.� s an s. To protect important species and rebuild 
declining reeffish species Amendment 2 prohibited the harvest or 
possession oJ jewfish; prohibited the harvest/possession/sale of 
certa.!n-..!pec es used in the aquarium trade· estricted the�  
collection o marine aquarium fishes to hand-he ip nets and 
slurp guns; close_ iona red hind spawning aggregation 
areas from December through February; closed a spawning
ag regation area for mutton snapper from March through June each 
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year in St. Croix, U.S. Virgin Islands; and changed the criteria 
for the construction of fish traps. 

II. Statement of the Problem 

Amendment 3 addresses the continuing and growing concerns by the 
Council over scarce resources and user conflicts. 

It has been brought to the attention of the Council that fishers 
have been abandonin the use of traps, in favor of nets (gill and 
t�ts) an other g s, o increase eir ca c .  
concerns voiced at Council meetings include: (1) conflict among
trap and net fishers r arding competition fo the fish 
resources; (2 indiscriminate and increasing use of nets and the 
impact,of nets in the established fisheries (e.g., parrotfish and 
bluefish fisheries of St. Croix); (3) a novel fishing practice 
developed in St. Croix whereby nets are used along with SCUBA 
divers who herd the fish onto the nets; (4) conflict between 
commercial and recreational fishers regarding both the 
destruction of fishing gear (nets, buoys, etc.) by the increasing
recreational boating activity and the damage to recreational 
boats by the deployment of commercial fishing nets; and (5) the 
damage to coral reefs caused by gill and trammel nets. 

Ne t___tish--i--ng..-ha.S-.b een._s hown to be in ere as i ng ( See Section IV . 
Background Information) in Puerto Rico. The trend has also been 
reported for the U.S.V.I.; in St. Croix nets are fished using
SCUBA divers to herd fish into the nets. The decline in the trap
fishery is probably the most important factor contributin to the 
i�crease in the number and use____9f nets (re-direction of the 
fishery). In addition, it has been reported that the use of nets 
has an adverse im act on coastal and reef fisheries and represent 
a navigational hazard (user conflict) where ey are 
User conflict is reported from the recreational as well as the 
commercial sector. Commercial fishers argue that their gears are 
destroyed from the increase in recreational vessels and the 
indiscriminate use of all areas by recreational boaters and jet
skies. Recreational fishers report an increase in damage to 
propellers from the increase and indiscriminate deployment of 
�l a d  trammel n ts. Nets are said o be fished around reef 
areas where the possibility of damaging coral is high. Thus,
having a detrimental effect on commercial reef-based fisheries. 
However, nets have also been reported as catching larger size 
fish, most significantly larger fish that those caught in traps. 

Nets have been banned in state waters in Florida (November 1994)
and Louisiana through constitutional amendments. No net 
restrictio in place in the U.S. Caribbean Federal waters. 
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III. Proposed Management Alternatives 

Alternative 1: Ban the use of gill nets and trammel nets in the 
EEZ. 

Rationale: The documented increase in the number of nets and in 
the proportion of the commercial catch nets represent are cause 
of concern. This increase in the landings of fish and shell fish 
caught with nets is taking place at the same time that the trap
landings are decreasing. Taking into consideration that the 
overall declining trend in the commercial landings is well 
documented and that increasing effort has been the most common 
cause of the declining trends, a ban on the use of a specific 
gear could be considered as an alternative management measure.
f 

These gears are size-selective according to the mesh size used in 
fishing. Acosta (1988), Matos Caraballo (1991), and Valdes 
Pizzini et al. (1992) have reported that for certain species
(e.g., white grunt and lane snapper) nets capture, on average,
fish oflarger_size than other gears and, in general, also capture 
a muchbroader size range for individuals or-var±ous spe-c-i-es. 

These gears are said to be destructive of the habitats in which 
they are deployed. However, there is no scientific study
at the Council office documenting the type of destruction and 
the extent of the damage caused oy ne�. Commercial fishers do 
repor that their nets are torn by pieces of coral when they are 
retrieving the nets after fishing. Valdes Pizzini et al. (1992)
report that gill nets are mostly fished in sand flats and 
Thalassia flats while trammel nets are mostly fished in reef 
areas. 

They have been said to be a navigational hazard, specially to 
recreational boating, since they get entangled in propellers. An 
increase in the use of nets and an increase in the number of 
recreational boats have taken place concurrently. (See
Alternative 4). Both activities seem to be taking place in the 
same areas thus creating competition among users. 

Socio-economic data of the fishery indicate that most net fishers 
depend exclusively on fishing (Valdes Pizzini et al., 1992),
though not necessarily exclusively on net fishing. The effect of 
a total ban needs to be considered in relation to the effect it 
would have on the commercial fishers as measured against the 
effect to the fishery, resource-user conflicts and habitat. 

These gears are said to entangle turtles and marine mammals. 

Alternative 2: Establish a mesh/length size for nets. 

Rationale: Establishing a mesh size that allows for juvenile fish 
to escape could be a less drastic measure before banning these 
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gears completely. 

Matos Caraballo (1991) reported that the size of the white grunt
and the lane snapper were larger for fish caught with gill nets 
than for other gears. Other studies report that the size of the 
fish caught with nets is larger and that few juveniles are caught
using these gears. 

Valdes Pizzini et al. (1992) analyzed the possible effects of 
establishing a minimum mesh size larger than that used by
commercial fishers at present. Eliminating the smaller mesh 
sizes would bring about a short-term decrease in the total catch. 
However, it would be the small size fish which would not be 
present in the catch allowing them to grow to a larger size and 
become part of the spawning adult stock (long-term benefit). 
These fish might not necessarily become part of the adult stock 
because other gears, such as traps and spears, are not regulated.
Thus, known non-selective gear would still be operating. 

However, Valdes Pizzini et al. (1992) also report that most fish 
caught with a mesh size of 7.6 cm (about the average size of mesh 
used in gill nets in Puerto Rico) are adults. 

An alternative to this measure would be to establish a minimum 
size of capture for fish. However, this would require knowledge
of the reproductive biology of each species caught with these 
gears. Some 80 species have been reported for these gears
(Valdes Pizzini et al., 1992). The minimum size at capture would 
have to be established for each species separately. 

Alternative 3: Allocate the gear for commercial use only. 

Rationale: There is little information on the use of nets by
recreational fishers in the U.S.V.I. (Olsen, 1979) and none for 
Puerto Rico. No informa�ion is available however regarding the 
number of gear units or the frequency of use of these gears (gill
and trammel nets) by recreational fishers. 

Alternative 4: Establish areas of no use (e.g., not allowed 
within o.s miles of the main reef areas) and/or time periods of 
no-use. 

Rationale Areas of no-use could include those identified as for;  
example breeding grounds and nursery grounds (mangrove areas,
seag�ass beds), areas of critical habitat (coral reef areas) or 
areas assigned to other uses (e.g., recreational swimming or 
boating). Time periods of no-use could be established to allow 
for multi-use of areas (e.g., boating during the day, net fishing
at night). 

Migration of fish are well known by commercial fishers and this 
kind of knowledge pre-determines the times and areas for fishing. 
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Traditionally, most fishing with gill and trammel nets is done at 
night. 

Valdes Pizzini et al. (1992) report that commercial fishers use 
gill nets in Thalassia flats, sand flats and coastal/mangrove 
areas with about the same frequency. Trammel nets are mostly
used in reef areas and Thalassia flats. 

Alternative 5: Establish a limited entry program allowing only
the current users of nets to fish in the EEZ. 

Rationale: Establish a licensing system for net fishers or set a 
cap on the number of gear units to be allowed in the fishery. 

Alternative ,: No Action. 

Rationale: This alternative would be non-responsive to the 
problem identified in the fishery. The potential increase in the 
movement of fishers into this fishery represents a possible
increase in the rate of decline of reef species and habitat. 

IV. BACKGROUND INFORMATION 

I. Definitions 

Nets (Figure 1) are defined as fishing implements comprised
mainly of netting; an open-work fabric forming meshes of suitable 
size for catching fish (CEC, 1992). In general, nets are 
considered passive gear (gill nets, trammel nets) used in 
capturing fish by entanglement or entrapment since they are not 
(usually) actively moved while fishing (Hubert, 1983). Gill nets 
and trammel nets are both enta� nets. These nets can be 
set at the surface, in mid water or flushed with the bottom. 

II. Commercial landings 

1. Puerto Rico 

The use of nets in Puerto Rico (Figure 2) and the U.S.V.I. is 
increasing. The information on the number of gill nets, trammel 
nets and other nets for Puerto Rico is summarized in Table I. 
The number of gill nets in 1946, was 46 and the number of trammel 
nets was 19 (Kahn, 1949). In 1988, Matos Caraballo and Torres 
Rosado (1989) reported 894 gill nets and 426 trammel nets; about 
a twenty-fold increase. There was no catch information by these 
nets from either report. 

Table I also shows the total catch reported by gear and the catch 
per unit effort (CPUE calculated per net) between 1972 and 1993. 
CPUE has decreased from an average of over 600 pounds per net per 
year in the 1970's to about 260 pounds per net per year in the 
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1990's. These numbers are subject to the known biases of the 
voluntary rendition of the commercial landing statistics, among
others. 

The total value of the catch by gill nets is also shown in Table 
I. The value has increased from an estimated $13,000 in 1975 to 
$370,000 in 1985. Overall price per pound for netfish has been 
reported for Puerto Rico to range between 48 cents per pound in 
1975 to $2.03 in 1993. The estimated value of the gill net catch 
for 1993 is $505,470. 

Historically, the species most commonly a:a.-ught wj._th gil.J.__pets as 
reported from the commercial catch have been the�ts, 

arrotfish and mullets. Other species included among�top�
three species lanaecr; aepending on the year, are ballyhoo,
mojarras and snook (snook ranked first in 1992, but in no other 
year appeared among the top three species landed). 

Nets are definitively showing an upward trend in use and an 
upward trend in the percent of the total catch fish caught with 
nets represents. In fact, they have almost replaced traps in 
terms of the percentage of catch reported by gear (Figure 3) i 
Puerto Rico. 

The information available regarding the number of gear units,
length and mesh size of gill nets and trammel nets, frequency of 
use, soak time, etc. is summarized in Table II taken from Matos 
Caraballo and Torres Rosado (1989). Traditionally, most gill net 
activity occurs in the North coast of Puerto Rico. Mesh size as 
well as total length are very variable. There is no information 
on the number of gear units for each specific mesh size (0.5-6
inches) in the Matos Caraballo and Torres Rosado (1989) report.
Acosta (1988) analyzed the commercial data from the west and 
south coasts of Puerto Rico for 1986 and 1987 for gill nets,
trammel nets and beach seines. Fifty-nine and forty species were 
recorded for each year, respectively. The most common species,
by number, caught with gill nets were Sparisoma viride 
(parrotfish) (in 1986 for both the south and west coast) and 
Calamus bajonado (porgy) (in 1987 on the south coast) and 
Haemulon plumieri (in 1987 on the west coast). Both gill and 
trammel nets show similar catch composition. Acosta (1988)
determined size frequency distributions for a number of species
caught with the three gears but no generalization can be made for 
all species. In most cases a much broader size range of 
individuals is captured with gill nets and at least for 5 of the 
7 most common species the mean size of fish caught with gill nets 
is larger (but not significantly larger) than for the other two 
gears. 

Matos Caraballo (1991) reports that at least for Haemulon 
plumieri (white grunt) and Lutjanus synagris (lane snapper) the 
majority of the fish caught commercially with gill nets are 
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larger than the minimum size at maturity (160 and 180 mm,
respectively).. More than 25% of the individuals of Ocyurus 
chrysurus (yellowtail snapper) were less than the minimum size at 
maturity (260 mm) in 1988 and 1989; more than 75% of those landed 
in 1990 were less than the minimum size (Table III). 

Valdes Pizzini et al. (1992) sampled 3 areas (mangrove, inner and 
outer reef) between May 1990 and September 1991. A total of 132 
net sets (30, 51, and 41 for each area, respectively) were made 
using 3-4 nets of 100-150 fathoms each which soaked for 4-6 hours 
(between sunset and sunrise). Table IV shows the percent catch 
per gear and mesh size. The most common species caught in the 
reef areas was the white grunt and the sea bream in the mangrove 
area. The sets were done in non-traditional fishing grounds. In 
addition, hanging ratio was also varied during the sampling time. 
The smaller mesh size used in the study was approximately 3 
inches, the average mesh size use in Puerto Rico (Matos Caraballo 
and Torres Rosado, 1989). The smaller mesh size accounted, for 
gill nets, for the highest percentage by weight of the total 
catch. 

None of the data analyses found in the literature present enough
information to determine a minimum mesh size for gill nets. 

2. U.S.V.I. 

Table V shows the total pounds of netfish reported by month by
the commercial fishers of the U.S.V.I. between 1981 and 1985. An 
increasing trend in the monthly landings for both St. Thomas/St.
John and St. Croix was noted. Average CPUE for gill nets was 15 
and 23 lbs/trip for 1981-1982 and 1984-1985, respectively.
Although no additional information is available at the Council,
it has been reported that there has been an increase in the use 
of monofilament nets (gill and trammel nets) used in combination 
with SCUBA divers to harvest reef fish in St. Croix. Targeted
species include parrotfish, surgeon fishes and grunts (DPNR,
1993). 

Table VI shows the commercial catch as percent of total fish 
landings for netfish between 1974 and 1991. However, there is no 
effort information associated with the total landings. That is,
the total number of gear units (gill nets, etc.) are not 
reported. Clavijo et al. (1984) report that most of the netfish 
is caught using seine nets. In the 1985-1986 commercial fishery
U.S.V.I. survey, cited by Clavijo et al. (1986), it is shown that 
gill nets are among the most commonly used gear in St. Thomas/St.
John, but that although this is also true for St. Croix, no 
information was gathered during the survey. 

Figure 4 and 5 show the per cent catch composition for St. 
Thomas/St. John and St. Croix, respectively. Additional 
information regarding species catch composition by gear is not 
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available at the Council's office. The increasing trend is 
observed in St. Croix. In St. Thomas/St. John the increase is 
not as marked. 

The dollar value reported for fish in the U.S.V.I. was $2.00 
between 1982 and 1985. The 1990-1991 commercial landings report
(Barshinger, 1991) shows that the value for netfish was $2.50 per
pound in St. Croix, but $3.75 in St. Thomas. 

Olsen (1979) reported that of the 33% of the respondents to the 
recreational fishing survey conducted in the V.I. in 1978, 1% 
used gill nets. 

III. Additional Information 

In a study conducted on the southwest coast of Puerto Rico,
Acosta (1988) reports a maximum of 60 species caught with gill
nets. The list of species caught by gill nets includes primarily
parrotfishes and grunts (Figure 6) (Acosta, 1994). Landings data 
for Puerto Rico also show (e.g., for 1983-1987) that the two 
species most commonly caught by gill nets are parrotfishes and 
grunts (Matos Caraballo and Rivera, 1994). Targeting of specific
species is not reported in Puerto Rico. However, in St. Croix,
fishers are targeting parrotfishes and surgeon fishes. 

The gill net is highly size selective (Figure 7). That is the 
size of the fish caught in gill nets is larger than for other 
gear. Among the nets, gill nets show the highest fish mean size 
(e.g., fl. plumieri and parrotfish). The size selectivity is also 
related to the mesh size of the net, but not enough information 
is available to make specific recommendations. 

The rate of catch for gill nets increases at the extremes of 
short and long soak times (Figure 8). Soak time on average is 5 
hours for Puerto Rico (range 2-) and 4 hours for St. Croix (Mr.
Tobias, per. comm.). The efficiency of the gill net decreases as 
fish accumulate in it. Most fishers do not clean or gut the fish 
while they are at sea. In most cases gill nets are set in the 
afternoon/evening and fish are not processed or marketed until 
the next day. Specifically for St. Croix, fishers are setting 3 
gill nets (two sets in V shape and a third at the base of the 
triangle formed by the first two nets) which soak for 4 hours. 
Schools of fish (spotlight and red tail parrotfish) are herded 
toward the net with the help of SCUBA divers. When the fishing
is done, the fish are chilled and kept overnight for marketing
the next day (Mr. Tobias, per comm). 

The relationship between soak time and fish quality has been 
reported as follows: the proportion of dead and spoiled fish 
increase with increasing soak time (Figure 9). The degree of 
spoilage determined by Acosta (1994) was based on texture of 
flesh and odor. 
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Acosta {1994) reports that 31% of the catch spoiled after 20 hrs. 
of soak, even after 6 hours there was a certain portion of the 
catch that had spoiled. He concludes that in La Parguera, with 
short soak times (4-6 hours), less than 5% of the finfish caught
in gill nets are spoiled. 

IV. Socio-economic Information 

The scant information on social and economic aspects of gill nets 
and trammel nets users in the Caribbean has been reviewed by
Valdes Pizzini et al. {1992). 

Valdes Pizzini et al. (1992) report that 36.5% of the net fishers 
stated that their household income depends exclusively on 
fishing. Commercial fishers report that the increase in boat 
activity (recreational boating, jet skies, etc.) account for a 
high per cent of the gear destroyed while fishing. Valdes 
Pizzini et al. (1992) also report that the size of the fish 
caught with these gears is large and that most fishers use larger
mesh size for fishing. 

Net fishers are older than their peers; half the net fishers have 
an education less than 6th grade. 

One quarter of the gill net fishers are "new comers" to the 
fishery (Valdes Pizzini CFMC meeting Nov 29-Dec 1, 1993, La 
Parguera). Many of the net users do not repair their own gear
and depend on others for this service. Although not studied in 
detail, it seems that many more people are buying large numbers 
of nets (10-14) and subletting the net to fishers. 

This gear has been reported by fishers to be very effective 
yielding high catches of large size fish. The nets are fished on 
average 3 days a week and other gears (e.g., lines, traps, etc.)
the rest of time (multi-gear fishery). 

v. Oser conflicts 

Valdes Pizzini et al. (1992) report that commercial fishers 
complain that their nets are destroyed by jet skies and boats 
which have invaded the traditional fishing grounds. Commercial 
fishers and recreational boaters are thus competing for the same 
areas (different resources and uses). Recreational fishers 
however do compete with the commercial fishers for the same 
resources (fishing areas and fish species). The additional 
activities destroy habitat. Also, they complain that their gears 
are stolen both from the water and from storage areas on shore. 

Competition from SCUBA divers was also reported by commercial 
fishers as a major source of concern for net fishers (Valdes
Pizzini et al, 1992). 
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VI. Bans on nets 

Nets have been banned in state waters in Florida. Regulations
will most likely come into place in other states of the Southeast 
region of the U.S.A. (Two articles from the National Fisherman 
(May, 1995) are included in Appendix A.) A literature search of 
the rules and regulations regarding nets in the U.S.A. will be 
conducted in the near future. 

The ban in Florida was approved by voters in November 1994. The 
ban outlaws gill and entangling nets that snag fish in their 
meshes, in state waters (Appendix B). Gill net restrictions have 
also been approved in Louisiana (Appendix B) but disapproved in 
Mississippi. Complete sets of regulations are being requested 
from these states. 
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TABLE III 

T£ �E�N OR MINIMUM SIZE OF SEXUAL M1'TURJ\TION, FORK LENGT 

(••• n < SO) 

Haemulon plumieri 

Minimum size of sexual Maturity = 160mm 

Gear/Year 1988 1989 1990 

Hook and Line 0.eo 0.70 0.14 

Gill Net 2.20 6.10 0.30 

Fish Trap 9.60 11.eo 5.10 

Lutjanus synagris 

�pproximate Mean Size of Sexual Maturation:100=.=1 

Gear/Year 1988 1989 1990 

Hook and Line S.90 2.30 0.eo 
Gill Net 0. 3 0 o.oo 22.00 

Tish Trap 3.90 4.10 15.00 

Lutjanus vivanus 

�pproxioate Miniow:i Size of Sexual Maturation = 380:i::.::l 

Gear/Year 1988 1989 1990 

Hook and 
Gill Net 

Line 94.6�

••• 

75.00 94.30

••• • •• 
Fish Trap 98.60 98.60 9S.60 

Ocyurus chrysurus 

�pproxicate Mean Size of Sexual Maturation = 260%:U:l 

Gear/Year 1988 1989 1990 

Hook and Line 39.10 3S.70 38.20 

Gill net 26.30 26.30 76.60 

Fish Trap se.20 71.20 77.70 



TABLE IV: PERCENT CATCH (BY WEIGHT) BY GEAR FOR 
EACH OF THE THREE (3) FISHING AREAS 
SAMPLED (V ALOES PIZZINI, ET.AL., 1992) 

Mesh Size (cm) 

Area 7.6 8.8 10.1 12.6 Total Gear 

Outer 44% 42% 146 kg Gill 
Reef 

35% 36% 1090 kg Trammel 

Inner Reef 51% 18% 17% 279 kg Gill 

35.4% 547 kg Trammel 

Mangrove 45.5% 109 kg Gill 

53.3% 237 kg Trammel 



draft 

TABLE V: TOTAL POUNDS REPORTED FOR NETFISH
1 

IN THE USVI 

MONTH 
1981 

ST THO

1982 

MAS & ST JOHN 

1983 1984 1985 1981 

ST CROIX 

1982 1983 1984 1985 

JAN 3844 4978 4076 2029 812 129 416 1526 

FEB 3310 2585 2875 3087 871 980 198 2072 

MAR 4005 4648 2966 2561 855 959 265 2060 

APR 3363 3062 6259 3641 498 276 237 1487 

MAY 3028 6007 4349 2727 685 525 669 1585 

JUN 4715 3642 2115 10n 581 445 330 1125 

JUL 2934 6508 5148 1873 846 841 190 712 

AUG 3485 9607 4960 3671 649 857 278 1160 

SEP 2548 2670 4842 2126 743 822 274 1108 

OCT 1694 5399 5402 2278 591 372 139 766 

NOV 1947 3249 4056 3232 2405 562 418 1266 

DEC 1755 1906 3173 22034 492 444 80 1420 

TOTAL 14363 51604 52503 57854 15922 5726 8200 4693 8547 9855 

1 No information available regarding the types of nets used. 

•: NETFISH.TAB 



TABLB VJ: 

PBRCDl'l' CATCH COIIPOS:IT:IOB 
OP covvncm LUID:IIIGS 
ST. TBOXAS Ii ST. JOHii 

Year Potfiah Bookfish lletfish Spearfish Reference 

74/75 76.9 3.8 19.2 0.1 1 

75/76 87.1 7.7 4.8 0.4 1 

76/77 72.7 20.5 6.8 0 1 

77/78 66.4 9.6 23.6 0.4 1 

78/79 69.1 4.3 26.3 0.3 1 

79/80 69.9 9.8 19.9 0.4 1 

80/81 63.8 7.4 28.0 0.8 1 

81/82 78.9 4.2 16.4 0.5 1 

82/83 78.8 10.9 9.6 0.7 2 

83/84 78.7 11.4 9.6 0.3 3 

84/85 75.6 13.1 11.1 0.2 4 

85/86 4 

86/87 4 

87/88 4 

88/89 4 

89/90 69.7 17.9 12.2 � 0.2 5 

90/91 68.8 18.7 12.2 0.3 6 

91/92 70.1 18.0 11.2 0.7 7 

92/93 

1. Wood 
2. Cla•ijo et al. 1984 
3. Cla•ijo et al 1985 
,. Cla•ijo et al. 1986 
5. Barshinger, 1990-1991 
6. Barshinger, 1991-1992 
7. DPHJt, St. Thoaaa, 1993 



TABLB VI (cont.)
PBRCDT CATCH COXPOSITIOB 

OP COIDIBRCI.AL LAJIDI:BGS 
ST. CROI:Z 

Year Potfisb Bookfisb Netfisb Spearfish Reference 

75/76 82.9 4.5 12.0 0.6 1 

76/77 58.3 41.2 o.o 0.5 1 

77/78 76.4 13.0 3.6 7.0 1 

78/79 73.7 18.5 5.2 2.6 1 

79/80 84.6 10.5 1.6 3.3 1 

80/81 76.3 9.4 12.7 1.6 1 

81/82 64.4 31.1 3.2 1. 3 1 

82/83 80.9 14.4 4.0 0.8 2 

83/84 57.2 39.5 0.9 2.3 3 

84/85 52.3 37.9 4.3 5.4 4 

85/86 4 

86/87 

87/88 

88/89 

89/90 67.0 24.0 6.0 3.2 5 

90/91 59.0 30.0 8.0 4.0 6 

91/92 55.0 J3.0 9.0 3.0 7 

92/93 

1. Wood 
2. Clavijo et al. 1984 
3. Clavijo et al 1985 
t. Clavijo et al. 1986 
5. Barabinger, 19901991 
6. Barabinger, 19911992 
7. DPNR, st. Tboaaa, 1993 

https://COIDIBRCI.AL


� 

� 

20 

Of4 

Percent of total catch by gear, St. Thomas 
90 

80 

70 

u 
60 

u 

tJ.. 50 

E-
40 

u 

� 30 netfish
•Ll.J • 

• hookfis
• 

•
•10 

•• spearfish I
I 

76 78 80 82 84 86 88 90 

YEARS 

FIGURE 4 



� 

� 

90 

80 

::c 70 

< 60
u 

50 

40 

tlJ
u 30 

tlJ 
c:l,. 20 

10 

Per cent of total catch, St. Croix 

potfish 

• 

X 

• X • • I spearfish 
X 

X 
X X. X • inetfish 

76 78 80 82 84 86 88 90 

YEARS 

FIGURE 5 



110 a.a-,,,.,__,.__,,,,-;�,,, 

Tallk I 
Ptn:cst.ap flllk aoa lhllldut .,._ br .-, ud a,erialal 

.... Traai.melM OillMI Y.C. NIii'

NJ. ff NJ. If 

lloplipt ..,,_r,.. 
(Spol"UOl'U ,.-,_) 

• 

..., ., .. 10.S 2.7 10.1 ,., 

bdb&Dd� 
(Spon;,o,,y �,,,) ,.1 25.S .,., 2l.2 20.2 ll.t 

� penod"... 
(Sco'IU ..-raJ.) ,., I.I 10.S '2.7 cl.O 2.0 

WluttSNAt 
(HorwuJOlt ,IM1ftirri) cl.0 II.I 7.t ,.• t.J 11.7 

lluC'ltriped SNAt 
(HorwuJOlt riWMr) S.I •., 2., 2.7 2.0 •., 

Srnalh:no,n� ,nmt 
(Humwlo11 cit�,,,) cl.0 2.0 s.o cl.0 

Jolt!lcadporsy 
(C4lo"IIU�) 1.0 2.l cl.0 6.0 cl.0 .., 

larjact 
{C.,.n.r rt,b,r) cl.0 ,., t.l I.S S.4 

Ycllo.-fi11 IDOj&na 
( Grm:s C'i"""") 2.1 ,.• S.J ,.. 

OculllW,eoD 
(Aa111tb1W �) ,.2 •., u J.O u., 

\ 
s., 

ll11tl&III 
(AcolllAIUMI toffll/"'1) 7.0 cl.O J.I ,.o 2.J 

we mapper 
(�,,,,..,,u) 

� 
• 

,., 

11.0 II.I 
'66 ,0 

2., 
16.0 
... 

.... 

22.l 
U2 

27.7 
'" 

,., 

.,.o

m 

. 'Oillnct and trammel DCU for 1hr IOU t.imt gperimeaL 
V.C.. Yilu.&1 casiaa; NL ac1 � ff, IOlk lime. 

• 

FIGURE 6 (ACOSTA. 1994) 

https://Ptn:cst.ap


-

-

-

28 

PR. 

·-

� �... West coaat 1989 

- Cllln•t• 

-- Tra"'m•I nets-

,. 

·-

-

-
-

• 

/ 
__..,

•• ' 
'-/ 

----,
' 

• 

..// ' 

0 

0
z 

20 22 24 29 30 32 34 38 38 40 

Fork length (cm) 

FICUltE 7 (ACOSTA, 1988) 



•) • Ill)

TaMc2 
(a) Tow aumllc-r orr..t1 c:a\llht, wia)lt of ftlll c:a\llht (WT, .. ) aad cruE (anaa) for liJlact ud)
1nmrncl KU ill Ille ac1 �II n,mmnt (11 n,ratDII IM aumwr of'l'lp,licasa))

N� n,,ba 
(latlloma) 

100 

200 

,00 

• Gillac1 

No . .ria4i.._ 
(ru,t) 

• " 
U-27))

• U6 
(1�'9))

• 2'4)

WT 
(Iii) 

21., 
(0.M.S) 
«1.2 
(2.J-1'.2) 
,,., 

CPU£' 
(aeu) 

O.OS,C)
(0.0U) 
o.oso 

(0.012) 
O.OS6)

Tn&IIICIM 

No. e(iadi\'I. 

,, 
(I l•Sl) 
,,., 

(3'-206) 
171

�, ... �.)

21.1 
(2.S-11.2) 

12,.0 
(12.S-71.S) 
ss.o 

CPUE 
(mcu) 

O.OS,C)
(0.0U)
O.ISI)

(0.0)9)
0.046 

(J)..106) (l.1-26.J) (0.014) ()7-SI) (10.1-25.4) (0.011) 

(b))C..tcll r1tes ill lht ICla1 lilDC apmznn1)

SoakWDt OillMI Tram.mcJM 

01) 
No.ofiadi\'I. Ca\di No. o( iadi\'I. Ca\CII 

J 
' 

(ran,t) 

•

,,. 

ntr 

I 
•.2s 

(ran,t) 

27 

nu

I

10 
(M) 
2, 2.025 

(J-IS) 
,. 0.76 

IS 

20 

(�1') 
.. 

(J-60) 
an 

4.20 

..,, 

(7-20) 
.. 

(t-lS)
"

0.71

0.7J
(21-60) (II-JS) 

1CPUE is c:ak1&1a1ed u me 10w wcia)l1 orr1111 c:avah1 (WT, lial Pff fat110111 DC1 � Pff llour. 
'C.atdl rate ii rdatiYC 10 r1111 ca� i.&. )4/(6/J)/••US. 

nGlJll 8 (ACOS'IA. 1994) 



•,.-----------------

..... 

Fii ,. Ptrtftia,t orspoiled (I.lb b} IO&k timt dwin& thret ptriods: ( 1) &f\m)ooD; (2) lllDIC'\; 
(3) IUDrilc. 

1�
--

1 

I tO II ID • 

.. n...,-. 

IU 

F• S. GWDtt ud trammel Dtt me&D Dvmber orspeaa caup1 b)' toll lime<•>· 

FIGURE 9 (ACOSTA, 1994) 



APPENDIX A 



hm Louwana •• fisheria. -
·�KrffllI

let INln 
aodificatlon1 

'!be Florida Marine F1aberia 
Cammiaian in FcbNary 
ec:alfflld IClfflC al ill c:bln,el 
ID pupaMd Nlea lbll lhe ,-1 
uys would hive made far 111-
ilr aJcacc:ma1' ol lbc w 'a 
_.. .. llln.wbailMID 
., - dl'ec:I .. JIiiy. 

11iir ccna:ibmme1 IIDIM-
IDIIII fartiidl any palClll ID -
plr,,ecqlm,IIICIIIIW 
.--. • any adm type· o1 .. 
lqcrM500aq.t.tll
IDlhaftcir_-ecn....._ 

While lhe commivP llil 
llid ill drana 1ft ID limply
oanfarm Nlea ID lbc mt ba. 
� (llhin& naall 
•., 1hc popcMd Nie cbanpa
would have locud rllhcnnalI
CIUI al innova&jvc draru ID
a,pt wirh lhe IICl ban. •11I
Jen)' Sansom, CMC\divc direc·
l0r of lhc Or&aniud raw:nnc:nI
of Aarida. ""'Ibt mnendm&:nlI
clearly uys lhere ii no med rorI
men n&Ja and re,walions inI
ankJ IO enforoe lbe nr.l bin,•I

elimina&cd liniua,c NI would 
.. vc,�balftpDt­
la£ion ol prohibilld 11111 GD 
ocnain lffllll boa&I wtaik nn­
lisin& fedm1 waaen. wd.ed ar 
•Ianchar ill -- wwra. n.c 
ucqwiam. �.do ..I
as,ply ID any bclill M ii llloI
CIIITyiD& I CM IIILI

-o..� 
.,.
1111 to restrict 
1tllnet1 ••• 

ID FdlNat), the Minissq,pi 
$mu. WCMd • bill lbM 
NUld haw made ii ilkpl • 
plsxpllneuwilhiaallik
frrm shaft. Howner, .. � 
died ill Mwda -- .. ,...
failed ID IICL 'lbc biJl would 
blw banned di& - al aaa ID 
cbed was.en. C0U&II lllya eel 
lll)'OUI. Oillnd im would also 
.. VC been fc:Ridde:D GD w.t• 
mdllDdbolidlyL

Raaictiamwcnpupcwd
by the l&alC Ccmmiuian Clll 
Marine Jtaourc:a in January 
afl.er lhe cocnmissian shal down 
11¥1-banpropcul n. .. 
Depanrnclll of W&.ldlifc, 
fisheries and Patti and recs. 
.l&ional &hc:rmal 1ft ill favar 

.. dnc 1111,C CIOIIIU',I wilh 
Oulf shaRlina - Hanc:cck. 
Hanilon and Jack,on. In pan 
"' Hancoct and all al Harrilim 
County. sWneU wauJd bavc 
... barved wiltMII. ball-awe 
flllbarc..

-oz. 

IP,,,.,,,.\i,µ1r ?Szi3 
States 111 ■ocl to 
ltoost 1lrlper catch 

Filhay manaam bavc f\11-
fllled I pmuK ID lcam lbc 
lllilll CIII siped bus r..bcnDm 
11a C0U&II llocb bad l'IC:0¥• 
tnd tram biaaric lows ol a 
dllc:adc a,o. 0D Mardi I, tis 
At1an&ic $Wes Marine 
f"&lhcria CanmiwOD mif'Nd 
Ammdmml 5 ID ill miped 
111&1 manapnc::rv plan. aDow­
iq l&lla IO libenliz.c lb&ir 
fishin& laWL 'fbc l'N'll t1rr,ca 
Ibo includel laniua,c lbal 
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bc&hh of caurwidc bus IIOCb 
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In mml ccuw IWa,, can­
�ial and rllCTt&DOQ&I qua&al 
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fishermen catch the llrunt - again 
'hdltl.er. 

Alflll lleiD& I canmcrdll ft5bennal ,_
aany ye.an, la Jiaacain& IO Ille oa1oill1 
pli&bl ol ochct IDCII ill daia IOUp field ol 
anploymal&. I '8vc beee oornpeUed -, 
lima ID ¥Da al)' opiniaaa � laws 
lq ud 

1\alolaWllll■'8vcMl lbe boakafllllll 
naardift& TEDs and 1illncttina ku la 
Fkrida and cidm Alla join d.ac Wic:rGul 
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NUld '8vc Mal ad dcdl and dcslNcliaD 
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Id 1h11 r c:apr■ined ar cnwed -. 

. OillDcniq II a wbolc a&ory ia ilaelf. I 
•IIDlllt commend dlC lobbyuu far lbe ,-.I
turt boa! usoclatioe, you It.Ive cenaialy
acrcwed die poar old ft&bctman apiD! HI
pll ap bcf'cn 7016 timed coft'• pol ..aI
dieb ID ffiW yow mc:miDa lnw, dcllll Ml
pt, and ii our lr)'ina • feed Im fllllily •I
,OW ,re.a planround by LM&Wll I f•
Isl iD lai1 aeu. He '1 aoc even aflcr ,-rI
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(Continued lrom page I 2J 

lhe next season begins in lhe summer of 
1996. 

-8111, TluG 

GUlf ,· SOUTH AllANTIC-

Fishermen battle net ban 
in court 

Aorida ·s three principal commercial 
seafood organi1.a1ions. Organiud Fishermen 
of Aorida, Southea.-.1em Fisheric."i 
Association and lhe Seafood Con."iumers 
and Pruducers Association, have retained a 
law finn lo file a legal action thal sttks lo 
have lhe slate's 1994 nel ban consli1u1ional 
amendment declared invalid. 

·11ie suil targets Aorida officials and willt
by 10 prohibit enforcement of lhe ban. It 
will challenge lhe amendment ba.� on pro­
leclion provided by certain federal and 
Aorida cons1i1u1ional provisions. says attor­
ney Frank Santty. "There are a variety of 
right-. afforded 10 individuals under both 
constilulions that we contend lhe adoption 
of lhe nel ban amendment violates," he says. 

Santty says lhe suil will probably be filed 
in mid-June. The ban lakes effect July I. 

-DrrRiwrs 

Gillnet restrictions 
approwed 

Louisiana commercial fishermen say thal 

I\..\..\..IIIIJ t'•'.I·"'--" �••u•'-• •'---t-,•·H•Ul\111, UH•ut-,•• 

lenncd a compromise, rcaily amounls lo a 
lolal ban on lishing. 

As lhe lcgisl.ilion slood al press lime (lhe 
House and Scnalc were still dclcnnining 
final language). severe reslliclions on every­
thing fmm season lcnglhs lo mesh sit.cs 
have been placed upon the apprmiimatcly 
1,(KX] commercial fishenncn in the slate. 

Among the most drastic measures are 
lhese: 

•tAs of March 2, 1997, gillnels cannott
be used lo land speckled 1rou1; 

•tSpeckled trout. pompano and mullett
sea"iOOs will he shortened; 

•tFishermen will be limited lo onet
1,200' gillnel per vessel; 

•tMinimum mesh size for mullet and seat
trout nets will increa"ie from 3 1{2" to 4". 

•tNels cannot be left in the water.t
ln.-.1ead, strike nelling must be used. 

The slate's commercial fishermen are 
deeply disturbed by the developments. 
which they say were orchestrated hy a 
smear campaign and political pressure 
from lhe powerful recreational fishing 
lobby. 

"We can '1 catch fish under this legisla­
tion," says Pde Gerica, president of the Lake 
Pontchartrain Fishermen's As.,;ocial ion. 
"They threw a bill al us that they said wa.,; a 
compromise. It wa.-. a death bill. There wa,; 
no biological data what'iOCver I that supports 
the bill)." 

Recreational fishermen catch about 9 mil­
lion lbs. of spotted sea trout each year com­
pared 10 lhe I-million-lb. commercial quota. 

Fishermen also say strike nelling is not 
fea"lible in most state waters. "II can't 
work," Gerica says. "hccause in Louisiana 

J uu '-•'-• 1 .tl..\.. &It\.. t1.-.11. IUU 11\..L\J f:."'"-J LIL,UI 

waler." 
Gerica says his 150-memhcr group. made 

up primarily of linfohcnncn. will hand 
together with 14 other stale commercial 
lishing organizations lo light the legislation. 
"We won't lake ii." he says. "We're gonna 
fight ii legally and on the slrecls." 

- Vurid Krapf 

Virus destroys fann­
raisecl shrimp 

A killer virus that appeared in Texas' 
Rio Grande Valley in May has caused 
suhstanlial losses in farm-raised Pacific 
while shrimp. according to S.K. Johnson, 
extension fish disease specialist for the 
Department of Wildlife and Fisheries 
Sciences al Texas A&M Sea Grant. 

The laura virus. harmless lo humans, 
causes typical pond losses reaching 80% 
to 90%, Johnson says. Losses in Cameron 
Counly ponds, he adds, are high. 

How the virus infected the Texas ponds 
isn ·1 known. Once established, it spreads 
via hirds feeding on sickly shrimp. water 
hugs and possihly the wind. • 

There's no conclusive evidence that 
Taura syndrome poses nn risk to native 
Texas brown and white shrimp. Bui limited 
sludics hy Dr. Don Lightner of the 
University of Arimna "indicate the natives 

f 
arc relalivcly unafected," Johnson says. 
"Ma'isivc losses to wild stocks have not 
heen reported from viral disea,;cs." he says, 
"in spite of the development of aquaculture 
in certain. regions." 

- LJnc· Btdmsian 

Northern cod stocks 
show signs of life 

·n,is spring. for the first lime in severalt
years. a ma-;s of spawning-age codfish wa,; 
dismvered in lhe walers off Newfoundland. 

Although no one is saying this marlcs a 
recovery in deva.,;taled northern cod stocks, 
the finding has raised hopes thal this once­
rich resource could rebound in the future. 

Researchers from Canada's Department 
of Fisheries and Oceans (DFO) found 
10,(XX) lo 20,000 metric Ions (m.l.) of cod, 
aged 7 to 10 years old. in Trinity Bay on 
Newfoundland's ea"it coao;I. While the 
school is small (compared to the 4(XJ,(XX) 
m.l. that historically returned lo Trinity Bayt
10 spawn). researchers la,;t year were unablet
to find any cod al all.t

According to DFO's William Doubleday, 
"This is lhe largest aggregation of spawning 
cod we've seen in northeast Newfoundland 
since 1992. It's good news in that there is 
still a significant spawning stock in this 
area. Bui ii doesn '1 mean lhe stock is 
bouncing back." 

The discovery of mature fish in coastal 
waters offers hope to the 40,000 
Newfoundland fishermen who have been 
out of work since the 1992 cod moratorium 
was imposed 10 try to save northern cod 
stocks. While lhe discovery is welcome 
news, fishermen in Canada's poore."il 
province will not be catching any cod in the 
near future. The moratoriwn is expected lo 
la."il until sometime into the next century. 

-Krn Kr/111 
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L. scabra 

Order Ostreoida 

Family Spondylidae 

Spondylus americanus 

Class Cephalopoda 

Order Octopoda 

Family Octopodidae 

Octopus spp. ( except 

the Common Octopus 

(0. vulgaris) 

Phylum Annelida 

Class Polychaeta 

Family Sabellidae 

Sabellastarte magnifica 

Sabellastarte spp. 

Family Serpulidae 

Spirobranchus giganteus 

Phylum Arthropoda 

Sub-phylum Crustacea 

Order Decapoda 

Family Stenopodidae 

Stenopus hispidus 

S. scutellatus 

Family Hippolytidae 

Lysmata spp. 

Thor amboinensis 

Family Palaemonidae 

Periclimenes spp. 

Family Alpheidae 

Alpheaus armatus 

Family Diogenidae 

Paguristes spp. 

P. cadenati 



Family Majidae 

Mithrax spp. 

M. sculptus 

M. cinctimanus 

Stenorhynchus seticonnis 

Family Grapsidae 

Percnon gibbesi 

Family Squillidae 

Lysiosquilla spp. 

Gonodactylus spp. 

Phylum Bryozoa (Ectoprocta) 

Ph lum Echinodermata 

Class Stelleroidea 

Oreaster reticulatus 

Linckia guildingii 

Ophidiaster guildingii 

Astropecten spp. 

Ophiocoma spp. 

Ophioderma spp. 

Ophioderma rubicundum 

Astrophyton muricatum 

Davidaster spp. 

Nemaster spp. 

Ana1cidometra armata 

Class Echinoidea 

Diadema antillarum 

Echinometra spp. 

Lytechinus spp. 

Eucidaris tribuloides 

Tripneustes ventricosus 

Class Ho]othuroidea 

Holothuria spp. 



Phylum Chordata 

Subphylum Urochordata 

Phylum Chlorophyta 

Halimeda spp. 

Penicillus spp. 

Caulerpa spp. 

V entrica.ria ventricosa 

Udotea spp. 

Phylum Rhodophyta 

Phylum Angiospermae 

Thalassia testudium 

Syringodium filiforme 

Halophilia spp. 

Halodule wrightii 

Ruppia maritima 
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Summa,y t ble ol losh pec,es 

Summary table of Jewfish (E nephelus ,ta�ra l associations and in.!_eract1ons with environmental and habitat variables are listed with cItatIons I 
---Trophic relat1onsh1ps Habitat assoc1altons and interactions 

Life ��ge Season �nation SpecIt1c site Temp Salinity{ Oiryge Depth{ Food Predators Selection Growth Mortaht Production 
---Eggs 

- - - -- - -Larvae Mangrove lagoon PRS La Parguera 
.. 

(3) Mangrove 
shoreward close to 
Isla Guayacc\n and 
Isla Cueva (3) 

- - -Postlarvae 

----- -- - - - - -- -
- --- - �- -

Early Juveniles 
----C-- --- -- --

Late Juveniles Red mangrove PRS.Jobos Bay (7) Nursery grounds 

props (1,7), Mangrove and 

seagrass seagrass beds (7) 
communrtte5 (7) 

- - - - - - - -- - -
-

Adults Reef (5,6) reefs STC Salt River 50feet Lobster 
crevices ( 1 ) Canyon (5) PRS: (5) (Panu/,rus

coastal lagoon Jobos Bay (6) argus) and 
(8**) PRW: Joyuda (8**) Scy//ardes 

aequ1ct1a//s, 

ltshes,crabs, 
sea turtles (2) 

-- --- - - -- - --- --_,.__ _,_ 

Unknown Spawning adults 
in PR and 
USVI (1) 

-

--

--,___ - --- ,_ --· --

,___ -
---

--- - -
-
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Literature Jewfish Epinephelus itajara 
1. Vivaldi J.L. 1986. Compendio Enciclopedico de Los Recursos naturales 2 Vol.7 Los Peces Marinos de Puerto Rico por D.S. Erdman, J.M. Berrios. I. Corujo y JG. Gonzalez Source: 

CMFC 

2. Randall, J. E. 1967. Food habits of the reef fishes of the west indies. Univ Miami Sluddies in Trop. Oceanog 5: 665- 847Source Miguel Figuerola archives Fish lab DNR 

3. Dennis,G.D, □ .Goulet.J R  Rooker. 1991 lchthyoloplankton assemblages sampled by night lighting in near shore habitats of southern Puerto Rico pp.89-07. IN: Larval Fish Recruitment and 
Research in the Americas: Proceedings of the 13

th 
Annual Fish Conrerence 1989, Merida Mexico. (Ed. By Hoyt, R. D) NOAA Technical Report NMFS 95 also in contributions of the 

Department of Marine Sciences Sources: DR. Rich Appeldoorn library 
4. •• Martin F.D. and J Patus 1973. A comparison of rish faunas in a highly stressed and a less stressed Tropical Bay -Guayanilla and Jobos Bay, Puerto Rico Proc. 27

1H 
Annual Conference of 

the Southeastern Association of Game and Fish Commissioners Source. : Department of manne Sciences Library 
5. Kaufman L. and J Ebersole 1984 Microtopgraphy and the organization of two assemblages of coral reer fishes in the west indies J. Exp. Mar. Biol. Ecol., vol. 78. Pp.253-268 Source: Dept. 

of Marine Sciences Library 
6. Martin F.D. 1974. Distribution, seasonality and feeding ecology of the fishes or Jobos Bay. 1974. Puerto Rico Nuclear Center Jobos Bay Annual Environmental Report 1 :90-190. 

(Source:CEER) 
7. Piastro L. 1974. Juvenile Fish of Jobos Bay. Puerto Rico Nuclear Center Jobos Bay Annual Environmental Report 1 :196-213. (Source:CEER) 
8. ••Perez, M. M. Llano and C. Liboy 1979. Suplemento tecnico para la reserva natural de Laguna Joyuda y Terrenos Asociados Report submitted to DNR. Pp.185 (source: CEER) 
9. 
10. 
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Summary table of fish species 

Summary table of Rock hind (Epinephe/us _adce_nsionis) associations and interactions with environmental and habitat variables are listed with citations__ ____ J _________ _ 

Ufe �!�ge ___ Season --S�2ific site_ 
··--

Eggs 

Laivae 

Posttaivae 
. ---· 

Ear1y juveniles 
Late juveniles 

Rocky PRS:LaAdults 
bottoms( 1 ); Parguera 
reefs (4),PRS Ponce 
(4,5,8,11)(A.pal Cayo Ratones 
mate zone) (5 .. ) Cayo 
(5••)(HR Berberia (5 •• ) 
shoreward, LR PRS:Guayanilla 
slope (5••) HR Bay(6 .. ) 
shelf edge,HR STC:Salt River 
offshore) (4) Canyon (8); 

PRS: Jobos Bay 
(11) 

. .. ... -- -- --- --- -----····-- ---- ---+-----·--

Spawning adults Ripe females 
with mature 
sex organs in 
December (2) 

Coordinates Coordinates 
R�fer�nc��--- ___ �pacific site__ l�il_l:Jct_e _____ l<>ng\tude___ _ 

5 Ponce Cayo 17o57'15"N 66o40'12"W 
Ratones 
Ponce·cayo-17o55'50"N- 660°:z'i2o·vv 

5 Berberia 

Te'!1P. _ Salinity(ppt Oxygen Depth(m) 

From 
shallow 
waters to 
30m (1) 

Trophic relationships Habitat associations and interactions _ _ ____________ 
Food 

Marine crabs, 
fishes, 
shrimps, 
crustaceans, 
gastropods, 
and chitons 
(3) 

Predator Sele�llr G�<_>-� Mort�lity __ _ Production 

Mercury levels 
(petrochemical 
disposal) below 
critical limit 1.0g/gb 
not lethal, 6** 

------ --------------!-,-- ---- ·-- --- --

Page 1 
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Literature Rock hind Epinephelus adcencionis 

1. Vivaldi J.L. 1986. Compendio Enciclopedico de Los Recursos naturales 2 Vol.7 Los 
Peces Marinos de Puerto Rico por D.S. Erdman, J.M. Berrios. I. Corujo y J G. Gonzalez 
Source: CMFC 

2. Erdman D.S. 1976. Spawning patterns of fishes from the northern-eastern Caribbean. 
Dept. Agric. Puerto Rico, Agric, Fish. Contr. 8:1-36.Source CFMC 

3. Randall, J. E. 1967. Food habits of the reef fishes of the west indies. Univ. Miami Studdies 
in Trop. Oceanog. 5: 665-847Source Miguel Figuerola archives Fish lab DNR 

4. Kimmel J.J. 1985 A characterization of Puerto Rican fish assemblages. PHD. Diss. Univ. 
Puerto rico, Mayaguez 106 p Source Dr. Appeldoom Collection 

5. -Berrios J andJ Gonzalez Azar. 1985. Fish populations studies of the seagrass beds and 
coral reefs of Cayo Berberia and Cayo Ratones , Ponce, P.R. Report to DNR Source CMFC 

6. - Ramirez Barbot J and J.M. Lopez 1979 Biological availability of mercury to the fisheries of 
Guayanilla Bay IN Proceedings of Sympossium on Energy Industry and the Marine 
Environment in Guayanilla Bay CEER, July 12, 1979, Maya guez,P.R. Source Department of 
Marine Sciences Library 

7. - Martin F.D. and J Patus 1973. A comparison of fish faunas in a highly stressed and a 
less stressed Tropical Bay -Guayanilla and Jobes Bay, Puerto Rico Proc. 27

TH 
Annual 

Conference of the Southeastern Association of Game and Fish Commissioners Source.: 
Department of marine Sciences Library 

8. Kaufman L. and J Ebersole 1984 Microtopgraphy and the organization of two assemblages 
of coral reef fishes in the west indies J. Exp. Mar. Biol. Ecol., vol. 78. Pp.253-268 Source: 
Dept. of Marine Sciences Library 

9. ••Garrison G. 1997. ST. John, U.S. Virgin Islands Fish Trap study, 1992-1994 VINP 
technical report pp. 14. Source DR. Richard Appeldoorn library 

10. -wolff N.H. 1996 The fish assemblages within four habitats found in the nearshore waters 
of ST. John, United States Virgin Islands with some insights into the nature of trap fishing 
MS Thesis University. Rhode Island pp. 205pp Source:DR. Richard Apppeldoorn library 

11. Martin F.D. 1974. Distribution, seasonality and feeding ecology of the fishes of Jobos Bay. 
1974. Puerto Rico Nuclear Center Jobes Bay Annual Environmental Report 1 :90-190. 
[Source:CEER] 

12. 



Summary table or fish species 

_ _a�u!11_mary !��I� o! Mi�t_yj!��peratEf!i.'!l!P'!__elu_s_!!l1sta���IJ�_)aass'!c_ialions and interactions with environmental and habita� �a�a�les areJ_isl_E:�-�!th 
_ ___ __ _ _  _ _ _ _ __ _____ __ _____ __ ________a__________ _ _ __a __ Trophic relatio_nshi�s ___ !:l_.ibJ!�l-��s�ciations 
Life Stage _ Season Zon_a.:1!i�n_ _ _ _ �p_e�_!!i�_�it�_ Te111_P. _ Salinity( Oxyge Depth(m) Food __ _ Pre��to�� ?_ele��!!_�r<?�tl___
Eggs 

citations ___a__
and interactions 

_ Mo��li!Y__a____

_aa__a _a _a ________a_a_a_
__a ________a

__����_!!�!!____ __

_ _a
_ _
_ _

- ---------- - -·--
Larvae 

Postlarvae 

Early juveniles 

----- ----- -- -· 

Late juveniles 

Adults --- -- Rocky substrates 600-900 Fish ,a
and reef (1) slab feet (1,2) Wenchmana
rocks or Large (2) 
boulder (2) 

----+ --------
Spawning adults Ripe individuals PR: Shelf 

in January, April edge 100 
(3)aand July (1) fathom linea

(2) 

_

Page 1 
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Literature review Misty grouper Epinephelus Mystacinus 
1. Vivaldi J.L. 1986. Compendio Enciclopedico de Los Recurses naturales 2 Vol.7 Los Peces 

Marinos de Puerto Rico por D.S. Erdman, J.M. Berrios. I. Corujo y JG. Gonzalez (Source: 
CMFC) 

2. Nelson W. and R. Appeldoom. 1985. Cruise Report RN Seward Johnson A Submersible 
survey of the Continetal slope of Puerto Rico and The Virgin Islands 75pp (source: CFMC] 

3. Erdman D.S. 1976. Spawning patterns of fishes from the northern-eastern Caribbean. 
Dept. Agric. Puerto Rico, Agric, Fish. Contr. 8:1-36.(Source CFMC) 
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Summary table of fish species 

Summary table of Yellowedge grouper (Epinephelus flavolimbatus) associations and interactions with environmental and habitat variables are listed with citations • -- ------·-··- -----·--· - �- ------- -- • - • --·. - - - -· - ·Trophic relation Habit,i associations a· nd interactions - --··· 
-Life-l;i�jii_·_ • Season·_· ����!!.��=-�-=- - Sp�cific:�ite Temp Salinity Oxyg Depth(m) Food - Preda! Selecli Growth Mortality Production �---- -- . . ----

Eg_gs __ 

Larvae 

Postlarvae 

Early juveniles 

---

Rocky PRN (1),USVI To 100 to Squid 
substrates ( 1) (1) 200 (2) 

fathoms 
(1) 

Adults
• •  � ••• ··--- - ---- •I-- __.. ____ - -----

Females 
-------+---·-

PRN:Arecibo 
-- -- - - ---+--------- -- ---- ----------

sexually (1) 
matures in 
July and 
August(1) 

Spawning adults 
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