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EXPLANATION

The Utuado quadrangle was mapped as part of a program
of geologic mapping and mineral resource investigations by
the U.S. Geological Survey in cooperation with the Economic

of Cayucos, the original textures of both the intrusive rocks
and those of the Alonso Formation have been destroyed, and
contacts between them cannot be accurately defined. The

STRATIFIED ROCKS

i : p - = !
Development Administration of Puerto Rico. Field work was exact age of the hydrothermal alteration is unknown, but it 3 p
started in November 1963 and completed in June 1964. W.H. is believed to have occurred between the late Paleocene and gg g > 14
Monroe mapped most of the northern part, and A. E. Nelson late Eocene. In the Utuado quadrangle, intrusive rocks, A~ 3<z(
mapped the rest of the quadrangle. ) which may be as young as late Paleocene, are altered, but the é Landslide deposits o

Both general and detailed geologic mapping has been done Yunes Formation of late Paleocene to middle Eocene age is : =
D;g;éousg 1(;1 parts of the Utuado quadrangle. Meyerhoff not altered. In the adjoining Florida quadrangle, however, < & s
i) s o, rd Wil o e Bl ot bty St o B

- d within an area of the Yunes Formation, but it is not known _ u
mapped and studied the Utuado pluton. represent boulders from other formations that were deposited gravel, sand, an v a 3

STRATIFIED ROCKS on the Yunes (Nelson and MOIII'OG, 1966) Mattson (ertten RN E SR
c lidated K o £ C ddl commun., 1964) suggests that hydrothermal a]tex:ation of the )
T rt(;::; ;na:;e ;:: ei;;:;;%"i‘f th?lr?tua?szclf:&]:artgleml Thz rocks in the Adjuntas quadrangle is probably middle or late
g ; Eocene in age.
Cretaceous and lower tertiary rocks are mostly of volcanic g § 2
derivation and consist of epiclastic and pyroclastic deposits STRUCTURAL GEOLOGY (S Aguada Limestone
and lava. Middle Tertiary rocks, mostly marine limestone and . Mostly calcarenite or granular limestone;
related deposits, rest unconformably on the Cretaceous and Most O.f t?‘e Utuado quadrangle 18 locatc?d on tl.';e north ﬂ?‘nk . thickness is 30 to 35 m
lower Tertiary rocks. of the principal fold of the Puerto Rico anticlinorium. Mapping

With the exception of the Jobos Formation, described m élu'alt\idrang]es to the east and Soultslngt (Nelsgsn &ni xlonrog, [ S
below, all formations present in the Utuado quadrangle have lg ?}’ a.tts?n,lwfr;gter; Eﬁmm‘?'i. : ) SUEges tha i;x i s
been previously discussed (Nelson and Monroe, 1966, and ot the principal Told of the anticlinorium is near the southern § $
Pease and Bri 1960). Except where formations of Cre- boundary of the quadrangle. Even though the older stratified T 84 Montebello Limestone Member of Cibao Formation

2, 1990) = folded and faulted, i I they strik 8.
taceous and early Tertiary age are separated by faults, sedi- rocks have been folded and faulted, in general they strike S = Lower part mostly chalky fragmental limestone; upper
y Yy ag P vy » . : T p S gt ;
f ble: likewi tacts bet parallel to the projected axial trace of the anticlinorium. part is interbedded hard limestone and granular
mentary contacts_ are conformable; likewise contacts between The middle Tertiary rocks are only slightly deformed. The chalk; about 10 m of marl at the top; mazimum
formations of middle Tertiary age are conformable. e forml y'l d ab 4°y g“ Ny a1l H‘ th y 9 thickness is 275 m

Jobos Formation.—A thick sequence of massively bedded Eave been uni (l>rm ytl t(;’ about 4" to L
voleanic breccia and associated rocks is here named the Jobos ave been gently warped. f
Formation from the Quebrada Jobos west of Lago Dos Bocas. FOLDS
The type section is about 3 kn} north-northeast .of Quebrad_a With the exception of the intrusive rocks, all the pre- '

Jobos 1037';'?;082?;88813‘3 (’)Ifhthf Rio Grande de Alrecldbo atl::m;)rdl- Oligocene rocks are folded. The largest mapped fold is a " .y hﬁdL;m$zonem i )
nates 127,720-56,850. The lower contact is placed at the base westerly plunging syncline just north of the northern bound- et s bogramagnise ﬁ: e
of the lowermost massively bedded volcanic breccia that over- ary of the Utuado pluton. The axial plane of this fold has :;Zumsh very Nassf itiusatone; Thicknens rangf; from
lies relatively thin bedded volca:mc sandstone and S{ltstone at been slightly refolded, and it is believed the smaller north- § 0 to 180 m
the top of btéle qunes E]omﬁamlm' llIn' genera;)l, t;{ls co;)tact trending folds on the north flank formed simultaneously with §< 2
appears to be conformable, but locally it may be disconform- the folding of the axial plane. The trace of the axial plane S -
ﬁb‘;%- The for?gtl*f’n is overlain with angular “nffm;lfm‘mt‘)gy of this fold extends west to near the Rio Grande de Arecibo =

v {me?ltone ](1) }go}?enlg'age. I‘gOSt exgosm_'ﬁs Ob t 2 Jl(') B and then trends to the northwest. The presence of this 5
are in the valley of the Rio Grande de Arecibo, but inliers, structure near the border of the pluton suggests that its south San Sebastian Formation =
probably exhu_med hur;ed hills, are presept in the area of out- limb was arched up when the pluton was emplaced, and un- Mostly pale red clay with abundant pebbles of volcanic
crop of the Oligocene limestones. An estimated 1700 m of the dl f th : Gintily ad h rocks; some bedded sand layers present locally; con-
Tobaa & d i th d le. As the f t doubtedly some of the str?.ta }mme.late y adjacent to the tains numerous grains of guartz and locally contains

'0D0s 18 €xposed 1n the quadrangle. AS the Iormaton over- pluton were deformed during intrusion. iron oxide and manganesé stains; thickness ranges
hefit,he uppe; Palecl;;:ene tolxr}ld(:)le l('*.‘.)(lp-cene Yulll.es Formatu})ln Other smaller folds are most easily seen in the well-bedded % Jrom 0 to 50 m
;mb 1s_uncor}1) Ot:im% y overlain by Oligocene limestone, the strata. Folds in the Yunes Formation trend essentially par- UNCONFORMITY

0105 15 Probanly facens i age. allel to the Caniaco fault; some of them plunge gently to the

INTRUSIVE ROCKS east and some plunge gently west; some near the Caniaco e
UTUAGS BLUTON fault are overturned. Ti

In the southern part of the quadrangle, a large body of FAULTS S Jobos F. :
intrusive rock, consisting mostly of granodiorite, forms part Deformation by fracturing has had a pronounced effect on - 20" ;§ Mostly volcanic bregcia i::ll:::z:o:om conglomerate
of the Utuado pluton (Weaver, 1958), which underlies a large the Cretaceous and lower Tertiary rocks, and most of the rock 20 " =2 volcanic sandstone, and lava; estimated thickness is
part of west-central Puerto Rico. The pluton has been units are faulted and jointed. The faults are either steeply 3¢ 1700 m
emplaced in the axial region of the island anticlinorium. It dipping or vertical, and the amount of stratigraphic displace- - s
has an over-all lenticular shape, which in detail is very irreg- ment among them varies widely. In the Utuado quadrangle, § 8
uiﬁtr, and ther; a}:'e several embakymer}!’ts llélto 1the oltciler r?{ckS- the northwest- and northeast-trending faults are the oldest; 83
The contact of the intrusive rock with older layered rocks is the Caniaco fault is the youngest. § ©
sharp, and in general the contact dips steeply away from the Yunes Formation
pluton except in the area north of Lago Caonillas where the ) ) JO"\.‘TS ) & Pale-green to pale-bluish-green tuffs and grayish to
contact is gently inclined to the north (Kaye, 1957, p. 106). Joints are widely dispersed in all the pre-Oligocene rocks §; Ziﬂwﬁﬂﬁiﬂzf"bfﬁﬂﬁ'ﬁﬁﬂ ;-?;uﬁf@:agtd:;ﬁ

Most commonly the plutonic rocks are massive, but in places, exposed in the Utuado quadra:ngle- Although most of .the bedded; includes interstratified light buff-gray frag-

a faint foliation is present. Usually these rocks are fine joints dip steeply or are vertical, some have §h3119w dips. mental limestone and some massive dark brownish-
grained, but medium-grained rocks are not uncommon; coarse- Even though there are many diverse strike directions, the -~ gray volcanic breceia; & maximum of 1200m is present
grained rocks are rare. contour diagram shows two predominate, one about N. 25° E., BREAK IN SEQUENCE

Gray to light-gray hornblende granodiorite makes up most and the other about N.25° W.
of the pluton in the Utuado quadrangle. Facies of quartz ECONOMIC GEOLOGY (
monzonite, quartz diorite, diorite, and gabbro also occur, but ) L .
the areas underlain by these rock types are small, and their Limestone, sand, and gravel are the principal mineral
contact relations with the granodiorite are concealed by deep resources in the Utuadc_) quadrangle. ‘ ‘Both the Lares and e Pt
t!‘opica] WeathEPing and dense Vegetation. They are not dif- Clbao Formations contain large quantltles Of V.er-y pure hm& Mixed sequence consisting mostly of brownish-red to
ferentiated on the map. S?m}f ) R’I:h%gre?ites(.it: szurce_:b(())f sgnd ;.nd dg'r s is in the vallt(;y | ’Lﬁl’iﬁiﬁ’hiZi‘i532’.:"{fiﬁ?sifdﬁﬁﬁiﬁaif;ﬁfafi"

. . . . i curren 1 » » N %

Mattson (written commun., 1964) in his work in the ge't e l: ra;infe ethl‘eﬂ n ?th 3-!;{_ 8‘1(‘?"6 dar?i lkricibﬁ : dlides sumor amswsii-af sndaisie love: lapilic InfF
Adjuntas and Jayuya quadrangles determined that the Utuado Ing exiraced Irom tne valey of Lhe W0 Lrande de Ar g and volcanic sandstone; estimated thickness is 1000 m
pluton was emplaced in the Campanian to Eocene interval. at coordinate point 124,480-52,080, and smaller deposits of :

He reports that these rocks, on the basis of lead-alpha age sand and gr avel occur 10‘3311}’ in other streams. .
determinations, are 60 (=10) million years old. In the Utuado Rock suitable for use as highway aggregate, fill, and riprap
quadrangle, the pluton intrudes the Alonso Formation of prob- are available at many places in the quadrangle. The mtl:ruslve - ~
able late Campanian to Maestrichtian age, but does not intrude rocks and volc;]amc brecc;a otf the Jobos Formation couti be Z > g § Tetuén Formation
the younger Yunes Formation of late Paleocene to middle S?urce of crushed stone for ase c?“rse! coarse aggr eg? »an Z| o § Chiefly pale-greenish-gray to olive green fine to medium-
Eocene age. Therefore, age relations in the Utuado quadrangle riprap; and muc}l_ of the vol.car_uc sandstone and siltstone X E g{ grained pyroxene-bearing vitric, crystal, and l'ithflc-
: ' : could be used as fill. Granodiorite weathers to a granular Ll crystal tuffs; tuffs are locally calcareous; bedding
suggest the pluton was intruded between late Maestrichtian ! A ! k © i 4 ;
; ; material that is easily worked with a shovel, and locally pro- = § ranges from thin to thick-bedded and is locally
and middle Paleocene times. . y 2 g o yp graded. Includes lenticular beds of greenish-gray
vides a good source of fill material that is used on some of = voleanic breccia, lapilli tuff, and andesite lava.
MINOR BODIES OF GRANODIORITE AND DIORITE the highways and roads that cross the Utuado pluton. fﬁ:i::; U;;‘;o‘il?zp;“t;;‘ the {""ma"im ’:‘; fﬁ?;‘f”d'
& . Wy . . . Y s € ed, in pilaces converte rn-

Numerous small irregular dioritic bodies and dikes have in- The sulfide minerals pyrite and chalcopyrite are present in fels; at least 1200 m is exposed
truded the. Cretaceous rocks and the Utuado pluton;.only Fhe the quadrangle; the pyrite is widespread, but the chalcopyrite n
larger bodies are shown on the map. Most o_f these intrusive has been found only in trace amounts in quartz veins and 8
rocks are close to the pluton, but some occurring farther away rarely in the pluton. These veins are in the pluton and occur W
are locahze'd along faults. These dioritic rocks are contempo- in the southwest part of the quadrangle along the northeast- . 2
raneous with or slightly younger than the pluton, and are trending road between coordinate points 120,370-46,430 and Mameyes Formation -
believed to have formed from the same parent magma. 12,400-46,370. Mostly greenish-gray fine-grained andesite lava con- E

VEINS, DIKES, AND SILL Specular hematite has been found in a quartz-epidote vein :S:fmfz32351?1&3:::&?;”;:;3 ij viﬁffﬁfiﬁ“siiﬁﬁé v
. i 4 inches wide that occurs in granodiorite in the southeastern and siltstone. Kms, well-bedded units of volcanic

lI.Q l}m;i'(ous, sdmal} dlscontmﬁous tabular ;‘ndfsltlc ( .)kam} part of the quadrangle at coordinate point 129,100-47,420, but L sandstone and siltstone: 630 m of formation is exposed

a}? ktie (; s aln bvems toosmallito map gu}:.t eho Tr FOCKS 0 similar veins have not been found elsewhere in the quadrangle. = -

t gqua rt:ar}llg‘ e dUt are ?mg?'; commo::)lmlt In t e}? ‘;&0“' Springs in cliffs in the middle Tertiary limestones occur % ////

ome of the andesitic(?) di ﬁs resbtim de avl?s in the Mameyes locally in the valley of the Rio Grande de Arecibo. These //// %

Formation, some contain hornblende phenocrysts in an springs are a part of the underground drainage net, and large . )

al;;hamtlc 'gr(()iutr:dr;}ass,n 2“312021‘? ggfhvef: iilzl‘leaf:"‘::gdh::;d amounts of groundwater could probably be obtained from g Mostly well b Es;adAligre F°’,'“;Lat'°“ ool

charactlerize n e S = 2 5 s ostly well bedded dark greenish-gray to pale-olive-

blende y y plag wells Stratemcally placed in the limestones. -g green pyroxene-bearing volecanic sandstone that in-
’ . . . . . ? i i ’ t

The aplite dikes copsmts of pink potassw'(?) feldspar and REFERENCES f glleﬁz:t:,rg::::s:x{v{_ggttch;g{e;;gi ;e_nzggfje’(;a%{
quartz; some of the dikes, however, are white or gray and Kaye, C. A., 1957, Notes on the structural geology of Puerto g e o e e
contain plagioclase and quartz. Locally, veinlets of zeolites Rico: Geol. Soc. America Bull., v. 68, p. 103-117. R4 lapilli tuff, and bluish-gray andesite lava flows; at Vista Alegre and Robles
are foupd. ) ) ) o ) McGuinness, C. L., 1948, Ground water resources of Puerto T least 500 m is exposed Formations, undivided

Massive, fine-grained bluish-gray andesite, is sporadically Rico: Puerto Rico Aqueduct and Sewer Service, 613 p. 17'30" = In southeast corner of
exrﬁ;& $f51g5 ;I;%gwa%fhl.ﬂ l])etrfee? cogrf(ilmaf%es 1?14,5320-52,700 Meyerhoff, H. A., 1933, Geology of Puerto Rico: Univ. Puerto ) E . quadrangle
an ,740-52,700. is lenticular body of andesite appar- Rico Mon. ser. B, no. 1, 306 p. §
ently is concor.dant _wit-h _the bedding of the Yunes Formation Mitchell, R. C., 1954, A survey of the geology of Puerto Rico:
and probably is a sill; it is not shown on the map. Univ. Puerto Rico, Agr. Expt. Sta. Tech. Paper 13, 167 p. Robles Formation

M0§t Of. th'e dikes and veins mtrugle the pluton, and .the Nelson, A. E., and Monroe, W. H.,1966, Geology of the Florida Mostly thin to medium-bedded volcanic sandstone and
andesite sill intrudes the lower Tertiary Yunes Formation. quadrangle, Puerto Rico: U.S. Geol. Survey Bull. 1221-C. siltstone; contains some lava flows; a maximum of
These rocks are, therefore, early Tertiary in age and were ; : L about 100 m is exposed

robably empla(;ed after d;position of the Yunes Formation Pease, M. H., Jr., and Briggs, R P., 1960, Geology of ’ghe
sn d possibly later ! Comerio quadrangle, Puerto Rico: U.S. Geol. Survey Misc. INTRUSIVE ROCKS
' Geol. Inv. Map I-320. N
HYDROTHERMAL ALTERATION Weaver, J. D., 1958, Utuado Pluton, Puerto Rico: Geol. Soc. ~ E
Intense hydrothermal alteration, while not common, is America Bull,, v. 69, p. 1125-1142. F
present in several places in the Utuado quadrangle, especially 5
Rocks of the Utuado pluton =
8 Mostly massive granodiorite, but includes quartz @
é diorite, quartz monzonite, diorite and gabbro 0
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