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« LOS Negritos
LS Fill
& Chiefly poorly sorted sand, clay, and
limestone rubble. Shown only
where probably more than two
meters thick
Qa
Beach sand Dune sand Floodplain alluvium Swamp deposits Landslide deposits
Qbc, Sand, generally medium- Qd, Sand, generally medium- Gravel, sand, silt, and clay, Qs, Clay, sandy clay, and Chiefly composed of marl, clay,
45 to coarse-grained, pale gray- to fine-grained;composition stratified, moderately to well silty clay, black, gray, and and limestone rubble; some
.~ ) ish orange, chiefly composed and color similar to adja- sorted, chiefly composed of bluish gray, wate'r-sa!tu- limestone blocks on the west
Punta Manati of calcium carbonate in the cent beach sands; locally volcanic-rock fragments, rated, commonly with high side of the Rio Grande de
Sform of polished shell frag- slightly indurated; some quartz grains, and silicified organic content; probably Manati exceed 20 meters in
ments; commonly contains dunes are about 20 meters and non-gilicified volcanic- 3 meters or more in average longest dimension
moderate quatities of quartz high rock pebbles. As much as thickness
grains Qdt, Transitional deposits: 5 meters of alluvium is ex- Qsp, Peat and peaty muck,
__.72 000 Qbv, Sand, generally coarse- areas where wind-blown posed in river banks. A black to grayish black wfwre
METERS to medium-grained, gray, sand from dunes and beaches water well drilled at Central saturated; u{h.e're drame.d
&5 chiefly composed of volcanic- has been mized by natural Monserrate penetrated 81 commonly oxidized to medi-
g J rock fragments; commonly agencies or by cultivation meters of alluvium, but bed- um gray, probably 3 meters
2 contains appreciable quan- with blanket or lagoonal rock was not reached; the or more in average thickness
S tities of quartz grains and depositsorwhem wind-blown lower part of this thick
calcareous shell fragment‘g sand forms thin and dis- alluvium is probabty Pleis-
and small quantities of continuous veneers on these tocene in age
magnetite. Grades west- deposits or on cemented
ward into calcareous sand dunes
about 1.8 kilometers west of
Palmas Altas; changes ab-
ruptly to calcareous sand on
the east side of Punta Manaty
Qbr, Beach rock. Beach sand
cemented by calcite; in thin
beds forming units commonly
less than 1 meter thick gen-
erally parallel to beach sur-
Jace; grains commonly are
the same as in assoctiated
non-cemented beach sand, E
but between Punta Manati P
and Punta Boguilla some Z
beach rock is elevated about (14
1 meter above sea level and f |
is chiefly composed of vol- :
canie rock fragments. Lo- )
cally beaches have been re- o
‘ moved leaving beach rock
I coating cemented dunes
I Cemented dunes Lagoonal deposits
I Sandstone, eolian, medium-grained, Clay, sandy and silty clay, and silt,
. grayish orange to pale yellowish dark brown, dark gray, gray, and
l brown, friable to moderately indu- bluish gray,commonly containing
rated, calcite-cemented, nonfossil- some organic material; commonly
——Z======= iferous, commonly thinly cross- with high water-content, but not
bedded, in units averaging 5 to 15 continuously saturated as are most
meters in thickness; some interbeds Recent swamp deposits; essen-
T of pale-orange, moderately to well- tially old lago?n-margm and
27'30 27'30" indurated, calcite-cemented, locally swamp deposits in areas of low to
conglomeratic, commonly fossil- moderate relief nmear sea level;
iferous marine sandstone, in units probably more than 2 meters in
averaging 1 to 5 meters in thick- average thickness. These deposits
-] ness; some beds of moderate red- rest on Tertiary bedrock, blanket
o dish-brown clayey sand about 1 deposits, cemented dunes, and
3 { meter thick (tongues of blanket probably on old alluvium not
g deposits); grains in eolian and exposed at the surface
<M marine sandstones are chiefly
calcite from La Boeca westward
and at Punta Boguilla; elsewhere
irregular mixtures of voleanic
rock grains, quartz, and caleite
occur; conglomeratic beds occur
as high as 25 meters above sea
level near the mouth of the Rio
Grande de Manati. Some ce-
mented dunes total more than 20
o meters in exposed thickness.
Most cemented dumes probably
rest on Tertiary bedrock, but some
may rest on non-indurated sand;
a marine sandstone bed on the
west side of the hill just south-
west of La Boca yielded corals of
L Pleistocene age (Kaye, 1959, p. 123)
r -
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Blanket deposits
QTb, Clayey quartz sand and sandy clay; moderate reddish brown,
- moderate yellowish brown, light brown, and pinkish gray; locally
3 - £ cemented by iron oxides, cohesive even-textured mixtures of medium
Q P ‘S and fine quartz grains and kaolinitic clay; quartz sand to clay
Q § ratios commonly range from 90:10 to 30:70; deposits probably
E < 2 average more than 4 meters thick and locally may exceed 30
< N 93 S meters in thickness. Blanket deposits are stranded sands that have
b \ : g been laterized concurrently with the solution of underlying limestone;
——— By A—— 40 E they are found intermittently overlying the cemented dunes and all the
S : Tertiary formations exposed in the Barceloneta quadrangle and include
residua from these strata
QTs, Quartz sand, medium- and fine-grained, light-gray to white; com-
monly contains less than 2 percent clay and other impurities (“silica
sand”); probably averages more than 2 meters in thickness. Mono-
mineralic gross composition probably reflects general purity of original
L stranded sand, emphasized by leaching
UNCONFORMITY
Camuy Limestone
S Limestone, medium- to fine-grained, pure and somewhat clayey, very pale
S orange, grayish orange, yellowish gray, and light brown, interbedded
.E with pale-yellowish-orange, grayish-orange, and light-gray chalk, clayey
B < chalk, and marl; commonly thick-bedded; locally highly fossiliferous;
= some beds contain minor but conspicuous amounts of quartz grains.
-:§ Limestone conglomerate, composed of pure very-fine grained limestone in
= a matriz of somewhat clayey chalk, occurs locally at the base. About 170
meters of the Camuy Limestone occursinthe quadrangle. At many places
Camuy strata have been recrystallized with consequent development of
veins and blebs of clear calcite. This recrystallization, which is most
evident in rocks less than 40 meters above sea-level, locally obscures the
contact between the somewhat clayey Camuy and the underlying pure
L Aymamén Limestone
DISCONFORMITY
25, 25' (
g ) Aymamoén Limestone
§ Limestone, very fine- and fine-grained, white to pale-grayish and mod-
= erate shades of orange, yellow, and pink, at many localities mottled and
s streaked light brown, light gray, and pale reddish brown; generally
) . very pure; locally coarsely fragmental and chalky; commonly thick-
7 bedded; moderately fossiliferous; about 205 meters thick along strike in
the middle of the quadrangle. Solution of the Aymamén Limestone
. typically develops a karst topography featuring conical towers
¥/ = e (mogotes) and steep-sided ridges (pepinos) parallel to joint systems
| / = > or to the strike, with intervening plains covered by blanket deposits
= | = 14
< $ <
n § =
{’ Aguada Limestone 5
P Limestone, medium- and fine-grained, locally very fine-grained, very k=
W\ A pale- to grayish and pale-yellowish orange, yellowish brown, grayish
}< yellow, and dark gray, interbedded with subordinate grayish-orange
= and light-gray chalk and marl; commonly thick-bedded, but upper 2 to
-ﬁ' 5 meters is thin-bedded at most localities and commonly contains
some quartz grains; 2 to 3 meters of translucent porcelaneous limestone
\ occurs locally at the base. Thickness ranges from 90 to 95 meters along
\\ strike about 1.6 kilometers north of the southern border of the quad-
rangle; the most northerly down-dip thickness in the valley of Rio
Grande de Manati is about 115 meters. Deep steep-sided sinkholes
separated by sharp ridges and towers are typically developed in the
L . Aguada Limestone
r
Cibao Formation
Tc, Chalk and marl, light-gray to pale grayish-orange, commonly thick-
bedded and massive; few discontinuous beds of very pale-orange to
62 000 yellowish-gray very fine-grained limestone as much as 10 meters thick;
METERS occasional clayey quartz sand beds. Chalk and marl typical of the
Cibao Formation in most of northern Puerto Rico (Zapp, Bergquist,
and Thomas, 1948 ) grade and interfinger progressively west-
ward into limestone of Cibao age, Tcl, to a point about 5 kilo-
meters west of the eastern edge of the quadrangle where the typical
Cibao is wedged out between underlying limestone of Cibao age and the
overlying Aguada Limestone. Only the upper 100 meters of the Cibao
18 exposed in the quadrangle, but east of the quadrangle it is as much
as 170 meters thick (Monroe, 1962). By comparison with under and
overlying units, karst development in Cibao chalk and marl is subdued,
2 producing a rolling terrain of moderate relief
g Tca, Quebrada Arenas Limestone Member; light-gray, pale-grayish-
ES orange, and grayish-orange-pink very fine- to medium-grained lime-
stone; locally rubbly and somewhat clayey; about 20 meters thick;
E { upper contact from 40 to 55 meters below the top of the Cibao Forma-
= tion, present only near east edge of the quadrangle
§ Tcl, Limestone of Cibao age, fine- to very fine-grained, white, very pale
S orange, grayish orange, and grayish yellow, most commonly thick-
:§’ bedded or massive; grades and interfingers eastward into typical Cibao
(=] chalk and marl. The limestone unit commonly contains as much as
5 meters of sandy marl at top where overlain by the Aguada Lime-
stone. Maximum thickness exposed in the quadrangle is 55 meters.
Broad sinkholes and uvalas separated by high towers and relatively
low walls are typically developed in the limestone of Cibao age. As
mapped by Zapp, Bergquist, and Thomas (1948), the Cibao Formation
and the Lares Limestone which underlies the Cibao in most of northern
Puerto Rico are components of the Rio Guatemala Group, and the
strata now mapped in the Barceloneta quadrangle as limestone of
Cibao age comprise the upper part of a greatly thickened section of the
Lares Limestone, the western bioherm of Zapp, Bergquist, and
f : Thomas, with a total exposed thickness south of Asomante of about 400
18°22/30" | L SALY/ Wi i Gy ol A (RN AN « tofl | LA C W G ] =y | ; N JHN 18°22'30" meters. Beca:use,.howeve.r, rgcen_t ?rnfz.ppz:ng in areas to t‘he south has
66°37'30" 134 000 METERS [ 35 (FLORIDA) 32'30" 66°30’ shown that this thick section is divisible into two appro:cz_ma.tety eq"ua.l
parts, the upper part a direct lateral facies change from the typical
Base by U.S. Geological Survey, 1958 Geology mapped in 1958-60 Cibao, and the lower part continuous with the Lares Limestone east
and west of the western bioherm (W. H. Monroe, oral communica-
tion,February,1963), the part of the western bioherm exposed in the
SCALE 1:20 000 REFERENCES L Barceloneta quadrangle is here referred to as limestone of Cibao age ]
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