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STRUCTURAL GEOLOGY

The Corozal quadrangle is on the north flank of the westerly to north-
westerly trending Puerto Rico anticlinorium, and generally the rock
units occur in westerly striking bands parallel to its axis. The most
conspicuous structural feature in the northern part of the quadrangle
is the unconformity that separates gently northward dipping rocks of
middle Tertiary age from older rocks of Cretaceous and early Tertiary
age. South of the unconformity, where the structural pattern is dom-
inated by east-southeast-trending faults, the older rocks have been
folded and intensely fractured. The principal component of displace-
ment along these faults apparently is transcurrent (Pease, written
communication, 1964); this has given rise to the wide gouge or fault zones
along several of these faults. Secondary northeast- and northwest-
trending normal faults also occur, but these have not greatly displaced
the adjacent rocks.

Several grabens are associated with the easterly trending faults
(Briggs and Pease, 1960). The largest graben, bounded on the south
by the Quebrada San Francisco and Carreras faults, extends across the
central part of the quadrangle. This structure is wide in the western
part of the quadrangle where it passes under middle Tertiary deposits.
To the east it narrows to less than %2 km at the eastern boundary of the
quadrangle. Several small grabens occur as slices in fault zones in the
southern part of the area.

Joints are well developed, and shearing along faults has produced a
cleavage in some of the rocks. Intense shearing along the major faults
resulted in shear cleavages or caused the rocks to become highly frac-
tured. Generally, highly competent rocks (lavas) became well fractured
where intensely sheared, whereas a shear cleavage developed in less
competent rocks (massive tuffs). Where shear cleavage is developed
near the fault plane its strike is parallel or subparallel to the fault, but
away from the fault the cleavage may strike as much as 30 degrees from
the strike of the fault. Joints are very common in the Cretaceous and
lower Tertiary rocks. The contour diagram shows the poles (normal to
joint planes) of 298 attitudes of joints occuring in these rocks. It indi-
cates that most of the joints are steep or vertical and that they strike
in four principal directions as follows: N.68° W.,N.55° W.,,N.7° E.,
and N.45° E.

Several folds occur in the quadrangle; these are shown on the cross
sections. Except for the northerly trending fold in the southwest part
of the quadrangle, most of the axial planes of the larger folds are
essentially parallel to the easterly trending faults. In sequences of
thin-bedded volcanic sandstone and siltstone, small tight chevron folds
and, in places, isoclinal folds are present; whereas in the more massive
units of sandstone, lava, and volcanic breccia, folds of this type have not
been observed. These small folds generally have orientations that par-
allel the larger fold structures on which they are superimposed.

ECONOMIC GEOLOGY

Bedrock suitable for highway aggregate, concrete aggregate, and fill
material is available at many places in the quadrangle. An almost un-
limited amount of slightly ferruginous limestone can be obtained from
the Lares Limestone and the lower part of the Cibao Formation, and
some deposits of sand and gravel occur in the river valleys. Other re-
sources include clay, gold, manganese, and copper.

Clay.—The largest deposits of clay occur south and southwest of the
town of Corozal. Kaye (written communication, 1954) reported that
bentonitic clay occurs just south of Corozal.

Gold.—Small amounts of gold are widely distributed in the quadran-
gle principally in river terrace and stream gravels, but also in some
mineralized quartz veinlets. Remnants of many pits, operated by the
early Spanish miners, still can be seen adjacent to some tributaries of
the Rio Mavilla in Barrio Palos Blancos. From 1509-1536, gold valued
at $42,000,000 was mined in Puerto Rico; a large part of this gold came
from the Corozal quadrangle (H. Blanco, oral communication, 1961).

Intermittently from World War I to about 1937, adits and drifts were
opened at several gold prospects in the Montanas de Corozal (J. H. Banks,
1920, 8 p. unpublished report, Economic Development Administration;
and H. Blanco, oral communication, 1961), but these prospects are not
being worked at the present time.

Manganese.—Manganese oxide was observed at two places in the
quadrangle. The principal occurrence is just west of the Palo Blanco
road 0.9 km south of the junction of the Naranjito and Palo Blanco roads.
Several pits and a caved adit in the Ortiz Formation can be seen in this
area. During World War I, 900 tons of manganese ore were shipped
from this locality (J. H. Banks, 1920, 8 p. unpublished report, Economic
Development Administration). However, no work has been done on
this deposit since the middle 1930’s. The other occurrence consists of
a small amount of float on a hillside on the east side of Morovis road
1.4 km south of Corozal.

Copper.—Traces of chalcopyrite and copper carbonate stain were ob-
served in float about 0.2 km north of the Planta de Purificacion on the
Morovis road south of Corozal. This site was worked for copper and
tin between 1915 and 1920 (Blanco, H., oral communication, 1961).

REFERENCES CITED

Berryhill, H. L., Jr., 1965, Geology of the Ciales quadrangle, Puerto Rico:
U.S. Geol. Survey Bull. 1184, 116 p.

Briggs, R. P., and Pease, M. H., Jr., 1960, Compressional graben and
horst structures in east-central Puerto Rico: Art. 167 in U.S. Geol.
Survey Prof. Paper 400-B, p. B365-B366.

Nelson, A. E., 1966, Newly defined stratigraphic units and nomenclatural
changes in the Corozal quadrangle, northern Puerto Rico: U.S. Geol.

18°22'30"

66°22'30"

20'

(CIALES)

20'

PREPARED IN COOPERATION WITH
THE ECONOMIC DEVELOPMENT ADMINISTRATION
OF PUERTO RICO

(VEGA ALTA)

17'30" 66°15"

20’

18°22'30"

(INARANJITO)

Upper(?) Cretaceous and

lower Miocene
A

Middle and Upper Oligocene and

upper Oligocene

Middle Oligocene

A

Paleocene or Eocene

Upper Cretaceous or lower Tertiary

-

Upper Cretaceous

-~

Tol, limestone lens

MISCELLANEOUS GEOLOGIC INVESTIGATIONS
MAP [-473

E X P L A N A T |

The stratigraphy of the sedimentary strata has been described

elsewhere (Berryhill, 1965; Nelson, 1966)

STRATIFIED ROCKS AND DEPOSITS

Qa

Alluvium

Sandy clay, sand, and gravel

Qtf)

Terrace deposits
Alluvial sand and gravel

Landslide deposits

Blocks of limestone many meters in diameter, derived from the Lares Limestone, and blocks of sandstone
derived from the Mucarabones Sand

UNCONFORMITY

Cibao Formation

Tcu, upper member, calcareous clay and clayey sand, about 50 m thick
Tcm, Miranda Sand Member; about 10 m of alluvium filling channels eroded in the Quebrada Arenas Member
Tcaq, Quebrada Arenas Limestone Member, 60 to 70 m thick
Tcr, Rio Indio Limestone Member, 50 to 100 m thick

Lares Limestone
Grayish orange limestone in western part of quadrangle, locally fragmental; upper part grades eastward into
calcareous clay and lower part into underlying unit Tm. Thickness 130 m

Tm

Mucarabones Sand

Mostly cross-bedded quartz sand interbedded with glauconitic calcareous sandstone and thin beds of calcareous
clay. Locally contains few layers of hard sandy limestone. Thickness 5 to 50 m

San Sebastian Formation

Reddish brown and gray sandy carbonaceous clay, locally containing pebbles and cobbles of older volcanic
rocks. Thickness 70 m

UNCONFORMITY

o @

Tol

Ortiz Formation

To, alternating medium-to thin-bedded pale green tuffs and thin- to thick-bedded red green and dark gray vol-
canic sandstone and siltstone; includes thin interbeds of shale and conglomerate

Maximum remanent thickness 600 m

Corozal Limestone

Mostly light gray lenticular beds of limestone and massive reddish limestone breccia with included interbeds
of fine-grained calcareous sandstone, siltstone, and bentonitic clay. Maximum thickness 150 m

WEST CENTRAL PART

Carreras Siltstone
Mostly dark gray to olive black thin-bedded volcanic
siltstone; includes some thin interbeds of volcanic
sandstone;, may be in part equivalent to Palmarejo
Formation. Maximum thickness 600 m

Cibuco Formation

Chiefly dark gray massive conglomerate and breccia
conglomerate containing pebbles of lava, tuff, and
quartz diorite. Grades upward into conglomerate
interstratified with volcanic sandstone, siltstone and
bedded tuff. Maximum thickness exposed, 2000 m

BREAK IN SEQUENCE

Blacho Tuff Member of the Pozas Formation

Kzb, reddish brown lapilli tuff in part welded
Kza, dark gray andesite pillow lava

O N

EAST CENTRAL PART

Palmarejo Formation
Gray to dark gray thin-bedded fine- to medium-grained
voleanic sandstone interbedded with dark gray silt-
stone. Maximum thickness 370 m

Hornblende tuff

Reddish brown to grayish purple massive hornblende-
bearing erystal tuff and tuffaceous conglomerate; in-
cludes some laharic deposits and voleanic sandstone;
may be equivalent to the Cibuco Formation, 50 to 450

- j
Undivided rocks
Deep reddish highly weathered volcanic breccia

m exposed
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