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INTRODUCTION LIMESTONE OF MIOCENE AND OLIGOCENE AGE LIMESTONE OF EARLY TERTIARY AGE CORRELATION OF MAP UNITS INDEX MAP SELECTED REFERENCES
) 80° 70° 60°
This map is a digital compilation, combining plate 1 of Monroe (1976) with mapping By far, the most important limestone units in the karst terrain of Puerto Rico are the - Limestone, undivided (lower Tertiary)—Limestone formations of Paleocene and Tli Lirio Limestone (Miocene)—Very pale orange to grayish-orange-pink fine-grained Almy, C.C., Jr., 1965, Parguera Limestone, Upper Cretaceous Mayaguez Group,
of karst areas on Isla de Mona and Isla Monito (Briggs and Seiders, 1972); these formations of Oligocene and Miocene age in northern and southern Puerto Rico. Eocene age are present in several parts of Puerto Rico, but the most significant is the limestone, thick-bedded and very thick bedded, locally crossbedded; commonly very Northern Southern Isla de Mona ‘I) . 7|° . 1‘|‘° L 2?0 Llilcs southwest Puerto Rico: Houston, Tex., Rice University, unpublished Ph.D. thesis.
references contain more detailed descriptions of karst areas and landforms. This These carbonate rocks are subdivided into penecontemporaneous map units (Tl and Eocene Cuevas Limestone (Glover, 1971), which crops out over a wide belt in south- well indurated, perhaps as a result of surficial solution and reprecipitation; locally Epoch Stage Puerto Rico Puerto Rico and Isla Monito 30°
mabp is the basis for the Puerto Rico part of a new national karst map currently being Tem) based on lithology. Deposits of chalk and calcareous clay (map unit Tem) are ern Puerto Rico between the towns of Salinas and Villalba. The width of the outcrop chalky; cavernous, most notably in lower 10 m at the periphery of Isla de Mona. Boach Boulder \ Briggs, R.P., 1966, The blanket sands of northern Puerto Rico, in Transactions of the
compiled by the U.S. Geological Survey. In addition, this product is a standalone, shown on the map if they contain sufficient thin beds of limestone to provide subter- belt is deceptive. The formation is only about 35 m thick, but the outcrop pattern is Maximum exposed thickeness is about 40 m E ol Deposits | Deposits ¢ 3rd Caribbean Geology Conference, Kingston, Jamaica, 1962: Jamaica Geological
citable source of digital karst data for Puerto Rico. Nearly 25 percent of the United ranean drainage in some places, although karst phenomena are not common in wide because of repeated faulting. Several caves are known in this limestone and < Holocene C " Florida Survey Publication 95, p. 60-69.
’ alcarenite . ,
States is underlain by karst terrain, and a large part of that area is undergoing urban these deposits probably many more are present - Isla de Mona Dolomite (Miocene)—Very pale to moderate-orange-pink finely crystal- E Raised Reef Platform
and industrial development. Accurate delineations of karstic rocks are needed at line calcitic dolomite, very thick bedded, locally crossbedded; well indurated. Zones l{.l_.] _______ 1 Q C r Briggs, R.P., 1969, Changes in stratigraphic nomenclature in the Cretaceous System,
scales suitable for national, State, and local maps. The data on this map contribute Tl Limestone (Pliocene to Oligocene)— of limestone about 5 m thick occur locally at the top and about 15 m and 50 m < Ploist AN east-central Puerto Rico: U.S. Geological Survey Bulletin 1274-0, 31 p.
to a better understanding of subsidence hazards, groundwater contamination stratigraphically below the upper contact. Base concealed by the sea. Maximum 8, eistocene J
potential, and cave resources as well as serve as a guide to topical research on karst. Northern Puerto Rico LIMESTONE OF CRETACEOUS AGE exposed thickness is about 80 m Briggs, R.P., and Seiders, V.M., 1972, Geologic map of the Isla de Mona quadrangle,
Because the karst data were digitized from maps having a different scale and 0 Puerto Rico: U.S. Geological Survey Miscellaneous Geologic Investigations Map
projection from those on the base map used for this publication, some karst features Camuy Formation (Pliocene)—Sandstone, limestone, and sandy ferruginous chalk - Limestone, undivided (Cretaceous)—The oldest limestone known in Puerto Rico is Pliocene [-718, scale 1:20,000.
may not coincide perfectly with physiographic features portrayed on the base map. Aymamoén Limestone (in northwestern Puerto Rico) (Miocene)—Very pure chalk, exposed in the east-central part of the island, just west of the town of Caguas, and is Camuy Fm. 220
indurated on the surface to hard limestone; slightly ferruginous in upper part of Early Cretaceous age, probably Albian or Aptian. This limestone, the Aguas ISLA DE MONA AND ISLA MONITO Ponce Fm. — ~ Virai Edinger, E.N., and Risk, M.J., 1994, Oligocene-Miocene extinction and geographic
Aguada Limestone (Miocene)—Hard stratified limestone grading downward into Buenas Limestone Member of the Torrecilla Breccia (Briggs, 1969), contains the (Modified from Kaye, 1959b, and Briggs and Seiders, 1972) Aymamon Ls. Lirio Ls. g |5'|;%:23 restriction of Caribbean corals; roles of turbidity, temperature, and nutrients:
DESCRIPTION OF MAP UNITS ON PUERTO RICO chalk; locally sandy Aguas Buenas, probably the best-known cave system in Puerto Rico. The limestone, Miocene oo : - ’ 7 & Palaios, v. 9, no. 6, p. 576-598.
(Modified from Monroe, 1976) Cibao Formation (Miocene and Oligocene)— ranging in thickness from 0 to 60 m, is lenticular and present in several places at the Isla de Mona is an uplifted carbonate platform located in the Mona Passage, 44 miles > Aguada Ls. : = i L - Puerto Rico
Montebello Limestone Member (in north-central Puerto Rico only)—Friable pure base of the Torrecilla Breccia. It consists of light- to dark-gray, thick-bedded (30-100 (mi) (71 km) west of Mayaguez, Puerto Rico, and 37 mi (60 km) southeast of Punta r Cibao Fm. Ls. an Glover, Lynn, III, 1971, Geology of the Coamo area, Puerto Rico, and its relation to
calcarenite, indurated to an erosion-resistant limestone upon exposure to air cm) to very thick bedded (>100 cm) finely crystalline limestone, bearing an extensive Espada, Dominican Republic. The island measures about 6.5 mi (10.4 km) from < . Lares Ls. Ae TILLES the volcanic arc-trench association: U.S. Geological Survey Professional Paper 636,
CENOZOIC DEPOSITS RESTING ON THE LIMESTONE FORMATIONS Quebrada Arenas Limestone Member (in eastern Puerto Rico only)—Finely crystal- rudist and gastropod fauna. The limestone was deposited as a reef that formed on east to west and 4.5 mi (7.2 km) from north to south, and it has an area of about E Oligocene San Sebastian Fm. 20° . Cayman Islands {erneea 102 p.
. . . e . line stratified limestone the flanks of volcanic islands. Limestone is more common in the Upper Cretaceous 23.3 mi% (60.3 km?). Isla Monito is located 3.5 mi (5.6 km) northwest of Isla de [—'_—] [ D)
The hrr.le.stone for.matlons described k.)elow are overlam.m dlffe.rent parts of the island Lares Limestone (Oligocene)—Thin-bedded to thick-bedded fairly pure limestone; rocks than in the Lower Cretaceous rocks, but in eastern and central Puerto Rico it Mona and is less than a quarter of a square mile in area. Isla de Mona attains its ) Jolly, W.T., Lidiak, E.G., Schellekens, J.H., and Santos, Hernan, 1998, Volcanism,
by surficial deposits of blanket, alluvial, coastal, or eolian sediments. Most of these . . . . . . . . . . . . . Caribbean Sea . . . . . LT
. . : lower part locally contains grains of quartz and limonite sand, and intertongues to is present only locally, and commonly in relatively thin units. Upper Cretaceous maximum altitude of 295 feet (ft) (90 m) on the north, and an altitude of 82 ft (25 m) Eocene tectonics, and stratigraphic correlations in Puerto Rico, in Lidiak, E.G., and Larue,
surficial units are composed of noncalcareous material and show no karst develop- ; . . .. . o . . o . _ . . ) .
. . . west with sand and gravel limestone is most extensive in southwestern Puerto Rico, where it is present at on the south; therefore its surface dips 3.5°, gently, to the south. The island was - : 80° 70° D.K., eds., Tectonics and geochemistry of the northeastern Caribbean: Geological
ment; for this reason they are discussed but not shown on this map. Water percolat- . . . . . . . . . . . . ; . . . .
in th h fth its is acidified. h that solufi take bl San Sebastian Formation (Oligocene)—Mostly thin-bedded sand and clay with several horizons on units as thick as several hundred meters. The most extensive and discovered by Christopher Columbus in 1494 during his second voyage. In early ) . ) o ) ) Society of America, Special Paper 322, p. 1-34.
}ngth roug lso.mel.o tese usthl's ac11 1t.1e ’ owevelrt, N ol alsokl: .1(ci>n may take place some sandy limestone locally, especially in northwestern Puerto Rico. Also thickest limestone is the Cretaceous Parguera Limestone of Almy (1965), which is colonial times the island was a watering and provisioning station and in the late 19th Rio Tanama cutting through karstic limestone near Arecibo, Puerto Rico.
In the underlying limestone. 1his solution can result in local subsidence. contains sand and gravel present in typical form from the town of Guanica westward to the coast. The century its caverns were extensively worked for their deposits of leached guano. The Paleocene Kaye, C.A., 1959a, Shoreline features and Quaternary shoreline changes, Puerto
Blanket ds (not sh }—Blanket ds fill the d . bet Parguera consists largely of medium-bedded to massive limestone. It varies greatly limestone surface is weathered by solution into a karrenfels type of microrelief with Rico: U.S. Geological Survey Professional Paper 317-B, p. B49-B140.
an et san dsthno.ds ou;n on :na.p . an ti sarll{ s tlb lteb tepressllglorls e'weez Southern Puerto Rico in thickness along strike, reaching a maximum of more than 300 m. The other sharp points, ridges, and pinnacles. In some places these solution features show a
Eogodﬁls an e'rlllge.s othmogo tis n err;or ‘ f}:n balii . eth © wteen ayamor; atE Upper Cretaceous limestone formations are similar to the Parguera Limestone, but defined lineation pattern. Dark-reddish-brown lateritic soil is scattered as thin o Kaye, C.A., 1959b, Geology of Isla Mona, Puerto Rico, and notes on age of Mona
guadifa, especially in the northern part of the belt n the oulcrop area of the Ponce Limestone (Miocene and Pliocene)—Very hard, generally light-grayish- are generally thinner. Caves are present in some, and in southwestern Puerto Rico, patches in depressions and fractures in the limestone, probably formed as a residual Maastrichtian Passage: U.S. Geological Survey Professional Paper 317-C, p. 141-178.
Aymamoén Limestone and the Camuy Formation. Mogotes are isolated karst towers . . ; . . - . . . .
. . . orange calcarenite containing abundant molds of mollusks, solitary corals, surface solutional features such as karren are well developed on many of these units deposit left from the dissolution of the Isla de Mona Dolomite and the Lirio
or hills that range from 1 meter (m) to over 50 m in height. Blanket sands were echinoids, and Foraminifera. The Ponce Limestone was deposited as a fringing Limestone. Except for this lateritic soil, Isla de Mona consists entirely of limestone Lidiak, E.G., and Larue, D.K., eds., 1998, Tectonics and geochemistry of the north-
named and described in 1962 by Briggs (1966, p. 62), and the reader is referred to fof f .’1 I but i I h it has b d dolomite. The Lirio Limest ’ lies the Isla de M Dolomite. Thi ’ C, ibb G’ I N lS’ . ’fA ica. Special P 399 215
his paper for details. Briggs described the sands as being composed of quartz sand reel of tairly pure limestone, but in some places near the present coast it has been and dolomite. e Lirio Limestone overlies the Isla de Mona Dolomite. is Campanian eastern Caribbean: Geological Society ot America, Special Paper s p.
| d a 1 4 clav. He stated. “the dominant Hituent 1 ’ slightly dolomitized BLUE HOLE OR HOYO PRIETO carbonate platform is bounded by steep cliffs on the south and by vertical sea cliffs
cabyey sa;n ,sacT y; ay, adn C?‘ tesffi ed, the ?rriman cor?s ! uzn s;c;?}?igu ar, on the north. The cliffs on the south side of the island are fringed by a narrow Monroe, W.H., 1976, The karst landforms of Puerto Rico: U.S. Geological Survey
subanguiar, and subround, me 1}1m o line grams of clear qua. Z, and reddis rowp Chalk and marl (Miocene and Oligocene)— The Blue Hole or Hoyo Prieto is a blind valley 100 m deep in west-central Puerto coastal plain. This coastal plain is underlain by reef limestone and represents a Professional Paper 899, 69 p., scale 1:140,000.
to moderate-brown, dark-yellowish-orange, light-gray, and white, commonly ferrugi- « » ,
L ’ ’ ’ ’ Rico where the Camuy River flows northward from volcanic rocks onto the Lares recently “raised” reef platform that doesn’t exceed 12 ft (3.7 m) in altitude. Isla de Santonian
nous kaolinitic clay. Quartz and clay together make up almost all of the blanket sands - . . . ; . . N . . . .
i b out but thei lai " o Bri (1966) Northern Puerto Rico Limestone (map unit TI). The river flows through a large cave system and eventually Mona is renowned for its great number of caves, and many people believe they can = Mylroie, J.E., and Carew, J.L., 1990, The flank margin model for dissolution cave
at Most outerops, Bt thelr reative proportions vary greatly. Tiggs | emerges as a surface stream about 6 km (3.7 miles (mi)) to the north be traveled underground for great distances inland. Briggs and Seiders discovered, ) development in cabonate platforms: Earth Surface Processes and Landforms, v. 15,
interpreted these deposits to be residuum of detrital volcaniclastic sediments Cibao Formation (Miocene and Oligocene)— however, in the course of mapping the geology, that from the cliffs surrounding the m no. 5, p. 413-424
transported to coastal areas as alluvium and subsequently redistributed by longshore o~ . | o . 9 Coniacian R '
s duri H f . Upper member—Chalk and soft limestone island one can travel not more than 240 m inland. Extensive cave development, g
currents during a time of fransgression Guajataca Member (in northwestern Puerto Rico only)—Fossiliferous calcareous primarily flank margin caves, is limited to a zone on the island edges (Mylroie and " Ogg, J.G., Agterberg, F.P., and Gradstein, FM., 2004, The Cretaceous Period, in
i ini i C 1990). C in the Isla de M Dolomit f d tend to b in, FM. .G. i .G. . ic ti :
Alluvial deposits (not shown on map)—Very thick alluvium fills valleys in both north- f:lay and limestone cor}tammg lenses of sand an'd gravel as much as 15 m thick DESCRIPTION OF MAP UNITS ON ISLA DE MONA AND arew, ). Caves in the Isla de Mona Dolomite are ew and tend to be very O Gradstgm, FM , Ogg, J.G., and Smith, A.G., eds., A geologic time scale 2004
. . Miranda Sand Member (in northeastern Puerto Rico only)—Sand and gravel; sand ISLA MONITO small. These caves tend to form at the contact between the Lirio Limestone and the T . Cambridge University Press, p. 344-383.
ern and southern Puerto Rico; some of these valleys may contain more than 100 m and sandy clay Modified f iy 4 Seiders, 1972) sla de Mona Dolomite uronian
. ' . odified from Briggs and Seiders, :
. . . . . io Indio Limestone Member (in northeastern Puerto Rico only)—Compact, chalky ussell, R.J., , Caribbean [West Indies] beach rock observations: Zeitschrift fuer
of alluvium. In some places the valley fills may have buried the karst topography and Rio Indio Limestone Member (i rtheastern Puerto Ri ly)—C t chalk Russell, R.J.. 1959, Caribbean [West Indies] beach rock ob " Zeitschrift f
filled large caves, but the deposits are so thick that this cannot be verified yellowish-orange weakly bedded limestone o Beach d (Hol e ik f J 4 cal q Geomorphologie, v. 11, p. 227-236
3 eac! eposits (Holocene)—Grayish-pink, fine- to medium-grained calcite an IRl - :
. . . Typical chalk or marl (in northeastern and northwestern Puerto Rico only)—Sandy aragoni . ; i e ; Cenomanian
- gonite sand; contains no quartz or heavy-mineral grains; locally includes rubble
C22?;'1n(sieali)?lsr:jsar(l?zgesl?(f)ralgm(;?lt:lil}:i)s Sgsgﬁsoieﬁeenkizzc?n s;r;i;npiieeg?nﬁcz and silty clayey chalk from raised reef deposits and beachrock. Thickness ranges from 0 to at least 3 m EXPLANATION OF MAP SYMBOLS Russell, R.J., 1962, Origin of beach rock: Zeitschrift fuer Geomorphologie, v. 6, no.
coarse calcarenite beachrock, particularly in the intertidal zone. In places, a combi- Southern Puerto Ri 1,p. 1-16.
nation of solution and marine erosion has left low arches and pedestals in exposed outhern Fuerto hico Qbo Boulder deposits (Holocene)—Deposits of boulders of Isla de Mona Dolomite and m Area in which closed depressions deeper than 5 m are common Albian Schweit CE. Iturralde-Vinent. M.. Hetler. J L d Velez-Juarbe. J 2006
beachrock Lirio Limestone. Includes boulders as large as 50 m in length chweitzer, C.E., lturralde-Vinent, M., Hetler, J.L., and Velez-Juarbe, Jorge, ,
Juana Diaz Formation (Miocene and Oligocene)—Consists of lenticular and Oligocene and Miocene decapods (Thalassinidea and Brachyura) from the Carib-
Q Crossbedded calcarenite (eolianite) (Holocene)—Karstification has occurred at igterlt'ongltnng beds of sa}rlldli{gravel, cltag;, mudts}tlgrl:e, chalk, and fhmestoln © 8Mtost1(2‘ Qr Raised reef platform (Holocene)—Fragmental grayish-orange-pink limestone & °d Areas in which closed depressions deeper than 30 m are common Modified from Ogg and others (2004), Jolly and others (1998), Schweitzer and others (2006), and bean: Annals of Carnegie Museum, v. 75, no. 2, p. 111-136.
many places in the calcarenite formed by induration of sand dunes that accumulated k'le "Ties 0(26 )15 Vetl"y Crtﬁ Y, teXfCI?;D or % . ic lorg?[ncf iﬁe JCOYHP SX . 0 composed chiefly of fossils and fossil fragments; commonly case hardened, locally Edinger and Risk (1994). Abbreviations used: Fm., Formation; Ls., Limestone; Mbr., Member.
: ; : ; llometers (km) wesl-norihwest ot Fonce. 1he only part oI the Juana Uiaz Forma- somewhat chalky. Thickness ranges from O to at least 3 m; locally may be as thick
durmg Qua.aternaryf 'tlme near the Atlantic coa§t of Pgerto Rico.  Kaye (1959%) tion that shows any karst development is the reef complex south and west of as 10 m A Blue Hole or Hoyo Prieto . . . . .
described ridges of indurated sand dunes at various altitudes above and below sea Pefiuelas, which contains several rather large caves Flank margin caves, Playa de Pajaros, Isla de Mona, Puerto Rico. Uplifted carbonate platform of Isla de Mona, Puerto Rico.

level, and also described the solution pans and small karren spikes that have formed
on the crests and sides of these features
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