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INTRODUCTION top of the formation, and is discussed more fully under K5, S Bailded ailiitne ond sandatons i d
The geology of the Coamo quadrangle was mapped the description of the Las Tetas lava member. Ko, medium-bedded to mossive conglomeraie, Strike of vertical beds
as part of a program of preparing large-scale general In the Coamo quadrangle most of the Robles forma- Pebbles, cobbles, and boulders dominantly 90 on top side of beds
purpose geologic maps of Puerto Rico for use in tion is thin-bedded olive-gray siltstone and fine- to of amygdaloidal porphyritic andesite and &0
engineering planning and mineral resources develop- coarse-grained sandstone, Krs; about 40 percent is partly diorite, sandstone, and limestone in >
ment. This program is being carried out by the U. S. pillow lava in two large flows, Krl and Krt, near the sanrdston_e matr'zx,'ulower part of ;onylor;z- Strike and dipof joints
Geological Survey in cooperation with the Puerto Rico base and top of the formation; and about 2 percent is erate facies generally tuffaceous. In south-
Economic Development Administration thick-bedded pebble and cobble conglomerate or brecci T part of wgeadvangle 1hinshedded e
i p : tra L ick-bedded pe e and cobble conglomerate or breccia, siltstone-sandstone subdivided into three . . -
The fieldwork for this preliminary report was mostly near the middle of the formation, Krc. Gener- umits, Kcsg, Kesg , and Kes, , which alter- Strike of vertical joints
st-arted in Augu.st. 1956 and completed in March 1958, a]ly fragments ]arger than coarse sand are Subangu]ar ENGINEERING GEOLOGY nate with three conglomerate units, KCC5 5
Field observations were plotted on 1:15,000-scale to subrounded, well sorted, and of many types of both Kces, and Keey; . A tongue of sandstone, ‘_____i___"‘--.
aeria}:. pgotog’mphs:i and ttl.hen Liompiled on a topo- igneous and sedimentary rocks. Fragments of marine ROCK TYPES FOUNDATION Kcsy.l:cea: ..:m;itheclzstem borcﬁer Of”;e ‘:g‘“d' Anticline
graphic base to produce the geologic map. akialls dndwhsle teate S wiciatossils i toimion AND GEOL- STRENGTH AND WEATHERING AND MISCELLANEOUS bl ol o i 0 St B Showing direction of plunge
Previous knowledge of the geology of the area was he fine- ined hal ) . OGIC MAP DISTRIBUTION DESCRIPTION EXCAVATION FACILITY CUT-SLOPE STA- USE SOILS into two units, Kccz and' Kcex. g
s ; the fine-grained rocks. Shallow-water features such Kcsh, Sabana Hoyos limestone member,
hl’r';‘l;ed m_am].Y to thfe lsltley:’Y E'lT‘i HOdEe .(1920)- . as CrOSSbedding and current rlppie marks are absent SYMBOLS BILITY e adin da‘rk-g'ray impure limestone with ‘_____*_——_.—
i ; \]':ir:terkgll;at; uAyGacl ?)ow eJ g:ls é?slstanze (1;1 but graded bedding is common in the coarser sedimen- Conglomerate, Widely distributed in | Thick-bedded to massive with | Moderately difficult to dif- Good to excellent Good pervious fill and fair base course. Moderately resistant o 3}_Lgu fragments, medium to massive bed- .
the fieldwork by P. A. Gelabert, J. H. Glover, A. O. tary rocks. Probably most of the formation accumu- Kcey, Kees, Kees, northern, northeast- local thin-bedded to medium- ficult to excavate, gen- foundation strength to weathering. Soil 2'30 ding. ' _ . S.Y“Ch.“e
Perry, and David Phail. Thanks are also extended to lated below wave base. Keex, Keez, Keoe, ern, central, east- bedded sandstone lenses. erally requiring explo- for heavy structures. usually thin, con- Kcp, Pio Juan limestone member, medium Showing direction of plunge
Sr. Aurelio Tié of Santurce and to Sr. Esteban Vidal . - Kre, and most of central, and south- Faults and (or) joints may be sives and power equip- Slope stability good taining residual peb- dark-gray impure limestone with shaly
; s o et 3 In the Cayey quadrangle (Berryhill and Glover, p quip 3
Mallin of Ponce for their aid in guiding the writer to g ; : Kee. central parts of inconspicuous in massive ment to excellent, except bles, cobbles, and interbeds. oy
some of the old mineral prospects in the area. 1:61) thi thin=hedded siltstone anld sandstone facies quadrangle. units. . where closely broken boulders. Kci, Jobo Dulce limestone member, impure Quarry
that makes up most of the Robles formation was b s sandy to conglomeratic, medium-gray to
G ;i y faults or joints. p L :
GEOGRAPHY divided into an upper and lower member separated by - - - : - = 5 - greenish-gray, medium- to thick-bedded \
. ; Tuff breccia, tuff- | Chiefly in western half | Massive. Faults and joints may Commonly can be excavated | Good foundation Good fill. Generally makes poor base | Tends to become fri- limestone. All limestones generally similar h
The Coamo quadrang}e comprises an area of about the Las Tetas lava member. The lower member inter- % e . . . g Y sim s
; : : . aceous conglom- of quadrangle, but be abundant but are incon- to about 5 meters depth strength. Good to course and poor concrete aggregate able with slight to differentiated primarily by stratigraphic Veins
184 square kilometers in south-central Puerto Rico. tongues with the Lapa lava member. Subsequent map- erate, and tuff, locally present in the spicuous in massive rocks. with power equipment; excellent cut-slope because of friability. moderate weather- position. b, barite, west of C :h lar h i
Coamo, the principal town, is 83 kilometers by road ping, however, indicates that three or more members h f . ’ s . Soil b - ) » barite, wes of Coamo; h, specular hematite,
: 2 5 Kcot, Kcod, southeast-central, explosives probably nec stability except ing. Soils may be Kch, Hacienda Larga tuff member, chiefly ) i noriksniern pariol pradrongleon Cereo
southeast of San J_uan and 34 kilometers east of Poncfe. of the sandstone and siltstone facies could have been Kch, and part Kch, eastern, Kopr, essary for deeper excava- where the rock is stony. very pale-orange sodic plagioclase crystals | Vierdtns o aalte o oy
Paved roads provide generally good access except in recognized as easily as two by using the lavas to divide of Kpr. and northern, Kch, tions. Hard residual shattered. in an olive-gray chloritic aphanitic matrix. |
the central and east-central parts, which are served the sequence. But this would have lead to a multi- parts of quadrangle. blocks, 1-3 meters in Kecg, La Guaba lava member, olive-gray . . Xp . )
only by dirt roads. plicity of member names, whereas a better understand- diameter may be encoun- amygdaloidal andesite (?) | Oil-bearing concretion locality
Most of the quladrangle is on thle rugged southex'-n ing of the formation is presented by naming only tered locally in weathered
slope of the C'ordlllerla ‘Central, w.hlch forms the main larger bodies of different rock types within the domi- zone.
east-west drainage divide of the island. The crest of nant siltstone and sandstone facies of the formation. Sandstone and | Generally present | Thin-bedded to medium-bedded. | Moderately difficult to | Good toexcellent foun- | Fair road metal and fill. Blocks com- | Weathers with moder- | When slightly to moderately
the Cordillera passes thmug.h the northeastern part Accordingly, in the present report only two members siltstone, Krs, throughout quad- Commonly conspicuously excavate, probably re- dation strength. monly are too angular and slabby for ate ease. Soils com- weathered, splits easily along
of the quadrangle where it marks the southern ofthe Robles formation are tecosmised: the Lava.lavi Kcs, Kesa, Kesa, rangle except north- jointed and (or) faulted. quiring explosives; exca- Cut-slope stability good concrete aggregate. Some silice- monly thin and con- bedding to provide facing MW Com iadiangie
; : g pa la : 5 : .
boundary of the Saint John peqeplam (Meyerhoff, svenier-ln Phellower partst the formebion, mnd the Kcsg, Kesy, Keos, west of Coamo and vation easiest if face of generally excellent, ous beds may react deleteriously with tain sandstone frag- stone and flagging. Weather- |
1927, p. 214). Southward, the Cordillera slopes abruptly . ' Tpe, and locally in the northeast- the cut parallels bedding but may be poor if high alkali cement. Good decorative ments. ing also produces attractive
to the piedmont alluvial plain bordering the Caribbean Las Tetas lava member in the upper part. ; in Kcc. central part. ‘ slope parallels prom- facing stone when slightly weathered. light-tan to reddish-brown
Sea—the seashore is only 16 kilometers from the Lupa.lavu member (Krl.—The Lapa lava member is inent bedding planes, mottling or banding.
crest of the Cordillera. Northward, the slope is much “amEdBm th;_l‘"lep";t(;’i“ the f:yeyfquadrangie b ;.‘he faults, or joints. : w
e vos : east (Be 1 4 - z S - Ea B - - - . == = Y,
gentler, for the divide is about 40 kilometers from the ( S, S over; 361y Ton exnusures Lont Limestone, Kcj, | Widely distributed in | Usually thick-bedded to mas- | Difficult to work, generally | Foundation strength | Good to excellent for concrete aggregate, | Moderate resistance to | Generally accessible except i “E e, t NE Coamo quadrangle
Atlantic Ocean. The highest point in the quadrangle are mostl:v L the. Coamo quadranglle-. The base of t'he Kcp, Kesh, Keoa, southwestern and sive; but locally thin-bedded. requiring explosives. excellent, except road metal, base course, and fill. weathering; pinna- north and northwest of Coamo &abana" Ihn |
is 785 meters above sea level on the Cordillera type section begins on the U.S. Mll}tary Res_«servatlon Tc. south-central parts where cavernous; cled surface of fresh and in northeastern partof | | 7 \FTF=== &
Central in southeastern barrio Pasto, and the lowest in the Cayey quadrangle at a point 1.2 kilometers of quadrangle; local- cut-slope stability rock may have 1to 3 the quadrangle. In early 1959 el &
point is less than 21 meters above sea level on the Rio N.40° W. of the road intersection at Rabo del Buey; ly present northeast good to excellent. meters of relief a concrete aggregate and road %0 N
Cayures at the southern border. from here it extends southwestward up the ridge into and south of Coamo, beneath clayey soil metal quarry (in Tc) was lo- 2
The climate is subhumid, with about 45 inches of the southeastern part of the Coamo quadrangle to a caps several moun- cover. cated j}lSt S‘OU.th of Rio
rainfall per year, except in the higher mountains point about 1.8 kilometers N.25° W. of the bend in tains in northeast- Jueyes village in the southern
along the northern margin of the quadrangle where it Route 1 at Sabana Llana. ern part of quad- part of the quadrangle. )
is more humid. More than 80 percent of the rain falls In the type section the Lapa lava member is about rangle. - S : /
in the 7 months from May through November. This 370 meters thick. The lower 340 meters of the lava is Lava rock (trap), | Widely distributed in | Everywhere except in Kpr gen- Moderately difficult to dif- | Foundation strength | Good tr;)_excellent road metal, base course, | Moderately resistant Near the Los 'Panes intrusion )
marked seasonal concentration of rainfall combined pillowed and characterized by tabular zoned pheno- Krl, Krt, Kcg, central and eastern erally characterized by pillow- ficult to excavate, gen- good to excellent. and fill. Generally good to excellent for to weathering. Thin commonly hlgh]y' fraetur'ed
with the high relief causes rapid runoff and a high rate crysts of cloudy sodic plagioclase in a medium-dark- and part of Kpr. parts of quadrangle, like bodies of porphyritic lava erally requiring explo- Cut-slope stability concrete aggregate, althoug.'h‘local]y stony soils. and charged with pyrite
of erosion. d fi fiad i, Thess ok and in the south- rock 1 to 3 meters in diameter, sives and power equip- good except in mod- zeolite (in cavity or fracture fillings) or (FeS,).
Because of the generally high relief, winter drought graylanl me_g(-ira“:; matrix. eibe phenocrysts are eastern corner. separated by a fine-grained ment. erately weathered excessive silica (in fine-grained inter-
and thin and stony soil, agriculture consists of raising TRRRE € us‘tere a:n crmplexly: Duinnad; they a.verage siliceous “skin”, which is a pillowed lava. pi!low ‘materiaI? may react deleteriously
cattle rather than crops. The population density is half a centimeter in length and a few are a centimeter. surface of weakness. Locally with high alkali cement.
only about 290 people per square mile, about half the Much smaller phenocrysts of pyroxene are also present. closely jointed and faulted.
average for the whole island. The town of Coamo The i i of.the lava at th.e WYESERELION Intrusive igneous Principally in central, | Massive. Planes of weakness Difficult to work, usually Foundation strength | Good fill and base course. Generally moderately | Quartz keratophyreTqk,in dikes
had a population of 11,592 in 1950. !aCks pillow, stnfctu_re - 8 banded.gramsh redta gray- rocks,Thd, Tdi, northeastern, and mostly confined to joints and requiring explosives and and cut-slope stabil- resistant to weather- south of Coamo, is very tough
ish ‘brown. It is fine gra‘med. w1.th §cattered large Tak. southeastern parts faults. power equipment. ity good to excellent. ing, but quartz ker- and resistant to weathering
STRATIFIED ROCKS vesicles as much as 3 centimeters in diameter. Here of quadrangle; local- atophyre,Tak, is ex- because of its fine-grained
AGE AND GENERAL RELATIONS the large feldspar phenocrysts that characterize the ly present elsewhere. tremely resistant. interlocking erystal structure
About 4,000 meters of stratified rocks crop out in lower part of the flow member are absent, though Generally thin sandy and high quartz content.
the Coamo'quadrangle. Of these, about 50 percent are small pyroxene phenocrysts are common. This part of moilk;
tuffaceous marine epiclastic rocks and limestone, 40 the type section is somewhat atypical, for elsewhere Alluvium on | Extensive deposits | Unconsolidated sand and gravel | Easily excavated with hand | Foundation strength | Gravelly parts are excellent fill, fair base | Unconsolidated, mostly | Areas are subject to flash
percent are marine and terrestrial (?) pyroclastic rocks, the upper part of the member is pillowed but not color stream flood- along the Rio Cuyén, with many lenses of cobble- tools. _fair. cut-slope stab.il- course when washed, and fair to good thin, sa'andy. and floods, except highest ter-
and 10 percent are subaqueous lava flows. The whole banded and has larger and more abundant pyroxene plains and tgr- Rio Coamo, Rio or boulder-rich gravel, and ity generally fair, concrete aggregate whgn washed and stony solls_on ab‘an- 1'aces'along the Rio Coamo
sequence has been divided into four named formations phenoerysts. raced : alluvial Jué_!yes, and Rio very little fine sand, silt, and locally good on well- screened. Locally undesirable for_ con- doned ailuvmr‘n;. silty and Rio Jueyes.
and two unnamed units. Beginning with the oldest The Lapa lava member is probably an albitized deposits, Qa, Mojado; locally pres- clay. drained higher ter- crete aggregate because of: slabbiness, and marshy soils on
thiey are: the pre-Eobles focks, the Kobléa, Cariblancs; basalt. This tentative conclusion is based primarily on Qat. ent in valleys of races. smooi(:ih a_n;l1 ?.ollsh;.d ;urfaces, sutr:face? low flood plains.
and Coamo formations, the Cuevas limestone, and the the low silica content of four samples (52.8 percent, :::rz:r;s smaller EE:'::, :é;bl;?e;n;g(oi?n;eezt;:r:;:;ﬁy B
post-Cuevas rocks. New formation names introduced 48.7 percent, 48.4 percent, 50.3 percent), and the sodic ' weaky;)ebbles alnd cobbles.
in this report are the Cariblanco formation, Coamo composition of the cloudy plagioclase phenocrysts. - : 5 i - - - . - : % : . : L
formation, and the Cuevas limestone. In the Barranquitas, Comerio, and Cayey quadrangles Alluvium on fans, Chiefly in the southern Unconsohdatgd clay_. silt, sand, Easily excavated with hand Foundation strength | Good fill and earth dam material. Uncgnsolldated. soils Alluvial fans are subject to
1l th he C li h th iati f ich ph b feld Qf and piedmont half of the quad- and gravel in varying propor- tools: some large boulders poor to good depend- thin and stony on flash floods; the one on Cerro _
All the strata except the Cuevas limestone and the ¢ a_sslc:cn; I0MOL A pyroxene-rich puase:avove a 1el0s- alluvial plains, rangle, also on north- tions; piedmont alluvium and principally on alluvial ing upon texture and alluvial fans, else- Jobo Dulce is potential source
DOBt-C“eYaS rocks are of Late Cretaceous age. In the par-rich phase is typical of the‘ Lapa lava member. In Qap, and col- eastern part (alluv- colluvium. Generally has more fans may require explo- drainage conditions; where generally deep of limestone in an area where L
Barranquitas quadrangle to the north M. H. Pease and these quadrangles I.erlls:es oi: siltstone and sandstone luvium on lower ial fans), on east clay, silt, and fine sand, and sives. cut-slope stability and loamy. limestone bedrock is rather
R. P. Briggs (Briggs and Gelabert, in preparation) occur at random positions in the lava, and a rather hill slopes, Qc. flank of Cerro is somewhat better sorted poor to good. Land- inaccessible. -
found the ammonite Parapuzosia sp. in pre-Robles persistent unit of sandstone separates the pyroxene- Verdun, and on than alluvium on fans, which slides and earth and
rocks about 110 meters below the top of the unit. The rich phase from the rest of the flow. These rather southeast flank of is mostly poorly sorted boulder rock flows are com- S Pt [ 500
fossil was identified by N.F.Sohl of the Geological Sur- widespread general relations also hold in the Coamo Cerro Jobo Dulce. gravel (clay to boulders); rich mon in fan deposits. 18°00" == -4 . 18°00° L
vey who considers it tobe of the early Late Cretaceous quadrangle and they have been used to identify the in limestone boulders on Cerro 66022'3 0" 20 (SALINAS) 17°30” ° ’
Coniacianstage. Mr.Sohlalsoidentified a specimen of member in the southwestern part and near the center Jobo Dulce. B by T hic Divisi G 66 15 i
the rudistid Barrettia gigas which was taken from the of the quadrangle where outcrops of the lava are not U.assel g‘:;o;ca?pgs::;y |c1€|;)5|\§smn y SCALE 1:20 000 Geology by Lynn Glover Ill, 1956-58 L
lower part of the Coamo formation along Highway 14 continuous with the exposures at the type area. ’ z 1 1% 0 1 2 KILOMETERS See geologic map for explanation
at a point 1.5 kilometers by road east of the bridge at The petrographic similarity of the two phases of the % E = S e e N == : — SCALES ARE APPROXIMATE 5
the east edge of the town of Coamo. He concluded, flow and their similar stratigraphic and geographic F'z z 0 5 ! 2 KILOMETERS
“...consensus is that Barrettia-bearing beds are positions suggest that they were extruded from the EE 1 " 0 1 MILES +1000
Maestrichtian in age” (written communication). The same magma chamber. Probably differential settling A PROXINATE MERN 1 ' = ‘ ’ FIGURE | DIAGRAMMATIC SECTIONS SHOWING RELATIONSHIPS OF UNITS
Robles and Cariblanco formations are therefore also of of phenocrysts within the chamber caused an early BeCCiNATION: (61 CONTOUR INTERVAL 10 METERS IN THE CARIBLANCO FORMATION, COAMO QUADRANGLE. PUERTO RICO
Late Cretaceous age by virtue of their positions segregation of the lighter feldspar erystals from the DATUM 1S MEAN SEA LEVEL
between the pre-Robles rocks and Coamo formation. heavier pyroxene crystals so that the pyroxenes were
The age of the Cuevas limestone and the post-Cuevas the last to be extruded. Quick chilling and pillowing
rocks is unknown, but in view of the Late Cretaceous that accompanied extrusion of the flow under water
age (Maestrichtian) of the underlying Coamo forma- prevented a reversal of the settling process. o . ) ) . ) s b 3
tion, the Cuevas limestone and post-Cuevas rocks are The Lapa lava member occurs near the base of the Lapa fault. Hence t}}e appearance Olf the Las Tetas diorite(?), and rare pebbles of fossiliferous limestone. and “5“3-1:3’1(1;"”0“’9:- Pyroxene phenocr%r;ts are solm. ;he Canhlancoiform&tlon. Tthefmcembeillsb eIJ;e lnamet determined mt.hm. the quadrangle because a large part northwest and southeast of Sabana Hoyos, and a large pebbles of porphyritic andesite in a tuffaceous sand- The limestone, about 100(?) meters in maximum thick- Colluvium (Qc).—The colluvium is mainly creep mostly of angular boulders and smaller fragments of The quartz keratophyre cuts the Los Panes intrusion, Piedras Chiquitas, and north of Cerro Presidio along The Orocovis and Lapa faults have relatively large near the margins of the Los Panes intrusion as well as
possibly early Tertiary. This tentative conclusion is R9bles for.'mation and is normally overlain and under- ]a\‘a.member only 2 k’k’meter? downdip fr?m the type _I" the northern h?lf 0{) tthquadr?ngle t:e c.opglon‘ljergte mon; blui.; e Bpa”i FRRRRYRTRuoRang, Lhe My gonies tﬁ: 0:2?:21::;:5 ofetkf:esua(:iranerlreo I: c(:a susgseril of ‘_"he sequence is cut °“Dt by the Rio Jueyes fault, area on the hill south of Sabana Hoyos and north of stone matrix. The pebbles weather out in relief on the ness, is exposed along the crest and flanks of this mantle and slope wash, ranging in texture from clay altered conglomerate, sandstone, siltstone, chert, and the Coamo formation, and the faults; hence it is prob- the southern margin of the Los Panes intrusion. Some displacements and are not parallel to the N.60° W. near the quartz diorite intrusion near the headwaters
s.trengthened by the apparent absence in the Cuevas lain by thm-bgdded s:lf.stone fmd s:'am_:istone. The only section O'f the Lap'a membelr is accompanied by a _100 18 ‘30_37'3‘_3 and a e‘;’s ‘;“ .911'15 ol porp hl’”t“' an es}te art;ica _c‘t; oquuar i - fier- ik l—The Flabenila hge eb e e ’ ql't dgH‘. ¥ DM bore which trends about N.70° W. through th'e southern the community of Rio Jueyes. Southeast of Rio Jueyes outerop much like the conglomerate in the Cariblanco range and Cerro Raspaldo which are in a graben to boulders. It is especially prominent on lower hill tuff. ably the youngest rock in the quadrangle, possibly of epidote, calcite, and pyrite or hematite generally trend. The Orocovis fault trends about N. 10° E. in the of the Rio Cuyén. Such bodies could have been formed
limestone and post-Cuevas rocks of rudistid fragments kgo“’“ exception to thfs relationship in 'the Coamo and percent increase in the thickness of the formation. a;ta}:n 'amet‘;fs 0. .eet. bo";r"'f’fst; € a"l';‘i‘:l'ag‘.? size L ﬂcw"f: “"!:)"- ‘.‘fhm"m € dcf - e” E: . L S t?‘ffﬁ? t et ype 0:: :}fyt;n bri:ig ewoavyer t]:: ;50 :::art of the qt.!adr_an.gle. Also, th.e overlying Cuevas the uppe_r part of the Coamo formation has been down- formation. between the Rio Jueyes and Esmeralda faults. slopes in the southern part of the quadrangle. The This diorite intrudes the Cariblanco formation, is Tertiary age. accompany the quartz. northeastern part of the Coamo quadrangle, and by contact metamorphism of the basal Rio Matén
that are so common in the underlying Cretaceous for- adjoining quadra-nglets is at the ty;?e section of the La?)a. This abrupt change in thickness of the sequence and of t l:é coarsc:l r:l.ctlon IS] probably in b e co h e T'd.ﬂge- arga tuH ﬂ}eﬂcll e; 18 here TIT}?G = OS!‘ ;ﬁi en ;-‘(D 2‘ 011. 0 Kllome E(T;S. nor ¢ te g 8] h i llmestone which is in contact with tuffa.ce.ou.s con- faulted into contact w.]th the Cariblanco formation so Sandstone and stltstone (Kcos).—The sandstone and The Cuevas limestone consists of fragments of cal- colluvial deposits grade into alluvial fan deposits where contemporary with or younger than part of the fault- Veins: barite, hematite, caleite, and quartz (q).—Veins STRUCTURAL GEOLOGY extends into the Barranquitas quadrangle (Briggs and limestone member of the Robles formation (Berryhill
mations. Kaye's report (1956) of Eocene fossils from mt;;nber where it directly overlies pre-Robles lapilli in distribution of the Las Tetas member suggests an in t e sout t. e cogglonjerat:;hls iner, t ed Loar?e sures at‘ f}:len athargz; on et .f ;h ili ar()ir eselr- suyon 1t 1s exposed In a roadeut. It is also present as glomerate of the Coamo ;"es*- of Rio Jueyes is in con- that the basal San Diego lapilli tuff member is not siltstone unit is not given a formal name because the careous algae, averaging about 5 millimeters in diam- a concentration of drainage occurs, hence some small ing, and seems to have caused deformation in the are rather common and many of them that are unusually Gelabert, in preparation), where it trends northwest and Glover, 1961) which may be present at depth along
the “Puerto Rican older complex™ on the north coast t,uL. Pitig I ber (K The Las T | unconformity at the top of the Robles formation. ra](;tlon a:;erag:]nf e b N r;a::ll(hn:lot;;ateb}: ;?1?30?11":nbeer Sa(Ilslo cerz:)s ::;:E-lsgtosomiil;at;::g a . Ientlcul(a)r }?Ody on the hill ? k};llometerbwest of High -:;f:trlth slightly OId:rI({i) Elltstorfe and sandstone of exposed at the surface. The member ranges in thick- stratigraphic relations of the upper part are obscured eter, in a matrix ranging from nearly pure crystalline alluvial fans are included in this unit. Coamo formation. Hence the diorite is at least Late thick or contain minerals of possible economic value Tha Coamo'quadralfgl‘e s on the soushennlaniof and has a vertical displacement of more than 2,500 the margin of the intrusions.
shows that the Tertiary is represented in the folded 49 =ehas g memner ( ”)-'— e Liag ‘etas ava B iisinnes i well-sorted sandstone, is more a 1.m a a ‘ pe - me p Jus e Lyp way 14. Other exposures of this member occur in a is formation east o o Jueyes; this suggests that ness from 125 meters north of San Diego to about 225 by faulting. Southeast of Coamo the lower part of the calcite to impure detrital limestone. It is light gray Alluvial fan and piedmont alluvial plain deposits Cret d ibl lv Terti : were especially studied in the field. the Puerto Rican anticlinorium; hence, its principal meters. It appears to die out southward in the north- Barite.—Barite occurrences of doubtful economic
; member is named for outcrops in the vicinity of Las bles, cobbles, and boulders, and is tuffaceous in the locality, northward near the crest of Cerro Cariblanco, moderately faulted area about 2.5 kilometers north of the upper part of Coamo may have been eroded before m : : o : . retaceous and possibly early lertiary in age. . . . structural feature is the dominant southwesterly di : .
and faulted voleanic sequence ¥ eters south of Coamo. f; thick d b 1 y dip
q . : : 3 The Cari - : . ; i - oo acies thickens and becomes less tuffaceous southward, or very pale pinkish gray, thick-bedded to massive, and (Qf, Qap, and Qaps).—In the southern part of the quad- Porphyritic diorite (d).— Porphyritic diorite is h Barite has been mined from a vein west of Coamo eastern quarter of the Coamo quadrangle. The Lapa value west of Coamo have been described under veins.
Tetas, prominent topographic features in the north- e Cariblanco formation is here named for Cerro lower part. The coarse constituents are mostly sub- in the west-central part of the quadrangle in a belt C li ne member is more deposition of the Cuevas limestone. Hence it is pos- The San Di i = ; . " g . 5 : ; ; o g orphyritic aiore ).—Porphyritic diorite is here _ ; he strata. - — : ; : . :
p y ; . oamo. The Jobo Dulce limesto p ego member consists of angular to sub encompassing the Santa Ana limestone with which it contains some greenish-gray sandstone beds rangle a piedmont alluvial plain consisting of cobbly : : . near the western border of the quadrangle. This vein of the strata. Superimposed on this regional dip are fault in the southeastern part of the quadrangle trends Manganese.— A few boulders of ferruginous man-
CRETACEQUS SYSTEM western part of the Cayey quadrangle (Berryhill and Cariblanco, a large hill southeast of the center of the rounded to well rounded and usually grade upward to roughly paralleling the western and northern margin than 50 meters thick at the type locality but it thins sible that a greater exposed thickness of the Coamo rounded fragments, from a few to occasionally more is associated, to the vicinity of Sabana Hoyos. The Betiiiie the Ciievai Hiieit lies tuft gkid. sl and-dlav has been formed b the coalicin used in a very general way to include the many vari- £f breccia of the C ;1 e nd hl several broad folds, some doming associated with shal- northeast and has a stratigraphic dis Iaciment of ide - th th dof C
Pre-Robles rocks (Kpr) Glover, 1961)."In the Coamo quadrangle the lava crops quadrangle. The rocks at the crest of Cerro Cariblanco finer sizes. The pebbles, cobbles, and boulders are of the hornblende diorite intrusionThd, in two places westward and beyond Highway 14 it is discontinuous. formation exists farther west in the Rio Descalabrado than 300 millimeters wide, but the average grain size saTidatone anld siltstone unit overlies the San bie o conglonsarate of the C f e ayer )esc " a;ec;us £ b' d' tl yl . Tavial v - i eties of igneous rock of probable intermediate compo- cuts tulf breceia of the Loamo formation and roughly low intrusions, and local reversals or changes of several hundred n;eters grap ? ga;::i; Tn e':T;vere seen OEE y so: ern end o7 e
The rocks of pre-Robles age are not formally named out in the southwestern corner of the quadrangle, on are stratigraphically near the middle of the formation more resistant to weathering than the matrix and along Highway 14 just south of the Cordillera Central, The Jobo Dulce member consists of medium-gray to quadrangle. The maximum known exposed thickness is in the range of lapilli, 4-32 millimeters. The frag- a1s . 8' ng of the Coamo ormation on Cerro de las of broad, gently sloping alluvial fans at the foot o sition that occur as dikes and as small irregular intru- parallels a nearby dike of quartz keratophyre. About attitude resulting from widespread and intense . ) Jo ulce. They seem to be weathering out of cavities
: . o . : - : : lightl hérad . . : ; ' . i ; lapilli tuff member just northwest of the community Cuevas and thin-bedded siltstone and sandstone of the the mountains. Locally along the Rio Cayures these . . . 1942 a prospect pit was opened and a ton or more of Most of the faults seem to be high angle reverse or in the Jobo Dulce limestone member of the Cariblance
here because they crop out in only two small areas the U. S. Military Reservation in the southeastern part and, owing to the synclinal structure, the lower half of stand out in relief on the outerop. Slightly weathere and near the base of the Cariblanco formation in the greenish-gray, medium- to thick-bedded, and generally of the formation in the Coamo quadrangle is about ments are composed of phenocrysts of pyroxene and of Rio Jueyes, and it may be present at Las Flores PR SN | ot s ASHOHIEN ¥NoR derits Aale shntaminetien: Wi sions throughout the quadrangle. These intrusions are - 4 N d faulting. normal faults with predominantly dip-slip displace- ¢ G Furth Py ded to d ;
near the center of the eastern border of the quadrangle. of the quadrangle, at the eastern and western margins the formation crops out both northwest and southeast outcrops are usually olive gray to dark greems.h gray. vicinity of the Quebrada Monteria. The member ranges sandy or conglomeratic bioclastic limestone, with 1,500 meters, in the area west of Cerro Santa Ana. fewer plagioclase in a matrix of very fine-grained or just east of Hi:ghway 153. Other outerops of sandstone ostulated at its b B T’h angular uncm: orlmt._v achZ)rdin to Roberts (1942). Bould Hawi ! dpr’ especially prominent in the southwestern corner of the arite was removed. No records were kept “"‘? the One of the broad superimposed folds is a westward- ment, although many horizontal or nearly horizontal 0}1;1’1':;: 1oni1. boposegyd prospe.rct.:ing s needed to determine
Extensive exposures of these rocks east and northeast of the hornblende diorite intrusion,Thd, near the center of the summit. The upper half of the formation is The sultstone-s‘andst,one facles' resembles the sﬂtst.one in thickness from about 60 meters at the type locality to partings of shaly mudstone and siltstone. Tuff breccia, lapilli tuff, and tuffaceous conglomerate cryptocrystalline chloritized material with much finely i m—— Strati.gra. ] hipher e e \l:rere ¢ observed ,asa.] Ce actua Zontal]: ;e ations pecord! lgl‘ 0 ti) o ﬂ; u t;ry : :1 umfu(r; e quadrangle, in the U. S. Military Reservation where vein is now covered by slumped earth.. Several pieces plinglng eymelinerwith.on wils EHat tienas Sastvwasd slicke'nsides i Aoropspiuiiimal w gmz;t;?::alf:i:’;czr::in;iir:pzmtk. PP,
of the Coamo quadrangle will provide a more complete of the quadrangle, just south of Cerro Jobo Dulce exposed along the chain of hills extending southwest- and sandstone in the underlying Robles formation, possibly more than 100 meters near the northern border Pio Juan limestone member (Kcp).—The Pio Juan predominate in the Coamo formation and distinguish it disseminated magnetite(?); the fragments themselves mation, especially just nort}l:east :f Cgrr Raspaldo owin m:.o bbl e ;‘h Ot;mo s Tt e'f DWEVI;I'. Jobo Da la uvnz tl?nsnonth 5 s:ul oot :(olpe : d 81]'r0 Liiene sneibott.iFtegular intravion:end widiscontinign o e barlt.e e e L8 SR By B J A in the northwestern part of the quadrangle but is The Cuevas limestone is as much fault;ed as any of Cuevas li tone i 13 3: X “:3-“‘ 1;‘: Oto .
sequence for' the eventual subdividing and naming of along the road that leads westward from the eastern ward from Cerro Cariblanco to near the village of though it commonly is less well bedded and locally of the quadrangle. limestone member lies between the conglomerate unit, from every other unit in the quadrangle except the are cemented by coarsely crystalline calcite. Greenish R part of the quadrangle :h:re silfst.o ove |g i 11;1.1 th? cc:)ve;ra d e‘lto:matlon(;s cond trma 3{: Cuev Hees ¢ northeast slope of Terro e fas dileer Shutiextandsmartliward fo3 ilometiers, mvthe sl smrier N1 e pLapert fi.wC s ndt obscured in the northeastern part. This syncline may the older rocks, hence most of the faulting followed t!r:t ?:a mtjlzscozzi:li:::;i:;:neiﬁzlil;r:j)l:ne;] Il:e
this thick unit. border of the quadrangle, along the western slope of Rio Jueyes. This formation is extensively exposed Is more:ittacenus, A il white and black chert The Hacienda Larga tuff member is indurated vol- Kces,and the siltstone-sandstone unit, Kesg, near the pre-Robles from which it is widely separated in age hu%: Bscemipints (usinli & RIleR(S( SR sandstone, and mudstone :re dire(i] : lain b :}f‘ 0 :‘_é“n A o $AMAzn pry of the auaricangls Justanithof Cand oy iy [PLAGN L Tawet I et be contliuous with ene inthe northwestern part of its deposition D'I'Obably in early Tertiary time and blocll:ls of the limestone have been quarried frl:)l::
In the Coamo quadrangle about 100 meters of this Cerro Jobo Dulce at the eastern border of the quad- north and northwest of its type locality. Its ou;;crop is in very thin alterna;mg laminae occurs in t?ehlm;;er canic ash, composed of euhedral to subrounded frag- top of the Cariblanco formation. It is here named for and stratigraphic position. Also present are tuff, m{:g‘;nm Ao Timeonbunecmanberiesi),— e Sante Cuevas limestone SrETARIICE 28 PRl EHEAR RS INTRUSIVE IGNEOUS ROCKS Jobo Dulee, and in the northeastern and northwestern mesters (? mchhes) ::htmkb ) b ilks. kil " the Cayey quadrangle (Berryhill and Glover, 1961) but ' ) several places near Juana Diaz in theqadjacent Rio
it i ] = ; : siltstone-sandstone facies, Kcsz, just west of the Rio i : : tufface dst. ; B = C Post-Cuevas rocks (Tpc) oy I ; corners of the quadrangle. These rocks are mostly por- DECU AT Tlematite-bearing:veiniats, With qUarts, i i i
unit 15? t.exposed. The lower 70' meterrt is a dark-gray :‘:rz}gulei}:n(;i al\t’,I thien})rthern border of the quadrangle narrowed by faulting south of Cerro Cariblanco, and Yaiia o thA W'S: WiiEaEs Heservufios and-alsd i tie me;ntﬁ ar‘:d :holzlcrydstals (c;f;iplag}gc‘l,a:f Lalbltfet:.it;i?tl; exposures on Cerro Pio Ju.an. locateg s:;lt‘heast;f the stonec t;lrl; sas?ltzt‘::; an:lzg;i::)one, L;fxlcar:ous sandd Ana limestone member is here named for outcrops on The fresh rock is grayish green to olive gray and Fidnsieiied santtoreana siltsto:e as much as 300 ' Porphyritic h.o?-nblende dwmte.(Ter).‘—A large intru- ohLiE, bt s:me dikegs near the northeastern cifnoer Sl and granbireTn), Givis -oh Bines Vardin s e f:'ultmg'datr;‘d mt]r?mn near the quadrangle border has ‘ ECONOMIC GEQLOGY o Descalabrado quadrangle and have been used as bases
ande.m‘tlc lava-and—flo.w breccia t‘hat is sparse:ly por- ¢ ;1 2 a Mon r(';a. o i " is alluvium covered south of the Rio Mojado. The anidivided faiies, Kes, meurthe Quebrads Mprteris in ra ?rlteé). ornblen 9,;?]1 1ops] E;i. akes Ofd . 2 cem:,er of the quadrangle in the U. S. i itary eser; comuhomuraie ' ne, limestone, an and near Cerro Santa Ana, a peak about 3 kilometers weathers to very pale orange or brownish gray. In metersick ovarbie e Pness iretare it saths sion of porphyritic hornblende dIOI-'lte is (?xposed near of the q{mdrangle and near a stocklike body of quartz worthesgtern cornar-af the gusdeangle. The-velnlets o Zcut]:oad e;:si\:rzr;sd.- i il RIS T Oil.—Small gmounts of free fnl \ivere found in lime- for mpnuments and to a }esa exf.ent as l_)ulldln_g ston.e.
phyritic and amygdaloidal. Overlying the flow is about _ ~nthe Loamo quacranglethe Las Letas lava member formation thins from about 1,000 meters at the type the northwestern part of the quadrangle. Calcareous e L s e varmn; The men_]ber 's;exnosed oxly:in gu azeaa Becuuge.of faultiie €l . 1d east-northeast of Coamo. Here it is about 20 meters general this facies becomes thinner bedded, less tuff- t t of th d le b Coloni the center of the quadrangle. It is herein called the Haiiie thiat ek iusk £ the C d le i are a centimeter or more wide in a shear zone 10-20 fp gl * stone concretions (Glover, 1957) in the shaly upper The limeatone takes & high polish ard Wavatlabig in
30 meters of brownish-gray to dusky-blue-gray lapilli is a dark-greenish-gray pillow lava petrographically locality to about 800 meters in the northeastern part jutindesiipatnging s ipmmligsttn gralined bt oF fied glass, all in a matrix ranging from nearly pure about 4 square kilometers on and southwest of the il ede o t,im mi_ ‘[" s;ac(?es:}l,on canld-ual b‘; d:' thick, overlies the San Diego lapilli tuff member, and aceous, and more calcareous southward from Cerro ;’e_s efn pa; HO ] § q{;"l rar‘llg € ;;ween c;oma Los Panes intrusion, after the stream that flows north- tllmon :_ e 'eCs Jus eas; e ]e (Boamoh"qlra Ic.iaa]g e EEiEtEEs Wils hiaeesly e el obglomERgE o south]eastern border g the qluadl;rngle appears to be part of the Cariblanco formation about 1.5 kilometers several attractive shades of beige, pink, and gray. It
i e very similar to the ] t th ity. W - i iteli ial. i tal ich it i i i = ermined exactly, particularly in the upper part of the : e . . ’ : efiuelas an acienda Buena Vista. The area of out- ; e adjoining Cayey quadrangle (Berryhill an over, complementary to and coeval with the syncline to the i i i ips i i
tuff with a calcareous cement. The lapilli range from ry similar to the lava at the type locality. Whole of the quadrangle. i fanion Wharssn winly Bagmemsaf yiamammesi) calcite to chloritelike material. The plagioclase crystals peak for which it is named, where its thickness prob fermation Several distinotive it tp o its is overlain by a wedge of tuff breccia that thins south- Santa Ana. crop is small and the uppe fact in mot 4 ward across it. 1961) Imost itic in text Hornblende and the Cariblanco formation. Sr. Aurelio Ti6, owner of ﬁ Both fn];d R etk gy 3; N north of the bridge on Highway 14 over the Rio Cuyon. can alfo be used for terrazzo chips in the local tile
fing grained and sparsely porphyritic to glassy and and fragmented phenoerysts of cloudy, zoned sodic Tha Caniblihse Tormation i oredeminantiv-e seanence s : average about 1.5 millimeters long and constitute about ably does not exceed 30 meters. The Pio Juan lime- . e ertonguing uni ward. Other exposures oceur about 3 kil to ¢ Tuff breccia, lapilli heff, and tuffaceous conglomerate p pper contact is not expose The fresh rock is medium light gray to greenish are almost granitic in texture. nblen ; ? north. Bo olds predate the faulting and intrusion. The oil occurs in shrinkage cracks that are nearly industries.
: Pazse il Blagiocinsé: (oiiielass?) gredominate over pyroxene . ; pr y a seq are common in the coarser grained parts. 50 percent of the tuff. The tuff is mottled pale orange stoTH METHLET T5aREtEn- Sy thin- 7o Thidk: are recognized in the lower part. These units are, in : P ur abou rometers west- K Tuff brecei B because of faulting, so no formal name is given to The bh hornblende. about 10 milli pyroxene are essential minerals but most of the horn- the property, showed the writer an analysis of the In the center of the quadrangle the above-described filled with calcite
vesicular. Some brownish-gray and dusky-olive-gray h 3 "8 “Bh he fi of thin- to medium-bedded siltstone and sandstone The prevalence of conglomerate distinguishes the . . . fgia : : . 8 ST generally ascending order: the San Diego lapilli tuff northwest of the type locality near the Rio Coamo, and {Kecot).—Tuff breccia, lapilli tuff, and tuffaceous con- these rocks. The sandstone is generally medium light g e phenocrysts are hornblende, about 10 milli- blende is extensively replaced by chlorite and magne- vein material made on January 25, 1942, by Emilio H. fold distovted By 2 d ding the L ) . . o REFERENCES
vl fapeausFandstone §nd FulfsceouE rongloIerte phenocrysts, and the phenocrysts exceed the fine- that intertongues, as shown in-figure 1, with mediam: Cariblanco from the unconformably underlying Robles and olive gray and contains varying amounts of sand, bedded, impure limestone interbedded with siltstone. member. Keod et : 1 ket L3 E’t ¢ from the much-faulted area south of Coamo to a point glomerate make up the bulk of the Coamo formation ” C h di K v i gl meters long, and plagioclase, 1 to 3 millimeters long, tite(?) wh thy : tiv Frogh. 1 Medina. chemist of the P. R. Bureau of Mines. The PO siaredistorte . y a 0'}"1‘3 8‘""}’““ ing the Los Because of the many faults and intrusions it is
N h . ined chloritic matrix. Ve i 1 1 f s _' X F e ably 5 s hvritie : . o er, KCod; a sandstone and siltstone unit, Kcos, 5 3 . . gray to greenish gray, medium grained, commonly H 3 2 = 1te(!) whereas e pyroxene 18 generally Iresh. ln ’ o R . anes intrusion, and a southwest-plunging syncline z g : 3 : P41 i .L. 1
also occur with the lapilli tuff unit. grain - matrix ry irregular amygdules o beddad to massive conglomerats sontaining eabibles:of formstion and fhe resistance o weathering: lgliter and lo.cally even pebbles and cobbles, of porphyriti Saban.a Hoz{os limestone member (Kcsh). A‘lentlc fhnt Saterspnpuss s Bebilsana cbhl . about a kilometer west of Sabana Hoyos. At a locality in the Coamo quadrangle. Near Cerro Santa Ana this B 1 il wnd § . in a microcrystalline gro'undmass. TI}e plagioclase PN T RIS Bt GFAE Fo BEigE: ’ analysis shows 65 percent iron, 6.10 percent silica, and ) . plunging sy Emhkely that oil will be found in (.:omme.rmal quantities Berryhill, H. L., Jr., and Glover, Lynn III, 1961, Geology
: . . chlorite and calcite or of chlorite alone are common. A . ; 513 ' andesite and sandstone. At the northernmost outerop ular unit of limestone at the top of the Cariblanco ngu pe and cobble conglomer- ; unit overlies the Santa Ana limestone ber, Kcoa ! Well SOrtely and. 1t CONLAIng miore phenocrysts are zoned with clear to slightly altered 101 to. chlorite; botl CalCIte and epidole are com . . S southeast of the intrusion was formed across the end in the Coamo quadrangle. The oil-bearing concretions of the Cayey quadrangle, P. R.: U. 8. Geol. Survey
The pre-Robles lava is continuous with the upper part . : . many rock types. These two facies commonly grade color, roundness of fragments, and less tuffaceous ; . - . g ate unit, Kcoc, and the Santa Ana limest b southwest of Cerro Santa Ana and north of Highway member, Kcoa, uartz (10 percent or less) than i | for the C ; ; P =F mon alteration products 2.00 percent graphite. Petrographic examination of f th denlingi icli : . A - :
ST fer RO O The Cayay auadvaie (Beerylill-and chemical analysis from the type section shows about fatarally:snd vertioally fato:ons smpther, anil Tengues i roundness ol S, . along Highway 14 pebbles occur in graded beds with a formation is here named the Sabana Hoyos limestone . ‘d i\ inta Ana imestone member, TR ———————— and intertongues with the tuffaceous sandstone unit, q p : nan is -us.ua or the f 're- oligoclase rims and more calcic, highly chloritized products. the vein material disclosed specular hematite. quarts of t e westward-plunging anticline. The dome and are interesting, however, in showing that the deforma- Misc. Geol. Inv. Map I-319.
Gvir. 101} Hhis69aEtvIie Iaptll it was mapped 4!1) pgrcnl:_mt Si0z. Thlshlow silica content. and the .s?d:c of each facies contain lenses of the other. In the (r:(a);::z ?;:;:§;1l::h it from the conformably overlving tuff matrix. Bedding is thick to massive, and at the type member after the community of Sabana Hoyos in the c::gaio::ller::: :ntgl:{l?fuzl;o(:f:l?:tfi?lizi:;?;:::z‘;z?: sandstone unit, Kcos, and from this point southward to Kcos. More than a thousand meters of this coarse ::Jcte:::d;ofokiezr:e?:::i?;: 1:801;;1112;:1: Zompos:tmn C(;lres. At the Lnargin of the intrusion sul:lnlhedral ;.ugitqi COS;':‘: ::r::i?o?::de :;’il:i::: :::ﬁ?:iri?ﬁ;f epidote, and a dark-colored :paque il t]-1:t, ma); iync;’me cl_eatrly were c;msed by em:lacer;entf ol(fi.the tion and intrusion of the Cretaceous to Tertiary strata Briggs, R. P., and Gelabert, P.A.,in preparation, Pre-
) v ’ . H H = ' » » N . r A - v . ) . ¥ . : i
i 4 plagioclase suggest that the Las Tetas is an albitized northern part of the quadrangle the conglomerate o . ) locality the upper and lower contacts are s_harp. At sou‘th-central part of the quadrangle. At. n:.s type lo w : ! : within a kilometer of Sabana Hoyos it is overlain and facies overlies the tuffaceous sandstone north of gray £ phenocrysts become more common than euhe ra ! 2 ! b . } . os Panes intrusion, subsequent tO t S ENEher Jalamg. were insufficient to drive off all the oil that had been liminary report on the geology of the Barranqui
il Ehan guadraniicat the lowes onif of the Esbles basalt. facies. K K he lower 500 £ the T additlon ta the conglamerate; siltstane; and saiud most other exposures the lower contact is fairly sharp cality at the south edge of Sabana Hoyos it is as much Sed ‘with 'the ‘assidatone xiq ailtstone umt. The Aeiiain b vatt oy d sil S Coamo. The unit is thinner because in part it has been QUATERNARY SYSTEM hornblende phenocrysts, and here the hornblende is porary with or later than the faulting. Tentatively ¢ GiNhite. The sistwlilass séems b9 Tdicals A Faults border the Los Panes intrusion on the east formed tas quadrangle, P.R.: U.S. Geol. Survey Misc.
foration. -A: thin-bedded sandstone and siltstsiie : : . acles, Kcc, makes up the lower meters of the for- stone that make up the bulk of the Cariblanco forma- . . ; . . . stratigraphic relations of these units are diagrammed underiain by tuffaceous sandstone and siltstone. South : : . ; . o . altered in part or wholly to calcite, chlorite, and clouds this group of dioritic rocks is considered as Late hydrothermal origin, possibly related to emplacement ite.— ite- i s #
wedge of Robles generally occurs between the pre- LaBseTc;:;eIZi:?;;r;gertzeuI:::lzzTntt}‘;:::knescsi . t:]e matian:and imoveriainbycabont SMime tens ulithemills tion, several units of limestone, a unit of tuff, and a - theIItuff o U(I;f“'afd o thelﬂve”ymg edment on 3(1)1 me't:rs mbth“:knl‘:?ls. b "‘em:;er 1?1(5‘0 Cmgs O:t on the map explanation. of Coamo it is split by a tongue of sandstone, Kcos, ffmlted G, mEc i AT it aesmy 16 intaitgnins with - Surficialdepasits of magnexi:ite rTv:le a:;gite is clear and unna]:ered' Cretag;eoug or early Tertiary in age. of the quartz diorite intrusion northeast of the veins :]'::lder‘-v;?l;IeTsh:i;pCp:r?;I;Z:: :::;:s:aizu:)?e:};?;izz 1 fﬁeﬂuéar he??:;te' hSDeCElaf ':iemat'lgdbea:img b GIGEOI. i“"'- 1\IE[I?F' I953"?6(-) ff il in li
Robl It is ab hi : s e stone-sandstone facies, Kcs; in the southern part, the lava flow also occur within the formation. These units RFTArK LY CORIRSIBRNURIONS OFicong werm. S0 LG RO R G MOeL SArn SAN San Diego lapilli tuff member (Kcod).—The San that contains some pebble conglomerate, Kcoc; in the siltstone and sandstone. Because of uncertainty as to hewssicial deometain: the:Commoquadrangle gee quartz and biotite are rare or absent. The rock Quartz keratophyre(Tqk).—A dike of quartz kerato- in the Cayey quadrangle (Berryhill and Glover, 1961). d Ty amtrlothtil oo eeen o Saslemiint: e W s oy plnge s s
obles rocks and the Lapa lava member of the Robles t is about 400 meters thick at the type section, but snnglonierRte THtien IntErtonguE With the AlETonE- e ! ' 1 ol s Near the type locality this member occurs in the Ana in the northwestern part of the quadrangle, also Diogio I5pill EOLF wisniber i hevetn Hiised for putErope valley just northwest of Sabana Hoyos the conglomer- the exact stratigraphic relations of the upper part of unconsolidated alluvium and colluvium with varying M ———— - z keratophyre(Tqk). ike of qu Bl anralie wwtibemiE et Rexitits tasete: upward as much as several hundred meters by the They are of doubtful commercial importance. stone concretions in Puerto Rico: Am. Assoc. Petrol-
formation, but in the Coamo quadrangle this wedge is probably is less than 100 meters thick throughout most sinduione: Tadies in.a 1 000-mater thisk-as are he!eln designated as xnembers and are describe lower part of the sandstone-siltstone unit, Kcs,, at just northwest of Cerro Santa Ana at San Diego, and in the vieinity of San D ey ate and upper tongue of limest t but th this facies it is left unnamed. proportions of clay, sand, gravel, and boulders. They commonly shows irregular clots of.d?.rk minerals, .arlld phyre occurs just south of Coamo in the western part p pecular hematite e force of the intrusion. Drag along the footwall locally Magnetite.—Magnetite is disseminated in minor eum Geologists Bull., v. 41, no. 3, p. 565, 566.
absent, and the Lapa lava member directly overlies of the Coamo quadrangle. These intertongim ’un;tsei:rthe :0 St;::::ce' rt of below n shesordemsof deprensing xge, about the middle of the formation. On the east and in two places along the fault that runs westward from ::;- th: vm:;l d ol .ant leg:;lm tte F%ﬂhw":te:n iart o EE R :e of lh:est ne i estone cmtp :uf' " ﬁ The tuff breccia, lapilli tuff, and tuffaceous con- are subdivided according to their probable mode of KEELUERN ERTE KX shrenkan Lo aep D of the quadrangle. The dike crops out discontinuously IEPS sasszak thehorder of the 'qu‘adr.angle_alor{g the overturned the beds in the block of country rock on quantities through most of the volcanic rocks in the Hodge, E. T., 1920, Geology of the Coamo-Guayama
the pre-Robles lapilli tuff. The Las Tetas lava member usually occurs in the dhsquedsigle arfinfogl‘-maII i (ﬁu 1) Tr;}a S 18 G, TG - ier | SR, ~THE LS Quali Tove north sides of the large hornblende diorite intrusion San Diego; the stratigraphic position of the outerops This m(::lab::?sgtiifas:r;ni?z: tﬁe C?):rr?m ?:n:atir::: lensss andgfault slicss Zfeli:(:‘soto::e:::r‘Las ;‘vl::::ain glomerate that make up the unit are dark-gray origin and geomorphic relations ROOfbge:;dant; :;e c-m:lmo-n' snd mlany alork th; ;vei: for more than 4 kilometers westward from the western (E:ho Cuyéndsoutl: AFNHe/ s dDeis I rsion. finthe the west side of the intrusion. The upthrown block is Coamo quadrangle. Some concentration occurs in the District, Porto Rico, in Scientific Survey of Porto
. T . 1). e con- i : s : ; 4 s = H G : f . . g P
Robles formation nprerpartiof the: Rovles:farmatipn but is absent nonth glomerate tongues are dezignated fiom oldest to member Is here named for exposures near La Gu;t!a it ranges from near the top to the base of the middle along the fault is uncertain. The limestone is medium and appears to lie conformably upon the Cariblanco the southwestern part of the quadrangle may be the reddish- and greenish-black rocks that weather to Terraced alluvial deposits at levels higher than f;: e; er. (oL “Lhe Intrusion; are; large ‘enough: 1o part of the Los Panes intrusion. The rock is very aé'ely _‘:;‘a rangle) A " - more eroded than the down-dropped one, so that the conglomerate of the Cariblanco formation on the north Rico and the Virgin Islands, v. 1, pt. 2, p. 11-228;
The Robles formation is named for outerops in barrio of Sabana Llana in the vicinity of the type section of FOURFERE Kit,: K ANEE R ' AGtErE- RSt tat t’he Junction ol Quebradic Algarraho and the S | te unit, K a' i th th it dark gray, impure, and bioclastic, with medium to £ tion. It i 1l ]y. g hi di Santa Ana member but t M . £ lighter reddish brown and purplish. They are crudely present stream action (Qat).—Stream terraces as much Cppt .t lteration of th ki d . resistant to weathering owing in part to its high CRICHE VeIns, 8, axe Dy AArIAETI0N. NUMerous o the overturned strata now crop out along the crest of the slope of Cerro Presidio and on Las Piedras Chiquitas. New York Acad. Sci.
LEO1Y ed foriou : e i liva mesilber, snd i il ares thees 0 the A gest, 1, Kcesy, and Kccs; the sandstone-si ne Cuyén in the northeastern part of the quadrangle). conglomerate unit, Kccs, and in the northern p o . ormation. It is generally overlain by thin- to medium- er but are too small to map; two o i hand sh. 55 30 mistars whove the nresat sreen i chagials . ontact alteration of the country rock is moderate; quartz content, and commonly forms rather sharp- veins and some, such as those on Las Piedras Chiquitas mountain west of the present trace of the fault. Tr:khene isens Chemrsumetite abpenyeis ams hasn Kaye, €. A, 1086, Lower Tertiary of Puerto. Rico: A
Robles of the Municipio de Aibonito in the Comerio : : ; tongues, Kcs,, Kes,, and Kcsg. The lowest conglomer- This lava cronaoat-on the Cordillera Centril north ot of the quadrangle it is only about 100 meters above bedded tuffaceous siltstone and sandstone of the the best exposures of the member are in the quarries stratified or unstratified in the vicinity of Coamo and e pre 3 occu under a hand lens the rocks appear bleached for a dis- il id in the eastern part of the quadrangle are as much as Th d6fith : . . e ! . ' ;
quadrangle to the northeast (Pease and Briggs, 1961). Robles only about 180 meters of thin-bedded siltstone ate unit, Kcc,, is equated with the lower part of the D. ¢ W ' h Gl 5 o COAMO FORMATION Coame wxcept At Cerre Sants Ana:where it iseverlaii just east of Highway 153 (where the limestone was westward and become thick to massively bedded and along the Rio Cuyén, Rio Coamo, and Rio Jueyes. tance 6 about 85 mstars P the SORYEL dnd sontale crested low F' ges. kv e, Oth £ thick ——— e trend of the most prominent set of faults aver- concentrated by sedimentary processes during the Assoc. Petroleum Geologists Bull., v. 40, no. 1,
The Robles formation crops out extensively in the and sandstone between the Lapa lava member and the divid .d " Kee, in th W Anmen]ity Dondislue S5TENE HONI SidoR ot AR e base‘o -t O mmaron, e e e The C f. tion is h d for the town of directly by the Santa Ana limesto be ied f d metal less tuffaceous south and southeast of Coamo. The These terraces are cut into unconsolidated alluvial and introduced pyrit Megnscopically:the roch thoms:fRante:aitaned feki: cles Vi sie T ot Garee Esnta Mg irth rEesshoniEtLIT Wi Thmpetaniis bixmepsirntugiiio deposition of the conglomerate. The magnetite-rich ¥ 108-121,

" £ i i K] FovaraBion: i fas undivided unit, Kcc, in the northern part of the Pisiiig Cliduitas Justseithiot Ta Giabi T tha. sait: ward thinning of the sequence below the Hacienda e Coamo formation is here named for the y by th » Ana limestone member. quarried for road metal). lapilli lluvial sand and : somesiniroduced PYTILE. spar phenocrysts as much as 5 millimeters long in a calcite veins are north of Cerro Santa Ana, in the displacements ranging from a few tens of meters to areas are of no commercial value at present. Meyerhoff, H. A., 1927, The physi hy of the Virgi
southwestern, eastern, northern, and central parts of AES 0 Cheoyenving LA seo tormution; Lhe Lgs quadrangle, but in the southeastern part of the quad- ff b ) — Coamo near the western border of the quadrangle. The San Diego lapilli tuff member does not crop out At its type locality the Santa Ana limestone member apilli, cobbles, blocks, and boulders are of dark por- cotuvial sand and gravel. The dominantly porphyritic texture of the diorite : : . intrusive area near Highway 14 south of the Cordillera ; 'p ) yerhotl, H. A., 1927, 1he physiography of the Virgin
the Coamo quadrangle. and the eastern and northern Tetas lava member, however, does crop out 2 kilometers rangle it is subdivided into a 1 1 5 central part of the quadrangle some outcrops of lava Lt BURT mSLARET i canglarierite Riso HEcomen Thi ly stratified tuff f tion is ex- at some places along the contact between the Cariblanco is medium light-gray to light oli limest. phyritic basalt and andesite that are as susceptible to Alluvium on lower stream terraces and flood plains d th i PO K quartzose groundmass that is very fine-grained and more than 4,000 meters, as along the Esmeralda fault Small concentrations of magnetite, resulting from Islands, Culebra, and Vieques, in Scientific Survey
outerops are continuous with the exposures in the farther southwest in the upthrown block on the south- dg 15 sthamt el o # ow:r cong omerate(.i o with similar lithology and stratigraphic position are coarser and more massively bedded in this direction. - 18 pc;or ys "adl e o5 u acforunsano(i";]:uxrjc;ntral O i P ) CEeEEa Iarg elg fy hell fg N vet-g.ray 1mes oni weathering as the tuffaceous matrix, so that the (Qa).—All the stream valleys have discontinuous uncon- B¢ E10mAthed QORI @ ef:t 0 SE cou'ntry r.oc dark greenish gray to pale yellowish brown. Petro- Central, on the west flank' of C'erro de 'Las Mesas in the southern part of the quadrangle. The latter is partial replacement of hornblende, occur along the of Porto Rico and the Virgin Islands, v. 4, pt. 1 and
e e e e e e s B cast side of the Lapa fault, In this fault block more and an Kuppel"r:ong or_nerate. ccz, by a san stt.me sonbatlvaly sovrelited orth-dhin mamber. Dielve From this evidence it appears that the source of the Zf:i;vsfytizposedrmn 1: ;;;zfnea s ol il e morllrare intatifnontact, T menbariyes 0::;?111 . :: o ffg yo is.l ell fragments in a matrix o et A s solidated alluvium, mainly bouldery gravel and sand sugg:est that t}‘le Los Panes is a shallow intrusion, graphic examination reveals that the phenoerysts are northeast of.the Los Panes intrusion, and just east of parallel to another large fault, the Rio Jueyes fault, contact of the Los Panes intrusion. The richest con- pt. 2, p. T1-219: New York Acad. Sci.
et thidimean sl Ao b neas th than 500 meters of thin-bedded siltstone and sandstone ;(;ﬂiﬁl;s;m:vl-mitsefl'siflz:s 0:' tl:(e rest of the succte?swn ranges from 0 to about 50 meters in thickness and its CatgletEEe Wi srobabis Goptl of thetene laeaiity ‘l;iscue]a Quegr:da aGfande nearpthe iorthwestern Sl s mor oy Coarr;o +nd another wes::;OOf Ql::: gon“‘;lomel;at:c(‘:((::l;?:) lmi«!\si(:;:;]omerate P tha outerop: with minor silt and clay, underlying their flood plains possibly a laccolith though no floor has been found. albite extensively replaced by calcite and chlorite. Rio Jueyes in the southern part of the quadrangle. on the north side of Cerro de las Cuevas. The block centrations of magnetite probably do not exceed 10 Pease, M. H., Jr., and Briggs, R. P, 1961, Geology of

Bk : ¢; to Kcsg are apparent from . ) 2 = ; ; Porphyritic hornblende diorite also occurs as dikes Oth letel laced ph ts have be Nearly all these calcite veins are more than half a bet these two faults is d h This block i i :
i ¢ ; ick- ; i and outside the Coamo quadrangle. ioini . 364 : v o ; and lower stream terraces. These deposits are extensive ; ! ‘ er completely replaced phenocrysts may have been y etween these two faults is downthrown. This bloc percent of the rock. An aeromagnetic map loaned by the Comerio quadrangle, P. R.: U. S. Geol. Survey
mlddlle of t.hs:» eastern border of the quadrangle, and a occurs between the two Ia'va t:lows.. The- total thick figure 1. basta is about 190 meters above the base of the ; q .g corner of the quadrangle, to the vicinity ‘Zf Quebrada brada Montel'-fa, it is absent just southeast of Coamo, as 20 meters thick intertongues with the sandstone, TERTIARY(?) SYSTEM and irregular intrusions in the northern part of the aEie i ls. Th h ; d meter thick . and many others outlined by th ° W. faul . ~ : b
maximum thickness of more than 1,000 meters about 2 ness of the Robles formation is about 550 meters at The conglomerate contains abundant cobbles and Cariblanco formation. Jobo Dulce limestone member (Kcj).—The Jobo Dulce Honda, near the southern border, about 3.5 kilometers but about 2 kilometers south of this town it is repeated Kcos, (see above) and is generally about 75 meters Cuevas limest T enough to be shown at the scale of the map only along ; . I SAc PUEDOLEFSIE Ak Ret il & grOUn y FAhe Mo S oy Mr. A, D. Frazer of Jamaica, W. 1., shows very pro Misc. Geol. Inv. Map 1-320.
kilometers to the southwest. This rather abrupt change the type section of the Lapa member, but it is more boulders of amygdaloidal porphyritic andesite, man The lava of the La Guaba member is fine grained limestone member is present in the siltstone and sand- west of Coco, twice at the surface because of faulting; farther strati'graphicall below theupper t,: £the Sant Th . . onelle) the Rio Niguaand the braided stream channel of the quadrangle along Highway 14 just south of the mass of suboriented microlites of cloudy albite; sub- Quartz veins, g, as much as half a meter thick were are cut by numerous faults of relatively small dis- nounced magnetic anomalies at the southeast margin Roberts, R. C., and others, 1942, Soil Survey of Puerto
- i matetsmrabdiidund sameinForo et thzmAl e southe.ast side‘of o cubhices mnd ek Elee of %iltston‘e ani; fhgie pomarih St BRI g‘daloidal. ieoma Warim fs, it S0 meinrn st ot The AERL BCIER 58 e CERaasH SahiE e sl e Gl il smallg' e o . y . . ppe i ngl;e of the Santa e Cu.eva.s limestone is here named for Cerro de las Rio Mojado. They are mostly under water at flood Cordillera Central. In that area diorite also is the hedral, corroded, rutilated quartz; anhedral to sub- observed on the mountain north of Sabana Llana along placement ranging in strike from northwest to of this intrusion. Rico: U.S. Bur. Plant Industry, ser. 1936, no. 8,
. » 8 ' dark g gray gray, very amyg . . ' p areas jus na limestone member. It consists of well-rounded Cuevas, in the southwestern part of the quadrangle. stage. groundmass for several bodies of breccia composed hedral fibrous chlorite, epidote, and magnetite(?). the eastern border of the quadrangle, south of Las northeast. Bodies of magnetite might possibly exist at depth 503 p., map.
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