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Marinas en Puerto Rico

Espacios
Nombre Municipia Maelle “rrvsiack" Total

Aguathila Yacht Cluh Apuadilla 100 {1 §O0
Arecibo Yacht Club Arecibo 85 {t B
Boeca Cangreyos Yacht Club Carolina 150 {1 150
Club Deporiva del Oeste Ioyudas [l 30 o[
Club Nattico de Boguerdn Cabo Rojo 111 0 il
Club Nadtico de Ponce Ponce 150 37 197
Club Mattico de San Juan San Juan 96 0 94
Club MNadiice Pozuelo Guayama 47 0y __ 43
[clera Manna lFajardo 35 ] B
Karglette Chaner Humacao EE| 0 13
Manina Harbarside Humacao 1703 280 450
Marina de Palmas Humacao 17 70 87
tarina de Salinas Salinas 10§ g 1041
tanna del Congquitador Fajarda 21 \ 2]
Marina Pueno del Rey Fajarde 750 S00) 1.250
Pueng Chico Manna Fajardo 280 370 650
San Juan Bay Manna San Juan t2s 48 173
San Juan Center Manna San Juan 120 0 120
Sea Lowers Manna Fajardo 150 0 | 50
WVilla Marina Yacht Harbour \_Em&c - 250 4010 650

1,127 1.735 4 B6?

Fuente: Estudio: Técrnucos, Inc.
Nota: No incluye la lotalidad de Marinas en T'uerto Rico. Fabta el MNautico de la

Farguers,

El Varadero de Parguera, Culebra vy villas de pescadores
pequenas marinas en diversos punlos de ia Ista

yoallras
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Impacto Fconomico de las Marinas

* De acuerdo con el Country Business Pattern, en 1996, 26

marinas emplearon 302 personas y pagaron una némina de

$4,261,000, para un ingreso promedio total de $14,109.

La industria genera 1.81 m::u_mom indirectos y 4.45 mﬂ:m_mom

inducidos por cada empleo directo que existe.

»  Sobre esta base tenemos ui total de 545 empleos indirectos y 1,344

empleos inducidos.
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Categorias de Empresas dentro de la industria

Accesorios y efectos marinos; tienda
Algquiler de embarcaciones

mc_me tienda/escuela /excursiones
Corredor de yates |
UWS.EE..QE. de productos marinos
Ebanista marino

Electricista marino

Embarcaciones y accesorios; tienda
Fabricante de embarcaciones

Fabricanie de efectos marinos

11,
12,
13.
14,
15.
16.
17.
18.
19.
20.
21

Emmzﬁ.ms:m:ﬂo de embarcaciones
Inspector marino
Mantenimiento; servicio
Marina; (incluyendo varaderos)
Mecanico marino

Reparacion; pintura/fibra vidrio
Salvamento marino

Seguro de embarcaciones
Surfing /windsurfing; tienda
Varadero

Otros
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Marina Puerto Beal

Integracion de Marina Puerto Real a la Comunidad

e Propulsor del desarrollo econdmico
¢ Defensor del ambiente y la ecologia

@ Agente contribuyente a mejorar la calidad de vida

creacion de empleos

Socio en el area social y educativa

- Esleding
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[ Project location. The proposed project, which consists of the construction of a

marina (Marina Fuerio Real) would be located at the Maternillo Sector,
Puerto Real Ward, Fajardo, and east coast of Puerio Rico. This figure is
derived from NOAA, Chari#U25668.




VIEGIN PASSAGE AND SONDA DE VIEQUES, WEST INDICS. - 11 43,945
(Passpork Wowid Charie - vector formal) Chart #U25650 - Depty Units:

V! ettt - Copprinhl € 1005-20 1 _anparatinn (1G0-5402077)
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The principal marine benthic resources expacted to occur within the study site are seagrass
beds, coral reefs, and mud botioms. Seagrass beds and coral reefs (or coral reef habitats)
could be found in the shallow areas while mud bottoms are expected to be found in the
deeper areas below the photic zone, Mud bottoms may also be inhabited by photo-euryiopic
seagrasses such as Halophila spp.

Coral reefs are of global ecological and economical importance and are protected. Hard
corals for example, which are the main constituents of the framework of coral reefs, ars
included in the APPENDIX Il of the Convention en International Trade in Endangered
Species of Wild Fauna and Flora (CITES, 1885).

Corals are also now protected under the Magnuson-Sievens Fishery Management and
Conservation Act. For example corzl reefs are classified as Essential Fish Habitais and ars
also regulaied in the Fishery Management Plan for Corals and Reef Associated Plants and
Inveriebrates of Puerto Rico and the United States Virgin Islands. Coral reefs are also
protected by the 1973 Clean Water Act through Section 404 (the (b) 1 Guidelines), which
qualify coral reefs as “special aquatic sites”. In addition the 1968 EXECUTIVE ORDER 13082
for coral reef protection sstablishes a natienal (U.S.) policy for the protection of corals and
dependent systems.




The Commonwsalth of Puerto Rico established a state policy for the protecticn of corals (i.e.
| aw for the Protection, Conservation, and Management of Coral Reefs in Pusito Rico" (Ley
N@msro 247 del 15 de julic de 1888). Similarly, seagrass beds, which ars often classified as
coral reef associated habiiats, are protected as well. Besides stabilizing bottom sedimenis
and improving water quality, seagrass beds are nursery and fseding grounds of reef fishes
and are foraging grounds of gresn sea turtles Chelonia mydas and of the West Indian
anatea Trichechus manaius. Thess two spscies are protected by the U.S. Endangsred
Species Act, by the Ley de Vida Silvestre of Puerto Rico and by international conventicns
and organizations (e.g. CITES, IUCN),

Three transects, and five point inspections (their locations are shown In FIGURE 2) were
conducted. The point inspsctions, all in vary shallow water, wers conducted by wacing, due
to the very poor water quality condliions found near shore. The location of each of the five (5)
point inspections were registered with the V&A/GPS#2, which is a 12 channsl global
positioning instrument with an EPE of 10-20-i. At each inspaction point, notes on ihe depth,
substrate, and of the flora and fauna were taken in sifu.

The transects consisted of implementing the 20m-UM vidso-transact technigue as outlined
below. The locations and extents of the thrae transects are shown in FIGURE 2. One of the
transects (ST. 126-134) is an inshore fransect. The other two transects (ST. 130-131, and
ST.132-136) are located offshore but close to the proposed project location. The beginning
and end points of each transect were also registered with a GPS 48, 12 channel global
positioning instrument. Marking the beginning and end points of the transects will help in the
monitoring process, which is a process often required by the agencies.

The 20m U/W video-transect mathod

The underwater digital-video transect method has proven to be an gfficient tool in
understanding benthic composition and processes which occur in the ocean floor for at lsast
two reasons. First, this form of field survey method is non-destructive since no exiractive
samples are required. Second, the piciures captured by the digiial camera are of a high
resolution, which allows the expert to identify macroscopic benthic species to a genus and
species lavel.

Furthermore, the U/W vidso-iransects have become implemented by the Environmental
Protection Agency (EPA) in monitoring the resfs of the Florica Keys National Marine
Sanctuary (see Wheaton st al., 1689, Petterson, 1698) and has been utilized worldwids in
benihic survays by experts around the world. (Quibilan et al, 1988; Vicente and Mahoravo,
1899).

il



The location of the three transects performed (ST. 126-134) and the five point

near shore inspections (ST. 137, ST. 138, ST. 138, 8T. 140, 3T.1 41)
conducted in July 24, 2002 by V&A, Inc.
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The 20-m transect fine method uses a 20m nylon fine as a basic sampling unit to determine
the composition and distribution of benthic communities encountered within a given transect.
This methodology is described, with slight variations n other benihic stucies requirsd by
tederal agencies in situations where benthic communities are of concemn (see Vicente &
Associaies 2000a; 2000b). As previously menticned, the methedelogy ie based on videc
image, analysis, and on in sifu ennotations.

Sach 20-m segment is cellinsated by & 1/4 inch ysliow nylon lransect line which has been
markad at 5m intervals with red flagging tape secured with a tle wrep. Each 5-m interval is
further subdivided into 1-m segment with a permanent paint.

The transect lins is streiched and fixad 2t both ends with lead weights and with surveyor
stakes in order io ensure that the line remains siraight during the video and in situ
documentation phase.

One end of the transect is first fixed to the bottom while the cther end of ths transect is pulied
along the desired direction (east in this case) by an assistant diver. The trensect line is pulled
until it becomes straight and until it becomes properly aligned In the cesired direction.

Oncse the 20m transect line has been placed and stabilized over the ocean floor, the expert
verifies the depth and the alignment of the transect line using & computerized U/W console
unit. The information is passed in situ by using Nalgene Poly-Paper sheets attached 1o a
slate board and by using an under water writing pen. At the beginning and end of each 20m
segment, the Pl annotates the substrate type, the depth, and the dominant taxg found in the
immediate vicinity of the initial transsct point. Notes on any significant event (green turile
grazing ground, manatee grazing ground) found between the two end points of the transects
are also noted. The underwater formats used fo annotaie in situ observeiions are shown
below.

A digital Sonny PC-100 and & PC-110 camcorder camera are used for filming each 20-m
segment from the beginning to the end of the transect Iine.

The camcorder camera is first placed inside a spscially designed undsrwater housing unit,
which electrenically or mechanically controls all the principal functions of the camera system.
The undsrwater housing is made of a fully ancdized marine grade aluminum casting.

The lens used for filming has a view angle of 802 with full macro and zoom capabiiity. The
lens also has a focus distance from 0 fo infinity. Prior to filming each transect, and all UW
squipment filming control units are tested and a short strip of the tape is shot fo inspsct if the
system was functioning adequately.




The 20-m transact ine method uses a 20m nylon line as a basic sampling unit to determine
the composition and distribution of benthic communities encouniered within a given transect.
This methodology is described, with slight variations in other benthic studies required by
federal agencies in situations where benthic communities are of concern (see Vicents &
Associates 2000a: 2000b). As previously mentioned, the methodolegy s based on video
image, anealysis, and en in sifu annotations.

Zach 20-m segment is delineated by 2 /4 inch yellow nylon fransect line which has been
markad at 5m intervals with red flagging tape secured with a tle wrap. Zach &-m intervel is
further subdividad into 1-m segment with a permanent paint.

The transect line is stretched and fixed at both ends with lead weights and with surveyor
stakes in order to ensure that the line remains siraight during the video and in situ
documentation phase.

One and of the transact is first fixed to the bottom whils the other end of the transect is pulled
along the dasired direction (east in this case) by an assistant diver. The transect line is pulled
until t becomes straight and until it becomes properly aligned in the desired cirection.

Once the 20m transect line has been placed and stabilized over the ocean floor, the experi
verifies the depth and the alignment of the transect lins using a computerized U/W console
unit. The information is passed in situ by using Nalgene Poly-Paper shests attached 0 a
slate board and by using an under water writing pen. At the beginning and end of each 20m
segment, the P! ennotates the gubstrate type, the depth, and the dominant taxa found in the
immediate vicinity of the initial transect point. Notes on any significant event (green turtle
grazing ground, manatee grazing ground) found between the two end points of the transecis
are also noted. The undsrwater formats used to annotate in siiu observations are shown

below.

A digital Sonny PC-100 and a PC-110 camcorder camera are used for filming each 20-m
segment from the beginning fo the end of the transect line.

The camcorder camara is first placed inside a2 specially designed undsrwater housing unit,
which slectronicaily or mechanically conirols all the principal functions of the camera system.
The undarwater housing is made of a fully anodized marine grade aluminum casting.

The lens used for filming has a view angle of 80° with full macro and zoom capability. The
lens also has a focus distance from 0 to infinity. Prior to filming each transect, and all U/W
squipment filming control units are tested and a short strip of the tape is shot to Inspect If the
system was functioning adequately.

VERTE



Zach 20-m video-transect includes images of the sea floor (subsirate, corals, sponges,
vegetation, dominant taxa) approximately one mster to each side of the iransect line (in low
visibility environments, the camera is placed closer to the line, and therefere, the bottom area
film, may be less than im fo each side of the line). Each 20m segment covers a general area
of 40m2. Panoramic footage within a transsct is sometimes taken for gensral characierization
purnoses. The transect line s filmed during each 20-m transect and appsars in ths center of
the video-transsct for reference purnosses.

Species of special importanca such as conchs, corale, gorgonians, sponges end seagrassss,
are recorded when nscessary with close-up shots for details. Some species are recorded
verbally by speaking into the UM microphone system of the camera.

In addition to filming each 20-m (40m™) transect, the principal investigater (Fl) and one of the
assistant diver conducts a census of two benthic commercial taxa: conchs (Strombus spp.)
and spiny lobsters (Panulitus spp.). The Pl and the assistant diver count and identify all
conchs and lobsters one meter to each side of the transect line for a total sampling area of
40m per 20m segment.

The video-transect tapes and in sifu annotations are reiurned to the laboratory for analysis.
Representative video-frames of each transect are frozen on a SONY 4MB Memory Stick. The
images are integrated into the final report by using a SCNY Memory Stick Reader/Writer
MSAC-US1. Specimens, only when necessary wers faken to the laboratory for faxonomic
determination.

All macro-benthic species intercepted by the fransect are identified and counted. Both, in sifu
annotations and information derived from the video-transecis are broken down inio a table
format for interpretation and for the analysis.
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MARINA PUERTO REAL BENTHIC STUBIES
Dete:
Location: Segment:
FROM: WPT EPE TO: WPT EPE!
] | Bominent Texe |
o e s Depti Beering | e
HhEiE Substreie I:'l'"E} ‘ (0] : YOTES
|
0 ‘
20 |
NOTES: nciudz observations on o SEAGRASS COVER =
endangered/threatensd species and Sirombus spp. “0ORALS INTERCERTED -
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0-20 Epﬁgfﬁ{%ﬂ:ﬁ““’ (NoAbmel and Suatansng #EORGONIANS INTERCEPTED =
40
% SEAGRASS COVER =
20-40 | NOTES: #CORALS INTERCEPTED =
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60 ‘
% SEAGRASS COVER =
40-60 NOTES: #CORALS INTERCEPTED =
#GORCGGONIANS INTERCEPTER =
80 :
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MARINA PUE REAL BE [C STUDIES
CORAL REEF |
UNDERWATER FORIAT )
Dats:. w’ CEATE
Locsation: Segmant Thaen
FROM: WPT EPFE: TO: WPT
i el
Mgter Substreie i S OTES
|
|
0 |
|
20
| NOTES: Includs =rvations on paresnt corel cover, #CORALS INTERCEPTED =
endangsrsdfthreatened epecise, resf fish, and #CORCGONIANS INTERCEPTED =
0-20 | topography. # SPONGES INTERCEPTED =
|
40 ]
5 #CORALS INTERCEFTED i
20-40 | NOTES: #GORCGONIANS INTERCEPTED =
# SPONGES INTERCEPTED =
&0
#CORALS INTERCEPTED =
40-B0 NOTES! $CORCONIANS INTERCEPTED =
# SPONGES INTERCEFTED =
80
#CORALS INTERCEPTED =
B60-80 | NOTES: #GORGONIANS INTERCEPTED =
# SPONGES INTERCEPTED =
100 ‘
#CORALS INTERCEPTED =
80-100 | NOTES; #GORGONIANS INTERCEPTED =
# SPONGES INTERCEPTED &
7 15
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Positloning

e

The locations of the beaginning and end poinis of a transect are registered using 2 global
positioning system instrument (GPS 48XL). With this instrument it was found thst, the
estimeted horizontal position error (EPE) ranges between 10-fi o 20-fi at the project site
(saiellite signal reception varies from one locality to ancther). This relatively low EPE s now
Dossible due to the removal of the SA code, wiich became effective in May 1, 2C00.

Waynoinis are pre-sstablished when necessary for locating the beginning and end points of
sach transect and for orientation in the field. All pertinent location data (latitudes, longitudes,
waypoint numbers) is then transferred from the GPS instrument to geo-referenced electronic
maps (United States Geological Survey 7.5-minuie Topographic Quadrangles) by using a
GPS-PRO digital mapping software program. Updated electronic NOAA charis are also
utilized to mark the position of the stations using the Visual Series Nobeliec software.
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Species composition and their relative distribution within 2 given staticn reflect habliat guality
conditions and habitat functions among other factors. Therefore, proper taxonomic
determinations are crucial in snvironmental asssssmenis stucies, such zs fhe ons
conducted.

All taxonomic determinations in this study are made in sifu only by specialized texcnomisis
and from high quality digitized video imeges. External morphological criteria are the primary
basis for classiflcation. When necessary, close-up (up to 1 cm of distance betwsen lens and
subject) footage which captures fine external morphological feaiures (e.g. conulss, septas) Is
taken for species confirmation in the laboratory. The general criteria utilized for identifying the
benthic taxa expected to be found in this study are described below.

CORALS and GORGONIANS. Corals and gorgonians are identified o the lowsst laxa
possible by using the following criteria: shape patterns (.. branching, encrusting, pillar,
brain), corallite characteristics (embedded, protruded, porous, sepia, callice), habitat (s.g.
relative depth, light conditions, exposed, cryptic), color (including fluorescence), and others
(s.g. behavicr, symbionts). Most coral species are identified to a species level by the principal
investigator (Pl) and when necessary coral taxonomic references (Colin, 1978; Human, 19883;
Caimns, 1982; Almy and Carrién-Torres, 1963; George and George, 1978; Bouchon, 1820)
will bs consulted.

SEAGRASSES. Experis utilize leaf characteristics to identify most of the 49 species of
seagrasses.  Sometimes additional plani components need to bs inspected (e.g.
reproductive bodies, rhizomes, roois). The species found in Puerto Rico and in the West
Indian Region in general are well known and are described in Vicente (1892). Some
refarences used were Phillips (1992) and Hartog (1873) among others (Littler and Littler,
2000).

SPONGES. Sponges are identified using several criteria including shape (e.g. vase-shape,
encrusting, dendritic efc); color of the sctosome and of the meschyl, consistency (e.g.
spongy, solid, crumbly), texture (velvety, slimy), exudaies, stellate patisns, and habitat.
Sponges were almost all identifled to a species level using the author's field taxonomic
experience.

When necessary, the following taxonomic references will be utilized: (Alcolado, 1986;
Hachtel, 1985; Human, 1992; Laubenfels, 1938; Pang, 1873; Ruizler, 1981; Soest 1978,
1980, 1984, 1988; unpublished, Vicente, 1982; Wiedenmeysr, 1977; Zea and van Zosst,
1886; Zea, 1987).

=

ALGAE. Algae ars classified into the following categories oroposed in the Coral Resi
Monitoring Manual for the Caribbaan and Western Atlantic (see Rogers et al., 1584).

VIcENTE
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These catsgoriss are FLESHY ALGAE, CALCAREQOUS ALGAE, CRUSTOSE CORALLINE,
ARTICULATED CORALLINE RED, and TURF ALGAE (= thin aigal mei). The category
ELESHY ALGAE will be utiized in this study as a synonym of the MACROALCAE category.

FLESHY ALGAE. Fleshy red algae inciude species, which are large, branching, and are not
calcified. Minor calcifications, such a2s those found in Liagora spp. are not considered
significant and thersfors, this genus s kept under ihe fleshy eiga category.

The following taxa are included under this category in this study: red algee (Rhodophyie)
such as Acanthophora spicifera, Dictyurus occidentalis, Bryothamnion trigueium, Amansia
muliifida, Gracilaria dominguensis, and brown algae (Phaeophyta) such as Dictyota spp. and
green algas (Chlorophyta) such as Caulerpa spp.

CALCAREOUS ALGAE. Calcareous zlgae include red (RHODOPHYTA), calcareous,
ssgmented algae such as the genera Amphiroa, Galaxaura, Jania and Corzallina. These algae
also ars referred to as “articulated coralline red zigae”

This category also includes green algae (CHLOROPHYTA) such as the various common
tropical species under the genus Halimeda (e.g. Halimeda opuntia, Halimeda incrassaia,
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 botioms, and includes genera such as Psyssonnelia,
Sporolithon, and Mesophyllum, Cruorislla. These genera may invade cryptic or illuminated
habitats.

TURE ALGAE. This taxon includes a variety of species, which do not develop much tigsus
=bove the substrate. |n coral resef habitats, these species normally include rhodophytes such
as Coeloifrix irregularis, Gelidium pusilium, Ceramium, and Polysiphonia.

Turf algae (thin algal mats) have become the principal benthic component of many reefs
since Diadema antillarum populations became scologically sxtinct throughout the Caribbean
Region between 1683-87.

Beferances which will bs consulted to verify spacias of marine plants are Litiler st al., (1 £88),
Woelkerling (1976) and Dawsen, (1956).

Other lessar 2bundant benthic species are identified by using the following references: Colin,
(1878); George and George, (1979); Human (1892) among others (2.g. Tucker and Morris,
1895; Warmke and Abboct, 1962).

s
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REEF FISH. Reet fish are identified when required using the following references listed [n the

reference saction Robins et al., (1886); Fischar, (1978); Human, (1882); Idaz and G
(1988). :
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MARINE RESOURCES ASSESSMENT: MARINA PUERTO REAL, FAJARDO,
PUERTO RICO

The general descriptions of all stations (the three transects Sta. 128-134, Sta. 130-135, Sta.
132-136 and the five shore-point inspections PT 137-PT 141) studied by Vicenie &
Associates, Inc. in July 24, 2002, in, and near the proposed Marina Puerto Real site, Fajardo,
and east coast of Puerto Rico, are given in TABLE 1. Pooling all stations together, the depth
ranged between +1ift in point 126 of STATION 126-134,10a maximum depth of 23-ft in
STATION 132-136. Dominant macrophytes, as will be explained in further detail, include
fleshy red algae, fouling green algal species near shore, reef algae and seagrasses offshore.

TRANSECT ANALYSES.

STATION 126-134

The location of station 126-134 is shown in FIGURE 2. This station represents some of the
near shore benthic habitats, which would be impacted by the dredging activitias of the
project.

The transect conducted in this station intercepted some coasial vegstation (beach
vegetation), macrophytic debris, sand and mud. Ripple marks were observed in the botiom.
No atiached macrophytes such as seagrasses and macroalgae wers found attached to the
unconsolidated substrate.

No corals, neither hard (Cnidaria:Scleractinia) nor soft (Cnidaria:Octocorallia) were found in
this staticn. Fouling species such as sea lstiuce (Ulva sp.), and barnacles (Balanus spp.)
wers found atiached to artificlal structures. The water quality in this station wes found o be
very poor,




There were no species of commercial r'wpor?arc such as conchs (Sfrombus spp.) and

lobsters (Panulirus spp.) found within the ir anssci domaln.

The poor visibifity, the significant sediment reslispens! ion, and the ‘cdc sh color ﬁf
(probably due o tannic or other substances from the t‘au;;co River) nrobably creg

unfavorable conditions for the recruitment and growth of seag asees and corzals En- "f"'—ée

(oL
IHERE ".'a‘u

station (see TABLE 2 and FIGUREZ 3)
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TERLE 1 | The general descriptions of all stations (the three transects St 126-184, Sta. 130-133,
Sta. 132-136 and the five shors-point inspections PT 137-PT 14 1) studied by Vicente &
Associates, Inc. in July 24, 2002 in, and near the proposed M arina Puertc Real site,
; Fajarco, east coast of Puerto Rico.
STATION WRT | LATITUSE LONGITUDE l DEFTH | BOM.TAXA
(GES2) | .
| TR 126-134 From: 128 | 18920.001 | 852 37.751 [ +if Sparse coasial vegetaiion:
BLACK S84ND- ' Thespasia populnes.
MUD To: 134 182 20.050 658 37.734 5+t NO ATTACHED
P.REAL | MACROPHYTES
TR 180-135 | From: 130 182 20.100 B5° 37.445 20-ft INFAUNA
BROWN MUD | To: 135 182 20.141 652 37.405 22-f INFAUNA
P.REAL
TR 132-138 | Fromn: 132 182 20.021 858 37.337 | 23-f INFAUNA at point 132.
MUD-BUBBLE | To. 136 182 20.015 662 37.215 1-ft Penicillus capitatus ai point 136.
P. REAL Seagrasses intsrcepied betwean
| the two points.
PT 137 137 182 19.981 5% 37.730 2-f Rhodophytes
BLACK SAND Gracilaria dominguensis
B.REAL | |
PT 138 138 187 19.968 552 37.687 1.5-t NO MACROPHYTES
ANOXIC MUD
P.REAL
PT 138 138 182 18,853 652 37.558 | 1.0-7tapx Chiorophyta.
FILL/SAND | Ligia exotica
| P.REAL
PT 140 140 182 19.828 852 37.518 0-2ft Chlorophyta and Rhodophyia.
FILL/SAND Acanthophora spicifera
P.REAL
|
PT 141 | 141 182 12.915 652 37.576 0-3ft Rhodophyta
FILL/BAND Acanihophora spleifera
P.REAL

1
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TABLE 2 | Extension, substrate type, depth, d

| while conducting the 100m transect at STATION: 126-134

Dats: July 24, 2002

Loczation: FAJARDO STAT
FECM: WPT: 128 EPE: 10-20-FT

ION: 126-134
TO: WPT: 134

EPE: 10-20-FT

iraction and the dominant texa intercepted or sited

o L | Depth Basring Dominant Taxe | - ‘
....!L.,—. e DL SR | iJL_] iD} | i & i Lomtad
NONE Soms upland vegetation: Thespesia
0 Dark sand. +1 age popuinea (Maha), Cocos nucifera (ths
Malaya coconut variety), other.
NONE Ulva fasciatz or Enteromorpha
20 : 3 40° intestinalis; pollution indicators on ariificial
Black sand. etructures.
Sandv bottern. Ven T ———— | % SEAGRASS COVER =D
;;ﬁf;f;a‘:;,z;.a: ¥ Poor VISIDIIRY. No 8220l zgE, 0 I SCORALS INTERCEPTED 0
0-20 it ZGORGONIANS INTERCEPTED =0
‘ NONE
40 Black sand, ‘ 5 400 NO NOTES: VERY POOR VISIBILITY.
mud.
% SEAGRASS COVER =0
20-40 NOTES: send, mud. Caliinsctes sp. Bit diver. #CCRALS INTERCEPTED = 0
#GORGONIANS INTERCEPTED =0
Black sand, MNONE
60 | mud. 5 ‘ 400 NO NOTES: VERY PCOR VISIBILITY.
o, SEAGRASS COVER =0 |
40-50 | NOTES: notes not taken. #CORALS INTERCEPTED =0
#CGORGONIANS INTERCEPTED =0
NONE
80 Mud 5 40° NO NOTES: VERY POOR VISIBILITY.
% SEAGRASS COVER =0
60-80 | NOTES: notss not taken. | #CORALS INTERCEPTED =0
#GORGONIANS INTERCEPTED =0
Mud, fine sand
100 5 4082 NONE NO NOTES: VERY POOR VISIBILITY.
NOTES: Mud, fins sand. TRANSECT £ <3G RTED: BOA 3. SEAGRASS COVER = 0
80-100 | TRAFFIC, UNSAFE CONDITIONS IMFEDED §CORALS INTERCEPTED = U |
CONTINUANCE OF TRANSECT OFFSHORE. #GORCGONIANS INTERCEPTED =0 |
=7 23



Represeniative benthic habitat types Intercepted by the 100m transect
performed in Station 126-1384, in July 24, 2002, within the proposed

| dredaed zone of the Marina Puerto Real Project, Fajardo, Pusrio Rico.
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STATION 130-135
The location of this station is shown in FIGURE 2. This station rc-presems some of th
offshore benthic habitats occurring beyond, and no eas? of the projsct site.

The transect conducied in this station intercented a rud botiom, The mu a psars | to be
covered by cyanobacteria. There was no dominant flora or epifauna. Occa onal, helf-buried
green algae (i.e. Cauvlerpa Orc:inera} wers saan next fo the transect line. [\o cc glg, nelihsar
hard {Cnidaria:Scleractinia) nor soft (C“’t idaria:Octocorallia) wers intsrcepted by the transect.
No seagrasses were intercepted by this 100m transect. There were no species of commaicial
imperiance, Such 2s conchs (Strombus spp.) and lobsters (Panulirus spp.) found within the

transect domal

The water has a dark green color in this station suggesting eutrophicaticn, caused perhaps,
by nutrient inputs from Rio Fajardo. A (sse TAELE 2 and FIGURE 4).

<
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Extension, substrate type, depth, direction and the dominant taxa inisrcept ted or seen

while conducting the fransect at STATION: 130-135.

e
._ﬂ:'-.

- July 24, 2002

Ca on: ;-AQP\L*.TJO
FROM: WPT: 130 E

ON: 130-135
TO: WPT: 135

COominent isxa

- - —— Dept Eeﬁ[‘r: P——
Metsr Subeirsts 5 ( g ‘ NOTES
NONE /infaunz | Inf borrows. Telasto riseii on forsign
o — 20 488 m_aLlna orrows. Telesto riseii on foreign
object.
20 Brown mud | 22 482 | NONE /infauna | INFAUNA.
| % SEAGRASS COVER =0
Mud. #CORALS INTERCEPTED =0
0-20 #CORGONIANS INTERCEPTED =0
40 Brown mud | z2 480 [ NONE / infauna | NO NOTES: VERY POOR VISIBILITY.
%= SEAGRASS COVER ) =0
20-40 | Mud, Infauna. | #CORALS INTERCEPTED =0
#GORCGONIANS INTERCEPTED =0
80 Brown mud 22 48¢ li NONE / Infauna No conchs. No Halophila (expected).
. % SEAGRASS COVER =0
40-60 | Mud, infaunz. Cyanophytic film over poriions of mud. #CORALS INTERCEPTED =0
| #GORCGONIANS INTERCEPTED =0
| | NONE / infauna
80 | Brown mud 22 ‘ 48° No conchs. No Halophila (sxpacted).
T % SEAGRASS COVER =0
60-80 | Mud, infauna. Cyznophytic film cver portions of mud. #CORALS INTERCEPTED z 0
#CORGONIANS INTERCEPTED =0
Brown mud
100 22 43¢ NONE /infauna | No conchs. No Halophila (expsecied).
. . . % SEAGRASS COVER =0
i Eiwl -1
G000 | s Ao Malophi=ape- ZCORALS INTERCEPTED =0
o = $GORGONIANS INTERCEFTED =0
'ﬁ ! 2?
\IGENTE



FIGHRE 4 ' Representative benthic habitat types intercepted by the 100m iransect
performed In Sigtlon 1230-138, in July 24, 2002, northesst and bevond the
proposed Marina Puerto Ssal Project, Fajardo, Puerio Ricoe.
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BENTHIC STUDIES: PUERTO REAL

ETATION: TR 130-158
JULY 24, 2002
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STATION 132-136

The location of Station 132-136 is shown in FIGURE 2. This siation represents scme of ine
offshore benthic habitate occurring beyond, and east of the project site. The fransect
conducted in this station intercepted mud bottom communities, seagrass becs, and resf-
rubble habitats found southwest of Arrecife Mata Ceballos (see TABLE 4 and FIGURE ).
Two hard corals (Cnidaria: Scleractinia) were intercspted by the transsct [ine. Some
gorgonians, such as Gorgonia ventalina, were found in the vicinity of the transect line as it
crossed the seagrass bed. isolated sphonges such as Aplysina fulva wers found nsar, but not
intercepted by the fransact line. These systems are cutside the project site but cccur in the
viginity of the noitheast breakwater structure.

There were no spacies of commercial importance, such as conchs (Strombus spp.) and
lobsters (Panulirus spp.) found within the transect domain. There was no evidence of green
turile (Chelonia mydas) or manates (Trichechus manatus) grazing sites within the seagrass
beds intercepted in this station.

The water has a deep green color in this station suggesting eutrophication, caused perhaps,
by nutrient inputs by Rio Fajardo.




TASLE 4 | Extension, substrate typs. depth, direction and the dominant taxa intercspted or sesn
while conducting the fransect at STATION: 132-136.

Date: July 24. 2002

-

e

Location: FAJARDO STATION: 132-136
FROM: WPT: 132 EPE: i0-20-FT TO: WPT: 136 EPE: 10-2C-FT
i Denti Zeapine | SomineniTas .
st Substrate " | MNOTES
(=] Llseirs (%) (n]
NONE
103¢ fa /S,
0 Mud. 23 103 Infauna borrows
' NCONE
. ;
20 WMud. 23 103 Cyanophyta.
| Mud, no conchs, no ssagr Some cyanophytes $SEAARASI COVER =0
. Wud, no conchs, no ssagrass. Some cyanophyies. e e =
! Caularpa vertfc:‘.;fafa (Chiorephytz). : #CORALS INTERGEPTED adl
| 020 | ; & #GORGONIANS INTERCEFTED =0
i NONE
| MNo seagrass. No conch. Elongated
40 Mud. 22 1032 Halimeda incrassata.
, % SEAGRASS COVER =0
- ES: M zulerpa profif tea flebellun :
20-40 ng;;;;“f,‘;; Caulsrpa prolifsra, Udotea flabelium ¥CORALS INTERCEFTED =0
il SRS #GORGONIANS INTERCEPTED =0
60 hud. 59 1032 Caulerpa No seagrass. No conch. Thallophytes
prolifera increasing in abundance.
NOTES: NO CONCHS (8. pugills expecied). Halimeda |2 SERGRASS COVER =0
4080 | jcrassata, Caulerpa serulata IS ORALY INTRGC T =T i
; e : #CORGONIANS INTERCEPTED = 0
Rhodophyia.
Mud. 1naz s
a0 Calodrens i8 103 Bottom sandier, less mud,
sand.
g / =
" NOTES: NO CONCHS. lzolsted turions of Th/zss/z BB GRASE DO g
50-80 feqf,”ar;r‘uw U("ﬂiﬁﬁ 'cfab&"’{..""l rmore J_b_____ic:-ﬂ i FCGR&LS [NT EHCEPTEQ = 0
ottt | #GORCGONIANS INTERCEPTED =0
Mud. i
Czlozreous '
100 sand. 13 1082 | NONE No conch. No ssa urchins.
| |
| % SEAGRASS COVER = + 8V
80-100 | Thalassia bad begins at 14-ft of depih. | #CORALS INTERCEPTED =0
| #*GORCGONIANS INTEBCEFTED =0




(CONTINUED) Ext on.
intercepted or seen while conducting the transect at STATICN: 182-138.

3

nsion, substrate fype, depth, direction and the dominant 1ax

Data: July 24, 2002
Locatlon: FAJARDO STATION: 132-136
FROM: WPT: 132 EPE: 10-20-FT

TO: W2T: 138 EPE: 10-20-FT

o o D Depth | Beering | 7O o R NOTES
METEE guk s ({.:] (J]
iviud. _ . )
100 Calcarsous 13 103¢ NONE No ssagrass, No conch. No sea urchins.
sand. -
F Thalzssia / i
120 Mud. 11 110° Syringodium No conchs.
[ ) . R % SEACRASS COVER = + 3V
Ihajgoia f‘iﬁ"ﬁ”’”&‘”’s&?d ?ﬁfgfgﬂfﬂ;ﬂ?gﬁ;&fw ) | #CORALS INTERCEPTED =0
iisang | FEoREdTamlbead {Saienas: i ’  [$GORGONIANS INTERCEPTED =0
Thalassia / |
iud. 0 Syringodium NG BAAGHS
10 Calcarsous 2 ud
fragmenis.
Thalassia testudinum and Syringodium filiforma. Isolated % SEAGRASS COVER = + 8V
120-140 | coral heads (Solenastrea bournoni, preliminary id.) #CORALS INTERCEPTED =
#GORGONIANS INTERCEPTED =0
iviud. Thalassia/
160 8 110°-80° Syringedium No conchs,
= Thalassia testudinum and Syringodium filiforme. 1solated % SEAGRASS COVER = + 8V
140-160 | coral head (Solenastrea bournoni, preliminary id.). #$CORALS INTERCEPTED =1
Erythropodium caribbagorum, Niphates erecta. #GORGONIANS INTERCEPTED =0
Thalassia /
180 Czlcareous & 1102808 | Syringodium No conchs. Dead Porifss porifss.
| sand.
7 32
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(CONTINUED) Extension, subsirate typs, depth, direction and the dominant taxa
intercantad or seen while conducting the transect at STATION: 132-136.

Date: July 24, 2002
Location: FAJARDO STATION: 132-138

FROM: WPT: 182 EF

E: i0-20-FT

TO:WET: 138 EFE: 1

% SEAGRASS COVER =+8

V
160-180 | Theiassia tesiudinum and Syringoaium fiiforme, #CORALS INTERCEFTED = 0
#GORCGONIANSE INTERCERTED =0
Calcareous
200 md. 1002 Syringodium Syringoedium fiffforms vsry thick.
% SEAGRASS COVER =+ 3V
180-200 | WMostly Syringodium filiforme. No conchs in any fransect. #CORALS INTERCEPTED =0
#GORCGONIANS INTERCEFTED =0
220 Po{fres 1 100¢ NONE Penicillus capiiaius
- rubble
200-220 Seagrasses become sparser. Porites rubble dominant

substraie.

VISENTE
&R
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Qm::ressn**ti\m benthic habitat types intercepted by the 220m transect
perforﬁ*ed in Sfation 132-136, in Ut,iy 24, 2002, east of, and beyond the
| proposed Marina Puerio Rea! Project, Faiardo, Pusrio Rico.
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BENTHIC STUDIES: PUERTO REAL
STATION: TR 132-136
JULY 24, 2002




SHORE POINT INSFECTIONS

The rssuf*s of the five point-shore inspactions (Station 137, Station 138, Station 138, Station
140, Station 141) conducted in July 24, 2002 by V&A, Inc. are summarized in TABLE §.

'n summary, the Inspections conducted by V&A, In 'n these naar shore stations, Indicate,
that there are no fraditional ecologically im a:)c,"am habltats found near shore ﬁf the project
site. For example, seagrass bed ecosysiems and ccnal reefs wers not encountersd.

Representative photographs of the shore and near shore conditions of the site are shown in
FIGURE 6.




The results of the obssivations on the five poini-snors | inspections (Station 137,

TABLE & |
|
Station 138, Station 188, Station 140, Station 141) conducted in July 24, 2002 by i
V&A, Inc. |
STATIOE WeT DEPTIH UBSTRATE DOM.TAXA NOTES
(GFSZ) '
T 137 137 2-ft Black sand, Rhodophyizss Mo corels, no
BLACE prabably with Gragilaria SEagrassss nor
BAAD meagnetite. dominguensis species of speciel
Hypnsa importance.
PREAL musgelformis.
PT 138 128 1.5-f Anoxic sticky NO No corals, no
ANQXIC mud, fill material. | MACROPHYTES seagresses nor
MUD species of special
P.REAL importance.
PT 139 139 1.0-ft apx Fill material on Chicrophyta on No corals, no
EiLL/SAND shore. intertidal rocks. s2agrasses nor
P.REAL Ligia exoiica snecies of special
v imporiancs.
PT 140 140 0-2ft Fill material. Chiorophyta and No corals, no
FILL/SAND Black sand. Rhodophyta. S2aQrassss nor
v REAL Acanthophora species of special
R spicifera importance.

T 141 141 0-3ft Hard botiom and | Rhodophyta Mo corals, no
EiLL/SAND loose sediments. | Acanthophora ssagrasses nor
P.REAL spicifera. spacias of spacial

Gracilaria 2pp. imporiancs.
= 37
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Reprssentative shore benthic habltat types and shers conditions found in

FIGURE G
the five point-shore inspections (ST. 137, ST. 138, ST. 138, 8T. 140, 8T.
141). Seagrassss, hard corals and soft corals wers not found within these
stations.
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POINT INSPECTION ANALYSES ]
BENTHIC STUDIES: PUERTO REAL L
STATIONS: PT 137-138-138-140-141
JULIO 24, 2002
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