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I. INTRODUCTION

This is the final report on a hydrographic and bathymetric survey
of the coastal waters of the Dominican Republic. The bulk of the work
is devoted to the bathymetry with respect to the suitability of
coastal sites for Ocean Thermal Energy Conversion (OTEC) sites or for
similar projects that require the proximity of deep, cold water to
shore. The report consists of a general introduction to the physio-
graphic structure of the island of Hispaniola, specifically the Dominican
Republic, and the surrounding sub-sea topography. This is followed by
a detailed report on the bathymetric survey conducted on existing charts
and a series of new bathymetric charts of areas of suitability for OTEC
sites. Then follows a section on general hydrography of the Caribbean
with reference to the Dominican Republic and OTEC compatibility,
conclusions, including recommended sites, a bibliography and an Appendix
on computer techniques used in the preparation of this report.

The Dominican Republic occupies the eastern two-thirds of the
island of Hispaniola which is one of the islands that make up the
Greater Antilles (Cuba, Hispaniola, Puerto Rico, Jamaica). Together
with the Lesser Antilles, these islands form the outer margin of the
Caribbean Sea. The landform of the Dominican Republic is generally
mountainous but along the south coast there are considerable areas of
Jow-lying land (approximately one-third of the total area). The
mountain ranges have an approximate east-west alignment along the long

axis of the island.



The island of Hispaniola is at the end of a classic island arc
/deep-sea trench structure (Talwani and Pitman, 1977) with the Puerto
Rico Trench to the northeast and the Lesser Antilles Arc to the east.

It is not the intention to discuss the tectonics of the region
here or the sedimentary and geological structure which has been
discussed by Emery and Uchupi (1972)  among others. The surrounding
sub-sea topography is described only in terms of its relationship to
the proximity of deep water to shore.

Figure 1 is a physiographic diagram of the Caribbean and Atlantic
Ocean, immediately adjacent to Hispaniola and the Dominican Republic.
Deep water surrounds almost all of Hispaniola. Along the north coast,
between Great Inagua, the Caicos Baﬁk, Mouchoir and Silver Banks, is
the Hispaniola Basin with depths below 4000 m. The western extremity
of the Puerto Rico Trench is north of the eastern tip of the Dominican
Republic with depths greater than 8000 m some 80 km offshore. The Mona
Canyon, an extension of the Puerto Rico Trench, brings water 4800 m
deep also within 80 km from Cabo Engano. Generally, the sub-sea portion
of the island arc between Hispaniola and Puerto Rico is shallow, with
depths less than 400 m bridging the islands. Off the south coast, the
broad Venezuela Basin stretches to the north coast of South America.

The northern part of this basin.is the deepest part and water of
>5400 m js some 100 km offshore. The Beata Ridge, extending from Cabo
Beata towards the Aruba Gap, forms the western margin of this basin.
The steepest offshore slopes are found along the western part of the
basin, from Barahona to Cabo Beata. On the other side of this peninsula

the extension of the Colombia Basin brings deep water again close to shore.
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On a smaller scale, some shallow water banks extend from shore,
particularly the Banco de Monte Cristi, the eastern extremity and
some locations along the south shore.

Figure 2 is a reproduction of a chart compiled by Julian Cooey
(personal communication) and is the.most detailed bathymetric chart
available of waters offshore of the Dominican Republic. It shows
immediately the candidate areas for deep water sites, but was not
found suitable for measuring because of its scale and because of some
gaps in the data available when it was compiled. More will be said

about Figure 2 in the next section.

Note: The original of this report contains several computer plots

which are printed in color; the copies are in black and white.
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IT. BATHYMETRY

1  Survey of Existing Bathymetric Charts

The following outlines the methods used to survey existing bathy-
metric charts:
—Identify all existing charts and maps;
—Make a collection of the charts;
—Tabulate by scale-size and collate in relationship to the
coastline;
—Select a series of charts of suijtable scale-size;
—Mark a series of locations equidistant around the coastline;
—Measure the distance from shore to the 200 m and 1000 m
bathymetric contours;
—Sort, tabulate and plot these data in several different
formats:
geog;aphica11y;
by distance to isobaths;
by bathymetric gradient;
by coastal feature;
alphabetically.

1.1 Identifying Existing Charts and Maps

In this report the term "chart" refers to a special-purpose
map, generally designed for navigation purposes, while "map" usually
refers to a representation of the physical topographic features
(Mitchell, 1948). Sometimes the terms are overlapping. The major

source of navigational charts for the Caribbean region is the U.S.



Defense Mapping Agency Hydrographic Center (formerly the Hydrographic
Office). Their Catalog of Nautical Charts (DMAHC, 1977; 1978 and 1975)
was used to select many of the Dominican Republic charts. The British
Admiralty Catalog of Admiralty Charts (1979) also has charts of the
Caribbean region, but since the 1950's the main responsibility for
revisions and additions has come under the auspices of DMAHC. These
charts range in scale from 1:1,000,000 to harbour approach scales of
<1:10,000 and are all in standard Mercator Projection. Most of these
are based on U.S. surveys conducted from 1880 to 1915 with additions
from U.S. and Dominican Republic surveys in the 1950's and 1960's.
A few of the charts are updated by more recent surveys and all are
corrected by Notices to Mariners up to 1976, 1977. They are primarily
for navigating in coastal waters, entering bays and harbours and show
very few soundings beyond the 100 fm 1ine. Al11 soundings are in fathoms.
Topographic maps_of the entire Dominican Republic on the Universal
Transverse Mercator Grid or Military Grid were made by the U.S. Army
Corps of Engineers (USACE), Army Map Service, with information current
to 1966-1967. The coastal maps show soundings and contours in meters
to the 100 m line. They appear to be based on the soundings contained
in the DMAHC charts and are all to a scale of 1:50,000. Also on the
Universal Transverse Mercator Grid, with a scale of 1:250,000, is a
series of U.S. Department of Defense (USDOD), Joint Operations Graphic
(Air) Maps, covering the entire country. Coastal sections show bathy-
metric contours to the 100 m line, apparently the same as on the Army
Corps of Engineers maps.

From 1975 through 1977 the U.S. Naval Oceanographic Office, using



the USNS HARKNESS, conducted an extensive bathymetric survey of the
Dominican Republic coastal and offshore waters. A series of 44 "smooth-
drafted charts" (smooth sheets) has been produced by the DMAHC from
these surveys. A1l soundings are in meters and the scales are
1:150,000, 1:50,000, 1:10,000, and 1:5,000. On some of the sheets the
200 m and 1000 m depths have been contoured.

The information on these sheets forms the basis of the data
presented here.

Other charts showing bathymetry, but not specifically limited to
the Dominican Republic, are the General Bathymetric Charts of the Ocean
(GEBCO sheets), the Physiographic Diagrams of the Ocean (Heezen and
Tharp, 1968, 1971) and varieus charts prepared by research
institutes such as Woods Hole Oceanographic Institute, Lamont-Doherty
Geological Observatory, University of Texas Marine Science Institute
(Galveston), and the Naval Ocean Research and Development Activity
(NORDA), Bay St. Louis, Mississippi (Fig. 2).

The following works of reference were also used in the identifica-
tion and interpretation of various charts and maps: Definition of
Terms Used in Geodetic and Other Surveys (Mitchell, 1948); Nautical
Chart Manual (U.S. Department of Commerce, 1963); Sailing Directions
—Caribbean Sea (DMAHC, 1977); U.S. Practical Navigator—Bowditch
(DMAHC, 1977); The Times Atlas of the World (1977); The National
Geographic Atlas of the World (1963); Computer Programs in Marine
Science (NOAA, 1976); Gazeteer of Undersea Features (U.S. Army Topo-
graphic Command, 1969); Principles of Cartography (Robinson and Sale,

1969); Handbood of Marine Science (Walton-Smith, 1974); Glossary of
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Oceanographic Terms (U.S. Naval Oceanographic Office, 1966); A Glossary
of Ocean Science and Undersea Technology Terms (Hunt and Groves, 1965).
Over 130 charts of the Dominican Republic and sufrounding waters

have been identified. These are listed in Table 1.

1.2 Collection of Charts of the Dominican Republic Coastal Waters

Of the charts listed in Table 1, the majority were obtained
from the appropriate agency and form the collection used to prepare
this report. Except for the standard DMAHC Navigation Charts, diffi-
culty was experienced in obtaining the charts. The most important for
this survey, the U.S. Naval Oceanographic Office (USNOO) smooth-sheets,
took five months to obtain after the initial order was placed. This
was due to a major reorganization of the Defense Mapping Agency Hydro-
graphic Center and other delays in obtaining clearance to purchase them.
Of the U.S. Army Corps of Engineers maps (now handled by DMAHC), five
were obtained through INDOTEC. These were of the five most promising
regions for proximit& of deep water to shore, based on information
available up to the time of the present study. While the bathymetric
information on these maps is of limited use, they are most useful for
ijdentification of coastal topographic and geographic zones and place-
names.

A1l of the bathymetric maps produced here are the result of our
own analysis and interpretation of the smooth-sheet data.

1.3 Tabulation and Organization of Dominican Republic Charts

Table 1 1ists all of the identified charts. It is arranged

in order of increasing scale-size.
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SMALL-SCALE CHARTS range from 1:1,000,000 to 1:614,000, and cover -
areas which contain all of Hispaniola and neighboring countries.

MEDIUM-SCALE CHARTS, from 1:200,000 to 1:100,000, are arranged
going clockwise around the coastline, starting on the north coast
border with Haiti; all subsequent charts in Table 1 are arranged in
this manner.

LARGE-SCALE CHARTS, having scales ranging from 1:100,000 to
1:20,000, include all the U.S. Army Corps of Engineers maps that
contain coastline.

LARGE-SCALE—HARBOUR APPROACHES (scales <1:20,000) describe harbour,
river-mouth and bay entrances and other regions where hazards to
navigation exist.

Following these are the U.S. Navy smooth-sheets, arranged under
MEDIUM (1:150,000), LARGE (1:50,000) and LARGE—HARBOUR & RIVER
ENTRANCES (scales 1:19,000 and 1:5,000).

Finally, the U.S. Department of Defense maps (scale 1:250,000)
are listed.

1.4 Selection of Charts for Use in Coastal Survey

We decided to survey the proximity of deep water to the
shore around the entire Dominican Republic coastline, rather than
selecting specific regions (at this time the USNOO smooth-sheets had
not been delivered). The criteria for selection of a suitable chart
series were: uniformity of scale-size, ease of measuring distance
along the grids, coverage of all the coastline, coastal features and
geographic localities named, and a maximum number of soundings to

roughly identify promising regions. We selected DMAHC MEDIUM-SCALE
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charts of the 25000 and 26000 series, scale sizes approximately
1:146,000. Eight of these charts cover the coastline (see Fig. 2).
Figures 3 through 9 are modifications of the DMAHC charts Tlisted
in Table 2-A (the original chart borders have been compressed to
eliminate unnecessary expanses of ocean and land area and the chart
titles have been reversed to follow our convention of examining the
coastline progressing clockwise, starting at the north coast).
Chart #26141 has not been reproduced as the locations in the Dominican
Republic are almost completely covered by adjacent chart #25801. The
chart numbers used in this report (see Table 2-A) appear in large
letters on each figure. The locations are numbered around the coast-
line. Each location can be referred to as a combination of this chart
number and the location number (e.g., 3:15 = chart #3, location #15).
Additional information on feature and place naming came from the
U.S. Department of Defense and U.S. Army Corps of Engineers maps and
from various atlases.

1.5 Marking Locations Along the Coastline

Starting on the north coast of the Haitian border (Pepillo
Salcedo and the mouth of Rio Dajabon) and moving in a clockwise
direction, a map reader was used to follow the coastline and measure
off an exact length. The length chosen was two nautical miles (3.7 km),
or two minutes of latitude measured on the nearest vertical grid. This
has the effect of stretching out the coastline into a straight line
for ease of graphically representing distance to offshore bathymetric
contours. To a limited extent, embayments were also included and some

of these will have no direct line to deep water. The locations were
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numbered starting at #1 in the direction of travel. Each chart has
_its own set of location numbers starting at #1. The unique location
number is a combination of chart # (see Table 2-A) and location #,
used on subsequent figures and tables.

1.6 Measuring Distance from Shore to 200 m and 1000 m Contours

In their article on hypsometry of the ocean basins, Menard
and Smith (1966) show that the change in slope of the ocean floor
delineating the break between the continental shelf and the slope
occurs at approximately 200 m for all ocean-basin provinces. Most
navigational charts (historically using fathoms as the unit of depth)
are contoured at the 100 fm line., This is because water depths less
than 100 fm usually signal the shallow continental shelves where hazards
to navigation exist. Most survey work that is done for sailing direction
and nautical chart work concentrate their sounding traverses at the
100 fm (or in the case of the Dominican Republic survey, 200 m) line.
We have chosen 200 m as one of the depth intervals to study and consider
it synonymous with the shelf/slope break. The other depth interval
studied here is 1000 m. This was used because it is a depth frequently
cited as the optimal depth for an Ocean Thermal Energy Conversion (OTEC)
plant (U.S. Department of Energy, 1978), it is well below the main
oceanic thermocline, and it is frequently at the steepest part of the
continental shelf.

1.6.1 The USNOO Smooth Sheets

Although the DMAHC charts were used to site the
locations used in this report, the smooth sheets provided all the
distances from shore to the 200 m and 1000 m contours. In 1975, 1976
and 1977, the USNS HARKNESS (T-AGS 32) made a geodetic and hydrographic
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survey of the Dominican Republic (NAVOCEANO Archive #755006, 765006).
The smooth sheets obtained from these surveys and used in this report
are on two scales, 1:150,000 and 1:50,000. Two series of sheets were
produced: series 755006 and 765006. Figure 10 shows the location of
the sheets (refer also to Table 1, pp. 7-10). The smaller-scale
charts are surveyed by HARKNESS itself, but because of the large size
of the vessel (length 118.9 m; Janes, 1974), inshore work had to be
done by Hydrographic Survey Launches (HSL's) carried aboard HARKNESS.
The 1:50,000-scale sheets are surveyed by the HSL's. These sheets, in
the areas of interest to us, delineate the 200 m contour only, usually
by making a series of short traverses normal to the trend of the
contours until the position of the 200 m depth is well defined. The
depth recorders carried on the HSL's had a depth Timitation of 400 m.
The 1:150,000 shegts, surveyed by HARKNESS, came inshore only to the
extent of defining the 1000 m contour. The gap between the 1:150,000
ship work and the 1:50,000 boat work, frequently mentioned in the
Archives as the "inshore parallel survey area", sometimes appears as a
discontinuity in areal coverage, especially in regions of steep
shoaling that are of particular interest to the present study. Despite
these limitations, the HARKNESS survey is by far the most accurate and
comprehensive survey done of Dominican Republic waters.

The smooth sheets as received by us were copied onto Mylar plastic
film on a 1:1 reproduction size, Latitude and longitude registration
marks, military grid marks and some soundings are reproduced by computer
plot. Because of some trouble with HARKNESS data acquisition system

(Hydrographic Data Acquisition System—HDAS) and an inoperative
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Boat Data Acquisition System (BDAS) many of the soundings have been
manually plotted on the smooth sheets. A1l contouring (200 m, 1000 m,
2000 m, and 4000 m contours) had been done by hand. Several of the
1:150,000 sheets had no contours drawn so we did the contouring on these
sheets. Coastal outlines appear on both 1:150,000 and 1:50,000 sheets
but was generally done in pencil and was quite faint on our Mylar
reproductions. The coastline on the 1:50,000 scale appears to have
been taken from the U.S. Army Corps of Engineers maps (Table 1, pp. 2-5).
Geodetic reference stations are shown and an occasional place name is
marked. On some of the smooth sheets pencilled notes indicate discre-
pancies between HARKNESS's shoreline locations and previously located
shorelines.
1.6.2 Method

The locations on charts #1-8 (Figs. 3-9; Table 2-A)
were transferred to the smooth-sheet coastlines using the USACE maps,
the DMAHC charts, geodetic survey locations and latitude and longitude
as reference points. The distances to the 200 m and 100 m contours
were measured using a compass and converting to kilometers via degrees
of latitude measured off on the smooth-sheet grid (a template was made
to facilitate this process). "The latitudes covered (17° to 20° North)
vary from 110.663 km per degree at 17° to 11.699 km at 20°. One minute
of latitude Varies from 1844.4 m to 1844.9 m, a difference of only 0,5 m.
Consequently, only one template was needed.

The closest distance to each contour from the shore point was

measured. This is not necessarily normal to either the coastline or

the contour. In some cases there will be no direct line to the contours.
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In other instances no soundings are given on the smooth-sheets. This
is particularly so for the east coast where there are no smooth sheets.
Although some soundings (for the 100 m and 100 fm contours) are to be
found on other charts, most of these regions have extensive shallow
banks offshore and are not of interest to this study. Figure 11
illustrates the measuring techniques on a hypothetical coastline.

1.7  Sorting and Tabulation of Distances from Shore to 200 m

]

and 1000 m Contours

The distances from shore to the 200 m and 1000 m bathymetric
contours were stored on magnetic cartridge tape and disk, using a
Hewlett-Packard 9825-A desk-top computer (see Appendix for computer
programs used in this study). The data were then sorted, tabulated and
plotted under various categories:

—geographically along the coastline;

—by distance from shore to the 200 m and 1000 m isobaths;

—by gradient of bathymetric slope;

—by type of physical feature of the coastline;

—alphabetically by place name.

1.7.1 Data Sorted Geographically Along the Coastline

Table 2 1ists the distances to shore of the 200 m
and 1000 m contours by location number, starting at the Haitian border
on the north coast and moving clockwise around the coastline. The
place-names are taken from the DMAHC charts and the USACE maps where
these were available. Generally, the names are those of geographical
coastal features that appear on navigational charts (capes, headlands,

bays, harbours, islands, rivers, etc.).
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TECHNIQUES USED TO MEASURE DISTANCES

FROM SHORE TO SELECTED ISOBATHS

37

- 18

SCALE (Km)



2
<

THBLE

FRGE % 1

DOMIMICAMN REFUBLICY Diztancss tram Shors to the 909w %19989m Contours
List=d b; location alon3 zhorsy wowinsg clockwlze around coast
EAPLAMATIONSS
LoCs Mumbered ref. on arerorriats 13, 1n text
Locations are 2 nautical mid3.7kar apartsymeasured alons coastlin
PLACE HMAME HMHame o¥ nesorszt City or Fhrysical feature sz zshown on charts
-May be rlank
DIST (290w Diztance to 299m deeth contoursin kilometersy or aspropr. remark
DISTO1a9@m: Dl tonce Lo 18E8m derth contoursin kilomstzrzs or appror. reaark
"{15.9"=distance 1o clozezt zoundin3d on chart that z=cesds 19099
"MDL"=Mo Dirsct Line to 1998m zoundinssi.=. ~nint i3 oh
an embayment ! THSE"=No Soundinzgs Giuen:"QC"=0%¢ Chart
SHORELINE Briet description of shorslins Chﬁr&c,bfl-tlii from
DMAHC Chart#1iZ8owditchsy 1377) or other remarks
CHART#25141 ILE de la TORTUECHARITI) to MOMTE CRISTI
Listin3d be3ins ot the Aaiti-DJominican Republic border
MOTE="#"=Mearest water of 129883m 13 1n Haitian waters
LOC# PLACE MRME DISTRHCE T3 COHTOUR SHORELIME
283 1989m
1: 1 Rio Dajabon NSG MDL Riwver mouth
t: 2 Estern Zalza NS NDL Low=-1lvins3
1: 3 Barrisa de Yaca HSG MDL Offzhore island
1r 4 H3G MDL Embavment-man3droues
1 5 Punta Manzanillo H3I3 HDL Flat-man3rauves
10 5 Punta Icacos H3iG 27. " "
1: 7 Punta Yuna HZG 23.9 " "
t: 3 H3G 24.3 ' "
1: 2 Rio Waaus del Horte 13.3 22.2 " "
1319 Bahia de2 Monte Crizti 171 29.9 Docksouildinas
1:1t Punta Sranda 12.5 15.3 Bluff-El Morro dz M, Crizti
CHART#23S3831 MOMTE CRISTI to CRBO MACORIS
MOTE-Locarions 1 to 11 border the Banco de Monte Cristi
(o Z2imlastocation 13 42 nautical miles from prewiucs location
LIC# PLACE HAME DISTRHMCEZ TO COMTOUR  3SHORELIME
283m 1993
Bakia d2 Jlcaaults 13.2 : Flatszandy zhaal
13.3 . Mountainz
e . Mountains
.3 . Flatsmountains inland
s taland
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TRELE FAGE # 2
DDNINIOHH EFUEBLICY Distar: from Shores to the 209m %1998 Contours
2 i

s23
Lizted bw l'Zquun alons zhorss @owin3d clockwize around hEAA

N 2

LOC# PLACE HRME DISTAMCE T3 COMTOUR  SHORELIME

298m 1389m
2317 Punta Cabo Izabela 3.9 7.3 Cliffsswooded headland
2:13 2.9 S.1 Cliffs
2313 Lureron 1.1 4.3 FPort c't
2029 Cono Auintano HIL MDL Harbor sntrancs
2:21 fas 5.8 Flat
2022 Pusrto Souftls 1eld 4.3 Port i
2:23 Punta Patilla 1.4 4.5 DFFsh)re dreck
2124 P, Guzmancito 12 3.6 Riuer
2:25 Funta Cabras 2.5 3.8 Cliffs
2:25 Pusrto la Izla 1.5 5.4 Cable arsassandy
2: 27 Bahia de Maimon 2.3 MOL Cable arsarstespe
2:23 3.2 3.2 Mountainsz
2127 Pusrto Plato 2.5 5.5 Low=lvinasdock
2:39 2.3 5.3 Sandyscable bugvs
2131 3.9 5.4 Flat coastline
2:32 Punta Ber3antin 2.3 7.7 Sandysbuildinss
2:33 Rio Coan3reijes 2.2 5.3 Riuer mouth
2434 2.9 5.5 Mountainz.cliffz
2:35 Pu2rto Soszua 1.2 7.8 city
2:35 Cabo Macoriz 1a3 3.7 Fzsplantation
2:37 Cabo Macoris 2.4 7.7 Cliffzselantation
2:33 Puerto Cobarst b P 5.8 LCliffs
2:3% Punta Cabarst 1.3 - 7.9 HAnchoraas

CHRARTA#Z5VS1-CABD MACORIS to CABO SEMAMA

LOC# FLACZ HAME DISTAMCE TO CUOMTOUR  SHORELIME
. 288in 189980
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Riugr wouth
La3ssonsmarzh
Riversflat.zandy
Sandy offzhors
Sandy s mountain
Breakers
Moauntalins:
Cliffzssandy offzhors
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Cablz arsassan
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TRELE 2 PRGE
DOMINICANM REFUBLICS Diztancses from Shore to the 290m &18998m Contours
Listed by location alons shores mowind clockwiss arcund const

LDC# PLACE MRAME DISTANCE T0 COMTOUR 3SHORELIHME
289 1388m

—
[a)
.

Eluff
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Rockzs offshore
Resfs
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CHRART#Z5722-CABD SAMAMA tao CABD EMGAMD

LOCH# PLACE HRRME DISTAMCE T3 COMTOUR  SHORELINE

. 298 1838m
4: 1 Punta Cacas M3G M3G Flat
4: 2 Bahia Carensra H3G M35 Flatslow=lvins
4: 3 Punta la Bandera H3G N3G Dffshore island
4: 4 Punta Pazcuala M3 N353 Mountains
Betwesn LOCF 35 the coaztline follows the Bahia de Samana.
ALl affshors sgundin3ds are l2zs than 39n
LOC# PLACE MRME DISTAMCE T COMTOUR  SHORELIME

299 1389

4:° 35 Punta Capitan M35 25.89 Coralsealm trses
4: A Las Canitasz H3G 24,7 Coralsmountains
4: 7 Punta Masua M35 22.8 Low=lvin3gsrolm trees
4: 3 La Bocona H3G 23.4  Offzhores izlandscoral
4: 3 Punta Misusl MDL MDL Bawscoral bank
4:19 Bahia 22 la Gina HOL HOL Low=-1lwin=3
$:11 Punta Man3ls H33 13.1 danssrouz breakzrs
4:12 Punta Zallan M3 21.5 Dan9esrous breakzrz
4:13 E1 Morrs Gordc RETH 22.1 Cliffsros
4i14 Rio Jousro M35 2.6 Sunkesn
4:135 Punta HIL HIOL  Sunkzn ¢
dils Pusrts 129 13.3 Sunksn
4017 Funta 13,3 17.S
43113 Cabo 3an i 3.3 13.9

)
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TABLE 2 . PHCE &
DOMIMICAM REFUBLICE Diztances from Shore to the 299 &1 HEdm Contours
Listed by location alon3a zhores @ouind clockwlse around COAET

LOC# PLACE NRME DISTHHCE TO COMTOUR  SHORELIME

239 1384 m
4:13 iCabo San Rafae!l 3.8 158.8 Low-lyin3dssunken rocks
4:12 Rio Cedra 19.8 17.1 Flatssunksn rocks
4:29 Punta Limon 3.7 13.2 Flatslow-1lvin3
$:21 Ted 11.7 Flatsawaszshed rocks
4:22 Punta Mizibon 4.3 3.% Riwerstlatslow-lv
4:23 Fe 19.7 Flat
4:24 i 12.2 Flas
4:25 5.4 <i4.4 Flatslow-lv1in3
4:25 Low-1lvin3
4127 Rio Maimon Sunk=sn rockssriver
4:23 El Inflernito Qffshore izland
4:23 El Macao Flat
4:33 Punta Macao Cowestlat
4:31 Ranchitos Anchorass Flat
4:32 Sunksn rockssflat share
4:33 Barbaro Anchora9e Oftshore wrecka3s
4:34 Cabeza d= Tors Flatsoffshore wrsck
4:35 Flatswrecks rocks
3138 Pubo Ensano Cliffzswrecksrocks
4:37 Cabkn Ensanc Flats low=lvin3dswrack
4:23 Punta Eazlz Low whites cliffs
4:33 Punta Cana Lowswondedswrsck

CHART#2ST21-CABD EHGAND to ISLA SACHHA

LOCH# PLACE HAME DISTAMCE TO COMTOUR "SHORELIME

Low coast

Low coastyrocks
Flatsriver mouth

tha3racia
yinlgl

.

298m 1988m
S Funta Juanidlo Swamps 23t at 1on
N Flat
S 03 Flat
S: 4 Punta Eseada Slopin3 coastlineg
S: 3 Punta Cuewita Flat
S: 5 Flat
S: 7 Babia de= Yuma Low=1%wins
St 3 Boca de Yuma Anchoriassz
S 3 Booca de Yuma Low=1lvin3ssandy botton
18 Cako Falszo Flar
S:1t Martel . Low coast
S:1Z2 La Granchorra Flat
S:113 Punta Ealalu Sunksn
S:i{4 Punta Ezta : Low con
S:1S Punta Cana “~99ra71un~cr—ak-rd
S:15 Punta Los Guiedc: Breakerss foul 3Iround
S:i7 Fta Canta de la Plava +.3 ? Breakerssuwr2aksfoul 3rd
S:13 3.2 1 Low .uu-
Si13 FPunta Lasuna 3.9 T Low
S:29 Punta Cacon 2.4 2 Low
S:21 Punta Catudno 3.9 3 Low »oadtsuzaetaflnn
S:122 Faso de Catuan 3.9 S Swane
51273 1.3 2 Flat
T 1.3 8 Flat
3; .-'.' 4 )
i 2.4 2
H 3.7 5]

[ 0N SV S SN V]

e s SV I SO
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TRELE 2 PRGE
DOMIMICAM REPUEBLICY Diztance:z from Shors to the 2880 Z

L1888M Contours
Listezd by location alons zhorsy @mowvin?g clockwise around coast

LOC# PLHACE NAME DISTAMCE T COMTOUR  SHORELIME

293 13839m
5:2V Boca de Chavon 3.7 25.8 Flatsriver mouth
S:23 Punta Minas 5.4 24,9  Low coast
S:2% Rio Dulce 145 24.8  Lowsrockzsriver mouth
CHRET#25343-15LA SAOMA to SAMTO DOMIMGO
LOC# FLACE MNRME DISTAMCE T3 COMTIOUR  SHORELIME
298n 1383m
: La FRomnana 1. 23.9 Low-lvin3yzandr
5. 22.3 Offshors islandscliffs

28.5 Cliffs
29.4 Lowssandy coaszt
29.4 Low const

13.
13

Sandy of
Sandy of 3

Punta Laurentina

: Punta Mortero " 21.3 Low coas:
: Ris Soco . 29.3 Cliffsssandy river ath
: 22.3 Low coass
: San Pesdro de Macorisz 29.2 Part city
7
=
b

hore

—
—
.

Buildinszssandy coast
Buildinszslow coast
Lowssandy coast

Flat

Juandolio
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Punta Masdalesna
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.
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CHRRTH#2S242-3ANTD DOMINGD o

#
LOCH FLACE HRME COMTOUR  SHORELIME

1988
TVl Arrows Mi3ua 13.9 Flatszandyr
T2 13.3 Flanszandy
i3 Funta Hajaro Z8.3  Flatszandw
Vi3 HArrovo Magdavio 23.3 Lowsrocky
73 Punta Falenaus 23.3  Shoal watsrsouilldings
7ron Puerto Folsnaus 24,3 Fort city
Ty OV Arrors Latalina Z1.3 Fla
73 13,3 Flar
T3 13.9 Shoal watsrs
Vil Asua de 1a Eztancila 17.9 Low and ¢lat
Tl 17.7 Stream mouth
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THBLE 2 PRGE # »
DOMIMICAM REPUBLICY Distancez from Shorse tao the 2989m X13989m Contours
Lizted by location alons shorzs mowind clockwize around coost

LOC# PLACE MAME DISTHNCEVTD COMTOUR  SHUORELINE

298m 1383m
14,7 17, Strean mouth
13.3 15. Mrecksflat coazt
3.5 1. Lows ¥ 1lar
Pumta Sandanilla 7 5.4 7 Low and zandy
Funta Salinas 2.9 4. Flat and zandy
Punta Calderas MG 5. Flatr and rocky
Bahia de 1oz Calderas HIL HD Boat landinsg
Punta Matazola HDL MD Foul 3round
Punta Bcooa MG 7 Rockssfoul watsr
Rio Qcoa 3.5 3. Landin3 placssriver
Fed 13. ‘tellow cliffs
Punta Hatillo ok 13. Flat
Plava e Caracolesz 12.4 23. Beach
Bahia de Ocooa 13.7% 23. Anchorasszsealn tress
Fugrto Tortususro 13.2 22. Port city
Rio “ia 14.9 24. Sandysflat
Punta “isia 18.1 is. Cliffssmountalns
5.7 12. Cliffssmountains

—
©

Flatszsandy

Flat

Breakerzsfoul water
Dffshore izlonds
Cliffzsfoul water
Cliffssmountains
Cliffs

Sondy

Ye3etationsysi., izlands
"Foul 3roundslasoon
Foul 3round
Coralsbreakers
Offshore 1zlandsbreaksrs
Coralsrocks
Cliffssstony

Stony shore

Hutss zandy
Riversbuildins
Stonysclifts
Flatsbuildinas

Cliffs
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Breakesrss lows rocky
Dffshore izlands lasoon
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CHART#25241-SHARAKONA o HAITI
LOCH PLACE HAME DISTRAHCE T3 COMTOUR  SHORELIHE
2895m 13838m
1 Plava In3lesza 2.3 2.2 Foul reakers
2 Cako Mon3on 232 3.3 Clify 2ok
2 2.5 7.5 Focks
4 2.4 5.1 Sunk y sarnd
S Conseic Loma 2.3 S.7 Stae
5 Caka Bzata $.8 S.2 0 3Sres aztiblufsn




TRBLE 2z PRAGE # 7
DOMIMICAN REFUEBLICS Distamces +rom Shors to the Z09m &1899n Contours
Lizted by location alons shorss wowing clockwise around coast

LOC# PLRCE NAME DISTANCE T CONTOUR  SHORELIME
' 289m 19894
3: 8 Cabo Beata < 4.5 5.2 3Steesp coastibluffl
3: 7 Canal de la Beaota 3.3 18.1 Sandvysugsetation
3: 3 Canal de la Ee=ata 7.9 14.1 Sandysflat
3: 3 : 7.5 21.3 Flatssandy
3:18 Punta Rcecho 3.2 13.1 Cliffs
2:11 5.2 16.9 Cliffs
3:12 Asigero Axul 2.5 13.8 Stonvscliff
3:13 Cabo Falso < 1.4 12.3 Bluff
3:14 Cabo Falzo 1 2.3 3.5 LCliffs
31135 Baie de HA3ujas 1.4 7.2 Sandyscliffs
3116 Enzenada de 1oz Asuilas 3.3 3.3 Sandysflat
3:17 Punta <de las Asullasz 2.9 7.7 Red clifés
3:13 Cabo RoJo 1.8 7.4 Red cliffs
3113 Anze Jos=zph 2.3 3.2 Flatssandysdock
3:128 An32 Trou Jacob 5.9 18.9 Sandysdun3ale
3:21 Punta Ce2firiesn 3.3 19.3 Flatszsandy
3:22 Rig Pedernalzs 4.3 13.2 Cliffssflatssandy
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A11 place-names are in Spanish. Some of the locations do not have
an appropriate name on the maps and charts and these have been left blank.
Names of towns appear when they coincide with one of the Tocations
selected. No attention has been paid to demographic significance of
population centers, in fact, some Targer inland towns and cities are
not listed. The names are limited to coastal places.

It was noted that significant differences in geographiéa] names
occur between the DMAHC, USACE and USDOD charts and maps. We have
selected what appears to be the currently used name, consulting the
Sailing Directions (DMAHC, 1977) and atlases. Spelling differences are
frequently found. Cassell's (1960) Spanish Dictionary was used as reference.

A brief shoreline description of each location is given in Table 2;
these are primarily of the sort useful to navigators and were obtained
from the charts and maps using DMAHC chart #1 (DMAHC, 1977) and U.S.
Department of Commerqe (1963); where possible, the more recent maps
(USACE and USDOD) were used to supplement this information.

On our chart #1 most of the distances are to contours located in
Haitian waters. In some instances, where gaps are found in the smooth-
sheet data, the distances are listed as, for example, <8.5. This means
that a known sounding, deeper than the one needed, is to be found
8.5 km from shore, therefore the sounding in question is less than
8.5 km from shore.

The same information in Table 2 is given in graphic form in Figure 12.
The red trace is the distance to the 200 m contour, the green trace is
distance to the 1000 m contour. The place-names are printed starting at

the distance that the 1000 m contour is found offshore. Where there
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were no soundings given (NSG) or no direct 1ine (NDL), the names appear
at a distance of 11 km and there will be gaps in the red and/or green
traces. Those distances marked <x km are plotted at x km.

Starting at the north coast border with Haiti, brief descriptions
of each section of the near-shore bathymetry follow:

The first four locations in Manzanillo Bay, although no soundings
are given in the smooth sheets, are close to deep water (<200 m), but
do not reach 1000 m depth for many kilometers. A1l of the deep water
encountered is probably in Haitian coastal-zone territory (Ocean Year-
book, 1978).

The extensive Banco de Monte Cristi separates deep water from the
coast until the vicinity of Bahia Isabela. While the 200 m line is
about 1 km from shore off Playa Poza Piedra, the 1000 m contour is
found 10 km away. This is in the Barrancon quadrangle of the USACE maps
(sheet #5975I). The adjacent quadrangle (Luperon, sheet #6075IV) has
both contours close to shore and the whole of this section of the coast,
from the northernmost point of the Dominican Republic, Cabo Isabel[a],
eastwards to Punta Cabaret[e], has a narrow shelf and steep offshore
slopes. Between Punta Cabaret[e] and Rio San Juan, a region of mudflats,
exposed and sunken rocks and coral extends offshore and the 200 m contour
is approximately 5 km from the coast. The 1000 m contour is 10-15 km
offshore.

The broad headland that forms Cabo Frances Viejo and Cabo Tres
Amarras [Amares] is another stretch of coastline where both 200 m and
1000 m contours are found close to shore. From here to the tip of the

Semana Peninsula at Cabo Cabron, the 200 m contour is found progressively
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farther from shore while the 1000 m contour moves rapidly seaward as
one progresses eastwards, until at Rio Salado is is >13 km from shore.
Two locations on the Semana Peninsula, Cabo Cabron and Cabo de Semana,
have steep offshore gradients, making them potentially interesting
to this study. This region is in the Las Galeras quandrangle (#63731)
of the USACE maps.

Beyond Punta Balandra the shoreline follows the deeply indented
Bahia de Semana. Water in this bay is all shallower than 50 km and
the shoreline bordering it has not been studied here. Table 2 and
Figure 12 pick up again at Punta Capitan. From here to beyond Punta
Nisibon (at location 4:26), both contours are far offshore, although
at Punta Nisibon the 1000 m contour comes to within 9 km of shore.

Beyond Punta Nisibon, from Rio Maimon to Punta Los Guiegos on the
south coast of Isla Saona, there is no coverage on the smooth sheets.
The offshore waters from the entrance to Bahia de Semana to the eastern-
most tip of Hispaniola, Cabo Engano, are very rocky with a comparatively
wide shelf and many sunken coral reefs. Many wrecked ships are to be
found on this coast, particularly in the Cabo Engano area. A shallow
bank, with depths of <100 m, extends from the eastern tip all the way
to the Mona Passage (more thaﬁ 30 km offshore). South of Cabo San Rafael
to Isla Saona, deep water is again found closer to shore, with the
1000 m contour perhaps reaching within 10 km of shore, particularly in
Bahia to Yuma and off Bahia Catalinita.

From Isla Saona to La Romana along the south shore the shelf is
narrow with 200 m depth reached less than 5 km from shore (at La Romana,

200 m is <1 km from shore). However, beyond the shelf-break the slope
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is much more gradual and 1000 m water is found between 17 and 25 km
offshore.

Westward of Isla Catalina, the insular shelf is much broader, reaching
its widest opposite Rio Soco near San Pedro de Macoris. West of Rio
Soco, however, the offshore gradient steepens and between Puenta
Magdalena and Santo Domingo International Airport (the Las Americas
International), the 1000 m contour is less than 10 km off the coast.
Near Cabo [Punta] Caucedo the 1000 m contour is 4.4 km offshore. All
along the Bahia de Santo Domingo to Punta Palenque there is again a
very narrow shelf (at Los Frailes the 200 m depth is only 600 m from
shore), but 1000 m water is as far as 25 km away at Punta Palenque.

The shelf widens considerably between Punta Palenque and Punta
Salinas and again at Bahia de Ocoa. However, a short strip of coastline
between Punta Salinas and the town of Palmar de Ocoa separating these
two regions is one of the more promising of the regions along the
coastline for the proximity of deep water to shore. This is the Sabana
Buey quadrangle (#6070I of the USACE maps). Another very narrow strip
of coastline at Punta Martin Garcia is also promising (200 m contour
is 1.2 km and 1000 m contour is 3.2 km from shore).

The Bahia de Neiba which the Rio Yacque del Sur empties into is
comparatively shallow, but starting at Punta Prieta, just south of the
city of Barahona, the shelf is narrower than any other section of the
Dominican Republic coastline. This narrow shelf, with a steeply
sloping sea floor bottom gradient, stretches to the southernmost tip of
Hispaniola at Cabo Beata (and Isla Beata). Between La Cienaga and San

Rafael, and again in the vicinity of Enriquillo, the 1000 m contour is
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closer to shore than at any other place in the Dominican Republic.]

The offshore islands, Isla Beata and Isla Alto Velo, put a con-
siderable distance between the mainland and 1000 m deep water at the
southern tip of the Dominican Republic. On Isla Beata, however, in the
northern end of the island, by an existing electrical power plant,
deep water can be fbund close to shore. From this point to the southern
coast border with Haiti at Pedernales, one section of the coastline (at
Cabo Falso) has both 200 m and 1000 m water close to shore. Along the
rest of the coast, while there is a narrow shelf, the 1000 m contour is
found from 5 to 13 km offshore.

1.7.2 Data Sorted by Distance to Shore from 200 m

and 1000 m Isobaths

1.7.2.1 Distance to the 200 m Contour

Table 3 was prepared by searching the data
at each location and, sorting in order of increasing distance from shore
to the 200 m contour. Program "Nsort" was used to do this. Figure 13
presents the same data graphically and was prepared using program
"Coast2".

The major feature of the offshore topography brought out by Figure 13
is the great variability in the width of the slope compared to the width
of the shelf. Adjacent points in Figure 13 have been Jjoined on the

graph, but this has no physical meaning. It serves to show how the

IWater of 1000 m, closer to shore than 3 km, was found in certain loca-
tions when we constructed bathymetric charts of this region.
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TRBLE 3 FHAGE # 2
DOMIMICAN REPUEBLICY Diztances from zhore to the 295m & 199¥m Contours
Listed by increasing disztancs of the 288m contour
DIST.-293m PLRCE MRME CHART LoC#H DIST.-1988
2.9 2 13 S.1
< 2.9 v 51 < 5.3
2.9 2 34 5.5
2.9 ) 15 7.2
2.9 Punta de las A3uillas 3 7 Ta?
2.2 Rizc Consreios 2 33 5.3
2.2 Caba Monson 3 2 < 3.3
2.2 Rio Salado 3 15 12.3
2.3 2 24 5.3
2.3 Ans= Joseph 3 13 2.2
2.3 Bahia de Maimon 2 v HMDL
2.4 Punta Prista 7 42 Fs3
2.4 3 B < 5.1
2.3 Cabo Macoris 2 3V % i
2.4 Punta Cacon _ 5 28 13.2
2.4 Punta Pale2nauz 7 3 23.8
2.4 S 25 24.5
2.4 Bahia d2 Altaesracia S 26 202
243 Funta Cabras 2 25 3.8
{ 2.5 Cabo Falzo 3 14 3.5
2.9 Conspic Loma 3 5] { 9.7
2.9 3 3 £ T3
2.5 7 33 5.5
2.5 Pusrta Plato 2 293 5.5
2.8 Puerta Jackson 3 28 19.4
2.5 Agigero Axul 3 12 13.89
2.7 Dtra Banda 7 33 18.8
€ 2.3 Plava In3lzza 3 1 { 3.2
2.3 La Plava 3 29 19.3
2.3 Punta Bers3antin 2 32 Tad
2.7 Punta Maadalsna 5 14 3.4
3.9 2 31 5.4
3.8 Carvo Pizadsz 7 Sz A S
3.8 Funta Cabo Izabela 2 17 .3
2.8 Puertao Yizio de Azua 7 32 2.4
3.9 Punta Catuang 3 21 29.9
3.9 Faso de Catuan S 22 23.5
3.3 Pusrta Palenaus 7 =) 4.3
3.1 Grisri 3 3 2.3
| Rio Tabara 7 39 19.2
Bhic 2 28 3.2
3.2 Bahin de Heiba 7 37 3.4
3.2 3 13 17.1
.4 3 37 4.5
.4 Funta e Bursni{2Zmil 2 12 3.3
3.3 Las Terenas 3 279 3.1
2.5 Punta Lasuna 5 13 7.7
3.5 4 21 19,3
3.5 La Calsta ) 29 7.3
3.8 Rig Waaws del Sur 7 39 13.35
3.7 Plara la Ps3za Marisosta 2 15 13.98
3 Eoca de Chawon 5 27 25.9
3 Punta C2firisn 3 21 19.3
3.7 3 13 11.3
3.7 3 7 12.2
4.4 Funta Sonita 3 23 2.3
4.3 3 38 3.4
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THBLE 2 FRAGE # 3

DOMIMICAMN REFUBLICS Distances frow shors to the 299m & 1998m Contours
Listed by increazing distancs of the 2989w contour

DIST.-289m PLACE HRME CHART LOCH DIST.-1993m
: 4.4 Guavacanes 5 13 11.1
4.1 Barahona v 41 7.2
4.1 Fio Sadon 3 13 12.3
4.1 La Izabsla 2 15 13.1
4.2 Eahin de HMeziba v 38 7.8
4,2 3 27 19.1
4.3 Fio Colorado 3 22 11.58
4.4 Punta Pezcadorss 3 31 19.8
4.5 Funta Arsna ] 23 13.9
4.3 Fta Canto de la Plara S 7 13.7
3.5 Cabo Beata 3 ) S
4.5 Bania de Heiba 7 43 3.3
4.3 Juandolio ) 12 11.3
4.3 Punta Hisibaon 4 22 3.3
4.3 La Ermita 3 4 19.56
4.3 Rio Pesdernales 3 22 13.2
4.3 3 5 13.7
3.4 Anszz Trou Jacob 3 24 19.93
5.9 Rio Yasica 3 1 13.3
3.9 7 3 13.5
5.9 5 3 28.3
5.9 Funta Minas 3) 23 24.9
3l Lasuna de Ori 3 2 13.8
G2 3 35 5.3
e Fio Jdoba 3 3 12.4
5.4 Punta Lanza 3 32 3.3
5.4 3 .3 12.2
e 4 24 12.2
9.5 3 23 14.4
5.5 Arrayo Catalina 7 7 21.73
5.7 * 4 23 19.7
5.3 Pusrta Yiszio de Azua v 31 11.4

Z5.3 Punta Sandanilla 7 14 V.3
5.3 4 25 14.4
5.2 Hegar Punta Rucia 2 11 1.2
h.2 3 11 15.3

75,3 5 2 22.3
5.5 ) 11 13.3
5.2 Boca de Gran Eztera 3 24 15.1
5.3 Aaun de la Eztancia 7 149 17.93
5.5 2 3 131
Ber 7 23 12:3
5.7 7 3 12.3
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DOMIMICAM REFUBLICY Distances trom shore to the
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TABLE 3 ) FAGE # 5
DOMIMICAM REFUBLICS Distancess from shore to the Z08m & 1999m Contours
Listed by increaszin3 diztancs of the 288m contour

DIST.-298m PLACE NRME CHART LOC# DIST.-188
MSG Punta Pascuala 4 4 HSG
NSG Funta la Bandsra 4 3 NSG
M35 Bahia Carsnero 4 2 N33
N3G Punta Cacao 4 1 MSG
MSG Punta las Galzsras 3 41 <18.4
M3G Bahia de Rndres =) 15 19.3
N3G Flava de Rincon 3 48 £12.9
N3G Bahia del Rincon 3 3% 12.4
H3G Funta Mansls 4 11 13.1
M3SG Funta Jallan 4 12 21.5
NSG Fio Jouvesro 34 14 21.5
N3G Punta Masua 4 7 22.8
NSz El Morro Gardo 3 13 22.¢
M35 Punta Yuna 1 e 23.4
N3G La Bocana 3 3 23.4
N3G 1 3 24.3
NS Las Canitas 4 ) 24.7
NSG Punta Cupitan 4 5 23.8
N3G Funta I-acos 1 5 27,
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distance from shore to the 1000 m contour varies in such a way that
when the 200 m contour is close to shore (see Figure 13, pages 1 & 2),
1000 m is found anywhere from 3 to 25 km from shore. This discrepancy
diminishes as the 200 m contour is found further from shore (Figure
13, pages 3-5) and illustrates the nature of the continental margin
surrounding the Dominican Republic. Frequently, the wider the conti-
nental shelf, the steeper is the ensuing slope.

The 200 m contour is closest to shore at Puerta Guayacan on the
Semana Peninsula where it is less than 500 m from land and farthest at
Rio Yacque del Norte, adjacent to the Banco de Monte Cristi where it is
19.3 km offshore.

1.7.2.2 Distance to the 1000 m Contour

Table 4 and Figure 14 were prepared using
programs "Nsort" and "Coast1l" to sort the data at each location in order
of increasing distange to the 1000 m contour.

Water 1000 m deep is found three kilometers from shore! near Caleton
(Enriquillo) and 27 km offshore opposite the Banco de Monte Cristi at
Punta Icacos.

1.7.3 Data Sorted by Gradient of Bathymetric Slope

We make some assumptions about the width of the
continental shelf surrounding the Dominican Republic (Menard and Smith,
1966) and have assumed that the 200 m contour is approximately at the

shelf/slope break. Then the distance between the coastline and the

IWater of 1000 m, closer to shore than 3 km, was found in certain loca-
tions when we constructed bathymetric charts of these regions.
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TRELE 4 PRGE # 1
DOMIMICAM REFUBLICS Diztancesz from shors to the 299m % 1998m Contours
Listed by lncrsasing distancs of the 1939m contour

DIST.-19989m FPLACE HRME CHART LoCH DIST.-299m
3.9 ? 43 3.9
3.8 Punta Martin Garcia 7 35 1.3
= e I 43 1.4
343 I 34 1.2
3.3 7 43 1.2
3.5 P. Guzmancito 2 24 1.2
3.4 Funta Salinos g 13 7 2.8
4.9 Cabo Cabron 3 33 M35
4.2 7 34 1.8
4.3 Puerta Guarvacan 3 44 < 8.5
4.3 Funta Muzundi 7 45 8.5
4.4 Funta “Yaca 3 43 < 1.1
4.4 5 13 H3G
4.5 7 S9 1.5
3.5 Punta Camituls 7 47 1.2
4.5 Funta 2atilla 2 23 1.4
4.5 3 37 3.4
4.3 Rio Cito 7 45 3,3
4.3 Pugrto Scuffle 2 22 1.1
4.3 Lup=ron 2 19 1.1
4.3 Caba Frances “is=do 3 12 1.2
4.3 Punta Tres Haores 3 13 1.3
5.9 Punta Cabras 2 23 2.9
Sal Cabo Caucsdn ) 13 1.4
5«1 2 13 2.9
3.2 Cabo Beata 3 5 < 4.5
3.3 Punto Frista 7 42 2.4
5.3 Punta La Plaruesla 3 35 < 1.9
3.3 3 3 1.3
3.5 Punta E! Cabito 3 42 H3G
5.8 FLnta Savansta 3 14 1.7
5.5 ° 2 21 1.9
3.5 Cabo Falzs 3 14 { 2.5
3.7 Conzmpic Lowma 3 3 2.5
3.3 3 11 1.5
5.3 7 S5t < 2.9
5. Puegrta Cabaret 2 33 1:8
5.9 Cabo Tutintierno 3 19 1.3
5.1 3 4 2.4
5.3 2 29 2.3
5.4 Puerto la Izla 2 25 1.5
5.4 2 31 3.9
5.d Punta Calderas 7 15 H3G
5.5 2 3¢ 2.9
5.5 7 33 2.5
5.5 Fusrto Plato 2 z" 2.5
5.5 Cays Pizade 7 a2 3.4
5.3 Pusrta de Diesan 3 35 € 1.3
5.3 Fio Con3rsdcs 2 33 2.2
] 3 35 3.2
7.9 Pugrto Sosua 2 339 1.2
s Funta Cabarst 2 33 1.5
7.2 Baie de A3yJas 3 1S 1.4
7.2 5 15 2.9
V.2 Earahona v 41 4.1
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THELE 4 PRCE # 2
DOMIMICAN REFUELIZY Distances from zshorse to the Z899m % 198dm Contours
Listed by increzaszing diztance of the 19989m contour

DIST.-1988m PLACE MRME CHART LOCH DIST.=-298m
7.4 Cabo RoJc 3 13 1.5
7.4 Punta Jcoa v 13 MSI3
7.9 3 3 2.5
V.5 Eahia de MHeiba 7 35 4.2
v.5 Flava Inslesa 7 53 MSG
7.7 Punta de las A3uilas 3 17 2.3
7.7 Caba Macoris 2 37 2.4
7.7 Funta Ssr3antin 2 32 2.3
7.3 Puntia Cobe Izabela 2 Fd 3.8
v.3 La Calsta 5 29 3.5
7.3 Punta Zandanilla 7 14 5.1
3.1 Funta Balandra 3 7 N33
3.2 Plava Insleza 3 1 2.8
3.2 2 23 3.2
3.3 Bahia d= M=ziba 7 49 3.5
3.4 Punta Masdalsna 5 14 2.9
3.3 Punta de Burend{Zii) 2 2 3.4
3.5 Funta Bonita 3 23 3.9
3.7 Cabo Macoris 2 35 1.3
3.3 Enseznada de 1los Asullas 3 15 3.3
3.3 Cabo Mons3on 3 2 202
3.3 Rig Qcox 7 28 3.5
3.9 Mameyito 5 22 1.1
3.1 Las Terznas 3 23 3.5
3.2 5 21 1.3
2.2 Ansez Jos=rh 3 13 2.3
3.3 Grisri 3 3 3.1
3.3 Andrzs 5 17 MSG
3.4  Puerto Yisio de Rzua 7 32 3.4
3.4 Bahia de Meiba F ¥ 3.2
EIE SN 3 38 4.4
3.5 Punta Eztero Honda(<2ni> 2 13 1.4
3.7 Los Frailes 5 23 3.8
3.3 Punta Lanza 3 32 5.4
3,3 Punta Hisiban 4 22 4.3

19.3 3 13 1.5
18.3 Punta Pesscadores 3 31 4.4
19.9 Anze Trou Jacob 3 29 7 3.9
13.1 3 27 4.2
i9.1 Canal de la Beata 3 7 3.3
18.2 #io Tabara T 8 3.1
19.2 Rio Jura 7 23 T.7
19.4 Puerta Jackszaon 3 285 2.5
13.4 Punta las Galeras 3 41 H3IG
19.3 Rino Yaaues del Sur i 33 3.5
19.9 3 35 3.9
18.5 Bahia d2 Andres 5 15 H3G
13.5 Otra Banda 7 33 ey
19.5 La Ermita 3 4 4.3
19.7 4 23 Sed
19.3 Fig Masua 3 21 1.5
13.3 Funta Cefirisn 3 21 3.3
19,3 La Flava 3 24 Z.3
11.3 Plava Poza Fiedra 2 14 L2
tt.a Punta Eraltan: 3 33 T.T
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DISTANCE FROM SHORE (Km)
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200 m contour is the width of the shelf and the gradient between the
200 m contour and the 1000 m contour is the gradient of the slope. It
must be stressed that these are approximations only, but do serve to
illustrate the nature and variability of the near-shore submarine
topography of the Dominican Republic.

1.7.3.1 Gradient of the Continental Slope

Table 5 and Figure 15 show that the steepest
gradients are in excess of 1000 m (depth) per 1 km horizontal distance
(or greater than a 45° slope). In only a few places are such steep
slopes found; gradients between 1300 m/km and 300 m/km are found off
Cabo Cabron, from Barahona to Canal de la Beata and near Cabo Isabel[a].
The steepest gradient of all is found at Cabo Beata (1333 m/km). Some
of the steeper slopes are found off the shallow Banco de Monte Cristi,
while the least gradients (50-35 m/km) are found off Santo Domingo where
the 200 m contour is very close to shore. The average distance between
the 200 m and 1000 m contours is 7.6 km and the average gradient of the
slope is 165 m/km.

1.7.3.2 Gradient of the Continental Shelf

‘ In Figure 16 the red vertical lines show
the distance from shore to the 200 m contour, i.e., the approximate
width of the shelf. This width varies from <0.5 km at Puerto Guayacan
off the Semana Peninsula to 19.3 km at Rio Yacque del Norte opposite
the Banco de Monte Cristi. The average width is 4.5 km; the gradients
vary from 400 m/km to 10 m/km at the above locations with a mean value of
81 m/km. Place-names on Figure 16 are located starting at the distance

of the 1000 m contour from shore. Where no place-names are known, a
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TABLE 5 PAGE # 1

DOMINMICAH REFUBLICSY Gradient:z of the Continental szlore
Lizted by decreazing 3radisntibetwesn 209 % 1998 contours)

GRADIENT DISTAHCE PLACE HAME CHARRT LOC# DIST.-258nm
CiasKmy 298-1818n
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(03}
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W
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.
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1323.:

W +
.
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GRADIENT OF SLOPE (meters/Km)
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short horizontal black bar shows the location offshore of 1000 m depth.
Therefore, the gap between the bar representing the shelf width and the
place name is the width of the slope. With increasing shelf width,
the width of the slope varies considerably until the wider parts of
the shelf are reached when the slope-width becomes much more consistent.

1.7.3.3 Average Gradient to the 1000 m Contour

The average gradient of the shelf and slope

(i.e., the gradient of the ocean floor slope from the coastline to
1000 m) is shown in Figure 17. The red bars show the width of the
slope and the gap between the graph base-l1ine and the red bar is the
width of the shelf. The distance to the 1000 m contour varies ‘from
3 km to 27.1 km with an average of 12.5 km. The sea-floor gradients to
1000 m vary from 333 m/km to 37 m/km with a mean of 106.8 km.

The steepest average gradients to deep water are found along the
south coast, from Barahona to Cabo Beata, followed by Cabo Isabela and
Cabo Semana.

1.7.4 Data Sorted by Geographical Coastline Features

Table 6 was prepared using program "Asort3" by taking
the coastline descriptions and sorting these in alphabetical order.
It is an experimental sort only, to see if such classification of
coastline types can be related to offshore bathymetry in any way
suitable for this type of study. This classification suffers from
(a) the descriptions' aptness to coastal navigation and not physiography;
(b) our lack of direct familiarity with the Dominican Republic coast-

1ine and geographic regions.
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GRADIENT -SHORE to lﬂﬁﬂm(meters/Km)
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TRBLE 5 , PAGE # 2
DOMINICAN REPUBLICF Distances #rom shore to to the 200m & 19899m Contours
List=d by coast line feature

o

CORST LIME FERTURE CHART LOC# DIST.-289nm DIST.-1898m
Cliffssmlantation 2 37 2.4 7.7
Cliffssrocksswreck 3 2 2.2 3.9
Cliffsssandy offzhorse 3 3 < W § 3.3
Cliffsssandy riwver mth 5 7 12.2 24.3
Cliffssstony 7 43 1.2 3.3
Cliffssstony 7 33 1.8 4.3
Cliffsswooded headland 2 17 3.9 7.3
Cliffssywracks rocks 4 36

Coral reef 2 12 3.4 3.5
Coralsbreakers 7 33 4.5 3.3
Coralsmountains 4 5 NSG 24.7
Coralsmpalm tress 4 5 N3G 25.8
Coralsrocks 7 42 2.4 5.3
Coralssandy beach 2 13 1.4 3.5
Cowesflat 4 38

dansernous breakszrs ES 1t MSG 18.1
Dansgerous brzakers 3. 12 5G 21.8
Docksbuildinss 1 18 17.1 28.9
Eimbaryment -manaroves L % N3G NDL
Faces West-Banco de M.C. 2 11 5.2 11.2
Flat 13

Flat 2 21 1.3 5.5
Flat 4 1 MNSG MSG
Flat 4 23 5.7 19.7
Flat 4 24 35 12.2
Flat 4 23

Flat 4 31

Flat 5 2

Flat 3 3

Flat ot 3

Flat 3 )

Flat S 13

Flat 3 12

Flat =1 23 1.2 23.2
Flat bs] 2 1.3 24.9
Flat 6 15 2.8¢ 7.2
Flat ) 21 1.3 3.2
Flat 7 ? 3.5 21.3
Flar Fd 3 5.7 13.3
Flat e 22 i 13.13
Flat 7 1%} 3.1 19.2
Flat and rocky 7 15 N3G 5.4
Flat and zandy 7 1S < 2.9 4.8
Flat coastline 2 31 3.9 5.4
Flatsawazhed rocks + 21 7.2 11.7
Flatsbuildinss 7 43 1.4 3.2
Flatscable area 3 24 5.3 15.1
Flatstew buildines 3 23 5.5 14.4
Flatslow=-1lvins 3 22 4.3 11.5
Flatslow=1vin3 4 s N353 MZG
Flatslow-1lvine 4 29 3.7 3.3
Flats low=-1lvins 4 25 5.8 14.4
Flatslow=-1vinssureck 4 37

Flatsmarzhy 2 18 Te2 12.3
Flatsmountains inland 2 4 3.3 14,3
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TABLE » PRGE # 3
DOMINICAM REPUELICS Diztances trom shore to ta the 299n & 1988m Contours
Listed by coaszt line featurs

COAST LIME FEARTURE CHART LoC# DIST.-2883nm DIST.-1988m
Flatsmountains inland 2 B 5.6 1351
Flatsoffzhore wreck 4 34

Flatsriver mouth 3 27 3.7 25.8
Flatssandy 7 1 1.8 13.89
Flatssandy 7 2 1.8 13.8
Flatssandy 7 3 1.3 8.5
Flatszandy 7 29 Tad 1.2
Flatssandy 3 3 7.5 21.3
Flatssandy 3 21 3.8 13.3
Flatssandy zhoal 2 i 13.3 15.83
Flatssandysdock 3 13 2.3 3.2
Flatssunken rocks 4 13 18.9 17.1
Flatswrecksrocks 3 39

Flat-mansrous2s t 3 N3G MDL
Flat-Man3rouss 1 =Y MSG 27. L
Flat-mansrouss 1 7 NSG 23.8
Flat-mansrowss t 3 N3G 24.3
Flat-mansroves 1 3 19.3 22.2
Foul =3round 7 13 NDL NDL
Foul 3round 7 39 3.5 18.5
Foul 3round 7 33 NSZ 7.5
Foul 3roundsbreakers 3 i < 2.3 3.2
Foul srounds la3soon 7 33 2.7 18.5
Harbar entrancs z 28 NDL NDL
Hutsssandy 7 43 3.5 4.3
Lasoonsmarszh - 3 2 5.1 13.5
Landin3g mlacssriuvsr 7 29 3.8 3.9
Low and flat v 19 5.5 17.9
Low and zandy ? 14 < 5.9 7.3
Low coast 3 11

Low coast 3 13 3.2 17.1
Low coast 3 23 2.4 Z4.9
Low coast 5 23 3.9 24.93
Low const 5 S Tev 29.4
Low coast 5 5 3.3 21.3
Low coast 5 3 12.3 22.
Low coastsbreakers 3 14

Low constsrocks 9 25 2.4 25..2
Low coastsvesestation 3 13 3D 7.7
Low constsye3Istation 5 29 2.9 13.2
Low coastsuyegstation ) 21 3.4 29.49
Low ridses 3 13 1.1 4.4
Low white cliffs 4 33

Lows¥lat v 13 3.5 11.3
Lowsrockzsriver mouth S 23 1.8 24.9
Lows rocky 7 4 1.7 23.8
Lowssandy coast 14

Lowssandy coast 5 4 T 29.4
Lowssandy coazr ) 14 2.9 3.4
Lowswondedswreck 4 39

Low=1v1in2 1 2 N33 HDL
Low=1lvin3 3 44 3.5 4.3
Low=1lvins3 3 45 1.9 3.3
Low=1l¥ina 4 19 MDL MIL
Low=1lvin=3 4 25

Low=1v1insg S T

Low=1lvin3 conztline 3 27 4.2 1.1
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TRABLE 5 PRGE # 4
DOMINICAM REPUELIC: Distances from zhore to to the 298m & 1999w Contours
Listed by coast line fezature

COAST LIME FEATURE CHART LOCH DIST.-299n DIST.-18988m
Low=1lyingsdock 2 29 2.8 5.5
Low=lvingsealm trees 4 7 M3G 22.9
Low=1lvin3sresfs: 3 31 4.4 19.9
Low=1lvin3szandy 3 15 1.5 19.8
Low=1vingssandy 5 15 { 1.9 23.9
Low=1lringssandy bottom g 3

Low=lvingssunk=sn rocks B 13 3.3 13.9
Marsh 3 1? 1.8 12.4
Millssmountains inland 2 =) 3.5 12.3
Mountainsrzefs 3 32 5.4 3.3
Mountains 2 2 19.3 12.9
Mountains 2 3 3.2 12:2
Mountains 2 23 3.2 3.2
Mountains 3 7 3.9 12.2
Mountains 4 4. N3G NSG
Mountainzsclifss 2 34 2.8 5.3
Offshore island 17

Dffshore izland 1 3 N3G NDL
Offshore izland & 3 M3G NSG
Jffshore island 4- 28

Of fshore island ) 1? N3G F3
Dffshore izlandsbreakers v 41 4.1 Piuid,
Dffshore islandscliffs 5 2 { 5.3 22.3
Offzhore izland.coral + 3 N3G 23.4
Offshars izlonds la3ocn 7 52 3.4 5.5
Offshore izlandsrsefs 3 23 Fa% 4 11.9
D¥fshore izlands 7 32 3.9 o4
Dffshore wreck 2 23 1.4 4.5
Offshore wreckase 3 33

Port city 2 13 1.1 4.3
Fort city 2 22 1.1 4.3
Fort city 2 33 1.2 7.3
Paort city 5 2 13.3 29.2
Port city 5 29 3.5 7.3
Pore city ) 25 1.3 14.4
Port citw 7 ) 3.4 24.3
Port citv 7 235 15.2 22.8
Red cliffs 1 .

Red cliff¥s 1 .

Resfs 2 .

Reefsybreakers 4 5 .
Reesfssriver 3 " .
Riwer 2
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LI U D= 0w v N Y

Riwer mouth

Riuwer mouth

River mouth

River mouthssandy
Riversbuildinag
Riverstflatslow-1lyvin3
Fiuerstlatssandy
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TABLE »

DOMIMICAN REFPUBLICY Distances from zhore to to the 200m

Listed by coast line featurse

COAST LIME FERTURE CHAR
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1.7.5 Data Sorted Alphabetically by Place-Name

For use as a cross-reference and index of place-names
the data were sorted alphabetically (Table 7 and Figure 18) using
programs "Asort2" and "CoastA". As noted before, place-name spelling

may be at variance with those currently in use in the Dominican Republic.
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THELE 7 PRGE # 1
DOMIMICAM REFUBLICS Distance:z from shore to to the 288m % 1998m Contours
Listed Alphabkscally

PLACE HRAME CHARRT LOoC# DIST.-298n DIST.-1988wm
A3isero Axul 2 12 2.5 12.9
A9ua de la Ezrancia 7 13 5.5 17.9
Andres : 5 v MSG 9.3
Anse Jozseh 3 19 2.3 2.2
Anzes Trou Jacob 3 29 < 3.8 18.49
Arrovo Catalina 7 v 3.6 21.9
Arrovo Hajayo v 4 1.7 23.8
Arrovo Mi3ua- v 1 1.5 12.8
Bahia Carenero 4 2 M55 MSG
Bahia de Altasracia 5 28 2.4 23.2
Bahia de RAndres 5 15 M35 189.3
Bahia de Jicoauito 2 1 13.3 15.8
Bahia de la 5ina -+ 13 NDL HDL
Bahia de lasz Calderas 7 I HDL MDL
Bahia de Maimon 2 27 2.3 MDL
Bahia de Mont2 Cristi 1 19 17.1 20.8
Bahia de Meiba 7 43 4.5 3.3
Bahia d2 Meiba 7 37 5.2 3.4
Bahia de2 Neiba 7 35 4.2 Feb
Bohia dg Jcoa v 24 13.7 23.8
Bahia de Yuma 3 7

BPahia del Rincon 3 33 NS 13.4
Baie de Asujasz 3 15 1.4 7.2
Barahona 7 41 4.1 T.2
Barbaro RAnchorase 4 33

Barrisa d= “Yoca 1 3 MSG HOL
Boca de Chawon 5] 27 iz 25.9
Boca de Gran Esztero 3 24 5.3 15.1
Boca de Yuma o 3

Boca de Yuma 5 3

Cabeza de Toro 4. 34

Cabn Beata 3 =Y 4.5 3.2
Cabo Cabron 3 38 M35 4.3
Cabo Cauczdo ) 13 1.4 2w 1
Caba En=ano 4 37

Cabo Engano 3 . 35

Caba Fals=n 3 14 < 2.5 9.5
Cabo Falso 3 13 < 1.4 13,3
Cabo Falzo 5- 18

Coba Frances Yiesdo 32 12 1.2 4.3
Cabo Macoris 2 37 2.4 Tar
Cabo Mocoriz 2 28 1.3 2.7
Cabo Mon2on 3 2 2.2 3.9
Cabo RoJn 3 13 1.5 7.4
Caba San Rarasl 4 13 3.3 13.98
Cabo Tutinfisrnsg 3 13 1.3 5.8
Canal de la Beata 3 2 7.3 14,1
Canal de la Beata 3 Y 3.3 to. 1
Cang Buintano 2 29 HDL HDL
Cayo Pisaie ¥ 52 3.4 5.5
Conzspic Lomn 3 S 243 5.7
El Infiernito 4 23

El Macan 4 29

El Morveo Gordo 4 13 M25 22.1
Ensenada ds 1oz A3ullas 3 15 g.3 3.3



TRBLE 7 PRGE #
DOMIMNICAM REFUBLICS Distance:z from shore to to the 208m % 18998m Contours
Lizted Alphabecally

PLACE HRME CHART LOC# " DIST.-2989m DIST.-10880
Eztero Balza 1 2 N2G MDL
Griari 3 2 3.1 9.3
Guavacanss 5 13 4.9 11.1
Juandnlio 5 1z 4.3 11.3
La Bocana 3 3 NSIG 23.4
La Caleta 5 23 3.5 7.3
La Ermita 3 4 4.3 19.5
La Sranchorra 3 12

La Izabela 2 15 4.1 12.1
Lo Plava 3 29 2.3 19.3
La Romana 5 1 < 1.8 23.98
Lasuna de Ori 3 2 3.1 12.5
Las Canitas 4 5 MSGE 24.7
Laz Tezrenas 2 29 3.9 9.1
Los Frailes 5 23 4.5 Bk
Luperon 2 13 1.1 4.3
Mameyitg 5 22 1.1 3.9
Martel ] 11

Mear Punta Rucia 2 11 5.2 11.2
Dt ra Banda 7 38 2.7 18.5
P. Guzmancito 2 2¢ 1.2 3.5
Pazo de Catuan 5 22 3.4 23.9
Playa de Caracoles v 23 12.4 233
Playn de Rincon 3 43 N3G 12.8
Plava In3lesa 3 1 2.3 3.2
Plava In3lesa 7 53 N3G 7.5
Plava la Poza Marisosta 2 15 3.7 13.9
Plava Poza Pisdra 2 14 1.2 11.9
Pta Canto de la Plava 5 17 4.5 13.7
Puerta ds Dis3o 3 45 1.3 5.3
Pugrta Guavacan 3 44 { 8.3 4.3
Pusrta Jackson 3 25 2.5 189.4
Pusrto Cabaret 2 33 1.5 5.9
Puszrto dsl Yalle 3 3¢ 11.1 13.3
Puerta Jicaco 4 15 <12.3 13.3
Puerto Juanita 2 13 7.2 12.3
Puerto la Izla 2 25 1.5 5.4
Puertno Palenaus v ) 3.9 24.3
Pugrto Plats 2 29 2.5 5.5
Pusrto Salina Chica 2 5 3.5 12.9
Pugrto Sosua 2 33 1.2 7.8
Pusrto Souffle 2 22 1.1 4.3
Pusrto Tortususrao 7 25 15.2 22.8
Pusrto %Yisjo de HAzua v 32 3.9 .4
Pugrtao %iszio de Azua 7 21 2:9 11.4
Purta Acscho 3 15 3.2 13.1
Punta Rrena 32 25 4.5 13.8
Punta Balaju 5 13

Punta Balandra 3 47 M35 2.1
Funta Bersantin 2 32 2.3 Tot
Punta Bonita 2 22 4.9 3.3
Punta Cabarst 2 ] 1:5 7.9
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TRABLE 7 PAGE # 2
DOMIMICAM REPUBLICS Diztances from shorse to to the 208m %-1388m Contours
Lizted RAlphabscally

PLACE MNAME CHRRT Loc# DIST.-2H8n DIST.-19E8mn
Punta Cabo Izabsla 2 i 3.8 T2
Punta Cabras 2 29 2.5 5.9
Punta Cacan 4 1 N3G MZG
Funta Cacon 5 24 2.4 i3.2
Punta Calderas v 15 MNZG 5.4
Punta Cana 5 15

Punta Cana 4 33

Punta Caritan 4 ) REE1 25.4
Punta Capituln v 47 1.2 4.5
Funta Catuyarnod 5 21 3.9 28.83
Punta Catirisn 3 21 3.3 18.3
Punta Cueswita 2 5

Punta de Bureni<2p 2 12 3.4 3.5
Punta de las HA3uilas 3 iv 2.8 Tel
Punta Easls 4 33

Punta E1 Cabito 3 42 MNSiZ 549
Punta Ermitano 3 33 VT 11.4
Puntna Ezpada 2 4

Punta Esta 3 14

Punta Estero Honda{d{Zilsl 2 13 1.4 3.5
Punta Grandn 1 11 12.5 15.5
Punta Hatillo v 22 77 13.3
Punta Icacos 1 =) M5 271
Punta Jallan 4 12 HEG 21.5
Puntia Jicaco 4 15 MDL MIDL
Punta Juanillo 5 1

Punta la Bandera 4 3 M3G MSG
Punta La Plavusla 3 45 < 1.8 Ds9
Punta La3una S 13 3.5 7.7
Punta Lo3una Grands 3 v 1.3 12.4
Punta Lanza 3 32 5.4 3.3
Punta 1las Galeras 3 41 HIG (9.4
Punta Laurantinag ) 14 7.3 15.7
Punta Limon 4 23 3.7 13.9
Punta Loz Gudi=sas 35 18

Punta Macao + 39

Punta Ma3daolsna =) 14 2.9 2.4
Punta MaIua 4 v HEG 22.9
Punta Mgn3le 4 11 HZG 13.1
Punta Mans3le 2 B 3.3 14.3
Punta Manzonillo 1 5 M35 MDL
Punta Martin Garcia 7 35 1.3 3.2
Punta Matazola v ] MDL HIL
Punta Misusl 4 < HDL MDL
Punta Minas 5 22 3.4 24.9
Funta Mortzro 5 = 3.3 21.3
Puntia Musundi v 43 3.5 4.2
Punta Haltawo v 2 1.3 23.3
Punta HMizibon B 22 4.3 3.3
Punta Qcon 7 13 M35 T.d
Funta Palesnaus v 5 2.4 23.3
Punta Paszcuala 4 3 M35 HZG
Punta Patilla 2 23 1.4 4.5
Funta Pezcadores 3 21 4.4 14.8
Punta Prista v 4z 2.4 2.3
Punta Rev + v 18.3 17.9
Punta Salinas v 15 2.9 4.4
Punta Sandanilla v 14 ] T
Punta Sowvansta 2 14 1.7 3.5



109

THBLE ¥ PHGE # 4
DOMIMICAN REFUBLICS Disztances from shore to to the 2089m % 1998m Contours
Listed Alphabecally

PLACE MAME CHART Lac# DIST.-299n DIST.-1888m
Punta Trez Amares 3 12 1.3 4.9
Punta “aca 3 43 Z 1ul 4.4
Punta Yisia 7 27 19.1 15.2
Punta - Yuna 1 7 N3G 23.9
Ranchitoz Ancharase 4 31

Rio Cedra 4 19 18.49 17.1
Rio Cito 7 45 3.3 4.3
Rio Coloradn 3 22 4.3 11.5
Rio Consrsdos 2 33 2.2 5.3
Rio DaJdabon 1 1 M3 NDL
Rio Dulce 5 29 v 1.5 24.49
Rio Joba 2 3 3.3 2.4
Rin Jowern 4 14 NSiZ 21.3
Rio Jura v 29 7.7 18.2
Rin Maimen 4 27

Rio Hasua 3 21 1.5 18.3
Rio Decona 7 28 3.5 3.4
Rio Pedernales 3 22 4.3 13.2
Rio Sajon 3 13 4,1 12.3
Rin Saladn 3 15 2.2 12.3
Rio Soco 5 7 12.2 24.2
Rio Tabara 7 39 3.1 18.2
Rio Wia 7 26 14.8 24.4
Rio %Waaue del HMorts 1 3 13.3 22,2
Rin Yaaus del Sur 7 33 3.6 1.5
Rio Yaszica 5 1 5.8 13.3
San Pedro de Macoris 5 3 1.3 25.2
Santo Dominan 5 25 1.3 14.4
Santo Dominso 5 25 1.3 14,4
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Distance of 208m and 1000m contours from shore- >Hvrov0¢»oowwx by place name

KEY- 1: S=Chart#l; Location#5; from Rio Nagua to Santo Domingo
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2  Construction of New Bathymetric Charts

2.1 Se]ectibn of Sites for Closer Study

From the preliminary study and sorting of the data it was
found that three areas along the Dominican Republic coastline have
narrow continental shelves and steep slopes. These are: (a) on the
north coast from Estero Hondo to the eastern part of Cabo Isabela;

(b) on the eastern side of the Semana Peninsula from Cabo Semana to
Punta Balandra, and especially (c) on the south coast from Punta
Prieta to Cabo Beata. In addition, promising sites are at Cabo Cabron,
of f Punta Salina and at Cabo Falso.

Taking areas of the same size as the USACE quadrangles (10 minutes
of latitude by 15 minutes of longitude), bathymetric charts were
constructed. Eight of these areas were chosen (see Table 8).

2.2 Construction of the Charts

Firstly, the contouring of the appropriate USNOO smooth sheets

was completed for the following depths: 40, 200, 400, 600, 800, 1000,
1250, 1500, 1750 and 2000 meters.. This was done directly on our Mylar
copies of the smooth sheets. As previously mentioned, the 200 m contour
is surveyed primarily on the 1:50,000 boat-sheet scale, while deeper
soundings are taken and plotted on a 1:150,000 scale. Despite the
detailed coverage of the HARKNESS surveys, gaps do exist in the data
and these were left as blank spaces or hatched lines where the distances
between known soundings were short.

Secondly, blue-Tline copies, 1:1 size, were made from the Mylar
base-map plots. Coastline outlines were intensified and added where

necessary using a light-table and the USACE maps (coastline information
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was only put on the 1:50,000 scale boat sheets.

Each 10-minute of latitude x 15-minute of longitude section of the
boat sheets was cut in half to allow digitizing of the information
using a Hewlett-Packard 9872A plotter (the platten is 10"x16" on this
plotter). Latitude and Tongitude marks were carefully preserved for
accurate position régistration. Using the program "DigDR" (see
Appendix), the coastline and contours were digitized, as were place-
name locations. Both halves of the 1:50,000-scale sheets were digitized,
followed by the appropriate area on the 1:150,000-scale sheets. Regi-
stration was keyed to latitude and longitude and not coastline. Data
in the form of X and Y coordinates and a pen attitude were stored on
files on a flexible disk.

The plots reproduced in Figures 19-26 were produced using program
"DRplot" (see Appendix). The final scale (only on-the original of this
report with colored plots) is 1:100,000.

The accuracy of the data in Figures 19-26 may be affected by
(a) adjusting of scale size: the boat-scale charts have been reduced
from 1:50,000 to 1:100,000 scale, thus diminishing digitizing errors
while the ship-scale sheets have been enlarged from 1:150,000 to
1:100,000 thus emphasizing any errors; (b) uncertainties about shore-
line location: see previous notes; (c) interpretation of contours:
soundings appear on the smooth sheets as a series of numbers following
a cruise track. No dot or mark indicates the exact location of the
sounding. A1l of the contouring done on the smooth sheets has been
done by hand. Frequently, artificial discontinuities appear in the

contouring already done, due to the contourer avoiding a number (as if
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that number were a real entity on the ocean floor rather than indicative
of a point reading). We have attempted to smooth out these artifacts
but do not know where the actual sounding point is meant to appear in
relationship to the number.

Additionally, the parallel shore survey technique presents a problem,
especially near stéep slopes. The survey vessel parallels the shore
Tine (and generally the trend of the isobaths) coming as close to
shallow water as is reasonably safe. Boat soundings closer to shore and
ship surveys offshore tend to run traverses normal to the bathymetric
trends. This produces problems that can best be illustrated by an
example: two parallel Tines of soundings are made, the nearshore line has
soundings <1000 m while the offshore Tine is >1000 m; the 1000 m contour
does not cross either line. The only contour that can be drawn is a
smooth, parallel Tine between the two ship's tracklines. This will not
show any small-scale meanderings in the 1000 m isobath. Yet when the
1000 m depth is crossed by either of the tracklines, the tendency is to
put a sharp discontinuity in the contour to cross the trackline. In
reality the trend of the isobath may be very gradual in relationship to
the direction of the trackline.

It is superior to cross the isobaths as nearly normal as possible
and so have several places off the coast where each isobath is crossed
by the ship's tracklines. The result of these uncertainties is to give
erratic-looking contour Tines, some straight and parallel, while adjacent
isobaths may be meandering. This is particularly so in the Barahona

- Isla Beata region (Figures 23-26).
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2.3 Description of Charts

2.3.1 Barrancon (Fig. 19)

Although the 200 m contour is only 500 m from shore
between Punta de Buren and Punta Estero Hondo, 1000 m water is 6 km
away at its closest. On the eastern edge of the quadrangle, 1000 m
depths are found 4.3 km from shore near location #2:18. The only
major road on the coast is at La Isabela, where the 1000 m contour is
8.6 km from shore.

2.3.2  Luperon (Fig. 20)

This quadrangle joins on to the previous one. The
offshore bathymetry is more complex to the east of Cabo Isabel[a] and
more favorable for deep water close to shore. The 1000 m isobath is
found 3.8 km from shore at Cabo Isabel[a], 3.25 km between locations
2:21 and 2:22 and only 2.6 km from Punta Patillo wﬁere a small
isolated "basin" of water deeper than 1000 m is found. Note: Some
of the distances to the 1000 m contour will be less than the shortest
distances noted in the previous figures and tables. This is because
of the greater accuracy obtained by digitizing the smooth sheets used
in this sectibn than was possjb]e to obtain by measuring offshore on
the 1:150,000 ship-survey sheets, as was done in the previous section.
Also, some of the places where deep water is closest to shore are
between Tocations selected for the preliminary survey, e.g., between
locations 2:21 and 2:22, 200 m water comes as close as 0.3 km to shore.
The existing road at Balneario Playa Grande near Luperon is 4.2 km
from 1000 m water depth, while the closest road to Punta Patilla is

4.5 km from the deep water.
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2.3.3 Las Galeras (Fig. 21)

At both horns of the Semana Peninsula, Cabo Cabron
and Cabo Semana, steep slopes are found close to shore (see Fig. 2
for overview). Cabo Cabron is not included in the Las Galeras quad-
rangle, but at location 3:43, 1000 m depth is only 2.1 km from shore.
No roads are near this location and the topography rises steeply to
Loma E1 Fronton (altitude 256 m) opposite location #3:43,

2.3.4 Sabana Buey (Fig. 22)

At the mouth of the Rio Ocoa the 200 m contour is
400 m offshore. However, to the west and north of Palmar de Ocoa,
the Bahia de Ocoa is broad and shallow, and deeper water is found
much farther from shore. At Punta Salinas the 1000 m contour is
closer to shore than anywhere else in this quadrangle and is 4.3 km
away. Roads lead to the towns of Palmar de Ocoa and Las Salinas.

2.3.5 La Cienaga (Fig. 23)

This and the following three quadrangles are adjacent
to each other. Steep offshore gradients and several submarine canyon-
Tike depressions bring deep water closer to shore here than anywhere
else in the Dominican Republic. In this quadrangle the 1000 m contour
is everywhere <3.0 km from shore, but between the towns of La Cienaga
and San Rafael it is 1.2 km (1.200 m) offshore at thé head of a small
canyon. A road runs down the length of the coast here; 12 km inland
the mountains rise to about 1,700 m.

2.3.6 Enriquillo (Fig. 24)
Again the 1000 m isobath is within 3.5 km from shore

along the length of this coastline. The 1000 m contour comes to
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within 2.2 km from shore at the head of the Enriquillo Canyon (Emery & Uchupi
1972). At the same location, 1750 m depths are found only 4.6 km
from shore. Enriquillo is a small town on the coastal highway with an
airstrip near Los Cocos. Inland the terrain is montainous, but to
the south flattens out into a coastal plain.

2.3.7 Qviedo (Fig. 25)

The 1000 m contour varies between 3.5 km to 5 km
offshore in this section, with the closest being opposite Punta Inglesa.
Another canyon-like feature is found opposite Cabo San Luis but the
survey is not complete here and all contours are not well-delineated.
The coastal highway branches inland at the northern end of Laguna
Oviedo and was under construction as of 1970. The coast is flat with
extensive mangroves and a narrow beach bordering the coastal side of
Laguna Oviedo. |

2.3.8 Isla Beata (Fig. 26)

Isla Beata is not included in our illustration of
this quadrangle, although deep water is quite close to parts of the
eastern side of the island. From the mainland, 1000 m is only 3 km
offshore near location 8:4 and 3.1 km away from Cabo Mongo. No roads

or towns are shown on the maps for this region.
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IIT. HYDROGRAPHY

1. Survey of Existing Hydrographic Data

While no systematic survey of available hydrographic data was
done, some previous work done by the author is of interest to the
planning of an OTEC or "artificial upwelling" project in the Dominican
Republic. The following is a synopsis of a study of the oceano-
temperature structure in the eastern Caribbean.

1.1 Method

For the purpose of archiving oceanographic data, the world
has been divided into numbered 10° latitude x 10° longitude squares.
NODC uses the "Modified Canadian Square" (MCS) system rather than the
older, more familiar "Marsden Square". Each 10° square is divided into
one hundred 1° squares numbered by taking the last’digit of the lati-
tude and longitude, e.g., 1° square #12 would be 11°N x 62°W. MCS #1008
(which encompasses the eastern Caribbean, the coast of Venezuela,
part of Hispaniola, Puerto Rico, the outer Antilles and part of the
Atlantic Ocean) was chosen for a more detailed AT study. MCS #1008 is
bordered by 10°N-20°N and 60°W-70°W (Fig. 27). This region has some
of the most promising OTEC sifes in the world.

Using temperature vertical array summary printouts obtained from
NODC, the average temperatures at the surface, 250 m, 500 m and 1000 m
for each month in each 1° square bordering a coastline were entered
into the computer (see Appendix). A1l data in each 1° square were

averaged to give a yearly mean temperature and AT at these four levels.
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1.2 Oceanography of the Eastern Caribbean Related to OTEC

Several features of the oceanographic regime in this part
of the Caribbean are readily apparent by examining Figure 27(a-d).
Average annual surface temperature (Fig. 27a) varies from 25.1°C
to 28.2°C, with a tendency for the lower temperatures to fall along
the northern coast of Venezuela and the highest to be in the Windward
Islands. The overall average annual surface temperature = 26.34°C
(S.D. = 0.74°C). Eliminating the northern coast of South America
for reasons given later, average surface temperature = 27.23°C (S.D.
= 0.41°C) and can be considered constant over the Caribbean island
region. At 250 m, however (Fig. 27b), a considerable range in tem-
peratures occurs—from 12.9°C around Tobago to 19.1°C on the southern
coast of Hispaniola—a range of 6.2°C. Note the remarkably constant
values from 16°N northwards of around 18°C., This is due to the pene-
tration into the Caribbean of the "18° water" which is formed in the
northern Sargasso Sea in winter when isothermal 18° water can be up to
500 m thick (Worthington, 1959, 1976). This far south, the "core"
of the 18° water is about 250 m.

The seemingly paradoxical situation, where colder water is found
closer to the equator, is due-to the considerable influence of Antarctic
Intermediate Water (AAIW) flowing north into the Caribbean (Wist, 1964).
At 500 m (Fig. 27c), the south-to-north temperature difference is still
6.2°C, ranging from 7.3°C to 13.5°C as the effects of the 18° water in
the north are still felt at this depth. At 1000 m (Fig. 27d), however,
AAIW dominates the entire region and the temperature varies from 4.8°C

to 6.3°C, only 1.5°C difference.



133

ANNUAL SURFACE TEMPERATURE

20N
o [
l»—z%@ 27,62t Ler | 21
18N = ) = q
a4 | 73l as | 20 | &7 L 8.7 8.5
17N 2 s
%9 | 280
16N i
27
15N v
27.52327.3
14N A
)
2.8 | 2.7
13N Y )
S AREARE:Y, 2746
12N \Qh D) i 0
o) 2%.6 | 21.8 2.8 271
1IN \R ek Z
A 4
. hd
10N e @-—;ikb T_ZV

70W B9Y B8W 67W ©0oW B3W O64W 63Wﬁ62.‘! oIy ooy

Average annual coastal temperatures Fig.27(a)

in each 1 deg. square



134

26N
o B
o wﬁ&+»§§2 °m3§~ﬁr%~ | L l&ﬂﬁ‘
183 | 1.0 | 188 | 17.9 17.9 7.9 N7.5
17N R >
| 7.7 | 17
16N (=
1652
15N =
10835155
14N X
y
13.7 | 14.2
13N 0 N
&15.6 | 141 | 13.3 134
2N \\A\. X g
S -
8 13.2 | 14.2 14.3 2.9
1IN \i ok ;}
T U | LES |
1N NPT B

70W 6%% ©B3W ©O7W GBW 65W OB4W o3W oW BIW GON

Average annual coastal temperatures Fig.27(b)

in each 1 deg. square



[oN

[4N

3N

[N

LiN

LN

TEMPERATURE-300m

135

|
les,
Y :
2 mA§~ﬁﬁ~~Q@ | 119
-3 [——d _0‘
1.8 | 1.2 | 11.2 | 113 | 187 1 J8.6 N1
2 ™~
0.4 e@g
4
%.9)
&72392
0
8.2 | 81
0 >
885 (83 | 7.9 7.8
N %%. N 9 l
:§Vd\‘\\\ e y
| 8.3 | 8.0 8.1 7.3
'! 0 &
7 - ‘:V,mﬂ
84— W 17.8 | 17.17
\\\_w_7JLNF> 6§;J—

704 69 B8Y 674 BN 65 64W B30 62W 61N 6%

Average annual coastal temperatures

in each 1 deg. square

fig. 27 (o)



1SN

18N

LN

136

%\5} 5.7{‘3.‘9\41.7, - |54
4 (55 |53 |53 |53 . |56
e S
Q
5.4 (1&
i)
S8 5.2
T
489 5.2 S
£S51 | 48 | 49 5.9
N Qh. N 0
— 5
DL« 48 |'S.8 4.8 51
'—\ ) :,\ =
U 16.9 }yﬁg”$y g (
700 69N 68Y 67 65W 65 64W 63W 62W BlW QY

Avercge annual coastal temperctures
in each 1 deg. square

Fig. 27 (d)



137

In adjacent squares 04 and 05, the temperature varies little from
17.0°C at 250 m, 500 m or 1000 m. This is due to the underlying
Cariaco Trench, a unique (for the Caribbean) anoxic basin first studied
by Richards and Vacarro (1956) and accounting for most of the 343
stations in these squares,

1.3 ~ Vertical Temperature Differences, AT

AT (Fig. 28a-c), because of the mainly constant surface tem-
perature, varies as the temperature of the intermediate waters varies.
At 25Q m, AT is as high as 14.2°C around Tobago and, ignoring the
anomalous Cariaco Trench, as low as 8.7°C off northern Hispaniola and
Puerto Rico (Fig. 28a). At 500 m (Fig. 28b), the desired AT of 20°C
is just about reached (19.9°C) around Tobago, while, for example, off
St. Croix AT’is 15.9°C, and 13.6°C off northern Hispaniola.

At 1000 m (Fig. 28c), the much more uniform teﬁperature of AAIW
(1000 m is near the core of this water) results in a uniform AT, every-
where greater than the desired 20°C (except over the Cariaco Trench).

AT, at 1000 m, various from 20.9 to 22.9°C, with the lTower AT being
in the mostly Atlantic Ocean region off Barbuda and Antiqua and the
highest AT to the Caribbean sjde of St. Vincent and St. Lucia.

While these differences are quite small, they may be significant
for OTEC siting in the Dominican Republic; the closer to the surface
that a suitable AT can be found year-round then the shorter the cold-
water pipe will be. In this region, there is a significant difference
between the waters off the Lesser Antilles Islands, for example, than
those off the Dominican Republic.

An indication of this difference, which we have previously called
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the "pseudogradient", has been computed here for the two contrasting
regions. Taking the average annual temperature data in squares 99
(North Coast, Dominican Republic) and 10 (Tobago), AT between the
surface and each standard hydrographic depth was divided by that depth
to give the pseudogradient d(AT) in °C per meter. The pseudogradient
for square 10 (Fig. 29a) incré?%es rapidly to ,072°C/m at 200 m, then
decreases at a slower rate to 1400 m—the deepest observation in
square 10. For square 99, the pseudogradient also reaches a maximum
at 200 m, but only at 0.039°C/m. Both curves approach each other
asymptotically at about 1100 m. Pseudogradient is the rate-of-change
of the temperature difference with depth between surface water and
water pumped into a pipe being lowered through the water column. In
this sense, it is a pseudogradient and not directly related to the

jﬁ_situ temperature gradient (l%%J. The in situ gradient in the water

column (Fig. 29b) is more sensitive to changes in the temperature field
as a function of depth, but it is the way in which AT changes the deeper
a pipe penetrates the water column that is of interest to OTEC techno-

logical requirements.

The magnitude of dgéT) and the depth of its inflection point may
be useful indices to judge OTEC site suitability. Of course, plotting
AT as a function of depth readily shows the difference between the
two 1° squares in this region (Fig. 28c) and directly shows the depths
of the water producing desirable ATs.

The significance of this for the suitability of sites for OTEC or

similar projects in the Dominican Republic is that, while in other

parts of the Caribbean, pipelines need only be 400-500 m long to reach
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deep waters with an annual AT of 20°C, on Hispaniola, depths of about
1000 m must be reached before AT = 20°C is attainable. Therefore, it
is essential to identify all sites where 1000 m water is c]oserto shore
to make such projects feasible.

It should be added that the same situation is true of all of the
islands of the Greater Antilles. Also, very few hydrographic station
data from Dominican Republic waters are in the NODC archives. Potential
OTEC sites should be well surveyed for year-round temperature, salinity

and nutrient variations as adequate data does not now exist.
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IV, CONCLUSIONS

The closest point on the coastline of the Dominican Republic to
water of 1000 m depth is between the towns of La Cienaga and San Rafael
in the Provincia de Barahona, The distance here is 1.2 km to the
1000 m isobath. At this location the average annual surface temperature
is 28.2°C (based upon only a few data points in the NODC archives),
while difference in temperature between the surface and 1000 m is 22.0°C.
Several other places along the Barahona and Pedernales coasts have
distances to 1000 m of 3 km or less.

The next closest is at location 3:43 near Cabo Semana where 1000 m
is 2.1 km from shore. At Punta Patillo, 1000 m water is 2.6 km from
shore. Other possible sites are at Cabo Falso and points north. The
rugged topography near some of the sites and lack of nearby roads and
towns may be problematical in OTEC siting.

It is recommended that local, intense su-veys of some of these
areas be done using small coastal research vessels and shore stations.
The vessels should be capable of measuring depths accurately over the
ranges 50 to 3000 m to adequateTy survey the region and fill in the
"HARKNESS gap". The same or another vessel should undertake an annual
thermal-structure survey in one or more of these regions.

The existing HARKNESS data could be more thoroughly and accurately
analyzed than was possible here by obtaining the original data on

digital magnetic tape.
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