FIGURA 8b. Resultados de los estudios (en escala espacial limitada) realizados para
describir y evaluar el area de impacto directo de los propuestos espigones (jetties) del
proyecto Discovery Bay Resort & Marina en Aguada, Puerto Rico. Estos estudios de

campo se realizaron entre enero 26 del 2007 y abril 13 del 2007.
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FIGURA 9. Distribucién del manati antillano Trichechus manatus manatus.
Segun el USFWS (2007) la mayor frecuencia de avistamientos se extiende
desde San Juan, en direccion de las manecillas del reloj, hasta Rincon.
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FIGURA 10. Avistamientos de tortugas marinas (1997-1999) por medio de censos aéreos
(NMFS, 2002, Dr. José A. Rivera) alrededor de Puerto Rico, Isla de mona al oeste, Isla
de Vieques, Culebra, e Islas Virgenes incluyendo a la isla de St. Croix. Los lugares de
avistamientos fueron documentados con un GPS por el experto de la NOAA Dr. José A.

Rivera.
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FIGURA 11. Los resultados de los datos obtenidos por la NOAA (NOAA, 2006)
utilizando hidroacustica movil para determinar las area de agregacion y desove de
Epinephelus guttatus alrededor de toda la plataforma insular de Puerto Rico .
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. TRASFONDO

El proyecto Discovery Bay, Resort & Marina, propone desarrollar un predio de
230 cuerdas en el Barrio Espinar del municipio de Aguada, Puerto Rico para
propulsar la economia y ecologia de esta regién. La region dentro de la cual se
propone el proyecto esta ilustrada en la figura posterior.

N A 4194
3;55

1590 243 %22

CORDILL

B8 2478

20804 2405
3168 2436

354

1B18 08T N
067 07 142'W
11371 178 rum - 16E

1452 I-ﬂ

x 26 268 2 g Oyn (ﬁu

269 ¥ sn i By MAYAGUEZ
: y AL

El desarrollo Discovery Bay, Resort & Marina conlleva tres desarollos
principales que tendran diferentes impactos sobre la topografia, hidrologia y
ecologia del lugar:

1. la construccion una marina dentro del predio de terreno (un “inland
marina”),

2. la construccion de dos diques, vy,

3. la extension o construccion de un nuevo rompeolas.



Al sur del propuesto rompeolas se encuentra una playa arenosa (playa del
Espinar) donde pudieran anidar tortugas marinas. Esta playa es e: motivo de
este estudio.

Durante el mes de agosto (agosto 28-29, 2004) Vicente & Associates, Inc.,
realiz6 un estudio submarino, desde la zona del litoral (apx.1 pie de profundidad)
hasta 113 pies de profundidad. Este estudio se realizé para caracterizar los
habitaculos bentdnicos en la zona costera del proyecto Discovery Bay Resort
and Marina (Vicente & Associates, Inc., 2004). El titulo de este trabajo es
“Reporte Preliminar: Recursos Marinos (Flora Y Fauna) Bentonicos en el Area
del Proyecto Discovery Bay Resort & Marina, Aguada, Puerto Rico.” Parte de
este estudio consistié en evaluar areas del fondo marino que pudieran ser
utilizada por tortugas marinas como el carey Eretmochelys imbricatay el “peje
blanco” o literalmente traducido como “tortuga verde” (nombre cientifico:
Chelonia mydas) como habitaculos de pastoreo.

En dicho estudio (i.e. Vicente & Associates, Inc., 2004) no se encontraron
praderas de Thalassia testudinum (habitaculo tipico de pastoreo de Chelonia
mydas (sensu Vicente and Thallevast, 1992) ni de poblaciones de esponjas
marinas tipicas consumidas por ei1 Carey de concha Eretrmochelys imbricata (i.e.
Chondrilla nucula, Geodia neptunii entre otras (Vicente, 1997%; Vicente, 1995).
También se realizd otro estudio submarino reciente entre Cafio Madre Vieja
(Aguada) y Aguadilla. En dicho estudio (Vicente & Associates, Inc, tampoco
encontro praderas de Thalassia testudinum ni arrecifes de coral a lo largo de un
trecho de mas de dos kilometros . En este estudio, tambien se determino que no
existen playas adecuadas en este litoral para el anidaje de tortugas marinas
(Vicente & Associates, Inc., 2005, p.51)

Si se encontré ia yerba marina Halophila decipiens (conocida en Inglés como
Paddle Grass) en areas fuera del “iniand marina”. Esta fanerogama marina
puede ser pastoreada por el manati antillano Trichechus manatusy otros
herbivoros marinos.

En este estudio, se enfatiza el tema de las tortugas marinas. Las tortugas
marinas, son los Unicos reptiles marinos que se encuentran en :as aguas
costeras de Aguaca y Aguadilla y en toda la zona sublittoral de Puerto Rico y el
Caribe(Es importante anotar que si existen otros reptiles tropicales marinos
como la iguana marina de las Galapagos (Amblyrhynchus cristatus ), varias
especies de culebras marinas venenosas, y, el cocodrilo de agua salada
(Crocodilus porosus), pero solo en la region biogeogréfica del Indo pacifico).

Las tortugas marinas utilizan la columna de agua para navegar, y también
utilizan i0s arrecifes, praderas de yerbas marinas y sistemas asociados para
pastorear, depredar, como areas de descarso o refugio y como habitat entre
anidaje (i.e. internesting habitat).



Sin embargo, durante ei periodo de desove, todas las tortugas marinas recurren
a una playa arenosa 0 de substrato penetrabie no consolidado para anidar y
desovar. Estas playas de anidaje contienen una zona supralitoral (secas) donde
no debe llegar la marea ni el oleaje antes del periodo de eclusién.

Durante el Sabado junio 4 del 2005, Vicente & Associates, Inc., visitd y evalud la
playa del proyecto Discovery Bay Resort and Marina. Esta playa consiste de
arena mayormente silicea y, y contrario al litoral aguadillano (Vicente &
Associates, Inc., 2005) potencialmente puede ser utilizada para el anidaje de
tortugas marinas. Por lo tanto, para evitar o minimizar impactos asociados al
proyecto Discovery Bay Marina & Resort sobre las tortugas marinas,
implementamos un estudio con los objetivos presentados en la proxima seccion.



Il. OBJETIVOS

Los objetivos de este estudio son los siguientes:

1. monitorear habitaculos de anidaje en el area propuesta a partir de
;unio 11 dei 2005.

2. describir, ubicar, y marcar el lugar especifico donde anidan las
tortugas,

3. determinar el numero de nidos y el nimero de intentos de anidajes (=
false crawls), y,

4. determinar el numero de especies de tortugas que anidan en la playa.

Este estudio provee parte de la informacion requerida por agencias federales
(USFWS) y estatales (DRNA) en relaciéon a impactos directos o indirectos de!
proyecto Discovery Bay Resort and Marina sobre especies marinas protegidas a
nivel internacional (CITES; [UCN), nacional (Ley de Especies en Peligro de
Extincidon del 1973) y a nivel estatal (Reglamento 6766 Para Regir las Especies
Vulnerables y en Peligro de Extincién en el Estado Libre Asociado de Puerto
Rico).



. METODOLOGIA

Habitaculos de anidaje de tortugas marinas en el area del proyecto.

Para evaluar los habitaculos de anidaje en el area del proyecto Discovery Bay
Resort and Marina:

se analizé el Environmental Sensitivity Index Atlas (NOAA 2001)

- se interpretaron fotos aéreas tomadas en la zona costanera del
proyecto (1:10,000);

- se intentd obtener datos de anidamiento obtenidos por agencias
estatales y federales cerca del area del proyecto,

- se analizaron estudios del litoral costero al norte del proyecto
propuesto recientes (Vicente & Associates Inc., 2005), v,

- se realizdé un ano completo (junio2005-junio 2006) de monitoreo
con patrullaje diario, para determinar anidamientos de tortugas en
la playa del proyecto (i.e. playa del Espinar).

Monitoreo de habitaculos de anidaje a partir de junio 2005.

~Para monitorear los habitats de anidamiento en el area del proyecto se
establecié un protocolo de monitoreo (descrito subsiguientemente) basado en
otros estudios realizados por Vicente & Associates, Inc.(2000;2001a;2001Db). El
protocolo ha sido implementado desde junio 11, 2005.

—a implementacionr de este protocolo provee parte de la informacion requerida
por agencias federales y estatales en el proceso de evaluacidn sobre proyectos
costeros como Discovery Bay Resort and Marina. Los objetivos principales de
este estudio son:

- la determinacion del lugar especifico donde anidan las
tortugas dentro de la zona de anidaje;

- la determinacién del numero de nidos de tortuga y/o e
numero de intentos de anidajes (= false crawls) de
tortugas en la zona de anidaje, vy,

la determinacion del numero de especies de tortugas que
anidan en el area de anidaje a ser monitoreado.

10



PATRJLLAJE DE PLAYA DEL ESPINAR.

Es importante especificar, que el observador de campo (persona patrullando la
playa designada) solo es responsable de:

1. detectar posibles actividades de anidaje (anidamiento o intento de
anidamiento) de tortugas marinas en la Playa del Espinar como esta
definido en este reporte y de,

2. informar a las agencias federales y estatales pertinentes (indicadas
subsiguientemente) sobre [a presencia de huellas y/o nidos de
tortugas encontradas en la playa designada.

Se proveyo material educativo (ver Seccion IV en este documento) para orientar
y educar al observador a cargo del patrullaje diario en la playa del Espinar. Solo
las (los) expertos en esta materia (Milagros Justiniano, DRNA, Héctor Horta,
JORNA, Marelisa Rivera, USFWS, el Dr. Jorge Saliva, USFWS, o el Dr. Vance P.
Vicente) determinaran oficialmente la naturaleza de ias huellas, de los nidos y de
intentos de anidaje (= false crawis). Intentamos varias veces (i.e. agosto 18,
2006, diciembre 12 del 2006) comunicarnos con Milagros Justiniano, a cargo del
programa de tortugas marinas DRNA, para coordinar el patrullaje de playas con
el departamento

entrenamiento de personal para conducir el patrullaje de tortugas marinas
(monitoreo de anidamiento)

Se seleccioné al Sr. Neftali Quindnez Tirado para conducir el patrullaje para
determinar la presencia o ausencia de anidajes (o intentos de anidaje) de
tortugas en la Playa del Espinar. El Sr. Quindnez es un residente y pescador de
Aguada con vastos conocimientos sobre la playa del Espinar cerca de donde el
reside. Vicente & Associates, Inc., proveyd al Sr. Quindnez el materiai didactico
y taxonomico necesario sobre las tortugas marinas que pudieran anidar en el
ugar de interés (Playa dei Espinar).

Vicente & Associates, Inc., ofrecidé charlas de educacion ambiental al Sr. Neftali

Quindnez Tirado. Durante dichas charlas se enfatizaron las tortugas marinas.
Por ejemplo se le explicaron al Sr. Quinones los siguientes puntos.

11



cuales son los criterios utilizados en el campo para
identificar actividad(es) e anidaje de tortugas marinas,

cuales especies de tortugas marinas (Cheloniidae +
Dermochelyidae: Testudines) pudieran ser avistadas en la
Playa del Espinar,

cuales son :0s habitos ecologicos de las tortugas marinas,

cuales son los acuerdos internacionales (CITES y IUCN) y
las leyes federales (i.e. Endangered Species Act del 1973)
que protegen las tortugas marinas,

Cuales son las leyes estatales y reglamentos que
protegen las tortugas marinas como la Ley Num. 241 de
15 de agosto de 1999, conocida como Nueva Ley de Vida
Silvestre y el Reglamento 6766 para Regir las Especies
Vulnerables y en Peligro de Extincion en ei Estado Libre
Asociado de Puerto Rico.

Ademas, Vicente & Associates, Inc., también visito la playa del Espinar varias
veces junto con Alexander Méndez con propdsito de inspeccionar la misma,
‘omar videos del lugar y entregar copias del formato de monitoreo al Senor

Quinones.

Para contactar al Sefor Quifiones (o0 alterno) se utilizaron los siguientes
numeros telefénicos o de facsimil:

- Neftali Quindnez Tirado: Tel: (787)210-5264; Fax: (787)826-3661

- Magali Mejias (contacto alterno): (787)826-3661

12



Procedimiento del natruilajc.

El Sr. Quindnez patrulié la playa de arena entre el banco
sur del Caho Madre Vieja hasta el muelle del Espinar
(denominada en este documento como ia playa del
Espinar). Esta actividad se lievo a cabo sin utilizar
vehiculos de patruliaje, entre las 5:00AM y las 6:30AM
todos los dias desde Junio 15 del 2005 hasta junio 21 del
2006. Solo se descontinuo el monitoreo de playa entre
Junio 1 del 2006 hasta Junio *8 del 2006 (vacaciones del
Sr. Quifiones).

£1 Sr. Quinonez determind si se interceptaron huellas o/y
nidos de tortugas (utilizando las guias provistas como
criterio) entre Cano Madre Vieja y el muelle del Espinar.

De observarse alguna huella o nido de tortuga, el
observador de campo marcara e! area, y se comunicara
con los expertos en tortugas indicados en la pagina 11.

Vicente & Associates, Inc., registrara el lugar de anidaje
utilizando un sistema de posicion global (GPS/VPV2).

Se utilizara el formato de campo ilustrado posteriormente
para la documentacion de hallazgos de tortugas.

Mensualmente (cada 30 dias) se sometera un informe
resumiendo los resultados de estos patrullajes. Dicho
informe sera sometido a CORDECO NORTHWES™
CORP.

13



FORMATO PRELIMINAR DE CAMPO
MONITOREO DE ANIDAJE DE TORTUGAS
Discovery Bay Resort and Marina

1. FECHA DEL MONITOREOC
MES
DiA
ARO

2. ACTIVIDAD DE ANIDAJE (=huellas/rasgos de alguna tortuga?)
si (HORA DE LA OBSERVACION )

NO
3. LUGAR DE LA ACTIVIDAD DE ANIDAJE (Determinado por V&A utilizando un sistema de
posicién global)

LATITUD:
LONGITUD:
NOTAS:

4. TIPO DE ACTIVIDAD DE ANIDAJE (Determinado por la experta (el expertoj del
Departamento de Recursos Naturales y Ambientales)

ANIDAJE

INTENTO (=FALSE CRAWL)

5. ESPECIE DE TORTUGA (Determinado por un experto del Departamento de Recursos
Naturales y Ambientales y o del USFWS)

TINGLAR (Dermochelys coriacea)
CAREY (Eretmochelys imbricata)
P.BLANCO

OTRA

NO DET.

7. FIRMA: Neftali Quinones Tirado

8. FECHA

9. NOTAS:

14



Area de rmonitoreo.

ca linea de costa que fue rastreada para evaluar habitaculos de anidaje de
tortugas marinas en la cercar.ia del proyecto Discovery Bay Resort and Marina
estd comprendida entre la salida del Cafio Madre Vieja (Latitud: 18°24.779" N;
Longitud 67° 09.716" W) y la desembocadura del Rio Culebrinas (Latitud: *8°
24.331° N; Longitud 67° 10.583" W). Esta area comprende una distancia lineal
de 1 5 km. El area de monitoreo de anidaje comenzo en la salida del Cano
Madre Vieja, y terminé a! sur, en el muelle del Espinar.
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FIGURA 1. Vista aérea de la playa del Espinar patrullada para detectar
actividades de anidaje de tortugas marinas en Aguada, Puerto Rico.
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Especies de tortugas mar.nas.

=! método y el seguimiento establecido en este monitoreo hace posible distinguir
cualquiera de 'as cinco (5) especies de tortugas marinas reportadas para nuestra
region biogeografica (la Regidn Biogeografica de las Indias Occidentales).
Subsiguientemente, en caracter introductorio, una breve descripcion de estas
CiNco especies.

1. el Carey de concha Eretmochelys imbricada. Esta especie
se observa usualmente en areas cercanas a los arrecifes y
comunidades similares donde se alimenta de esponjas
marinas (Demospongea:Porifera), y se refugia y descansa
en huecos y cuevas arrecifales. Se puede observar todo el
afio y puede anidar todo el ano.

2. el Tinglar o Tinglado Dermochelys coriacea. El Tinglar se
observa en las aguas de Puerto Rico principalmente entre
marzo y junio que es su periodo de anidamiento. Se
alimenta principalmente de “aguas vivas” como las
Schyphomedusae (Cnidaria: Schyphozoa) entre otras
presas.

3. el Peje blanco Chelonia mydas. Esta especie de quelonido
es herbivora y se alimenta principalmente de yerbas
marinas (Thalassia testudinum) y se encuentra en tas aguas
costeras de nuestra isla, particularmente en ei archipielago
de Culebra, Puerto Rico. Esta especie tiene una distribucion
amplia en los océanos Atlantico, Pacifico e indico (Earnst et
al., 1994).

4. la Cabezona o Caguama Caretta caretta. Esta especie rara
vez se observa en Puerto Rico, pero hay avistamientos er
Culebra, en ia isla de la Mona y en muchisimos lugares del
mundo desde Alaska hasta Africa del Sur (Earnst et al.,
1994). Recientemente personal del DRNA (2007) observo y
rescatd una Cabezona en las aguas de Puerto Rico
(VOCERO 2007).

5. .a Golfina Lepidochelys olivacea. Existe por 1o menos un
record de “golfina” Lepidochelys olivacea para Puerto Rico
(Horta et al., 1998). Esta especie tiene una distribucion
amplia en todos los mares tropicales del mundo (Earnst et
al., 1994). Esta especie al igual que la Caguama depreda
principalmente sobre crustaceos y se desconoce si anida en
Puerto Rico o en aguas adyacentes.



Es interesante notar que bajo el nuevo (febrero 11, dei 2004) Reglamento 6766
(Reglamento para Regir las Especies Vulnerables y en Peligro de Extincion en el
Estado _ibre Asociado de Puerto Rico) solo se incluyen tres de las cinco
tortugas marinas anteriormente mencionadas. Por ejemplo, en el anejo 1 (Lista
de especies Vulnerables y en Peligro de Extincion) de este reglamento
(Reglamento 6766) se listan las siguientes tres especies:

1. Chelonia mydas (=Peje-blanco/Green Sea Turtle),
2. Eretmochelys imbricata (=Carey de concha/Hawksbill turtle) v,
3. Dermochelys coriacea (= Tinglar o tinglado/Leatherback turtle).

Especificamente, bajo este reglamento (Reglamento 6766) estas tres especies

quedan listadas, clasificadas y designadas como se explica en las siguientes
tablas (TABLA 1, TABLA 2, y TABLA 3).
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TABLA 1. Status de Chelonia mydas segun el Reglamento 6766 (reglamento
para Regir las Especies Vulnerables y en Peligro de Extincién en el Estado Libre
Asociado de Puerto Rico).

TEMA | DESCRIPCION

Nombre cientifico Chelonia mydas

Nombre comun Peje-blanco/Green Sea Turtle

Designacion anterior EE y EF desde 1985.

Distribucion Toda la costa e islas adyacentes, incluyendo el
Archipiélago de Culebra.

Habitat Praderas de yerbas marinas y arrecifes coralinos.
Anidan en playas arenosas.

Poblacion estimada DD

Razones para designar Destruccion y contaminaciéon de habitats y pesca
ilegal.

Categoria En Peligro (EN): A1 (a, b, ¢, y d).

EE = En Peligro de Extincion?? §s

EF = Especie designada por el Gobierno federal
como En Peligro de Extincion.
DD = Deficiencia de datos.
EN = Especie designada por el Secretario como En
Peligro de Extincion.
A = Reduccién de la poblacion por cualquiera de
las siguientes formas.
1= Reduccidn por observacién, estimacion,
inferencia o sospecha de por lo menos el 50%
durante los ultimos diez ahos o 3 generaciones,
seleccionando el que sea mas largo, basado en
cualquiera de los siguientes elementos, los cuales deben ser especificados:
a. Observacion directa.
b. Indice de abundancia apropiada para la especie.
¢. Reduccion del area de ocupacion, extencion de presencia, y/o calidad del habitat.
d. Niveles de explotacion reales o potenciales.
e. Efectos de especies introducidas , hibridacion, patégenos, contaminantes, competidores
o parasitos.
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TABLA 2. Status de Chelo Eretmochelys imbricata segun el Reglamento 6766
(reglamento para Regir las Especies Vulnerables y en Peligro de Extincion en el
Estado Libre Asociado de Puerto Rico).

TEMA | DESCRIPCION

Nombre cientifico Eretmochelys imbricata

Nombre comun Carey de concha/ Hawksbill turtle

Designacion anterior EE y EF desde 1985.

Distribucion Toda la costa e islas adyacentes. Lugares principales
de anidacion: Isla de Mona, Caja de Muertos y
Humacao.

Habitat Arrecifes coralinos. La reproduccion ocurre en playas
arenosas.

Poblacién estimada Mas o menos 275 individuos juveniles y 800
individuos reproductores en los arrecifes de la isla de
Mona.

Razones para designar Destruccion y contaminacion de habitats y pesca
ilegal.

Categoria En Peligro (EN): A1 (a, b, ¢, y d).

EE = En Peligro de Extincidn??
EF = Especie designada por el Gobierno federal
como En Peligro de Extincion.
DD = Deficiencia de datos.
EN = Especie designada por el Secretario como En
Peligro de Extincion.
A = Reduccion de la poblacién por cualquiera de las|
siguientes formas.
1= Reduccion por observacion, estimacion,
inferencia o sospecha de por lo menos el 50%
durante los ultimos diez anos o 3 generaciones, seleccionando el que sea mas largo, basado
en cualquiera de los siguientes elementos, los cuales deben ser especificados:
a. Observacion directa.
b. Indice de abundanciaapropiada para la especie.
c. Reduccion del area de ocupacion, extencion de presencia, y/o calidad del habitat.
d. Niveles de explotacion reales o potenciales.
e. Efectos de especies introducidas , hibridacion, patégenos, contaminantes,
competidores o parasitos.
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TABLA 3. Status de Dermochelys coriacea segun el Reglamento 6766
(reglamento para Regir las Especies Vulnerables y en Peligro de Extincion en el
Estado Libre Asociado de Puerto Rico).

TEMA | DESCRIPCION

Nombre cientifico Dermochelys coriacea

Nombre comun Tinglar o Tinglado/Leatherback turtle

Designacién anterior EE y EF desde 1985.

Distribucién Cosmopolita. Lugares principales de anidacion:
Costa este de culebra y en el norte de Puerto rico.

Habitat Mar abierto, al norte del Océano Atiantico. La
reproduccion ocurre en playas arenosas.

Poblacion estimada Faita de informacion.

Razones para designar Destruccion y contaminacion de habitats y pesca
ilegal.

Categoria En Peligro (EN): A1 (a, b, ¢, y d).

EE = En Peligro de Extincion??
EF = Especie designada por el Gobierno federal como
En Peligro de Extincion.
DD = Deficiencia de datos.
EN = Especie designada por el Secretario como En
Peligro de Extincion.

A = Reduccion de la poblacion por cualquiera de las
siguientes formas.

1= Reducciodn por observacion, estimacion, inferencia
0 sospecha de por o menos el 50% durante los ultimos
diez anos o 3 generaciones, seleccionando el que sea mas largo, basado en cualquiera de l0s
siguientes elementos, los cuales
deben ser especificados:
Observacion directa.
indice de abundanciaapropiada para la especie.
Reduccién del area de ocupacion, extencion de presencia, y/o calidad del habitat.
Niveles de explotacion reales o potenciales.
Efectos de especies introducidas , hibridacién, patégenos, contaminantes,
competidores o parasitos.

©aoow
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ERETMOCHELYS IMBRICATA

El carey Eretmochelys imbricata (ver FIGURA 2) se encuentra cerca de arrecifes
de coral y se alimentan de esponjas marinas, particularmente de coristidas
como la Chondrilla nucula (esponja higado de galiina) y Geodia neptuni (el
geodio de Neptuno).

Eretmochelys imbricata se distingue de otra tortuga marina (Chelonia mydas)
que, comparten habitat similares. pertenecen a la misma familia
(Chordata:Reptilia: Cheloniidae), muchas veces son de similar tamano. e
inclusive ha ocurrido hibridisacion entre ellas, y ambas poseen cuatro (4) pares
de escudos laterales.

Sin embargo, Eretmochelys imbricata se distingue de Chelonia mydas en que
Eretmochelys imbricata tiene dos (2) pares de escamas pre-frontales mientras
que el peje blanco o tortuga verde (Chelonia mydas) posee solo un par de
escamas pre-frontales entre sus 0jos.

También Eretmochelys imbricata se distingue de otras tortugas en que los
escudos del carapazén estan traslapados (uno encima del otro, itaque
imbricata), la cabeza es aguda y la mandibula superior sobresale como en un
halcén (de esta caracteristica proviene su nombre vernacular en inglés
“hawksbill turtle”.

DERMOCHELYS CORIACEA

El Tinglar Dermochelys coriacea se distingue muy facilmente de todas las otras
tortugas marinas del mundo en las siguientes caracteristicas:

1. eslatoriuga mas grande del mundo (1.8m de largo y pesa hasta 500kg),
2. el carapazon es flexible y no posee escudos o placas;

3. la superficie del carapazdn es lisa como cuero, vy,

4. el carapazon posee cinco (5) quillas o crestas.

Ninguna otra tortuga en el mundo, sea marina, lacustre o terrestres posee estas
cuatro caracteristicas anteriormente mencionadas.

CHELONIA MYDAS

Quizas el Peje-blanco, tortuga verde o GreenSea Turtle (Chelonia mydas) p.eda
observarse anidando o navegando en el area de estudio. De acuerdo al
Caribbean Conservation Corporation (1996), Chelonia mydas, tipicamente anida
entre mayo y ;unio (ver FIGURA 4). Para la region del atlantico occidental en
general, el anidamiento del Peje-blanco se extiende entre marzo y octubre. El
pico de anidamiento ocurre entre mayo y septiambre pero varia con la latitud
(Ernst et al., 1994).




Notese que no se incluye en este estudio la tortuga marina conocida como la
“lora”. La tortuga marina “la lora” o Lepidochelys kempii, rarisima vez se
encuentra fuera de los ‘mites del Golifo de Méjico. Sin embargo, es importante
saber que Lepidochelys kempii, es una de las tortugas marinas mas pequenas
(dos pies de iargo) con un carapacho casi redondo con cinco pares de escudos
laterales. Como bien es abido, una arribada de aproximadamente 40,000
hembras de Lepidochelys kempi fue flmada en Rancho Nuevo (Méjico)en el
1947 (Carr, 1963). A pesar de esfuerzos de proteccidn de playa, la poblacion de
esta especie continua en Peligro de Extinccion (USFWS/TESS January 2007;
Pritchard: 1997). Sin embargo, de acuerdo a Horta (Horta et al., 1998) existe sor
.0 menos un record de su especie simpatrica (vs alopatrica) la “golfina”
Lepidochelys olivacea para Puerto Rico.

La cabezona o caguama Caretta caretta ha sido avistada en la Isla de Culebray
en la isla de Mona), pero esta especie es muy comun en la costa norte de
Suramérica y en la costa sur y este de Norteamérica (observaciones personales
conocimiento y comunicaciones con otros expertos).

Se espera que solo dos especies de tortugas marinas, el carey Eretmochelys
imbricata, y el tinglar Dermochelys coriacea (ver FIGLRA 3), sean las que
pudieran anidar er esta playa de Aguada.

Las figuras 5y 6, se uiilizaran para asistir en la clasificacion de las especies de
tortugas anteriormente mencionadas. Sin embargo, siempre que se observe
algun tipo de evidercia de actividad de anidaje de tortuga en el area de estucio
e. Sr. Quinonez (el observador) se comunicara cor los expertos de las agencias
correspondientes para corroborar cualquier observacion:

- ESTATAL: DRNA, AREA OESTE: Milagros Justiniano: tel: 787-833-
1345.Conrtacto alterno: Héctor Horta: tel: 787-637-1818.

- FEDERAL: Marelisa Rivera: tel: 787-851-7297; Fax: 787-851-
7440.Contacto alterno: Dr. Jorge Saliva: tel: 787-851-7297.
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FIGURA 2. Especies de tortugas marinas en las aguas territoriales de Puerto
Rico: patrén de huellas de anidaje, vistas de un carey sumergido y sobre tierra.
Carey de concha, (Hawksbill turtle): Eretmochelys imbricata. Nota: Las huellas
de anidaje y del Carey y de la Cabezona (Caretfta caretta) son indistinguibles ya
que ambas alternan las aletas (ilustracion de anidaje por Laura Sartucci).
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V‘ICENTE

FIGURA 3. Especies de tortugas marinas en las aguas territoriales de Puerto & Assoc
Rico: patron de huellas de anidaje, vistas de un tinlar o “tinglado” sobre agua y

sobre tierra. Tinglar (Leatherback turtle): Dermochelys coriacea. Nota. Las

huellas de anidaje del tinglar y su identificacion son facilmente determinadas

por su gran tamano (ilustracion de anidaje por Laura Sartucci).

. Dermochelys coriacea
Sand mound ~ ~, —~ -

=
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FIGURA 4. Especies de tortugas en las aguas territoriales de Puerto Rico: VICENTE
patron de anidaje, vistas de un “peje blanco” sumergido y sobre tierra. Peje
blanco (Green turtle): Chelonia mydas. Nota: No anida comunmente en Puerto

Rico. Areas de pastoreo sobre Thalassia testudinum principalmente ocurre en
la isla de Culebra (PR) e Islas Virgenes (USVI, BVI). (ilustracion de anidaje por
Laura Sartucci, foto submarina por Vance P. Vicente).
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IV. RESULTADOS

Se completd un afo (comenzando en junio 15 del 2006 y terminando en junio 19
del 2006) de muestreo de tortugas marinas en la playa del Espinar entre la
salida del Cano Madre Vieja (Latitud: 18° 24.779" N; Longitud 67° 09.716" W) y
la desembocadura del Rio Culebrinas (Latitud: 18° 24.331" N; Longitud 67°
10.583" W hasta el muelle del Espinar) para determinar si esta playa es utilizada
por tortugas marinas como habitat de anidamiento. Este afo de monitoreo
comprende todos los periodos de anidamiento y picos de anidamiento de todas
las tortugas marinas listadas para las aguas territoriales de Puerto Rico y sus
aguas adyacentes.

Las observaciones diarias recopiladas se documentaron en un formato de
campo y se incluyen en el ANEJO |. Luego de revisar todos los datos de campo,
hemos determinado que durante el periodo de muestreo (junio 15 del 2006-junio
19 del 2006) no ocurrid ningun anidaje detectable por el Sr. Quifiones de
tortugas marinas en la Playa del Espinar. Ademas, no se observé ni si quiera un
intento de anidaje (=false crawl) utilizando los criterios establecidos discutidos
anteriormente.

Por otro lado, si se observaron huellas de otros animales: huellas de caninos y
equinos, huellas de aves playeras, y habitaculos y huellas del cangrejo Ocypode
cf quadrata. Esta playa (la playa del Espinar) aparentemente es frecuentada por
vehiculos que transitan por la playa de noche y/o de dia ya que frecuentemente
se observaron huellas de neumaticos sobre la arena. También se observaron
residuos de fogatas durante las mananas de monitoreo. También se observaron
numerosos desechos o basura (flotsam) proveniente del Rio Culebrinas y de
usuarios de la playa del Espinar.

Fotos de la playa del espinar tomadas durante el monitorec de tortugas estan
incluidas en las FIGURA 7 — FIGURA 11. En la FIGURA 7 se incluyen fotos de
la playa del Espinar tomadas durante la manana de Julio 29 del 2005. La foto
demuestra la presencia de huellas de vehiculos de motor, huellas de equinos
(caballos), y huellas de caninos (perros), fogatas y basura. La FIGURA 8
muestra fotos de la playa del Espinar tomadas durante la manana de
Septiembre 8 del 2005. Estas fotos también demuestra huellas de vehiculos de
motor, huellas de equinos (caballos), y huellas de caninos (perros), fogatas y
basura y algunas especies de plantas exoticas (Sanseviera trifasciata). Las
FIGURAS 9, 10 y 11 también evidencian disturbios a esta playa asociadas a
actividades humanas. Otras formas de disturbio que pudieran afectar la playa del
Espinar, como la foto-contaminacion no aparecen documentadas en las
fotografias incluidas en las figuras mencionadas ya que el muestreo se realizé
durante la manana.
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Aungue el muestreo fue intensivo, comao antes dicho, no se detectaron tortugas
marinas, nidos o intentos de anidaje. Es posible que, entre otros factores,
antropogeénicos o naturales, la actividad vehicular tanto cerca de la playa como
sobre la arena, al igual que las actividades relacionadas al “camping” en esta
playa le resten valor a esta playa como habitat de anidaje para las tortugas
marinas. En varias ocasiones, debido a marejadas de tormentas, se inunda la
zona del supra-litoral, factor que pudiera influenciar el comportamiento de
tortugas marinas en su seleccion de habitat para anidar.
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FIGURA 7. Fotos de la playa del Espinar tomadas durante la manana de Julio
29 del 2005. La foto demuestra huellas de vehiculos de motor, huellas de
equinos (caballos), y huellas de caninos (perros), fogatas y basura.




FIGURA 8. Fotos de la playa del Espinar tomadas durante la manana de
Septiembre 8 del 2005. La foto demuestra huellas de vehiculos de motor, huellas

de equinos (caballos), y huellas de caninos (perros), fogatas y basura. En el
centro se nota la presencia de plantas exoéticas como la Sanseviera trifasciata.
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FIGURA 9. Fotos de la playa del Espinar tomadas durante la mafiana de Mayo

5 del 2006. Se puede notar la presencia de huellas vehiculares al igual que la

presencia de huellas de animales domésticos sobre la arena.
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FIGURA 10. Fotos de la playa del Espinar tomadas durante la mafana de Mayo
5 del 2006. Se puede notar la presencia de huellas vehiculares al igual que la
presencia de huellas de animales domésticos sobre la arena. Notese la
abundancia relativa de Sanseviera trifasciata.
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FIGURA 11. Fotos de la playa del Espinar. Estas fotos ilustran dos de los
disturbios antropogénicos mas comunes de la playa: fogatas, y huellas
vehiculares.
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IV. MATERIAL SUPLEMENTARIO: CLAVE DE'IDENTIFICACI(’)N DE
TORTUGAS MARINAS: REGION BIOGEOGRAFICA DE LAS INDIAS

OCCIDENTALES (sensu WIDECAST). Fotos tomadas por dos colegas:

Scout A. Eckert y Meter C.H. Pritchard.
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FIGURA 5. Fotos durante el anidaje de: Dermochelys coriacea (Leatherback,
Tinglar, Latd, Tora), Caretta caretta (Loggerhead, Caguama, Cabezona),
Eretmochelys imbricata (Hawksbill, Carey, Carey de Concha), Chelonia mydas
(Tortuga Verde, Peje Blanco), Lepidochelys kempii (Kemp’s Ridley, Lora), y
Lepidochelys olivacea (Olive Ridley, Golfina). Informacion obtenida de
WIDECAST.
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FIGURA 6. Clave dicotoma para identificar Dermochelys coriacea, Carefta
caretta, Eretmochelys imbricata, Chelonia mydas, Lepidochelys kempii, y
Lepidochelys olivacea Informacion obtenida de WIDECAST.

Tortugas Marinas del Gran Caribe
CLAVE DE IDENTIFICACION

Muy rara a norte de 13° N
Coloracidn gris carbén
en [0S jveniles
Coloracion verde grisaneo
obscwo en los adulios
Hasia 45 kg, largo del
caparazon hasta 70 am

Goflina, Paslama, Guaragua
{ Lepidochelys alivacea )

: iado, 2
amarilo © negro en los adultos grisaceo chscuro Folos: por Scot A Eckert ( Caguama, Golfina ),
Hasta 85 kg, largo del caparazon Hasta 230 kg, largo del caparazin resto por Peter C. H. Prilchard.

hasta 85 om hasta 125 cm
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— FIGURE 9. Descripciones de las huellas de anidaje de Caretta caretta, Chelonia
mydas y Dermochelys coriacea. (The sea turtle tracks of the loggerhead,
green and leatherback turtles). Information obtained from public media.

Loggerhead Green Leatherb K

Alternating flipper marks Symmetrical flipper marks Symmetrical flipper marks
B Narrow track Tail drag and/or poke Very wide tracks
Shallow body pit Deep body pit Shallow but large nest area
Misted sand Large area of misted sand Curvy, looping tracks
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- FIGURE 10. liustracion demostrando las diferencies morfologicas de los

neonatos de Caretta caretta, Eretmochelys imbricata, Chelonia mydasy

Dermochelys coriacea. (Differences in the external morphology of the

e loggerhead, hawksbill, green, and leatherback turtles. Information
obtained from public education documents.
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1.0 BACKGROUND

The Discovery Bay, Resort & Marina is a complex marine-terrestrial project which
involves the development of approximately two hundred and thirty (230) acres of
abandoned agricultural land for touristic-residential purposes. The proposed site
is located in Barrio ( = ward) Espinar which is under the jurisdiction of the
Municipality of Aguada, Puerto Rico. In view of the extended spatial and long
term economic benefits of the project, the proponents of the Project include two
municipalities: the Municipality of Aguada, and, the Municipality of Aguadilla,
which are the leading agencies of the project. The municipality of Aguadilla is
contiguous with the northern limits of the Aguada municipality.

This project (The Discovery Bay, Resort & Marina Project) consists of five
principal components which will have five different or combined impacts on the
topography, hydrology and ecology of the coastal zone of the proposed site.
These components are:

1. the construction of an inland marina which will be created by the
partial excavation of an abandoned sugar cane field outside the
Colosso Agricultural Reserve,

2. the enlargement of an existing opening (the outlet of Cafio Madre
Vieja between the proposed inland marina and the Mona Channel
(west Atlantic coast of Puerto Rico) to create the navigation channel
of the marina.

3. the development of upland facilities such as a hotel, villas and other
upland structures.

4. the construction of two levees: one north and one south of the
proposed inland marina, and,

5. the modification and extension of two rustic existing groin structures
on the shore to construct two jetties.

This study specifically addresses the direct impacts that the proposed jetties
would have (if constructed as planned) on the benthic resources within and
immediately next to the proposed jetty footprint. It is important to note, that during
August 28, 2004, Vicente & Associates, Inc., also conducted a benthic survey
within the sublittoral zone of the project to a depth of 113 ft (“Reporte Preliminar:
Recursos Marinos (Flora Y Fauna) Benténicos en el Area del Proyecto Discovery
Bay Resort & Marina, Aguada, Puerto Rico”).



However, the aforementioned study covered a much larger area than the
proposed jetty location with a different objective in mind (i.e. determining the
general marine benthic composition and marine benthic habitat quality of the site.
Details on the nature and sensitivity of the benthic habitats surrounding the
project site are given in Vicente & Associates, Inc., (2004).

It is also important to understand the limitations of this study which is qualitative
in nature. For example, this study was designed to characterize the general
physical and biological components of the proposed jetty structure.

The sampling design captures only those species which are obvious and which
can readily be identified by a qualified and certified marine specialist. These
larger species are the principal components of resources protected by state and
national laws and regulations.

Therefore, the species listed in this report are limited to common, larger (macro)
epibenthic species occurring at a given time, and do not include many other
species which are inconspicuous to the human eye (i.e. microscopic), migratory
or highly motile species, and do not include all the burrowing and infaunal
organisms which are typical of sandy habitat environments, thus psammophillic.

In addition, many epibenthic motile or even sessile species become obvious at
different times. This study however, with its spatial and temporal limitations we
believe does provide the necessary information on the benthic natural resources
of the proposed site for the decision process of regulatory (USEPA, PRDNRE,
USACE) and advisory (USFWS, NMFS, SHPO) agencies on the future of this
project (the Discovery Bay, Resort & Marina).

In FIGURE 1 we show the two rustic existing “groin” ( = “espuelones” in
vernacular) structures. These rock structures (one north and one south of the
Cafo Madre Vieja) delineate to some extent the outlet of Cafio Madre Vieja into
the Mona Channel. These artificial structures were built with limestone rock laid
one on top of the other in a poorly arranged fashion with inadequate cementing
material. In Figure 1 we also show the approximate proposed extension of the
jetties (black dots) from the original structures, and the location of some of the
benthic stations previously sampled by Vicente & Associates, Inc. (2004).

The detail footprint drawings of the proposed, parallel jetty structures as
designed by Moffait & Nichols (M&N Project 5478, December 28, 2005) are
shown in FIGURE 2. As shown in Figure 2, access to and from the inland marina
consists of a north and a south jetty built from rock material. The north jetty
incorporates the larger existing rock groin and extends it offshore along a NW
direction for approximately 100m. The north jetty head will lay at a depth of
approximately -4.5m ( = 14.8ft). This jetty will protect the marina entrance from
northern swells.



The south jetty (see Figure 2) also integrates the southern smaller existing rock
groin and extends it offshore, also along a NW direction to the same offshore
distance as the northern structure as shown in Figure 2. The crest elevations of
both jetties will be +3.0m with a slope of 1V:2H. The south jetty head will lay at a
depth of approximately -4.5m ( = 14.8ft). The purpose of these jetties is to
provide safe entry and exit conditions to the vessels utilizing the inland marina of
the Discovery Bay, Resort & Marina project.



2.0 METHODOLOGY

2.1 Underwater transects and in siti spot-diveinspection.

The benthic studies to determine the specific benthic communities occurring within the
proposed jetty foot prints were initiated in January 26, 2007. In sitd “spot-dive
underwater inspections were conducted in specific stations, which, according to Figure
2, fell within the proposed jetty structures. A bounce dive is defined as the action of a
SCUBA diver plonging to the sea floor and characterizing all benthic features within a
specified area. In this benthic study each underwater in sitd spot-diveinspection was
conducted using an underwater video camera, a Global Positioning System (= GPS),
SCUBA diving gear and accessories, a digital underwater computer console, an U/W
compass, and an underwater writing slate board.

A boat and a captain provided surface support during each underwater survey. The
Principal Investigator in the field was Vance P. Vicente, Ph.D. Dr. Vicente, President of
Vicente & Associates, Inc., was in charge of the sampling design, of the underwater
filming and of the characterization of the bottom (the seafloor) and is responsible for all
taxonomic determinations. Assistant biologist/diver Alexander Méndez, was in charge
of all SCUBA diving logistics and safety and served as a field biological assistant during
this study.

Each underwater in sitd spot-dive inspection consisted of the following seven (n
= 7) steps:

mobilization to each station with SCUBA and filming gear,

registration of the station location with a Ground Positioning System (EE = 10-20 ft),
3. measuring the depth of the station using an advanced U/W computer console
system,

description of the substrate composition of the station (in sitd),

estimating the dominant fauna and flora of the benthos within a 5m radius (apx.),
writing the information underwater on the slate board.,

filming all the biological and physical features encountered.
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After concluding each spot-dive inspection, the Pl (Principal Investigator) with his
assistant mobilized to the next station in schedule while filming and documenting all
benthic features between stations. Therefore, between each station (e.g. NGN1-NGN2)
a qualitative transect sample was obtained which considerably increased the
sampling size of the seafloor.

A Digital Megapixel Handycam Sonny PC-110 or 120 camcorder camera with a 120x
Carl Zeiss Digital Zoom lens is used for filming . For each transect, the camcorder
camera was loaded with a 60 SP Mini DVC and with a linfo-Lithium battery. The
camera, after tested, was placed inside an underwater housing unit (GATES U/W),
which mechanically controls all the principal functions of the camera system. The
underwater housing is made of a fully anodized marine grade aluminum casting.



The lens which was utilized for filming has a view angle of 90° with full macro and zoom
capabilities. The lens has a focus distance ranging from 0 to infinity. Prior to filming
each transect, all U/W equipment filming control units were tested and a short strip of
the 60 SP Mini DVC tape is shot to inspect if the system is functioning adequately prior
to conducting any underwater transects. Segments of each U/W video are “frozen” for
extracting images used in this report.

In addition, a new high definition (HD) video-camera (the SONY HDR-HC3) is being
used for filming. This Camcorder has a 4.0 mega pixels still image recording, and is
equipped with a Carl Zeiss, Vario-Sonar lens (1.8/5.1-51). This sophisticated video
camera is placed inside the GATES HC3 U/W housing equipped with the Super Wide
Angle Port which provides a 110° field of view and full zoom (0 — infinity). When
necessary U/W lightning equipment (NiteRider halogen lamps) are used.

In general, the stations were arranged and numbered from 1 — 10, beginning with
station 1 (shallowest, nearest to shore) to station 10 (deepest, farthest from shore). The
stations were coded based on whether they occurred within the propose northern jetty
structure ( = NG) or within the southern jetty structure ( = SG). In addition, each station
was further classified with respect to their location on either the north side (N) or south
side (S) of each jetty. Stations 1 - 9 for example, in the northern side of the proposed
north jetty are coded as Station NGN1...NGN9. Stations 1-10 in the southern side of the
north jetty are coded as NGS1...NGS10.

The locations (coordinates) of all stations inspected within the proposed North Jetty,
North Side (NGN) are presented in TABLE 1. The locations (coordinates) of all stations
inspected within the proposed North Jetty, South Side (NGS) are presented in TABLE
2. The locations (coordinates) of all stations inspected within the proposed South Jetty,
North Side are shown in TABLE 3, while those of the South Jetty, South Side are given
in TABLE 4. The locations (coordinates) of all stations inspected within the proposed
dredge channel (= CHAN) are given in TABLE 5.

2.2. Discovery Bay: Geographical Information System Analysis (GIS).

ArcGIS® 9 was utilized to construct an accurate map and a Geographic Information
System (GIS) of Discovery Bay benthic studies. In order to overlay the information layers,
all layers were projected in the same Projected Coordinated System. In the case of
Discovery Bay Assessment, was assigned the State Plane NAD83 Puerto Rico & Virgin

Islands as the common Projected Coordinated System.

The ArcGIS Geo-referencing Tool was utilized to fit the Aguadilla’s aerial photos (North
Aguadilla aerial photo and South Aguadilla aerial photo) into the same spatial reference of

USGS Aguadilla’s Topographic Map. In the geo-referencing process of both photos we
utilized ten (n = 10) Geographic Control Points with a Root Mean Square Error (RMS) of
<1.




After having the Aguadilla aerial photos and the USGS Topographic Map overlaid, the
ArcGIS Add XY Data Tool was used to represent the Vicente & Associates Inc. station
locations in the map. Having the station locations in the map and its geographic
information system, helped represent the benthic assessment values in a real spatial
reference. The spatial precision of the stations depended on the Estimated Position Error
(EPE) of the Global Positioning System (GPS) instruments utilized by Vicente &
Associates, Inc. The EPE of the GPS instruments used in this studied ranged between
10-20 ft.

To build the spatial surface model of the seagrass percent cover we used the ArcGis 9
Geostatistic Extension. Within all options of interpolation methods, the Kriging
Interpolation was chosen. Kriging is a moderately quick interpolator that can be exact or
smoothed depending on the measurement error model. It is very flexible and allows you
to investigate graphs of spatial autocorrelation. Kriging uses statistical models that allow a
variety of map outputs including predictions, prediction standard errors, probability, etc.
The type of Kriging Interpolation used in this assessment was the Simple Kriging
Interpolation. Simple Kriging Interpolation produces interpolation values by assuming a
constant but known mean value, allowing local influences due to nearby neighboring
values. Because the mean is known, it is slightly more powerful than the ordinary Kriging
(ArcGIS® 9).

The majority of the area assessed is classified by the NOAA’s NBHs as Unidentified. The
surface model of the seagrass percent cover built by Simple Kriging Interpolation was the
base for the NBHs addition. The NBHs addition was based on the digitalization of
common values in the surface model of the seagrass percent cover.

Four (4) new classes were added to the NBHs:

Seagrass/Patchy/10-30%,

Seagrass/No SAV Category/0-10%,
Seagrass/0-10%/Infauna Borrows,
Seagrass/0-10%/Infauna Borrows/Octocorallia.

2.3. Taxonomy.

Proper taxonomic determinations is a crucial step in evaluating the impacts of the
proposed jetty structures which form an integral part of the he Discovery Bay, Resort &
Marina project. There are very few experts, or trained marine benthic invertebrate
taxonomists or marine botanists in Puerto Rico. Therefore it is imperative that
taxonomic determinations made during an environmental assessment study are
accurate enough to make an environmental assessment report sufficiently valid for
interagency evaluation.

The taxonomic determinations conducted in this jetty foot print study were made by in
sitd determinations and by utilizing “frozen” relevant images from high quality digital
images taken during the study.



The external morphological characters (shape, size, color etc.) were the primary
basis utilized to describe each species observed during the spot-divestations or
transects conducted between stations. Close-up footage (up to 1 cm of distance
between lens and subject) which captures fine external morphological features
(e.g. conules, septae, etc.) is used for species confirmation in the laboratory.
The general criteria utilized for identifying the benthic taxa found during this
study are given below.

CORALS and GORGONIANS. Hard corals (Cnidaria: Scleractinia) and
gorgonians or “soft corals” (Cnidaria: Octocorallia) were identified to the lowest
taxa possible by using external morphological criteria such as shape patterns
(e.g. branching, encrusting, pillar, brain), corallite characteristics (embedded,
protruded, porous, septa, callice), habitat (e.g. depth, light conditions, exposed,
cryptic), color (including fluorescence and pigment oxidation), and others (e.g.
behavior, symbionts).

Most coral species are identified to a species level by the principal investigator
(i.e. Vance P. Vicente, Ph.D.). Some of the hard coral (Cnidaria Scleractinia)
taxonomic determinations and coral conditions are consulted with coral expert
Daisy Durant, Ph.D.

When necessary hard coral taxonomic references (Colin, 1978; Human, 1993;
Cairns, 1982; Almy and Carrion-Torres, 1963; George and George, 1979;
Bouchon, 1990) were consulted with other specialists. Soft corals or gorgonians
were identified using the expertise of the Pl, and when necessary, references
such as Bayer (1961) and personal communications with other coral experts
were consulted.

SEAGRASSES. Experts, such as the Pl Vance P. Vicente, utilize leaf external
morphological characters to identify most of the 49 species of seagrasses which
are known to exist on a global basis. Sometimes additional plant components
need to be inspected (e.g. number of leaves per shoot, reproductive bodies,
rhizomes, roots). When necessary, microscopic inspections of seagrass blades
are performed by the Pl in Vicente & Associates, Inc., Offices and Lab., in order
to determine blade shape (e.g. oval, lanceolate), basal sheaths, ligules, tannin
cells, leaf veins, and leaf blade margins (e.g. entire, spinulose) among others
(flaccidity, transparency etc.).

The seagrass species found in Puerto Rico and in the West Indian (Caribbean)
Region in general are well known and have been reported in Vicente (1992).
However, exotic seagrass species such as Halophila stipulacea (from the Red
Sea) have recently been reported in Caribbean waters (Ruiz and Ballantine,
2004) and could also be found in Puerto Rico. Exotic seagrass invasions have
also occurred elsewhere (i.e. Zostera japonica, from Japan to the eastern
Pacific (Harrison, 1982).



There is also a possibility that Halophila johnsonii, which is the only marine plant
listed as threatened by the U.S. Fish and Wildlife Service (under the TESS
system) may be found within Puerto Rico territorial waters. This species
(Halophila johnsonii Eiseman) has been found only in coastal lagoons in SE
Florida in the intertidal zone where the substrate consists of fine sand.When
necessary, Phillips (1992) and Hartog (1975) among others (Littler and Littler,
2000) are consulted by Vicente & Associates, Inc., to verify seagrass taxonomic
determinations. The author discusses dubious species with Dr. Dave Ballantine
(UPR/DMS) who is a world expert in the taxonomy of macroalgae and other
macrophytes.

SPONGES. Sponges are dominant in coral reef systems and hardgrounds
throughout the tropics. However they may also dwell in mud bottoms as well as
in sandy bottoms such as those found within the Discovery Bay Marina &
Resort. Sponges are a very complex, primitive taxa belonging to the Parazoa.
There are only very few experts capable of identifying them to a species level.
One of such experts is the Pl of Vicente & Associates, Inc.

Sponges are also identified in the field using external morphological characters
such as shape (e.g. vase-shape, encrusting, dendritic, massive etc); color of the
“ectosome” or exopinacoderm and of the mesohyl, consistency of the individual
sponge in question (e.g. spongy, solid, crumbly), texture (velvety, slimy, rough),
exudates, stellate patterns of the exopinacoderm, and habitat among others.
Sponges are almost all identified to a species level in the field using the author’s
expertise.

When necessary, the following taxonomic references among others were
consulted: (Alcolado, 1986; Hechtel, 1965; Human, 1992; Laubenfels, 1936;
Pang, 1973; Rutzler, 1981; Soest 1978, 1980, 1984, 1988; unpublished,
Vicente, 1982; Wiedenmeyer, 1977; Zea and van Zoest, 1986; Zea, 1987). Only
when necessary, a portion of the sponge is cut free for megasclere/microsclere
analysis including spiculometry.

ALGAE. Many macrophytic algae, mostly consisting of red (Rhodophyta), brown
(Phaeophyta) and some green (Chlorophyta) algae were found in the rocks
forming the existing northern and southern groin of Aguada within the project
(Discovery Bay resort & Marina) site. We used the standard taxonomic criteria
for this type of macrophytes.

Macrophytic algae are classified into the following categories as proposed in the
Coral Reef Monitoring Manual for the Caribbean and Western Atlantic (see
Rogers et al., 1994). These categories are FLESHY ALGAE, CALCAREOUS
ALGAE, CRUSTOSE CORALLINE, ARTICULATED CORALLINE RED, and
TURF ALGAE (= thin algal mat).
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FLESHY ALGAE. Fleshy red algae include species which are large, branching,
have well developed thalli, and are not calcified thus rendering a “fleshy”
consistency. Minor calcification levels, such as those found in Liagora spp. are
not considered significantly calcified and therefore, this genus is kept under the
“fleshy algae” category.

The following taxa are included under this category in this study: red algae
(Rhodophyta) such as Acanthophora spicifera, Dictyurus occidentalis,
Bryothamnion triquetum and Acanthophora spicifera, Amansia multifida,
Gracilaria dominguensis, and brown algae (Phaeophyta) such as Dictyota and
Dictyopteris spp. and green algae (Chlorophyta) such as Caulerpa spp.

CALCAREQOUS ALGAE. Calcareous algae include red (RHODOPHYTA),
calcareous, segmented algae such as the genera Amphiroa, Galaxaura, Jania
and Corallina. These algae also are referred to as “articulated coralline red
algae”. This category also includes green algae (CHLOROPHYTA) such as the
various common tropical species under the genus Halimeda (e.g. Halimeda
opuntia, Halimeda incrassata, Halimeda monile and Halimeda discoidea). Dead
fragments of Halimeda result in the formation of calcareous sand.

CRUSTOSE CORALLINE ALGAE. This category includes red algal species,
which form smooth pavements over dead coral bottoms, and includes genera
such as Peyssonnelia, Sporolithon, Mesophyllum and, Cruoriella. These genera
may invade cryptic or illuminated habitats.

TURF _ALGAE. Turf algae include many species, which do not develop much
tissue (thalli) above the substrate. In coral reef habitats as well as in other rocky
non-biogenic substrates these species normally include rhodophytes such as
Coelothrix irregularis, Gelidium pusillum, Ceramium, and Polysiphonia among
others.

Turf algae (thin algal mats) have become the principal benthic component of
many reefs and hardgrounds since Diadema antillarum populations became
ecologically extinct throughout most of the Caribbean Region between 1983-87.
References which were consulted to verify species of marine plants are Littler et
al., (1989), Woelkerling (1976) and Dawson, (1956). Other lesser abundant
benthic species are identified by using the following references: Colin, (1978);
George and George, (1979); Human (1992) among others (e.g. Tucker and
Morris, 1995; Warmke and Abbot, 1962).

REEF FISH. Reef fish, when mentioned in this report were identified in situ by
the expert and by using the following references listed in the reference section
when necessary (i.e. Robins et al., (1986); Fischer, (1978); Human, (1992); Idaz
and Greenberg, (1986) among others).
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3.0 RESULTS

3.1 The northern jetty: north side.

As indicated above, the relative size, extension, and dimension of the proposed
northern jetty is shown in Figure 2. As indicated in the figure, the construction of this
jetty, in addition to creating the jetty trunk, conveys a revetment along the northern side
of the existing groin. Therefore, our survey began near shore on the north side of the
groin where the revetment is proposed (i.e. Station NGN1, latitude 18°24.823' N,
longitude 67°09.756' W) in shallow water (2.0 ft).

A western panoramic view of the northern side of the existing north groin is shown in
FIGURE 3 below. An interrupted algal zone consisting of Sargassum sp. and of other
brown algae (Thallophyta: Phaeophyta) was observed fringing portions of the intertidal
rocky zone on this side of the artificial structure.

The depth, substrate type, the dominant flora and fauna, as well as notes taken in each
station (Station NGN1 — Station NGN9) along the northern side of the existing north
groin are presented in TABLE 6. Each of these stations are described below.

Station NGN1. This station is very shallow (2ft) and very much exposed to physical
disturbances such as high wave action, sand abrasion and sediment deposition. This
station consists of two different type of substratum: fine siliceous sand (the natural
substrate) and limestone boulders from the groin structure (the artificial substrate). Only
the artificial rock surfaces, particularly surfaces above the ground, are colonized by
epibenthic macroflora and by epibenthic macrofauna.

The dominant marine macroflora consists of thin algal mats composed of articulated
coralline red algae (Thallophyta: Rhodophyta) such as Jania spp., and Amphiroa spp.,
of fleshy brown algae (Thallophyta: Phaeophyta) such as Padina cf sanctae-crucis,
Dictyopteris sp., Dictyota sp., and Sargassum spp., and, of an unidentified green
filamentous algae (Thallophyta: Chlorophyta) and of clumps of Jania sp. (Rhodophyta).

The only marine epibenthic macroinvertebrates observed occurred on the hard artificial
substrates. Perhaps the only single dominant invertebrate in Station 1 was the mussel
Brachiodontes exustus. In some areas, clusters of B. exustus monopolized 100% of the
rock bottom receiving the full impact of waves (i.e. the westernmost section of the
existing groin).

Two species of regular echinoids were found: the non-cryptic White sea urchin
Tripneustes esculentus (which however does exhibit “heaping” behavior) and the semi-
cryptic Red sea urchin Echinometra lucunter. It is very likely that a third species,
Eucidaris tribuloides, which is a boring echinoid, could be found in the subtidal zone of
the groin. Both of the echinoid species observed are grazers (herbivorous) and feed on
macroalgae.
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No “isoyake” (algal-denuded patches) areas were observed, suggesting that the sea
urchin populations found on the submerged sections (i.e. sublittoral zone) of the groin
are relatively low.

Several reef fish species were observed among the building units of the north groin.
Some of these fish species consisted of an unidentified clinid, schools of surgeon fish
(i.e. Acanthurus spp.), wrasses (i.e. Thalassoma bifasciatum), and snappers (i.e.
Lutjanus synagris). Possibly many other reef fish species inhabit this side of the artificial
reef structure. A quantitative fish study of this groin has not been requested at the
moment.

Hard corals (Cnidaria: Scleractinia) were only found on the building blocks of the
existing north groin. These hexacorallians consisted of Siderastrea siderea or “ the
Massive Starlet coral”, of its sympatric species Siderastrea radians and of
Stephanocoenia michilini. All corals observed were encrusting. There were no
gorgonians or soft corals (Cnidaria: Octocorallia) found in this station nor in any of the
other stations surveyed within the north groin and within its proposed expansion. Far
west into the Mona channel some soft corals, as discussed later were found but in very
limited numbers and outside the zone of impact.

All the coral colonies observed were also scarse and small (< 4.0 “ ID), which is typical
of these species when they grow in harsh environments (pers.obs.). The estimated
coral cover for the submerged portion of the northern side of the groin is <<0.5%. This
insignificant coral cover and the very low diversity do not render this structure neither
as a coral reef nor as a coral community. In addition, the bedrock or framework of this
system is not biogenic , and it is in fact of an anthropogenic nature. The typical
competitive dominance of macroalgae under this type of wave-exposed rocky habitat
conditions probably preempts coral development by displacement competition.

The sandy fraction within this rock/sand station was literally barren of visible (=macro)
epibenthic life. The only possible biotic elements which could be found in such a
physically controlled system are those which are psammophilic and eurytopic such as
the so called “infauna”. The infauna consists of normally burrowing invertebrates (e.g.
clams, polychaetes) living within the sand particles. Representative underwater
photographs of the sediments, epibenthic macroflora and of the epibenthic macrofauna
observed along the northern side of the north groin are shown in FIGURE 4.

Station NGN2. This benthic station is six feet deep (z = 6 ft) and it is located just west of
the western tip of the northern groin. The substrate consists mostly of a fine sandy
bottom but with few outcrops from the building blocks of the groin. Although the sand
appears to be mostly of a siliceous nature, black “stains” were found which is indicative
of the presence of the ferrous mineral magnetite. This sandy bottom was devoid of
seagrasses and macroalgae. In fact, the bottom was totally devoid of vegetation except
for floating terrestrial plant debris and for some macrophytic algae attached to the rocks
of the north groin structure (i.e. Dictyota sp., and Dictyopteris sp.).
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The epibenthic fauna consisted mostly of the Scorched mussel Brachidontes exustus
which monopolized much of the intertidal-shallow subtidal surfaces of the groin structure
and of regular echinoids. Isolated, small encrusting coral colonies of Siderastrea siderea
were also found on some of the rocky outcrops. In addition, occasional school of fish
species (i.e. Caranx latus) were observed.

Station NGN3. The depth of station NGN3 is eight feet (8 ft). Similar to the previous
station (NGN2), the bottom consists mostly of fine sand with magnetite residues. Also,
similar to the previous station, the sandy bottom is totally devoid of macrophytic
vegetation and of macrobiotic invertebrate or vertebrate bottom dwelling species except
perhaps for infauna or demersal fish species.

Station NGN4. The depth of station NGN4 is thirteen feet (13 ft) and consists of fine
sand with black magnetite sediment particles and some white calcareous matter. There
was no macrophytic vegetation (e.g. fleshy or calcareous algae or seagrasses) attached
to the sand. The station was also barren of motile or sessile epibenthic
macroinvertebrates.

Station NGN5. The depth of station NGN5 is eighteen feet (18 ft). The bottom substrate
consists of fine sand with magnetite. Thin films (layers) of apparent benthic diatoms (=
diatomaceous ooze) were found over some areas of the prevailing sandy bottom. Like
in the previous sandy bottom stations, the bottom was barren of macrophytic vegetation
and of macro-epibenthic invertebrates (whether motile or sessile).However, like in most
instances, small burrows, probably created by infaunal biota were observed. The only
hard objects found consisted of small stones and pebbles. Diatomaceous oozes were
observed over some portions of the sand.

Station NGN6. The depth of station NGNG6 is twenty feet (20 ft). The bottom consists of
fine sand with ripple marks, and with some diatomaceous layers over the sand. The
bottom is barren of macrophytic vegetation and of epibenthic invertebrates. However
valves of the pelecypod (Mollusca: Pelecypoda) Tagelus plebeius (the Stout Tagelus)
and polychate (Annelida: Polychaeta) tubes were observed. Some anthropogenic debris
was also found over the seafloor.

Station NGN7. The depth of station NGN7 is twenty-two feet (22 ft). The bottom
consists of fine siliceous sand with diatoms forming a thin layer over some of the ripple
marks. Valves of “razor’-like clams (Mollusca: Bivalvia) occur over the sand (possibly
Tagelus plebeius or the Stout Tagelus). The bottom is barren of live macrophytic
vegetation and of epibenthic invertebrates. Non-sand particles such as pebbles and
stones were observed over and within the sand. Suspended organic debris, probably
derived from vascular plants were found within the water column.
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Station NGN8. The depth of station NGN8 is twenty-three feet (23 ft). The bottom
consists of fine sand with magnetite deposits and of randomly distributed pebbles and
polished pieces of limestone. Molluscan shells, rubble and some clay material were
found in the sand. The bottom is barren of live macrophytic vegetation and of epibenthic
invertebrates.

Station NGN9. The depth of station NGN9 is twenty-six feet (26 ft). The bottom consists
of fine sand. Debris and detritus of terrestrial vegetation (probably derived from the Rio
Culebrinas discharge) was found over the bottom. Like in previous stations, the bottom
was found to be barren of live macrophytic vegetation and of macro-epibenthic
invertebrates. Shells of possibly Tagelus plebeius and of unidentified gastropods were
found in the sand. Like in previous stations, burrows, probably induced by the infauna,
were found.

The transition area between stations or the transects conducted between stations
(NGN1-NGN10) within the proposed footprints of the northern jetty are described in
TABLE 7. Remains of the Forceps crab Lupella forceps were seen on none occasion
over the sand suggesting the presence of this species in the proposed jetty site.

Representative underwater photos taken between stations (TR NGN1-NGN2...TR
NGN9-NGN10) along the northern section off the northern groin are presented in
FIGURE 5. Similar to the stations themselves (NGN1...NGN10) the benthos between
stations consisted mostly of a sandy bottom barren of seagrasses and of coral reefs.
However, small, isolated coral encrustations (e.g. Siderastrea siderea and
Stephanocoenia michelinni) have colonized some of the submerged groin surfaces.
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3.2 The northern jetty: south side.

As described below, the substrate type found along the south side of the proposed north
jetty structure are very similar to the substrate type found along the northern side of the
structure. That is, a non-consolidated sandy bottom with submerged limestone rocks
scattered from the existing groin near shore and a barren sandy bottom extending
offshore from the groin to a depth of twenty feet (20 ft).

Similar to the northern side, the only significant epibenthic development has occurred
on the exposed, submerged and intertidal surfaces of the existing groin (an artificial
structure).

A northern panoramic view of the southern side of the existing north groin is shown in
FIGURE 6. The limestone boulders above sea level serve as roosting or resting
grounds for shore birds. The submerged portion of the groin provide the only adequate
habitat conditions for macrophytic algae and invertebrates in this zone. High wave
energy conditions, absence of protective coral reefs, siltation, sand abrasion and
scouring apparently preempts the development of seagrass beds in this zone. The
photo was taken in January 26, 2007 by V&A, Inc., from Station NGS1, latitude
18°24.823' N, longitude 67°09.756' W.

Station NGSI. This station is the shallowest (4.0 ft of depth) and nearest to shore. The
substrate consist of unconsolidated sediments (i.e. fine sand with magnetite deposits)
and of consolidated substrates (the limestone building blocks used to construct the
north groin). The submerged portion of the existing groin as well as the intertidal zone of
the groin structure provide adequate habitat conditions for the development of
macroalgal communities, epibenthic sessile and mobile invertebrates and reef fish
species. In other words, this groin (the northern groin) acts as an artificial reef-like
structure.

Some of the macrophytic (submerged vegetation) organisms observed attached to the
hard bottom surfaces of the existing groin consisted of the brown algae Dictyopteris sp.
and Padina sp., (Thallophyta: Phaeophyta), the articulated coralline red alga Amphiroa
spp., and of the encrusting red alga Peyssonnelia sp., (Rhodophyta) among others such
as the green algae (Chlorophyta) Caulerpa sertularioides and Dictyospheria cavernosa).

The only visible motile large macroinvertebrates observed on the consolidated surfaces
of the existing groin were the regular echinoids Echinometra lucunter and the White sea
urchin Tripneustes esculentus (Echinodermata :Echinoidea). T. esculentus was far
more common (obvious) than E. lucunter due to its non-cryptic habits (although theycan
exhibit “heaping”behavior. The building units (limestone rock) utilized for the
construction of the existing northern groin are found below sea level adjacent to the
groin adding habitat and biodiversity diversity to this zone. Schools of surgeon fishes
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(Acanthurus sp. ) and of wrasses (Thalassoma bifasciatum) were found swimming and
grazing among the rocks.

Station NGS2. The benthic Station NGS2 is at five feet (5 ft) of depth and consists of a
sandy bottom composed of fine sand granules. Some magnetite deposits were found
over the sand. There were no visibile (i.e. macro) invertebrates or plants (i.e.
macroalgae and seagrasses) over the sand. Irregular ripple marks were observed.

Station NGS3. The depth at benthic Station NGS3 is seven feet (7 ft). As in the previous
station the substrate consists of a sandy bottom composed of fine sand granules.

Some magnetite deposits were found within the sand. There were no visibile (i.e.
macro) invertebrates or plants (i.e. macroalgae and seagrasses) over the sand. The
bottom was devoid of macro-epibenthic forms probably due to the physically harsh
conditions of this zone.

Station NGS4. The benthic Station NGS2 is at a ten foot (5 ft) depth. The bottom
consists of a sandy bottom composed of fine sand granules with sparse pebbles of
unknown origin. Some magnetite deposits were also found within the sand. There were
no seagrass beds, algal mats nor live corals within this station.

Station NGS5. Station NGS5 is located within the twelve foot (12 ft) depth contour line.
Thick magnetite deposits were found within the sand which are probably of riparian
origin. There were no seagrass beds, algal mats nor live corals of any kind found in this
station. In fact, the bottom was barren of any macroepibenthic forms.

Station NGS6. Station NGS6 is at thirteen feet of depth (13 ft). The bottom consisted of
fine sand. However, rubble, pebbles and stones were found to be mixed with the sand
fraction. Again, the bottom was found to be barren of visible macroepibenthic forms
such as algae, seagrasses, sponges and corals among others. Dead limpet shells
formed part of the sediments, probably derived from the groin structure or elsewhere.

Station NGS7. Station NGS7 is located in fourteen feet (14 ft) of depth. Like in Station
NGS6, rubble, pebbles and stones were found to be mixed with the dominant fine sand
fraction. No macroepibenthic life forms were detected during this bounce dive.

Station NGS8. Station NGS8 is at sixteen feet (16 ft) of depth. The bottom, as in all
previous stations, consists primarily of fine sand. Some diatomaceous oozes were
found over the sand. Thick bands of magnetite were also found in the sand (like in some
of the previous stations described).

Station NGS9. Station NGS9 is at eighteen feet (18 ft) of depth. The bottom, as in all
previous stations, also consists primarily of fine sand. Magnetite was also found
intermixed with the siliceous sand particles. Pebbles and riparian debris were also found
on and within the sand.
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Station NGS10. Station NGS10 is at twenty feet (20 ft) of depth. The bottom, as in all
previous stations, consists primarily of fine sand. Some diatomaceous oozes were
found over the sand. Magnetite particles and pebbles were also found over and within
the sand.

Representative underwater photographs of the substrate and epibenthos within the
sublittoral zone of the southern side of the north groin are presented in FIGURE 7.
(photographs by V&A Inc., January 26, 2007). Sandy bottom and rocky bottom with the
brown algae Dictyopteris sp. (TR), The articulated coralline red alga Amphiroa (MRL)
and the sea urchin Echinometra lucunter (MRR). Fine sand with an apparent rich
magnetite deposit (BRR). Other species such as the encrusting red alga Peyssonnelia
sp. And others were also observed.

The depths, substrate types, the dominant flora and fauna, as well as the notes taken in
situ during each station inspection (i.e. NGS1 — NGS10) along the southern side of the
existing north groin are given in TABLE 8.

The transition area between stations or the transects conducted between stations
(NGS1-NGS10) within the proposed footprints of the northern jetty are described in
TABLE 9.

Representative underwater photos taken between stations (TR NGS1-NGN2...TR
NGS9-NGS10) along the southern section of the southern groin are shown in FIGURE
8. As shown in the figure, the seafloor between stations or transects (TR NGS1-
NGS2...TR NGS9-NGS10) consisted of the same nature as the seafloor of each
station. The hard bottom or the submerged part of the groin (TR NGS1-NGS2)
consisted of brown algae such as Dictyota and Dictyopteris with some green algae (i.e.
Caulerpa sertularioides). Two sea urchins, the white sea urchin Tripneustes esculentus
and the red sea urchin appeared to be the principal herbivores within the submerged
rocky system. However other herbivores such as acanthurids (Acanthurus bahianus or
Surgeon fish) were also observed in this shallow transect. One coral species (i.e. a
small encrustation of Stephanocoenia michelinni) was observed on the surface of one of
the rocks. Offshore of the groin structure only one coral colony was found in the sand
(i.e. one recent fossil of the rocking coral Manecina areolata).
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3.3 The southern jetty: north side.

The depth (ft), substrate type, the dominant flora and fauna, and notes taken in each station
(Station SGN1 — Station SGN10) along the northern side of the existing south groin are
presented in TABLE 10. The south groin benthic stations were inspected in April 13, 2007.
Selected representative underwater photographs taken along the northern side of the south
groin in April 13, 2007 are presented in FIGURE 9.

Station SGNI.

Station SGN1 was inspected in April 13, 2007 and is located at a depth of 1.0 ft (the
intertidal zone). The bottom consists of sand and artificial hard limestone rocks which
form part of the existing southern jetty. There were no dominant epibenthic species on
the sand. The rocky surfaces consisted of macroalgae (algal tufts) species above the
sediments, but close to the bottom of the rocks the surfaces were barren of of
epibenthic growth.

TR SGN1-SGN2: technical problems with the U/W video system and groundwater
density refraction prevented obtaining an adequate filming of the seafloor between
station SGN1 and SGN2.

Station SGN2.

Station SGN2 is also located within the existing southern groin and consists of the
artificial limestone rocks and sand. The sand appeared to contain at least some amount
of magnetite. At this depth (2 ft) we observed significant amount of sediment
resuspension which probably accounts for the lack of epibenthic development on the
sand. Ripple marks were disoriented. Epiphytic mmacro algae such as Sargassum sp.,
Padina sp., and other macroalgae (i.e. thin algal mats) covered more than 90% of the
exposed surfaces of the groin rocks. Fragments (thalli) of chlorophytes (green
macroalga) were found suspended in the water column. Although visibility in terms of
turbidity was excellent, refraction in the water column from the mixing of fresh and salt
water prevented high resolution filming.

TR SGN2-SGN3: The bottom consists of limestone rocks from the groin structure and
sand. Ripple marks poorly defined and with no directional pattern. Mixture of sea water
with fresh water (from submarine aquifer?) caused refraction of the water column which
prevented high quality filming of this transect.

Station SGN3.

Station SGN3 consists of a sandy bottom at 5 ft of depth. The sand contained ripple
marks, magnetite deposits, and terrestrial ligneous debris. Apparently some offshore
objects were washed inshore due to the presence of Goose barnacles (i.e. Lepas sp.).
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Since specimens were not collected we did not distinguish among the members of the
lepadid (Lepadidae) family. The only marine macrophytes consisted of unattached
(drifting) rhodophyte balls or fragments.

TR SGN3-SGN4: This transect consisted of a sandy barren bottom. Some magnetite
deposits and terrestrial debris were found in or over the sand. There was no dominant
flora or fauna components.

Station SGN4.

Station SGN4 consists of a sandy bottom with magnetite deposits, barren of
autochtonous vegetation and of epibenthic fauna. Some conglomerates (cf beach rock
fragments) however were found. Terrestrial organic debris and detached algae were
found drifting over the sand or in the water column. The depth of this station is 7 ft.

TR SGN4-SGN5: This transect consisted of a sandy barren bottom with no
autochtonous floral or faunal assemblages.

Station SGN5

Station SGN5 consists of a barren sandy bottom with magnetite deposits but with no
development of typical psammophilic flora or fauna components. Red mangrove
(Rhizophora mangle ) leaves and other terrestrial organig, ligneous debris were
observed over the sand. The depth of this station is 8 ft.

TR SGN5-SGNG6: Like in the previous transect, this transect consisted of a sandy barren
bottom with no autochtonous floral or faunal assemblages.

Station SGNG6.

Like in the previous station, Station SGNG6 consists of a barren sandy bottom with
magnetite deposits but with no development of typical psammophilic flora or fauna
components. However, legume pods, ligneous debris, mangrove leaves and other
organic sources of terrestrial origin (Thespesia populnia) leaves) were found on the
sand or drifting in the water column. Eampty shells of the pelecypod Tagelus plebeius
were also found in the sand. The depth of this station is 9.0 ft.

TR SGN6-SGN7: Like in the previous transect, this transect consisted of a sandy barren
bottom with no autochtonous epibenthic development. Similar to Station SGN6
terrestrial vegetation sources were found on the sea floor which include Indian almond
fruits (Terminalia cattapa) and legume pods.
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Station SGN7.

Like in the previous station, Station SGN7 consists of a barren sandy bottom (fine sand)
with magnetite deposits but with no development of typical floral or faunal epibenthic
species. Also like in previous stations, debris/detritus of terrestrial plants as well as
loose macroalgal fragments were found drifting over the seafloor within this station. The
depth of this station is 10.0 ft.

TR SGN7-SGNS8: Like in the previous transect, this transect consisted of a sandy barren
bottom with no autochtonous epibenthic development.

Station SGN8. This station consists of a sandy bottom with some magnetite deposits
but with no dominant, authentic (attached) vegetation or epibenthic faunal components.
However some polychaetes (Annelida: Polychaeta) tubes were found sparsely
distributed over the sand. One Callinectes sp. (a portunid crab) was found within this
station. The depth of this station is 11.0 ft.

TR SGN8-SGNY: Like in the previous transect and station, this transect principally
consisted of a sandy barren bottom with no autochtonous epibenthic development.

Station SGN9.

Station SGN9 consists of a sandy bottom with some magnetite deposits but with no
dominant, authentic (attached) vegetation or epibenthic faunal components. On the
sand, some abraded limestone rubble were found. Ripple marks like in all stations were
found. White recent skeletal deposits and diatomaceous oozes were found over the
sand. The depth of this station is 12.0 ft.

TR SGN9-SGN10: Like in the previous transect and station, this transect principally
consisted of a sandy barren bottom with no autochtonous epibenthic development.
Pebbles and fragments of allochtonous material. Infaunal evidence.

Station SGN10.

Station SGN10 consisted of a sandy bottom with ripple marks and pebbles of unknown
origin. Magnetite deposits as well as diatomaceous oozes were also found over the
sediments. Skeletal fragments of scutellid echinoids (i.e. Mellita quinquesperforata)
were found over the sand. The depth of this station is 13.0 ft.
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3.4 The southern jetty: south side.

The depth (ft), substrate type, the dominant flora and fauna, and notes taken in each
station (Station SGS1 — Station SGS10) along the southern side of the existing south
groin are presented in TABLE 11. These southern jetty benthic stations were all
inspected in April 13, 2007. Selected underwater photographs of the southern side of the
south groin and of the bottom along its proposed extension are presented in FIGURE 10.

Station SGSI.

Station SGSI consists of limestone rocks scattered over the bottom. This rocks are 2
1meter in diameter and were used for the construction of the artificial southern groin.
Among the rocks, a sandy bottom was found at a depth of 3ft. The dominant
macrophytes on the rocks consisted of brown algae (Phaeophyta), principally
Sargassum sp. and Padina sp. A red demosponge, possibly Tedania ignis, or fire
sponge in vernacular, was found attached to one of the rocks. There was no epibenthic
development on the sand, in other words the sand was barren of macrophytic or
macrofaunal growth.

Several species of reef fish were found associated with the submerged portion of the
artificial groin. Some of these reef fish were Abudefduf saxatilis, Abudefduf taurus,
Acanthurus sp., and labrids (= wrasses) among others as discussed later.

TR SGS1-SGS2: This transect consisted basically of the same features found in Station
SGS1. Macroalgae, principally brown algae as described previously prevailed on the
exposed surfaces of the rocks. No epibenthic development was found on the sand.

Station SGS2.

Station SGS2 is also located at 3.0 ft of depth and consisted of the same features found
in StationSGS1. Like in all nearshore stations, macroalgal development was only found
on the upper surfaces of the rocks but not close to the sediments where sand particles
abrade the rock surfaces preventing epibenthic settlement and growth. No epibenthic
development was found on the sand. Some reef fishes (i.e. Gerreidae or moharras))
were found hovering and feeding over the sand

TR SGS2-SGS3: This transect consisted of a barren sandy bottom.
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Station SGS3.

Station SGS3 is located at a depth of 3.0 ft and consists of a sandy bottom. There was
no epibenthic development on the sand. In other words the sand was barren of
authentic, epibenthic flora or fauna, perhaps due to the harshness of the physical
conditions of the site. However, terrestrially derived organic matter such as fruits,
ligneous debris, leaves and other sources were found over the sand or drifting in the
water column.

TR SGS3-SGS4: This transect consisted of a barren sandy bottom with terrestrial debris
(i.e. legumes, leaves, ligneous fragments, detritus) with all the features of the previous
station (i.e. SGS3).

Station SGS4.

Station SGS4 is located at a depth of 4.0 ft and consists, like the previous station, of a
sandy bottom but with some magnetite and scarce calcareous material. There was no
macro-epibenthic development .

TR SGS4-SGS5: This transect consisted of a barren sandy bottom with no macro-
epibenthic species (flora or fauna).

Station SGS5.

Station SGS5 consists of a barren sandy bottom with some magnetite. We found no
evidence of macroalgal or macro-epibenthic invertebrate species over the sand at this
depth (5 ft).

TR SGS5-SGS6: This transect consisted of a barren sandy bottom with no macro-
epibenthic species (flora or fauna).

Station SGS6.

Station SGS6 is located at 6.0 ft of depth and consists of sand with some magnetite
deposits. At this depth small infaunal borrows are noticeable. We found however no
macroalgal development over the sand. The only macro-invertebrate found was the
Keyhole scutellid urchin Mellita quinquiesperforata (Echinoidea: Scutellidae). This “sand
dollar “ is quickly recognized by the fife (5) holes found through the test (itaque,
quinque).

TR SGS6-SGS7: This transect consisted of a barren sandy bottom, with some
magnetite and pebbles, and with no macro-algal species. However, within this transect
we did find the scutellid urchin Mellita quinquiesperforata (Echinoidea: Scutellidae).
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Station SGS7.

Station SGS7 is located at a depth of 8.0 ft along the trajectory of the proposed
extension of the southern jetty. In this station we found a sandy bottom with magnetite
deposits and with no macrofloral development. However we did find the scutellid urchin
Mellita quinquiesperforata (Echinoidea: Scutellidae) in this station.

TR SGS7-SGS8: Similar to previous station.

Station SGS8 is located at a depth of 9.0 ft. The bottom consists of sand with no
development of macroalgal or macro-invertebrate assemblages except for very juvenile
individuals of the scutellid urchin Mellita quinquiesperforata (Echinoidea: Scutellidae).
Many of the individuals of Mellita quinquiesperforata were less than an inch in diameter.

TR SGS8-SGS9: Sandy barren bottom with valves of the pelecypod Tagelus plebeius (n
= 2) or similar species. No individual of Tagelus plebeius, or similar species was found
alive perhaps due to the infaunal nature of this taxa.

Station SGS9

Station SGS9 was found to occur at a depth of 10ft. We found no epibenthic
development (no macroalgae nor seagrasses, no epibenthic macro-invertebrates) in this
station. Valves of the pelecypod Tagelus plebeius were however found.

TR SGS9-SGS10: Sandy barren bottom except for the presence of polychaetes tubes .
Some magnetite deposits were found in the sand.

Station SGS10.

Station SGS10 consisted of a barren sandy bottom with magnetite deposits. We found
no development of authentic (vs allochtonous) macrophytic growth nor macro-
epibenthic vegetation. However evidence of infauna was found (i.e. sand polychaetes
tubes). The depth of this station is 11 ft.
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3.5 The NAVIGATION CHANNEL.

The depth (ft), substrate type, the dominant flora and fauna, and notes taken in each station
(CHAN1 — CHAN10) along the proposed navigation channel which will serve as the inlet to
the marina are presented in TABLE 12. The channel stations were all inspected in April 13,
2007. Selected, representative underwater photographs taken along the proposed navigation
channel (CHAN1-CHAN11) in April 13, 2007 are presented in FIGURE 11.

Station CHANI.

Station CHANI is located at a 2.0 ft depth within the proposed dredge channel on a
sandy bottom with no hard substrate within the surroundings except for the north and
south groin structures. A diatomaceous ooze was observed over some of the sand
surfaces. No epibenthic development was observed.

TR CHAN1-CHANZ2: Sandy barren bottom except for the presence of the scutellid
urchin Mellita quinquiesperforata (Echinoidea: Scutellidae).

Station CHAN2Z2.

Station CHANZ2 is located within the proposed dredge channel at a depth of 4.0 ft.
Terrestrial plant debris derived from the watershed was found over the sand.
Calcareous white particles were found sparsely distributed over the sand with some
magnetite deposits.

TR CHAN2-CHAN-3: Like in the previous transect, the bottom was found to consist of a
sandy barren bottom except for the presence of the scutellid urchin Mellita
quinquiesperforata (Echinoidea: Scutellidae).

Station CHANS3.

Station CHANS consists of a sandy bottom with magnetite deposits. The bottom was
barren of macro-epibenthic species except for the scutellid urchin Mellita
quinquiesperforata (Echinoidea: Scutellidae).Station CHAN3 is located at a depth of 6.0
ft.

TR CHAN3-CHAN-4: Like in the previous transects, the bottom was found to consist of
a sandy barren bottom (with magnetite deposits) except for the presence of the scutellid
urchin Mellita quinquiesperforata (Echinoidea: Scutellidae). Mellita quinquiesperforata
was found but not in sufficient quantities to be considered as a dominant species.
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Station CHAN4.

Station CHAN4, like the previous station consisted of a sandy bottom with magnetite
deposits. The bottom was barren of macro-epibenthic species except for the scutellid
urchin Mellita quinquiesperforata (Echinoidea: Scutellidae). No authentic (autochtonous)
macrophytes or macro-epibenthic invertebrates were found other than Mellita.Station
CHAN 4 is located at a depth of 7.0 ft.

TR CHAN4-CHAN-5: Like in the previous transects, the bottom was found to consist of
a sandy barren bottom. No seagrasses or other type of macrophytic vegetation was
found within this transect.

Station CHANS.

Station CHANS is located at a depth of 9.0 ft. the bottom consists of sand with some
magnetite. Similar to previous near shore stations, terrestrial plant debris such as
leaves and leaf litter (detritus) derived from the upland was found over the bottom. The
bottom was barren of authentic vegetation such as attached seagrasses and
macroalgae and was also barren of epibenthic macro-invertebrates.

TR CHANS-CHAN-6: Like in the previous transect, the bottom was found to consist of a
sandy barren bottom. No seagrasses or other type of macrophytic vegetation or macro-
epibenthic invertebrates were found within this transect.

Station CHANG.

Station CHANG consisted of a sandy bottom with magnetite deposits. A diatomaceous
ooze was found over the sand in some areas. Suspended detrital matter of vascular
plant origin was found in the water column. Some plant debris was found on the bottom.
This could be a case of “outwelling”. Station CHANG is located at a depth of 11.0 ft.

TR CHANG6-CHAN-7: Like in the previous transects and stations, the bottom was found
to consist of a sandy barren bottom. No seagrasses or other type of macrophytic
vegetation or macro-epibenthic invertebrates were found within this transect. However a
diatomaceous ooze was observed over some areas of the sandy bottom.

Station CHAN?Y.

Station CHANY like Station CHANG consisted of a barren sandy bottom with magnetite
deposits with a diatomaceous ooze over some of the sand. Suspended detrital matter of
vascular plant origin was found in the water column. Some plant debris and leaves of
Thespesia populnia were observed in this station. No authentic macrophytes or
macroinvertebrates were observed in this station. Station CHANY is located at a depth
of 12.0 ft.
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TR CHAN7-CHAN-8: Like in the previous transects and stations, the bottom was found
to consist of a sandy biologically barren bottom in terms of authentic macrophytes and
macro-epibenthic invertebrates. No seagrasses or other type of macrophytic vegetation
or macro-epibenthic invertebrates were found within this transect. However, magnetite
deposits, pebbles of unknown origin, and terrestrial plant debris were found over the
sand.

Station CHANS.

Station CHANS is located at a depth of 13 ft and consists of a sandy bottom with
magnetite deposits and a layer of benthic diatoms ( = diatomaceous ooze) in some
areas. Small pebbles of unknown origin were found scattered over the seafloor. There
were no authentic (autochtonous or attached) macrophytic vegetation nor
macroepibenthic species found on the sand. Terrestrial plant organic debris, pebbles,
some calcareous particles, and green algal balls were found in the water column and/or
drifting over the sandy bottom.

TR CHAN8-CHAN-9: Like in the previous transects and stations, the bottom was found
to consist of a sandy biologically barren bottom in terms of authentic macrophytes and
macro-epibenthic invertebrates. However, magnetite deposits, pebbles of unknown
origin, and egg masses (presumably from an annelid species) were found.

Station CHANO.

Station CHANQY, like Station CHANS is located consists of a sandy bottom with
magnetite deposits and a layer of benthic diatoms ( = diatomaceous ooze) in some
areas. No macrophytes were found attached to the seafloor and, like in all previous
stations, there were no dominant macro-epibenthic invertebrate species on the sand.
Terrestrially derived debris, like in most previous stations, was found over the seafloor.
Station CHANQO is located at a depth of 15.0 ft.

TR CHAN9-CHAN-10: Like in the previous transects and stations, the bottom was found
to consist of a sandy, biologically deprived bottom in terms of authentic macrophytes
and macro-epibenthic invertebrates. However, magnetite deposits and a diatomaceous
ooze were found over the sand.

Station CHAN10.

Station CHAN10 consists of a sandy barren bottom in terms of macro-epibenthic
development. In other words, no seagrass species nor other forms of macrophytes were
found. In addition, like in all previous stations and transects conducted within the
proposed dredge channel, no dominant macro-epibenthic invertebrates were found. The
sand contains magnetite deposits and in some areas, a diatomaceous ooze over the
sediments were found.
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One unidentified shrimp, of a very small size, was observed on the sand. In addition,
one fresh arm of the asteroid Astropecten sp. (Echinodermata: Asteroidea), was found
on the sand, perhaps the result of predatory attack. The depth of Station CHAN10 is
17.0 ft.

TR CHAN10-CHAN-11: This transect was conducted to optimize the use of resources in
view of the unusual and exceptional oceanographic and atmospheric conditions found in
April 13, 2007. In this transect we extended the proposed navigation channel study
along the same trajectory from 17 ft of depth to 35 ft of depth to span a total distance of
330m from shore. Along this transect we found an increase in diatomaceous ooze
coverage, an increase of infaunal borrows including infaunal mounds, anaerobic (black)
reduced sediments under the sand layer, an unidentified mud-dwelling coral, black mud
deposits, increase of infaunal activity, a callianasid-like mound, attached Caulerpa sp.
(possibly taxifolia), mud, brick fragments, rubble about 10” in diameter, anthropogenic
debris, and Halophila decipiens on a drifting object. Caulerpa sp. was the only attached
macrophyte at a depth of 32 ft. or more. The maximum depth of this transect was 35 ft.
far northwest of the proposed jetty structure reconstruction.
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4.0 CONCLUSIONS

Northern jetty

The bottom at all stations (NGN1-NGN-9; NGS1-NGS10) within the
proposed northern jetty structure consists of a shifting sandy bottom
with ripple marks. The only stable hard bottom substrates consisted of
the limestone rocks used to construct the existing groin several
decades ago.

The sand is classified as fine sand and often contains either thick or
sparse magnetite deposits, pebbles, fruits, pods, leaves, detritus and
diatomaceous oozes. In twelve of the nineteen stations (63%) the sand
was found with magnetite deposits which varied in magnitude. The
thick magnetite deposits rendered the sand with a black color.

There are no sensitive Essential Fish Habitats (sensi NOAA) within
the proposed northern jetty footprints. For example, there were no
seagrass beds nor algal beds found on natural substrates.

Coral reefs, coral communities and gorgonians do not exist within the
existing rock structures of the groin nor in the footprints of the
proposed northern jetty.

The proposed northern jetty footprint do not enclose any designated
critical habitat for any species listed under the U.S. Fish and Wildlife
Service TESS (Threatened and Endangered Species System) nor
under the “Reglamento Numero 6766” (Reglamento para Regir las
Especies Vulnerables y en Peligro de Extincién en el Estado Libre
Asociado de Puerto Rico).

No marine sea turtles (e.g. Eretmochelys imbricada, Chelonia mydas)
nor manatees (i.e. Thrichechus manatus) were observed in the
northern jetty nor within its surrounding.

Southern jetty

Similar to the northern jetty, the benthos or seafloor of the southern
groin and its proposed extension to form a jetty, consists of a sandy
bottom except for the existing groin structure which consists of fill
material (limestone rock).

The sand is fine grain, and in 11 of the 20 stations (55%) contained
magnetite deposits. Terrestrial plant debris, pebbles and diatomaceous
oozes were found in different stations over the sand. The source of
magnetite is possibly the Culebrina’s River and not Cafo Madre Vieja.
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Similar to the northern jetty stations, there were no sensitive Essential
Fish Habitats (sensit NOAA) (seagrass beds, algal beds, coral reefs,

coral communities) found within the proposed southern jetty footprints.

Similar to the northern jetty stations, no designated critical habitat for
any species listed under the U.S. Fish and Wildlife Service TESS
(Threatened and Endangered Species System) nor under the
“‘Reglamento Numero 6766” (Reglamento para Regir las Especies
Vulnerables y en Peligro de Extincion en el Estado Libre Asociado de
Puerto Rico) were found.

No marine sea turtles (e.g. Eretmochelys imbricada, Chelonia mydas)
nor manatees (i.e. Thrichechus manatus) were observed in the
southern jetty nor within its surrounding.

The Navigation Channel.

The proposed navigation channel (or inlet channel of the proposed
Discovery Bay Marina) consists strictly of a sandy bottom.

There were no seagrass beds, coral reefs, coral communities or other
sensitive type of Essential Fish Habitats found within the proposed
dredge areas.

The only obvious macro-invertebrate found within or close to the
proposed channel was the common sand dollar Mellita
quinquesperforata.

No marine sea turtles (e.g. Eretmochelys imbricada, Chelonia mydas)
nor manatees (i.e. Thrichechus manatus) were observed within the
proposed navigation channel nor in its surroundings.
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General conclusion.

1.

After examining more than ninety (90) benthic stations and transects,
and after surveying more than 5,000 m? (>0.5 ha) of seafloor between
one foot (1ft) and 35 ft of depth we have found that:

The site proposed for the construction of the two parallel jetties which
will serve as the inlet-outlet of the Discovery Bay Marina consists of a
sandy beach barren of seagrass beds, coral reefs and of coral
communities.

The only significant benthic development has occurred on the fill
material (i.e. limestone rock) used to create the existing groins.

. The major direct impact of the construction of the proposed jetties on

the bottom consists of a permanent change of a sandy bottom to an
artificial hard, rocky bottom.

In view of the abundant, low diversity and unstable condition of the
sand, the artificial structure will create a new habitat which should
enhance local benthic diversity and production, similar to the existing
groins.
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TABLE 1. Discovery Bay, Resort & Marina PROPOSED JETTY FOOTPRINT BENTHIC STUDY. North
Jetty, North Side (NGN) station number (NGN1-NGN9), waypoints, GPS unit utilized, and coordinates
(latitude and longitude). January 26, 2007.

STATION | WAYPOINT/ LATITUDE LONGITUDE NOTES
GPS #

Shallowest (2.0 ft) and

NGN1 448/ GPS#2 | 18°24.823' N 67°09.756' W most near shore benthic
station.

NGN2 343/ GPS#1 | 18°24.831' N 67°09.800' W Sandy bottom.

NGN3 344/ GPS#1 | 18°24.833'N 67°09.814' W Sandy bottom.

NGN4 345/ GPS#1 | 18°24.840' N 67°09.841' W Sandy bottom.

NGN5 346/ GPS#1 | 18°24.842' N 67°09.849' W Sandy bottom.

NGNG6 347/ GPS#1 | 18°24.848' N 67°09.862' W Sandy bottom.

NGN7 348/ GPS#1 | 18°24.852' N 67°09.878' W Sandy bottom.

NGNS 349/ GPS#1 | 18°24.852' N 67°09.889' W Sandy bottom.

NGNO | 350/ GPS#1 | 18°24.855' N 67°09.904' W Deepest (26.0 1), and
most offshore station.
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TABLE 2. Discovery Bay, Resort & Marina PROPOSED JETTY FOOTPRINT BENTHIC STUDY: North
Jetty, South Side (= NGS), Station number (NGS1-NGS10), waypoints, GPS unit utilized, and

coordinates. January 26, 2007.

STATION | WAYPOINT# | LATITUDE | LONGITUDE | NOTES
Shallowest (4.0 ft)
NGS1 351/GPS#1 | 18°24.805' N 67°09.809' W and most near
shore benthic
station.
NGS2 352/GPS#1 18°24.808' N 67°09.813' W Sandy bottom.
NGS3 353/GPS#1 | 18°24.811' N 67°09.824' W Sandy bottom.
NGS4 354/GPS#1 | 18°24.816' N 67°09.837' W Sandy bottom.
NGS5 355/GPS#1 18°24.818' N 67°09.846' W Sandy bottom.
NGS6 356/GPS#1 | 18°24.818' N 67°09.852' W Sandy bottom.
NGS7 357/GPS#1 18°24.821' N 67°09.856' W Sandy bottom.
NGS8 358/GPS#1 | 18°24.825' N 67°09.872' W Sandy bottom.
NGS9 359/GPS#1 18°24.828' N 67°09.884' W Sandy bottom.
Deepest (20.0 ft),
NGS10 360/GPS#1 | 18°24.825' N 67°09.900' W and most offshore
station.
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TABLE 3. Discovery Bay, Resort & Marina PROPOSED JETTY FOOTPRINT BENTHIC STUDY: South
Jetty, North Side (= SGN), Station number (SGN1-SGN10), waypoints, GPS unit utilized, and

coordinates. April 13, 2007.

STATION WAYPOINT/ LATITUDE LONGITUDE NOTES
GPS #

SGN1 449/GPS#2 | 18°24.773' N 67°09.787" W Sand and rocks.
SGN2 450/GPS#2 | 18°24.779'N 67° 09.802" W Sand and rocks.
SGN3 451/GPS#2 | 18° 24.796’ N 67°09.816' W Sand

SGN4 452/GPS#2 | 18°24.801'N 67° 09.823' W Sand

SGN5 453/GPS#2 | 18°24.804' N 67° 09.828' W Sand

SGNG6 454/GPS#2 | 18° 24.808' N 67°09.832° W Sand

SGN7 455/GPS#2 | 18°24.812'N 67° 09.825' W Sand

SGN8 456/GPS#2 | 18° 24.817' N 67°09.842° W Sand

SGN9 457/GPS#2 | 18°24.819'N 67° 09.850' W Sand

SGN10 458/GPS#2 | 18° 24.824' N 67° 09.856° W Sand
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TABLE 4. Discovery Bay, Resort & Marina PROPOSED JETTY FOOTPRINT BENTHIC STUDY: South
Jetty, South Side (= SGS), Station number (SGS1-SGS10), waypoints, GPS unit utilized, and

coordinates. April 13, 2007.

STATION WAYPOINT/ LATITUDE LONGITUDE NOTES
GPS #

SGS1 459/GPS#2 | 18°24.769' N 67°09.797" W Sand and rocks.
SGS2 460/GPS#2 | 18°24.778' N 67° 09.803' W Sand and rocks.
SGS3 461/GPS#2 | 18°24.780' N 67° 09.813' W Sand

SGS4 462/GPS#2 | 18°24.782' N 67°09.822' W Sand

SGS5 463/GPS#2 | 18°24.786' N 67° 09.829' W Sand

SGS6 464/GPS#2 | 18° 24.788' N 67°09.838' W Sand

SGS7 465/GPS#2 | 18°24.789' N 67° 09.845 W Sand

SGS8 466/GPS#2 | 18° 24.793' N 67° 09.858' W Sand

SGS9 467/GPS#2 | 18°24.794' N 67° 09.868' W Sand

SGS10 468/GPS#2 | 18°24.797' N 67° 09.878' W Sand
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TABLE 5. Discovery Bay, Resort & Marina PROPOSED JETTY FOOTPRINT BENTHIC STUDY:
Proposed dredge channel (= CHAN), Station number (CHAN1-CHAN10), waypoints, GPS unit utilized,

and coordinates. April 13, 2007.

STATION | WAYPOINT/ | LATITUDE LONGITUDE NOTES
GPS #

CHANI1 469/GPS#2 18°24.794° N 67° 09.805° W Sand
CHAN?2 470/GPS#2 18°24.798° N 67°09.812° W Sand
CHAN3 | 471/GPS#2 [ 18°24.802° N 67° 09.822° W Sand
CHAN4 [ 472/GPS#2 | 18°24.806° N 67° 09.823° W Sand
CHAN5 [ 473/GPS#2 | 18°24.812° N 67° 09.831" W Sand
CHANG 474/GPS#2 18°24.820° N 67° 09.832 W Sand
CHAN7 475/GPS#2 18°24.827° N 67° 09.836° W Sand
CHANS | 476/GPS#2 [ 18°24.835'N 67° 09.839° W Sand
CHANY9 [ 477/GPS#2 | 18°24.843°' N 67° 09.838° W Sand
CHANIO |478/GPS#2 | 18°24.851’N 67° 09.841" W Sand
CHANI11 | 479/GPS#2 18°24.951’ N 67° 09.888° W Sand and Mud.
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TABLE 6. The depth (ft), substrate type, the dominant flora and fauna, and notes taken in each station
(Station NGN1 — Station NGN9) along the northern side of the existing north groin. January 26, 2007.

NORTH GROIN NORTH (= NGN)

STATION GPS DEPTH | SUBSTRATE DOM FLORA DOM FAUNA NOTES
WPT# (ft) (sand, rock other)
NGN1 GPS2 2.0 Fine sand with Rhodophyta and | Brachidontes High wave energy
#448 overlaying Phaeophyta. exustus. environment. Physically-
limestone rocks. controlled system.
NGN2 GPS1 6.0 Fine sand with NONE NONE This station is next to the
#343 magnetite. terminal point of the
groin.
NGN3 GPS1 8.0 Fine sand with NONE NONE Siliceous sand with
#344 magnetite. magnetite. Ripple marks
on sand.
NGN4 GPS1 13.0 Fine sand. NONE NONE Fine sand with magnetite.
#345
NGN5 GP3S1 18.0 Fine sand. Diatomaceous NONE Fine sand with some
#346 00ze over some diatomaceous ooze
ripple marks. (Chrysophyta).
NGN6 GPS1 20.0 Fine sand. Ripple | NONE NONE Fine sand. Diatomaceous
#347 marks. 0oze prominent.
NGN7 GPS1 22.0 Fine sand. NONE NONE Valves of the “razor” clam
#348 Diatomaceous Tagelus plebeius.
ooze.
NGNS8 GP3S1 23.0 Fine sand with NONE NONE Molluscan shells, some
#349 magnetite. rubble, some clay
material.
NGN9 GPS1 26.0 Fine sand. NONE NONE Ligneous detritus from
#350 terrestrial vegetation.
NGN10
N/N N/N N/N N/N N/N N/N
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TABLE 7. Descriptions of the underwater transects conducted between stations along the
proposed footprints of the northern side of the north groin.

TRANSECT DISTANCE DEGREES DEPTH DESCRIPTION
(km) RANGE (ft)
NGN1 - NGN2 0.08 km 281° 2.0-6.0 Sandy bottom with buried
groin building blocks.
Barren.
NGN2 — NGN3 0.03 km 281° 6.0-8.0 Sandy bottom with ripple

marks. Schools of jacks
(Carangidae). Barren.

NGN3 — NGN4 0.05 km 284° 8.0-13.0 Sandy bottom with some
calcareous sediments.
Barren.

NGN4 — NGN5 0.02 km 0.00° 13.0-18.0 Sandy barren bottom with

some polychaetes tubes.

NGNS — NGNG6 0.02 km 0.00° 18.0-20.0 Sandy barren bottom.
Pebbles, infaunal burrows,
and some calcareous

sediments.

NGN6 — NGN7 0.03 km 286° 20.0-22.0 Sandy barren bottom.
Ripple marks and no
outcrops.

NGN7 — NGN8 0.02 km 0.00° 22.0-23.0 Sandy barren bottom with

diatom ooze. Ripple marks.

NGN8 — NGN9 0.03 km 284° 23.0-26.0 Sandy barren bottom.
Suspended organic
particles. Synodus saurus.
and clam shells.

NGN9 — NGN10 | N/A N/A N/A N/A

Total distance 0.28 km = 280 m
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TABLE 8. The depth (ft), substrate type, the dominant flora and fauna, and notes taken in each station
(Station NGS1 — Station NGS10) along the southern side of the existing north groin . January 26, 2007.

NORTH GROIN SOUTH (= NGS)

STATION GPS DEPTH | SUBSTRATE DOM FLORA DOM FAUNA NOTES
WPT# (ft) (sand, rock other)

NGS1 GPS1 4.0 Sand and Brown algae Brachiodontes Fine sand, barren bottom.
#351 submerged (Phaeophyta). exustus and regular

limestone rocks echinoids.
from groin.

NGS2 GPS1 5.0 Sandy bottom. NONE NONE Some magnetite on sand.
#352

NGS3 GPS1 7.0 Fine sandy NONE NONE Sand with some
#353 bottom. magnetite.

NGS4 GPS1 10.0 Fine sandy NONE NONE Fine sand with some
#354 bottom. magnetite.

NGS5 GPS1 12.0 Fine sandy NONE NONE Thick bands of magnetite
#355 bottom. as part of the sand.

NGS6 GPS1 13.0 Fine sand, some | NONE NONE Magnetite prominent in
#356 stones (rubble). the sand.

NGS7 GP3S1 14.0 Fine sand, some | NONE NONE Polished stones or rubble
#357 stones (rubble). within the sand.

NGSS8 GPS1 16.0 Fine sand and NONE NONE Sand with thin layer of
#358 magnetite. diatomaceous ooze.

NGS9 GPS1 18.0 Fine sand and NONE NONE Pebbles, within the sand,
#359 magnetite. magnetite, detritus.

NGS10 GPS1 20.0 Fine sand and NONE NONE Pebbles, magnetite and
#360 magnetite. diatomaceous ooze on

the sand.

Total distance:

0.18km = 180m
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TABLE 9. Descriptions of the underwater transects conducted between stations along the

proposed footprints of the southern side of the north groin.

TRANSECT

DISTANCE
(m)

DEGREES

DEPTH
RANGE (ft)

DESCRIPTION

NGS1 - NGS2

0.01 km

0.00°

4.0-5.0

Sandy bottom. Submerged
groin structure. Macroalgae
and sea urchins.

NGS2 - NGS3

0.02 km

0.00°

5.0-7.0

Fine sand, ripple marks,
magnetite, pebbles and
calcareous sediments.

NGS3 - NGS4

0.03 km

293°

7.0-10.0

Fine sandy bottom. Barren
substrata.

NGS4 — NGS5

0.02 km

0.00°

10.0-12.0

SFine sand. Magnetite.
Some calcareous deposits.
Barren substrata.

NGS5 - NGS6

0.01 km

0.00°

12.0-13.0

Fine sandy bottom. No
outcrops or hard bottom.
Barren

NGS6 — NGS7

0.01 km

0.00°

13.0-14.0

Sandy bottom with some
calcareous deposits.
Pebbles.

NGS7 — NGS8

0.03 km

287°

14.0-16.0

Fine sandy bottom.
Magnetite deposits.Ripple
marks. Barren.

NGS8 — NGS9

0.02 km

0.00°

16.0-18.0

Sandy bottom (fine sand).
Magnetite deposits. Ripple
marks.

NGS9 - NGS10

0.03 km

258°

18.0-20.0

Sandy bottom. Magnetite
deposits. Ripple marks.

Total distance: 0.18 km =180 m
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TABLE 10. The depth (ft), substrate type, the dominant flora and fauna, and notes taken in each station
(Station SGN1 — Station SGN10) along the northern side of the existing south groin . The south groin

benthic stations were inspected in April 13, 2007.

SOUTH GROIN NORTH (= SGN): April 13, 2007

STATION | GPS WPT# | DEPTH | SUBSTRATE | DOM FLORA DOM FAUNA NOTES
(ft) (sand, rock

other)

SGN1 449/GPS#2 | 1.0 Sand and None on sand. | NONE Digenia simplex-like
Rocks Macroalgae on clumps.

rocks.

SGN2 450/GPS#2 | 2.0 Sand and On Rocks: NONE Barren sandy bottom.
Rocks Padina sp.

SGN3 451/GPS#2 | 5.0 Sand NONE NONE Barren sandy bottom.

SGN4 452/GPS#2 | 7.0 Sand with NONE NONE Drifting red coralline algal
magnetite balls

SGN5 453/GPS#2 | 8.0 Sand with NONE NONE Mangrove leaves on
magnetite bottom.

SGNG6 454/GPS#2 | 9.0 Sand with NONE NONE Ligneous debris, mangrove
magnetite leaves, Thespesia leaves

SGN7 455/GPS#2 | 10.0 Sand with NONE NONE Ripple marks
magnetite

SGN8 456/GPS#2 | 11.0 Sand with NONE NONE Ripple marks reduced.
magnetite

SGN9 457/GPS#2 | 12.0 Sand with NONE NONE Ripple marks reduced.
>magnetite Pebbles.

SGN10 458/GPS#2 | 13.0 Sand with NONE NONE Some pebbles.
>magnetite Diatomaceous

ooze

Total distance: 0.15km = 150m
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TABLE 11. The depth (ft), substrate type, the dominant flora and fauna, and notes taken in each station
(Station SGS1 — Station SGS10) along the southern side of the existing south groin. The south groin
benthic stations were all inspected in April 13, 2007.

SOUTH GROIN SOUTH (= SGS): April 13, 2007

STATION | GPS DEPTH | SUBSTRATE DOM FLORA DOM FAUNA NOTES
wpT# | (ft) (sand, rock
other)
SGS1 459/GP | 3.0 Rock and sand | Padina sp. NONE Reef fish within artificial
S#H2 structure (see report).
SGS2 460/GP | 3.0 Rock and sand | Padina sp. NONE Reef fish within artificial
S#2 structure (see report).
SGS3 461/GP | 3.0 Sand NONE NONE Barren sand.
S#2
SGS4 462/GP | 4.0 Sand NONE NONE Barren sand with some
S#2 magnetite.
SGS5 463/GP | 5.0 Sand NONE NONE Barren sand with some
S#H2 magnetite.
SGS6 464/GP | 6.0 Sand NONE NONE Mellita sexiesperforata
S#2
SGS7 465/GP | 8.0 Sand with NONE Mellita Sandy bottom with
S#H2 magnetite sexiesperforata ripple marks
SGS8 466/GP | 9.0 Sand NONE NONE Ripple marks with
S#H2 juvenile Mellita
sexiesperforata
SGS9 467/GP | 10.0 Sand NONE NONE Tagelus plebeius
S#2 valves.
SGS10 468/GP | 11.0 Sand with NONE NONE Sand with magnetite,
S#H2 magnetite Some polychaetes
Total distance: 0.15 km = 150m
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TABLE 12. The depth (ft), substrate type, the dominant flora and fauna, and notes taken in
each station (CHAN1 — CHAN10) along the proposed navigation channel which will serve as
the inlet to the marina.

The channel stations were all inspected in April 13, 2007.

NAVIGATION CHANNEL (= CHAN) : April 13, 2007

STATION GPS DEPTH | SUBSTRATE DOM FLORA DOM FAUNA NOTES
WPT# (ft) (sand, rock other)
CHAN1 469/GPS#2 20 sand NONE NONE Between groins
CHAN2 470/GPS#2 4.0 sand NONE NONE Some magnetite,
algal drifts.

CHAN3 471/GPS#2 6.0 Sand with NONE Mellita No seagrass drift.

magnetite quinquesperforata Mellita present but
not dominant.

CHAN4 472/GPS#2 7.0 Sand with NONE Mellita Mellita present but
magnetite quinquesperforata not dominant.

CHANS 473/GPS#2 9.0 Sand, some NONE NONE Ligneous debris.
magnetite

CHANG 474/GPS#2 11.0 Sand, NONE NONE Organic debris on
Magnetite Diat.ooze. bottom.

CHAN7 475/GPS#2 12.0 Sand, NONE NONE Thespesia leaves.
Magnetite Diat.ooze.

CHANS 476/GPS#2 13.0 Sand, NONE NONE Small pebbles.
Magnetite Diat.ooze.

CHAN9 477/GPS#2 15.0 Sand, NONE NONE Annelid egg mass.
Magnetite Diat.ooze.

CHAN10 478/GPS#2 17.0 Sand, NONE NONE Unid. Benthic shrimp.
Magnetite Diat.ooze.

CHAN11 479/GPS#2 35.0 Sand and Mud. NONE NONE See figures.

Total distance: 0.33km = 330m
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FIGURE 1 (GIS). The existing “groin” structures at the mouth of Cafio Madre
Vieja, the proposed offshore jetty extension (black dots) from the original shore
structures, and the location of some of the benthic and wetland stations
previously sampled by Vicente & Associates, Inc. in 2004 (red dots).
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FIGURE 2. The detail footprint drawings of the proposed, parallel jetty structures as designed
by Moffait & Nichols (M&N Project 5478, December 28, 2005). The two parallel jetties will
extend from shore along a NW direction (approximately 300°) for approximately 100m.
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FIGURE 3. Western panoramic view of the northern side of the existing north groin showing
the limestone boulders and the intertidal Sargassum sp. zone (red arrow). The photo was
taken in January 26, 2007 by V&A, Inc, from Station NGN1, latitude 18°24.823' N, longitude

67°09.756' W.
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FIGURE 4. Representative underwater photographs of the substrate and epibenthos within the
sublittoral zone of the northern side of the north groin (photographs by V&A Inc., January 26, 2007).
Siderastrea spp. (TR, ML), Tripneustes esculentus (LR), Sargassum sp. (LL), Brachiodontes exustus
(MR).
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FIGURE 5. Representative underwater photos taken between stations (TR NGN1-NGN2...TR NGN9-
NGN10) along the northern section off the northern groin.
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FIGURE 5 (continued). Representative underwater photos taken between stations (TR NGN1-
NGN2... TR NGN9-NGN10) along the northern section off the northern groin.
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FIGURE 6. Northern panoramic view of the southern side of the existing north groin. The dry
subaerial limestone boulders provide roosting grounds for shore birds while the submerged portion of
the boulders provide habitats for macrophytic algae and invertebrates. The photo was taken in
January 26, 2007 by V&A, Inc, from Station NGS1, latitude 18°24.823"' N, longitude 67°09.756" W.
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FIGURE 7. Representative underwater photographs of the substrate and epibenthos within the
sublittoral zone of the southern side of the north groin (photographs by V&A Inc., January 26, 2007).
Sandy bottom and rocky bottom with the brown algae Dictyopteris sp. (TR), The articulated coralline
red alga Amphiroa (MRL) and the sea urchin Echinometra lucunter (MRR). Fine sand with an
apparent rich magnetite deposit (BRR).
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FIGURE 8. Representative underwater photos taken between stations (TR NGS1-NGN2... TR NGS9-
NGS10) along the southern section of the north groin and along the proposed extension of the same.
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FIGURE 8 (continued). Representative underwater photos taken between stations (TR NGS1-
NGN2...TR NGS9-NGS10) along the southern section of the north groin and along the proposed
extension of the same.
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