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6 15 13 12" 67°11'00" Introduction mud-size fractions only, using an instrumented settling tube similar to that revealed no significant change in the character of the sand with depth,
| 65,000 METERS | 66,000 67,000 69,000 | 70,000 71,000 | 72,000 METERS described by Schlee (1966). (The fraction of the sample analyzed is that within the upper 10 ft to which penetration was limited by the capacity of
14,000 | g , | O3S ORI SRR ORISR RO '|: FOCCRCCRCROR I 14,000 This report presents detailed information on a deposit of well-sorted which would pass through a 2-mm screen.) The areal distribution of the the coring device. The coring tube was deformed by contact with hard rock
: ° DOOOOOOOOOOOOOOC DOOOOOO0 coarse calcareous sand in water depths of 10-20 m in an area between 1 and median size of the sand fraction is shown in figure 5. Carbonate content at the bottom of holes drilled where the deposit was less than 10 ft thick.
. v 6 km west and southwest of the promontory of Cabo Rojo, the shown in figure 9 was determined by measurement of weight loss following Particle-size distribution—The median diameter of the surface
: 406 A southwesternmost corner of Puerto Rico. digestion in acid. material of the deposit (disregarding particles larger than 2 mm) is near 1
405 B 0(: Sand for conerete, road-building, and other uses is in short supply in Seismic-reflection profiles were made with a Uniboom! source at a mm (fig. 5). Sand-size material makes up from 40 to 90 percent by weight
& y ¢ Puerto Rico (Committee on Puerto Rico and the Sea, 1974), and the Cabo power level of 100 joules (watt-seconds) per pulse fired four times per of the surface of the deposit (fig. 6). The gravel-size (greater than 2 mm)
Rojo West sand deposit appears to be of considerable potential economic second. (A Uniboom source has a flat metal plate between a repulsion coil material (fig. 8) is composed mostly of shell fragments and algal nodules.
v value. On the basis of existing information, mining of that deposit would and a sheet-rubber cover; an electrical pulse in the coil causes a sharp We think the activity of bottom-dwelling and pelagic animals has
% seem to be potentially less damaging to the environment than mining of any pressure pulse in the water.) A multi-element hydrophone with integral preferentially concentrated this coarse material at the surface, and that
V‘z\ other large deposit of clean, well-sorted sand near Puerto Rico. pre-amplifier fed its signal to an active filter set to pass frequencies highe deeper in the deposit, less is present. The drilling results tend to
411 i Q The deposit was discovered and has been investigated by the Marine than 500 Hz, and after amplification the signal was recorded on an E.P.C. substantiate this.
57— Cl ® A 1 57 Geology Project, conducted jointly by the Commonwealth of Puerto Rico 19-in. precision graphic recorder at 0.25-s sweep rate.
® i Department of Natural Resources and the U.S. Geological Survey. Navigation during the seismic work was by Miniranger,l an Suitability for use in concrete
13,000 \ 7 / 13,000 The Cabo Rojo West sand deposit was first detected during electronic system that continuously measures and displays the distance in 1
\ METERS examination of a reconnaissance suite of surface sediment samples meters from a ship to transponder stations ashore. Transponder stations Three bulk samples taken by repeated drops of a Shipek™ sampler
10 covering the broad insular shelf off the south half of the west coast of were located at Punta Aguila, at Cabo Rojo lighthouse, and on the eastern were submitted to the Materials Testing Office of the Highway Authority
Puerto Rico. A reconnaissance high-resolution seismie-reflection profiling lobe of Cabo Rojo; their locations are shown in figure 2, as are the of the Commonwealth of Puerto Rico for analysis to determine the
survey using radar navigational control in February 1979 confirmed the tracklines on which seismic-reflection profiles were made. suitability of the sand for making concrete. The locations from which
existence of the deposit. Beginning in April 1979 a detailed high-resolution The tracklines are segments of circles because on each seismic line these three samples came are shown (BS-4, -5, -6) in figure 1. The ship was
seismic-reflection profiling survey using precision electronic navigational the distance to one transponder was held as constant as the helmsman's intentionally allowed to drift while the sampler was lowered repeatedly, so
control was made, a suite of more closely-spaced surface samples (those skill allowed, and distances to the other transponder were logged. that the result would be representative composite samples.
13 numbered in the 400—s_eries in figure 1) was taken, and an attempt was Positional errors introduced by this method presumably average near zero, Testing was done by R. Sierra, working under the direction of Ing.
9 483 C2 made to drill the deposit. - and are thought only rarely to exceed 100 m. Antonio Castro Rosario, head of the testing laboratory. The samples were
M © This report presents information on the location and limits of the Sand thickness was measured from the seismic recordings and treated as ordinary sand samples and standard specifications for regular
deposit; its depth, thickness, and volume; the particle-size distribution of plotted at intervals of one minute, which for the 3.5-knot speed used is a fine aggregate were applied. The laboratory stated that within the limits
% /0——-\\ the sand; results of drilling; and results of tests of suitability for making distance of about 110 m. Sound veloeity in unconsolidated sand was of the tests made, the performance of the material should be good.
12,000 el 12,000 concrete. assumed to be the same as that in water. Thickness readings are thought to Results of the tests were as follows:
In this report the measurement unit thought to be most convenient be accurate to the nearest foot. Surface beds thinner than about 3 ft could
and familiar to the reader has been used, whether in the English or the not be certainly detected. The reconnaissance seismic profiles made in Field number BS-4 BS-5 BS-6
402 metrie (SI) system. Both systems are in common use in Puerto Rico. The February 1979 were not used in making the sand-thickness map (fig. 1)
® o Puerto Rico plane-rectangular coordinate system in meters is given because positioning was by radar and the operational accuracy of that Laboratory number AG-3-21 AG-3-22 AG-3-23
W precedence over latitude and longitude because of its greater practicality method in underway work, while good for many purposes, was judged too
218 in engineering and local surveying applications. It is simply a coordinate low for this survey. Specific gravity 2.13 2.17 2.21
system that uses meters or feet north and east of an origin point southwest The plot of thickness measurements, which was at a compilation
of Puerto Rico. The system is based on a Lambert conformal projection of scale of 1:10,000, was next contoured at a contour interval of one foot. Compression test on concrete
56' — e the Clarke spheroid of 1866. Information on plane-rectangular coordinate The result is shown at a contour interval of two feet in figure 1. The area specimen made with Ponce
56 systems may be found in Mitehell and Simmons (1945). The kilometer grid of each two-foot thickness interval within each square kilometer of the cement, age 7 days, in pounds
shown in the figures and in the table of estimated sand reserves is an grid formed by the Puerto Rico plane-rectangular coordinate system was per square inch 3725 3633 3850
\ LIMIT OF DATA expression of this coordinate system; it is also shown on all topographic measured at scale 1:10,000 by polar planimeter. Application of an
11,000 e — oo 11,000 maps of Puerto Rico. estimated average thickness for each unit area resulted in the volume Same, on comparison specimen
estimates shown in table 1. made with Ottawa sand 2967 2967 2967
Gaseer] 43 Previous Work
/14_ B General geology of the deposit Compressive strength expressed
? Information on particle-size distribution and on the composition of as a percentage of Ottawa sand
P the surficial sand in the area of the Cabo Rojo West deposit has been The Cabo Rojo West sand deposit occupies a very gentle topographic test specimen 125.5% 122.4% 129.8%
' published by Shideler (1980). The deposit is included within the area trough; the 10-m bathymetric contour roughly delimits the deposit on its
s described in an unpublished 1976 Master's thesis by L. O. Fernandez of the northeastern and southwestern sides (fig. 3). Hard rock crops out on the Color plate #1 #1 #1
/0 /407 ® North Carolina State University Department of Geosciences, entitled seafloor over an area of several square miles southwest of the deposit.
e \ %' ® "Sedimentation of the Cabo Rojo Island shelf: southwestern Puerto Rico." This hard pavement is formed of biogenic calcium carbonate fragments
®occoccccte0cen, / 412 % No other detailed reports on the area are known. Some information on the cemented by calcium carbonate. The curved northeastern limit of the
,/ sand deposits in the nearby Bahia Sucia area was given by Grove and hard-rock outerop area, which also is the southwestern limit of the sand
//"‘. / / - Trumbull (1978). A general description of the sediments of the insular shelf deposit, can be seen in the curve formed by three closed 5-fathom contour
10,000 y 7 /72 0) 10,000 of Puerto Rico was published by Schneidermann, Pilkey, and Saunders lines on NOS chart 25671 and by three closed 10-m contour lines both on References cited
%) (1976); and Schneidermann (1973, 1974a, 1974b, 1976, 1977) has published figure 3 and on the USGS Cabo Rojo 1:20,000-scale topographic sheet in the
f i ’. 9 2 2 ) P fefPr e [s) f 0o i
e 2 abstracts on sedimentation on the insular shelf of Puerto Rico. vicinity of 177 55' N. lat., 67" 14' W. long. Dokken, Q. R., Circe, R. C., and Holmes, C. W., 1979, A portable, self-
/ / Most of the area in which the Cabo Rojo West sand deposit is A hard rock floor seems to be present nearly everywhere beneath supporting,  hydraulic  vibracorer for  coring submerged,
. located is covered by the Cabo Rojo 7.5-minute topographic quadrangle the sand deposit. On all seismic lines the rock floor southwest of the unconsolidated sediments: Journal of Sedimentary Petrology, v. 49,
W // map, scale 1:20,000, published by the U.S. Geological Survey (USGS) in deposn appears to continue bepeath the sz_and of. the deposit. The deposit is no. 2, p. 658-659.
322 435 cooperation with the Puerto Rico Department of Public Works. The entire bounded on its northeastern side by a discontinuous sinuous line of hard Committee on Puerto Rico and the Sea, 1974, Puerto Rico and the sea, an
SR EXPLANATION c6 L pesston! area of the sand deposit is shown on National Ocean Survey (NOS) chart rock outerops, which appear to be the remains of a linear reef formed at a action program for marine affairs—a report to the Governor, 1972:
, ® 25671 (fc.)rmerly Coast and Geodetic Survey chart 901), "West coast of -9-m stillstand. Further evidence that the sand deposit is underlain by a San Juan, University of Puerto Rico and the Economic Development
_ THICKNESS CONTOUR LINE; e Puerto Rico," scale 1:100,000. hard rock floor is that the core drilling bit stopped penetrating and was Administration of Puerto Rico, 129 p.
T DASHED WHERE LOCATION 421 429 deformed where we drilled through thin parts of the sand deposit. Folk, R. L., 1980, Petrology of sedimentary rocks: Austin, Texas, Hemphill
'S APPROX IMATE. %, ® ® Acknowledgments Moreover, the seismic signature of the floor of the sand deposit was Publishing Company, 185 p.
CONTOUR INTERVAL 2 FT. ////. //—\/_ : : everywhere a single, sharp line such as that which a rock floor would give. Grove, K. A., and Trumbull, J. V. A., 1978, Surficial geologic maps and data
9,000 a7 G e Z 7 i =— 9,000 We thank Captain Eladio Rodriguez and crew of the RV Jean A of Northeast of the sand deposit, off Punta Aguila, in the Bahia Salinas, on three potential offshore sand sources on the insular shelf of
p LA L B R / / \ the Puerto Rico Department of Natural Resources for their support of the and near Cabo Rojo, the seafloor sediment is dark silt and clay, sandy in Puerto Rico: U.S. Geological Survey Miscellaneous Field Studies
QUERIED WHERE UNCERTAIN 25 4?4 field work; electronics technician Nicholas Lefteriou for installation and some places. In color and texture it is strikingly different from the well- Map MF-1017.
operation of seismic and electronic distance-finding equipment; and the Rorted Nght-ealaned senud Dn the: sop depionit iUl Mitchell, H. C., and Simmons, L. G., 1945 (revised 1978), The state
& i e / diving and drilling team of Ron Circe, Jack Kindinger, Neil Lillard, and Ron The sand deposit pinches out abruptly at its northeastern and coordinate systems (a manual for surveyors): U.S. Department of
Miller for making the drill holes. Particle-size and other analyses of sand southwestern limits, near the 10-m bathymetric contour. In contrast, the Commerce, Coast and Geodetic Survey Special Publication No. 235,
samplels were made by the USGS sedimentology laboratory at Corpus _southeastern and northwgstem limits of the depos.lt are formed by _changes 62 p. (Reprinted 1978 by and available from National Technical
@ CORE SAMPLE Christi, Tex. Tests of sand for suitability in making concrete were done by in character of the sediment, rather than by thinning to zero thickness. Information Service, U.S. Department of Commerce, Springfield, Va.
the Materials Testing Office of the Highway Authority of the The northwestern limit of the deposit is defined by an increase in fine- 22161.)
Commonwe%alth of Puerto Rico, headed by Ing. Antonio Castro Rosario, and SHUECE petlicies, & o hmlt.Of £ 0 Selibrg by & Rock-Color Chart Committee, 1975, Rock-color chart: distributed by The
M BULK SAMPLE we thank him and his staff for their cooperation. decrease in thickness a_nd a decrgase in partlclg size. Geological Society of America, Boulder, Colorado.
et Th; sand.deposijt lts‘?f_ is alch‘OSt entirely calcium carbonate. In Schlee, John, 1966, A modified Woods Hole rapid sediment analyzer:
| | . _ _ e St e, exalig ks, T e ol e e R
8,000 i ' i 4 i 'o . ey o i = =npe ) s i 8,000 y hg' . ’ H t,s b : gae, miniiera, bryozoa, an Schneidermann, Nahum, 1973, Carbonate sediments of the Puerto Rican
; 65,000 66,000 67,000 l 68,00 ; ‘ ) ) ‘ ) A Al field work was done on the Puerto Rico Department of Natural echinoderm fragments, with a minor amount of rock fragments, most of shelf [abs]: Abstracts, 10th meeting, Association of Island Marine
16 15 14 13 12 I Resources research vessel Jean A. which are of limestone. : ) Laboratories of the Caribbean, Department of Marine Sciences,
_ Reconnaissance sampling of surface sediments was done between ___ The surficial material of the deposit contains less than 2 percent by University of Puerto Rico, September 4-7, 1973, p. 35.
THE KILOMETER GRID IN THIS AND OTHER FIGURES SCALE 1:20,000 MERCATOR PROJECTION Ap(;'ll 30 {a}nd June 30, 1976 (eight samples numbered between 218 and 271), (V)Vre‘g}ag;litc gﬁ_g?gld—lnsoluble material (fig. 9), which is probably mainly of 1974a, Carbonate petrography of insular shelf sediments of Puerto
i 0 | 2 NAUTICAL MILES and a uniform more closely-spaced set was collected on Feb. 9, 1979 (39 & i L i Rico [abs]: American Association of Petroleum Geologists, Annual
IS THE PUERTO RICO AND VIRGIN ISLANDS PLANE , o ' : . - A : . 5 samples numbered between 401 and 443). Three bulk samples (BS—’4 through The sand deposit has Qrobably _formed in place, rather than as a Meetings Abstracts, v. 1, p. 79. ’
RECTANGULAR COORDINATE SYSTEM, ZONE I o | 2 STATUTE MILES BS-6) were taken on Feb. 12, 1979. A Shipek! grab sampler was used; it result of the transportation of its constituent particles. 1974b, Sedimentation on the insular shelf of Puerto Rico [abs], in
E — — = sampled the upper 10 to 15 em of sand. The bulk samples were taken by . Recent advances in carbonate studies: St. Croix, Fairleigh
0 | > KILOMETERS repeated lowering of the sampler while the ship was allowed to drift in the Thickness and volume of sand Dickinson University, West Indies Laboratory Special Publication no.
e o — 5 wmq and current, resulting in representative composite samples. ! e : o 6, p. 36.
Navigation was by radar; sample positions shown in figure 1 are considered . Thickness of the sand deposit in feet is shown in figure 1, and the 1976, Modern carbonate sedimentation on the southwestern insular
to be within about 150 m of the true positions. estimated volume of sand is shown in table 1. : ! shelf of Puerto Rico [abs]: International Geological Congress
FIGURE |. ISOPACH MAP SHOWING THE THICKNESS IN FEET OF THE CABO ROJO WEST SAND DEPOSIT, AND SAMPLE LOCALITIES. . Core drilling was done at eight locations (labeled C1 through C8 in The sveotegl olbendl Tckieen Gf She sentes A 0N and 16810 o Abstracts Resumes, v. 3, no. 25, p. 847.
figure 1) using a hydraulically-powered vibrating corer described by Dokken 12 ft thick over large areas. Thinning to zero from a thickness of 10 to 16 — 1977, Modern sedimentation on the southwestern shelf of Puerto
and others (1979). The coarse relatively well-sorted sand was difficult to ft takes place over a very short distance on the northeastern and especially Rico [abs.: Journal of Paleontology, v. 51, no. 2, supplement, part
core and to retain in the corer, and the length of cores obtained is 2 m or on the southwestern margins of the sand deposit. L I, p. 24.
less, though full-depth penetration of 3 m was obtained several times. ... The total volume of sand estimated to be in the deposit is 80.243 Schneidermann, Nahum, Pilkey, O. H., and Saunders, Craig, 1976,
7 Navigation was by Miniranger~ electronic distance-finding equipment, with million m®. (This figure results from adding numerous individual estimates; Sedimentation on the Puerto Rico insular shelf: Journal of
. / S e e 650 shore transponder stations at Punta Aguila and near the lighthouse at Cabo five-figure accuracy is not claimed.) _Table 1 shows the estimated volume Sedimentary Petrology, v. 46, no. 1, p. 167-173.
\ 4 = Rojo. Drilling positions shown in figure 1 are considered to be within about of sand in each square kilometer and in two-foot thickness categories. The Shideler, G. L., 1980, Maps showing composition of surficial sediments on
| Pta. Agails ( 10 m of the true positions. bottom pog'lzontal line of table 1 shows _that 78 percent of the total volume the insular shelf of southwestern Puerto Rico: U.S. Geological
\ . Subsamples from the surface samples and the cores were desalted, of sand is in beds between 6 and 18 ft thick. : Survey Miscellaneous Field Studies Map MF-1258.
- / N dispersed and decoagulated with 0.5% sodium hexametaphosphate (calgon), Drilling results—The deposit was drilled with a hydraulically-
, AR L AN UG @ CLINE Al Y and were wet-sieved through standard sieves having openings of 2 mm (-1 powered vibrating corer (described by Dokken and others, 1979) at eight
| phi) and 62.5u(0.0625 mm, + 4 phi) to separate gravel, sand, and mud (silt locatlc?ns. Penetrations of 10 ft were obtained several times. Core
L1 ol and clay). Percentages by weight of these three size grades are shown in retention was poor, however, and no core longer than 2 m was recovered. luse of trade names in this publication is for deseriptive purposes only and
e figures 6, 7, and 8. Particle-size analysis was then done on the sand- and Results of the drilling are shown in figure 4. In general the drilling does not constitute endorsement by the U.S. Geological Survey.
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FIGURE 3. BATHYMETRIC MAP SHOWING THE DEPTH IN METERS OF WATER OVER THE CABO ROJO WEST SAND DEPOSIT AND SURROUNDING AREAS.
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COLOR DESIGNATIONS ARE BASED ON THE
ROCK-COLOR CHART PREPARED BY THE
ROCK-COLOR CHART COMMITTEE (1975).
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FIGURE 4. DESCRIPTIONS OF CORE SAMPLES.



