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ABSTRACT

'l'lrt' tt pc rrccl irttt rtl thc l)el't-rlliutt itt u'cstct'ti \rcntlzut.'ln is

rurrrrotl tlrt'liio Cacliili (itotrp, anrl tltt'15'pc locality is ncar thc
hearirvirtcls oI t]re Itio (lac'hili, ott tlic east llank oI tltrl Pe t ijli
M()uIrtaills, s0trc 8.() l<ilollrctt't's rr't'st ol tlrrl citv oI Mat acoibtr
Tht. basc ol the Cilor.tlt is ttnttrtttlot'tttttblt'itrtrl possillly in fault
contirct $'ith P|Ccatnltt ian stltists ltntl (ltlal r/:llcs of tlrtl Pct'ija
Scrics, and llrr' 1op of lhc' (it't.rttp is tttlconlormallly ovct'lain by
the. Palnrat , l,'ot'matir-rtr ol Pt't rtto-Car'ttonilet'rtus age. '1'hc

lhichncss o1'tlrr ltio C--achiri (;r()tlp is ttstitrlatt'tl at 2,438 III(]tcl's,
I'rrl i,r,clius(' 0l st IttclttIal cott'ilrlicat i0rts anrl ittt'rtttrplcttl st'rlucnces,
tli, prcscnt lhickncss llroasurcnt('nt rvill itntloublcdly btl rr:visccl
a[tcr a mour t]ctailctl study has becn tlatlc. 'I'htt Itio Cachiri
(lr'{)up is mado up of l}rrce lotl'nations, rvith tlansitir-rnal lloundat-
rcs betweon tl'rem: tlte Cairo (ltandc Ftilmation bclow, thc Cairo
tk-l Or '. l.'orrnation in the nridrllt', atrd the Can'rpo Chico Forma-
tion abu\ L'. I'hc C--ano Gt'andc l-ot'mation is approximatcly 7{i2
lnet{rrs thick and consists of santly shalt's, argillaccotts sandstonos,
rrntl calcalt:ous shalcs, tlro Iatlcl lor:all.y lossililerotts, cspccially

, ncor tho top oI thc I'o|trrlrlion. 'l'lro Cauo clcl Ocste ]'ot'mation
is about 1,(167 rnctcls thick, anrl is uornposcd of blackish rluart-
zitic sandstt-rncs, dark glay shalcs, and bluc-black argillaccous
limestones, occasionally containing corals and crinoid columnals.
The uppcrrnost formation - thc Campo Chica is an cstimalt'd
609 metcrs thick, anrl corrrpost:cl ol' rluattzitic sandstonos, sundy
shales, and sandl' limcstoncs, all ol which alc gcnerally unfos-
s ililerous.

The I'ossils in tho Cano []r'andt,'anr.l C:rrlo <hl Ocsto }'oltnations,
and the rcct r'/ ir, , ()l sirnilar stlatii in both lhc Caiio del Ocste

and Carnpo Chico, suggt'st t hat the Itio Caclrili Group lr'as
tk'positcrl in latt' I.)arly I)cvonian lo carly' Latc l)t'vonian timt'.
In rvt--stt,r'n Vr,rrt'ztu,la tlrc Ilio (--achili Gloup r.rccttts in a Iaultcd
anrl distullrcrl zono sornc 7l<ilorr-rr:lt,r's in length bctwcen Cairrr
(i|andc antl C--arlo clcl No11c, hu1 tht: {'xtcnt to thc nol.lhcasl
and sotrlhnrcst bcyoncl lhcsc limits is slili nt.rt knoln'"r'ith
cr,'r'tiiinty. ln Clolonrbia 1he Gtoupr \\r()tll(l sc(ln) lo be corrclittivc,
at lcast in palt, r'r.'i1l'r the Mirldlc l)t'voni:rn rcpot'tctl by Sr:huchcrt
ir-r llre Guaiira Pr.ninsttla, lrut tlrc (itrajira locatiot't ltas not bcr:n
conf'it'rncd. EIse,wl-tct'c in Colombia, Itolvcvct', NIi<ldle L)cr,r.rnian
l'ossils har.c becn irlcntifierl east ol Nlanattt'e and sotttl.t ol Santa
Isabt:I on thc w(,st flank oi the I'ct'iji Mountains, ancl at l'lorcsta
in the Cordillcra Oriental. I-arthcr south, the llrcrc Formation
of Brazil and the Sicasica l-ormation ol l3olivia are said to be
cont{.mporaneous rvith thc Mrsoder,onian dcposits ot Venczucla
and Colombia.

TI're lithofacies and biol'acies of thc Soutl'r At'nr:r'ican Mcso-
dcvonian dcposits are reminiscent - oftt-.n strikingly so -- of tht-'
Mesodevonian dcposits of northcastcrn North America. This
sirnilarity has lcrl to lw():rlternative prcmisr:s: Lhat ecokrgic
conditions must havc. bt:r:n fairly unil't-rt'rn in a vast sea connecting
North An-rcrica and South Atnct'ica, or, that thc Mcsr-rdevonian
rocks and tossils are similar because 1he two continents wcre
very n'ruch closer thcn tl'ran thcy are now. 'Il-rc latter hypothesis,
basccl on palacornagnctic ancl stluctttral data, u,<-rulcl have it that
oasteln Nor'lh Amcrica was separatecl f rom northcrn South
Amt:rica by only a narrow, east-west l)cvonian seaway, located
perhaps in the prcscnt Caribbtran Sea; that lrom late Palaeozoic
timc on 1o thc Recent North Amcrica has becn drifting away
lrom South America with a countcrclrx:kwisc movcrnent; and
that the prescnt Gull of l\krxico is thc rclict of tltis ever-widening
rilt.
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HISTORICAL REVIEW

The 15,pe seclion of thc Devonian System in u,estern
\rcttc.ztte,lit is l<nou,n irs lhtl Rio Catrhiri Group, and is
e-rposerl itt tltc ul)l)el'r'c'achcs o[ 1he, Rio Car:hiri on tlte
east flanl< of thc Porijir N{orrnlains in llte District of
N{itracaibo, Stalc of Zrrliir. 'fl-rc lrrost:n(:L' of I)c\'onian rocl<s
in lhis aroa rna)'havt'l;ccn lirulvrt e.Allie,t', lrrrl it \\'ils in
1llf-l lltirt gt'ologisls It. A. l,irklle, I'. W. l\Iti'.iluttcl, ittrtl
('. W. Ycirlit'l lrirvcrst'rl lht' Ilio ('ir('hili rrlrslr't'lrrn llorn ils
ttrottth rrnrl rliscovt'tcrl I)r'r'orriirrr fossils ;rl ir tt'irtctlirll ilt
the Carro clcl Nolte, soure 4.I> kilorrretct's noi'th ol its
junction u,ith the Rio Cachiri. Yeakel, rvho hacl been
trained in .thc' classic Devonian region of Nerv Yoll< state,
noted thart these fossils closely resembled fossils he had
strrdied flom the Middle Devonian, and he recorded this
observation in a lcport titleC "Rough notes on thc Tigre
area, State of Zulia, District of Nl[aril", strbmitted in 1924
to I ll. Brantl1,, then chicf gc'olt,r r t of the Venezrtelan
Al l;, r rt it: Ref ining Company, as follon's:

DEVONIAN SYSTtrN,I

On the north folk of thc Circhili or 'Iulc Rivt:t's at'c
hard gray calcareous sandsloncs and sandy shales here
Ieferl'ed to thc. middle. Dcvonian. Tlr''i I tolal thickness
is unknou'rr but abotrt 2,500 feet rvtrs obsewed. They
harre beerr highly folded and faulled, the average dip
obst'r'r,crl lrting about 60 degrees. Devonian float Was
ols,. r r ed in the Gttasare River, and rocks of similar
lithologic character are reltorted to occur in Perij6.
Thus it secrrs logical to bclieve that there is a continuous
belt of these rocks throughout the spur of the Andes.

The fossils collcclr-'cl have lreen examined only super-
t'icially but among them rve have: Phacops resembling
i'. r'enu or P. lutfo, Spililer 4 sp., Sfropheodonta 2 sp.,
Le:ptttentr rhoniltoitkrlis Wilckins. Bryozoa several
species. Corals of the staghorn type. Colonial corals.

The genclal appcat'ance of thc fclt'ms as a whole leads
the writcl to belie've that fulure determinations und
study will rrs,'t'ibe an agc of middlc Derroninn to these
beds.

Yeakel's I i , . !ive Middle Devonian assignment was later
confirmerl ln Wc'isbord (1926) rvho concluded that the
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fossils (now knolvn to have come from near the top of the
Carlo Grundc Formation) belonged in the upper part of
the Lorvcr De.vonian or lorver part of the Middle Devonian.

Trvo subsc.tluc'nt expeditions were made to the upper
Cachiri, one in 1926 by Joe Netick, George A. Weaver, and
Nlalcolm Madt-.r'a, the other in 1942 by Ralph A. Liddle,
his scconri aflt:r a lapse of 18 years.

In 1928 Liddle prrltlished his important book, "The
(ieolog5' of \,'cnc.zucla and Trinidad", and listed therein
some oI the Devonian fossils collected in 7924. The results
cf Liddle's sccond expedition were published by Liddle,
Harris, and Wells (1943), and in that work the previous
collections we're described, illustrated, and tied in with
the stratigraphic section established by Liddle. So far
as the author is arvare no further work in the type area
of the Devonian has been published, though a number of
pape'rs havc lefen'ed to the area. In one of these papers
(Weisbord, 1956), the proposal was made to change
Liddle's name of Rio Cachiri Series to Rio Cachiri Group
in order to signify a geographically named rock sequence
consisting of trvo or more formations.

STRATIGRAPHY
RIO CACHIRI GROUP

The Rio Cachiri Group was originally named the Rio
Cachiri Series by Liddle in 1928 to designate an assemblage
of blacl<, gray, and red shales, gray micaceous sandstones,
gray and black quartzitic sandstones, and red, blue-gray,
and blackish limestones cropping out in the upper reaches
of the Rio Cachiri, about 77 kilometers southwest of
Dibujado and approximately 89 kilometers west of Mara-
caibo, in the District of Nlaracaibo, State of. Zulia.

The Rio Cachiri Group as now defined consists of three
formations. the Cairo Grande forming the lowest subdivision
of the Group, the Cairo del Oeste comprising the middle,
and the Camp Chico constituting the upper. The type
section for the Group is in Caijo Glande, the western
branch of the Rio Cachiri (Fig. 1). The lowest exposed
bed of the Group is in Carlo Grande, 1,130 meters upstream
from the mouth of Cairo del Sur, where it is discordant
and possibly in fault contact with schists of pre-Devonian

WESTERN VENEZUELA
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278 INTERNATIONAL SYMPOSruM ON THE DEVONIAN SYSTEM

Tlst,r I.
LIST OF FOSSIL INVERTEBRATES FROM THE RIO CACHIRI GROUP

lArranged in ascending stratigraphic sequence from Liddle's samples 73 to 311

Y = Yeakel eollection.near top_9f Cairo Grande Formation in Caiiodel Norte. F-1 = Float (sample OJ.113). position in section notknown. F-2 = Float (s.?Lmple-OJ-9?).^Position in section not known. Samples 38, 34 and 31 are'float occurring in the outcrop areaof the Caffo del Oeste Formation in Cairo del Oeste.

Samples 73
COELENTERATA

Heliophyllum halli, Milne Edwards & Haime x
x
x
x

BRYOZOA
F enestrellina oenezuelensis (Weisbord )
P olypora cachir-ita Weisbord

BRACHIOPODA
x

Weisbord
Leptaena rh,ontboidalis (Wilckens) s. l. (=L. boyaca Castcr) --
Leptostrophi,a cf. L. conchtna (Morris and
LeTttostrophia w
Dictaostroplr,i,a
Stropheodonta

x
x
x

x

x

x

Stropheodonta ( C lt nwstrophia? \
? Stroplr,onello cf. S. nteridionalis
Sch,ellwienella g oldring ae Caster
Tropiiloleptus carinatus (Conrad)
Chonetes (Eod,euonaria) uenezuelezsis Weisbord
C honetes ( E o dets onari,a) subhemis Ttherica Weisbord
Chonetes stiibeli Ulrich
Ch,onetes ? zuliensis Weisbord
? todwonaria
Camarotoechi,a
Dintgloclostus
Dicttlloclostu.s
Conchi.dium ? sp. bord
Productella ? sp. cf. P. spi,nulu:osta. Ha
Amphi,g enia elon g ato, toeisbor di, Harris

ll

Atrllla retinuloris ltarrisi Caster
Synrifer
Spirilcr
Spiriler

uei^sbtn'di Harris

M eristella uheeleri Caster
Meristello,
Vdtulina ?
Ath,gri* s piri.f eroides
Pentagonia? genunisu

casteri, Hamis

x

x

x
x

x
x
x
x
X
x

x
x
x
x

x
x
x
x
x
x

x
x

x

x
x
x

x

Caster

?

kitgi Castcr
ols.soni Caster

x
x

x
x

Weisbord

x

F"1 F'-2

x
x
x

x

x

xx
x

x

x

x
x
x

x

x
x
x

x x
x

x
x

x

x
x

x
x
x
x

x

x
x

x
x
x
x

x

x

x
x

x

x
x

x x

x
x

x
x

Cairo del Oeste ?

72 7t 69 65 61 63 43 42 Y 38 37 36 34 31

I
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TABLE I (continued)

Samples 73

219

PELECYPODA
[,tt]tlodottt tts? ttl rir:lti Clarl<c
?'cllirr<rlrsis ? tettezttr:kttrits llat't'is
Tcllinonrttrr ? sp. Harris
Edtttondiu s.i/li:rr, r Ilaltt & llatlillttr ...
Nrrcirltr, ? sp. Ilallrs
Actinoptr:ria sitbttlli,'/r i IIat't'is
l,itttoptcra. 1t:trttis I I.rt t is
Auit:tr.lopecte:tt yeu nc li Weisborcl
Aoicnlopecten sp. indet. Weisbord
Cyprinardinia, subindento Weisbord

GASTROPODA
Pleurotorttat'io penezuelc?r.sis Weisbord
Platyceras
Platyceras

sinistt'ttnt Harris
? gi.braltar Harris

Plat uostottto, uentricosttttt Conra rl
Plnlrr,rstorrto Dentrtcosttttt'pert,i
Pir:, ryrrsforDo tteueritutttLttt, (WeisL.,,

ARTHROPOI).\
Plrucops argentintts ? Thomas

I'CHINODERN{A
Cr^ri, i.i fragmelts

ogt:, 'flre top of the Group is jusl llnder a basal conglomer-
ate ,he overlying Palmar.,., p,,r't:tatiofl (Permo-
Cal'b,,nif{\,'r)u'?) in thc Caiio Grandt ri a point 2,065
lrletei'. ,r,\\'ri ir'eam froln the mouth of t irrro del Sur. The
lrpper cor 1 t with the Palmarito Fortir iiiorr is presumed
'.; l;i' sng of unconformity, though the strata on either
,, : of the contact are more or less concordant.

iire liri ,.,.ss of the Rio Cachiri Group is calculated
rr','r Liddle's section to be about 2,438 meters (8,000 feet)
;lrrr-K. However, stnrctural complications in all of the
.,ections measured by Liddle, including the occurrence of
faults, Llnconformities, tight folds, and overturned strata,
undoubtedly will nccessitate rcvision of the present thick-
ness estimate.

Cqfro Gronde Formotion

The type section of the Caijo Grande Formation (named
bl,Liddk,, 1|,i3, pp.74-77) is in Carlo Grande, an east-
:;,rving i :'of the Rio Cachiri, located in the District

of Maracaibo, State of Zulia, approxinlately 90 kilometers
west of the city of Maracaibo.

At the t1'pe locality, the Ctriio Grandc Fot'mation con-
stitutes the lower division of the Cachiri Group, extending
from a point 1,130 meters upstream to a point 65 meters
dorvnstream from the mouth of Cairo del Sur. The base
of the Cailo Grande Formation is discordant with, and
possibly faulted against, a pre-Devonian complex of schists
and quartzites intruded by granite, whereas the upper part
of the Cario Grande Formation grades into, and is conform-
able with, the overlying Caiio del Oeste Formation. The
pre-De'vonian complex is named the Sierra de PerijA Series
and is inferred to be Precambrian (Weingeist, 1956, pp.
446-447\. The thickness of the Cairo Grande Formation
in the type section is calculated at 762 meters (2,500 feet),
but in view of the possible fault at the base, the indication
is that the lowermost strata are not exposed and that the
total thickness may b,e greater than that calculated on the
basis of the measured section.

r Ilrt"ris

l

ons
laiio Grande e

F-1 F.-27l 69 65 & 63 43 42 Y 38 JT 3672

x

x
x
x
x

x

x x

x

x
x
x
x

x

x
x

x

x
x
x

x

x

x
x
x

x

x

x
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220 INTERNATIONAL SYMPOSruNI ON THE DE\TONIAN SYSTEM

As originally described by Liddle, the Cairo Gt'ande
Formation in the type section for the most part consists
of gray, nodular shales which are locally fossilifcrous and
contain mudstone pellets and particles of lignitic matter.
The shales commonly are limonitic and calcareous, and
break rvith a shattcry fracture. In the lorvest portion of
the Formation thelc arL. sorno evcn-bcddcd itt'gillitccous
sandstones rvhich contain imprints of Spirzfer and of corals.
In the Cairo clel Oeste, 3.4 kilometers northeast of the type
section, ancl in the Cairo del Norte, 3.3 kilometet's east-
northeast of that, the uppeln-rost beds of the Cairo Gt'ande
Folmation, irs in Carlo Grande itself, ttt'c composed of gt'ay,
highly fossiliferous, calcareous shales and black limestones.

Some 61 species of invertebrate fossils have been des-
cribed from the Cirno Gt'ande Formation by Weisbord
(1926) and by Flarris and Wells (1943), including corals,
bryozoans, brachiopods, pelecypods, gastropods, clinoid
stems, and lalc tlilobites. Mirny of the fossils in the Caiio
Grande Formation resemble, and a ferv are identical with,
species found in the Oriskany, Hamilton, and Onandoga
Formations (especially the Onandoga of Nerv York State),
and on thc basis of this sirnilality the Carlo Grande
Formation is predicated to have been deposited in the
interval betrveen latc Early Devonian and cat'lv Middle
Devonian time.

The fossils described from the Cailo Grande Foltnation
and from the ovet{ying Ciarlo del Oeste Fot'tnation at'e
listed in Table I.

Most of the fossils occur in the upper tr.vo-thirds of the
Cailo Grande Forrnation and are pallicrrlirrlf irbutrditttt
near the top, as, for example,, at Lidclle's sample slations
63, 64, and 65 in Cairo Grande, ancl at stal.ions 42 anrl 4ll
in Cairo dcl Oeste. Yeakel's fossils u'elc, also obtuincd itt
the upper part of the Cailo Grandc Foltnitt.ion in Citno
del Norte. The largest number of species (37) in the
Cairo Grande Formation are in phylurn Brachiopoda, the
next largest in Mollusca (Pelecypoda 10, Gastropoda 6),
followed by Coelenterata (5), Bryozoa (2), and lasily
phylum Arthropoda in which one species of trilobite is
recorded. There are also several species of Echinodermata

(crinoids) but thcsc har,c not lrcen idenlified because of
the fragmcnlal nalurc of 'lhe"ir pleservation.

The Carlo Cilandc l.'orlrirtion cxtcnds noltheast. of thc
t5,'pe section thr:ough Carro dr.l C)estc and Cailo del Not'te
for a distance of about 6.7 }<ilometers. Farther north,
fossiliferous float probably florn this formation has bcetr
reporletl from the Rio Sor:rry and Rio (iuirsurc, anrl this
suggests that thc Carlo (-irrrnde I'olrrralion t:ontinuos not'th-
castrvard from Cuno Grancle fol pclhaps a distance of 25
kilomelcrs or more zrlong tl-re. east flank of thc Perijit
Mountains. Thc. Foln-ration is crposecl southrvest clf Cl;,,

Grandc. but its exlent in that dirt'ction is trot knou'n url;i
certainty. According to Edu'ards (191-16, p. 1177), the rocks
tunderlying the Tinacoa Formation (Carl;oniferous) in Rio
Tinacoa u,ere clescribcd by Gcalel, under "Devonian Undif-
ferentiated" in practically lhe same terms as Liddlc ttstxl
to desclibe his Carro Gt'ande Fot'tnati<lt.t, ittrd poscill1t
Gealel,'s "Dcvonian Undifferentiated" is corrclative u'ilh
Liddlc''s C'arro (lr.rndL' Fol'nl;tliotr. No fossils hirvt: bectt
rcported from thc "l)evoniitn Undiffelcntirttcd" and lhe
collclution is thelefolr- sttslrect, Irttl iI cot't'r'<'t u'ould it ,i . rte
the prescnce of Lou'ct'-lliddle Dcvottiatt t'ocks itlr , .i ;()
kilornetels soutll\l'est of (liriro Glandt. On the u'e.sl llank
of the Perija Mounlains in Colombia, deposits llrrrt seem
to be cot't'elativc u'ith tht' Cano Gt'ande Fot'tuutiot.t of lhc
Rio Cachili Glorrp of \,'enczuela are knou'n cast of NIanaure,
near C--Lrlumani, and southeast of Santa Isabel (Fig. 2).
According to Trumpy (1943, p. 1291-12911), the Devonian
at Mananre is composed mainly of u,hitish lrt'on'n sandstone
and rlurrtzites rvith inlercalations of lrri, , gl'ay shales.
About 1.5 kilometers east of Matraurc the lollori'ing fossils,
identified b1' James Steele Williams, u'ere collected in a
fine-graincd fet'r'rtttinotts sitttrlslclnc:

Fi.rrt'sllt'llinoirl ll'\ ozollr)s, lrrrrlrirlll.r' lirlgcll' lrclonuittg 1<r

Pti.rlltotrt, Le'plrtt'ntr! t'l'. 1,. I,o.rlttttr (-its1t,t', Slt'rryiltcodttttttt?
/iris1r.,it's/iii Claslt.r', St t ttlittxtLktrtttr! r:[. S. ('o)i('(ri'(t Hall,
Strolirt'txlctntt l('.rltuttst t'o1iltirt) t'l'. rlir'lict/i ('aslt't', ('ltort-
etes? s1t. rrndet., I)r:lth.r/r'is? cl'. "STrili/cr'" tltttxlotcu'itts Hall,
STtit'if r:r' ( Attsl t'ttktsTtit'il't'r') cf. S. rottat'r'lictr.s (NIot't'is iurrl
Slrarp), Spirifer (;lrrstrrrlospii'i/a') ihet'itt11i I(avsc.t', "Spit'-
ilef' kinyli Caster, other indctermitrate fragmetrlat'y brach-
iopods. Gastropods, indctermittale ft'agments. Trilobile
pygiditrm. Crinoid coltunttals.
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Scvcrirl of the. Nlirnirttlr. folrtts in thc abol'ct list itt'e ptcscnt
in the Citrro Gt'andc I.'ot'trtittiotr of \/etrttzttcla, it1-rpt'ttxitttirtcly
85 kilonrctt'r's N 62'' E of Nlitttirttn'. The' lu'o other locali-
tie's in (-'olourbiir rvltt't'c Nlicldlc I)cvoniitn t'ot'l<s itt-c exlloscd
on thc u'cst {lanli of 1he I']cli.jii l\'Iotrtrlirit.ts (in the Rio
Sinriti lr(,iu.Cut'tttrtiu.ti itnrl itlrptrrrittritlclv t3 kilotl-ielct's
stittlht.itsl ol'S;ttrlrr Isitllr'l) itt, ,rl 1 1() irrtrl 125 liiltltllt'1t't's,
rr. ;r'rr.r'tivt'l.r', sotttltrvt'sl oI Allrttirttt e. 1'lttt I'our'1lt N]t'so-
tlcturrurtt ltit'ali15' itt ('olilrtrlrilt is ['-Irtt'sllt, stlltlt: l]iliii liikr-
tnt,tt.t's sottlh of Nlltrtitttt't', itt lltr'(brrlillt't'ir ()r'it'tttitl rtltt't'r'
ir. ltuntbet' of spec:ics tttr: the salllc iIS at Nlittraut'e an(l ill
the Curlo Grande Fotruation of Venezuelu. The filth
localitl, in Colornbia rvith t'cpot'ted Middle De'r'onian t'ocks
(Schuchet't 193I)), is in the Goajira Peninsttlit, but in thc'
latest rvot'k on the Goajila Pt'trinsrtla by Rollins (11)6Il)

no Devonian rocks hrtvc been lccognized.

Cofro del Oeste Formotion

Thc Cirrro dt'l Ot'slr' F-ot'uritlirit.t is nillllcd lt'ottt thc (litrro
dcl Ocste blanch of thc. Rio (-'achit.i, ancl is located in the
Districl of .Maracaiho, abotrt 87 l<ilomelcl's \\'est of thc
cit51 61 Nluracaibo. In Cano rlel Oerstc, 1hc lype scction,
rlhich u'as named and de.scribcd by Lidclle in 1943 (p.
I f-19), cxlcnds frour 3,000 mL-lel's upstream to 1,1150 tneters
upstrLral.n irbove tltt' jttrtctiotr of (-.trrlo del Noltc'. The Ctrrlo
dol Oeslc t.olrlation, the middle' division of thc Rio Cachili
Gr ,,r r1, ilotrttitlllt-' u'ith btllh lhe underlying Citrro
Grerrr,l,. .rrrrt tlvL.l'lyittg L-arnpo C--hico Formations, and its
thiclinc.ss is given as uppt'oxinratc-ly 1,067 meters (3,500
feel). In thc t.\'pe'scction, thc bitse of thc'Citrlo dcl Ocste
F, . :.rtion is lepttsentccl by lt lllitcl< unctuous shale u'hich
r'',,r, r'nlably overlics gray, culcarL'ous shale at. the top of
1ir, tluiro Gt'ande F-ot'nration. Thc greater pitt't of the
,'irro dcl Ocstc Folrtuttion, ho$'cvc'l', is cotl.tposed of bluish
l,l'i, lt, finc-gt'ttincd, I.t.tit:itcootts ilnd fel'l'lrSlnous rluar'1zitc;
,, ,, li glay, nlicAceous, nodulat', trnfossiliferous shale rvhich
llirs ir shirttery ft'actut'c uncl contains pat'ticlcs of lignite';
black, nlicaceous, slat.y and splintcly shale; and argillitccotts
lirncstonc' containing lttany cot'itls itnd soute cl'inoid coltlllln-
als. In Cairo Gt'ande, sotrc 3 kilonrctel's southwest of the
typc scction, thel'e is a dikc of basttlt about 9 rnetcrs (ll0
feet) thick near thc base' of the Carlo del Ocste Fornlation,
and on botli i,lls of thc stec'ply diDping dil<c the shtrlcs at'e
indurated iiti., .ilaty.
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Although Liddle (1943, p. 18) stated that no fossils were
found in the Crriro del Oeste Formation, he reported (ibid,
p. 45, 46) that sample 37, presumably found in place, and
takcn flom "'calcareoLls shale' and shaly limestone" in the
lou'cl third of the Formation, contained many corals and
somc clinoid stems. The corarls are llelioph3lllunt, hallt,
n{ilnc Erln,ards and I'Iaime and fleterophrcntis uenezuelen-
sis (Weisborrl), ancl both thc'se. species occur in the upper
lrvo-ihilds of thr. undcllving Cairo Glandc Folmation,
tvlrit:h is c:onsirklccl 1o bc lute Lou,er'. Dcvonian to early
Nlitlrllc Dcr,<-inian in agc. In vicrv of thc. presence of several
identiczrl fossil spccics in both forrnations and the transition
of the' Carlo Glandc to the Carlo del Oeste Formation, the
age of the Carro del Oeste Forrnation is thought by the
present rvriter to be Middle Devonian.

Thc Cairo dcl Oeste Formation has bcen corrclated by
Edn'ards (1956, p. 577-578) rvith the Tinacoa Formation,
the ty,pe section of u,hich is in the Rio Tinacoa, approxi-
nrutcly It2 l<ilomctcrs southrvcst of Crino del Oeste. The
Tinacoa Folmution u,as probably first described by geolo-
gists of the Caribbean Pe.troleum Company, but it was also
namcd a "Devonian" unit by Donald MacArthur in 1928
in a rc.polt to the Venezuelan Atlantic Refining Company.
In 19-15 (sce Edu,ards, 1956), Gealey dcscribed the type
seclion as follorvs:

"The Tinacoa Formation consists of uniformly thin-
bc'dded, hard, gray-black, nodular calcareous shales,
medium-grzry, carbonaceous siltstone, and light gray,
hard, fine-grained, calcareous sandstones. Thickness of
invidual beds is commonly between two and five centi-
meters but may reach a decimeter or more. The
formation is stained with limonite, and limonitic nodules
arc locally abundant in the shales and siltstones. The
shales bleitk rvith a blocky or splintery fracture".

Thc typc section of the Tinacoa Formation begins in
the Rio Tinacoa 1.5 kilometers northwest o,f "hacienda"
Medcllin, and extends northwest and upstream from that
point for an acrial distance of 1.6 kilometers. The Tinacoa
Formation occupies the center of a syncline, both limbs
of which are bounded by faults. At least 850 meters
(2,779 feet) are exposed on the disturbed west flank of the
syncline. The 'finacoa Formation overlies "Devonian un-
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differentiated" in the Rio Tinacoa, and in the Rio Cuiba
near by to the south, it is overlain apparently conformably
by the Macoita Formation.

It was formerly eonjectured that the Tinacoa Formation,
which is unfossiliferous except for plant remains, might
be correlative with Liddle's Campo del Oeste Formation of
Middle Devonian age, but on the basis of palaeobotany and
other data (Miller 1962, p. 1571-L572), the Tinacoa Forma-
tion is now considered to be Carboniferous in age.

Compo Chico Formotion

The Campo Chico Formation is the uppermost unit of
the Rio Cachiri Group. Its type section is in Cairo Grande,
a tributary of the Rio Cachiri, in western Maracaibo Dis-
trict, about 88 kilometers west of the city of Maracaibo.
In Cairo Grande, the Campo Chico Formation extends from
1,400 meters to 2,065 meters downstream from the junction
of Cafio del Sur. The Formation is said by Liddle to be
conformable and transitional with the underlying Cairo del
Oeste Formation, and unconformable, though virtually ac-
cordant with the overlyihg Palmarito Formation of Permo-
Carboniferous age. It is not possible to determine with
certainty, but the unconformily betrveen the Campo Chico
and Palmarito Formations is believed to be one of con-
siderable magnitude.

According to Liddle, the Campo Chico Formation is at
least 609 meters (2,000 feet) thick in the type section,
where it consists of dark gray, even-bedded, ferruginous,
quartzitic sandstones interbedded with hard, dark gray,
mieaceous and sandy shales. There are also a few thin,
black limestones. In Cailo del Oeste, about 2 kilometers
northeast of Cairo Grande, quartzites with rounded to
angular grains of quartz are present in thc Formalion, and
in Cairo del Not'tc, itbout 3.8 kilorletct's northeast of L-ailo
Grande, sandy limestoncs and calcareous sandstones arc
components of the Folmation. No fossils are reported
from the Campo Chico Forrnation, but its conformability
with the underlying Cairo del Oeste Formation of Nliddlc
Devonian age, and the resemblance of some of the strata
in each of the two formations, are reasons for suggesting
that deposition continued into the early Upper Devonian.

The Campo Chico Formation was mapped by Liddle for
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er distance of 4 kilonrelcls betu,cen (lairrr ,lc' and Cailo
del Norte. The Folmation uncloubtedly t,'i, 1s northrvard
frorn Caiio del Norte and southrvald frorri (.i\ilo Grande,
but thc distances arc not know,n. Liddle (7944, p. 20) and
Edrvards (1956, p. 348) suggested that the equlvalent of
the Campo Chico Formation to the southu,est rvas the
Macoita Format.ion, exposed in Rio Macoita, approximately
65 kilomel.els southrvest of (--irilo Glande. Ilorver,c,r, in ir
more recent discussion, Miller (1962, p. ll>74) preso!i, lhe
follorving intelpretation :

"The Macoit.a Formal.ion, which rests on tlrr: 'I'ri'
may tzery likely be Permian. This Forn.rlior i.:
up of rltrirt'lzitic sandslones, calcarcous shalc, ,ri,
dense basaltic florvs, and abundant conglomerali's iri, I

gritty sandstoncs. In their constituent clastic matc'r'ials
the Tinacoa and Macoita Formations, and lhe hasal
'Paltnat'ito' of the Rio Cachiri, shorv cviit," 'i I

period of strttctural disturbancc arrtl ('onse(Ir{ ui Lr, ,

of older units, including in part the ren,oll,rlrg {)f basai,,:
and other materials from u'ithin the Mact-rir , ''

With the Macoita and ,I.inacoa pormationq !r{)\\. ils!
to thc Permo-C--albonifct'ous, the only Devorr,,i,r locli
pot'ted south of the Rio Cachiri are th^. l1l5gpillL.1l r,.,

Gealey (see Edu'ards 1956, p. 577) as i' 'onian Llndil
ferentiated" in the Rio Tinacoa, underlying the Tinr,.
Formation (Calboniferous). The "Devonian undiffererrti-
ated" in Rio Tinacoa is not fossiliferous like the Cairo
Grande Formation in the Rio Cachiri, but lili ically
some of the roeks described by Gealey seem to bc idt'ntical
rvith those describ:rl by Liddle in thc Cairo Glande Fortra-
tion. If they are correlative, then the Middle Devonian
u'ould be knorvn from a region 75 kilometers southrvest of
the t1'pc localilr., on the east flank of the Pelija Mounlains.
Thc geolog.r.'ol'llte llirc'li t'otrnlr'1'tl-ris lur south is lelaliloll'
tunl<nou'rr, lirorrglr lhcrt is l'('irson lo suspecl lhal llrt'
l \ , rniirn is inrlt't.rl prr.st,nl , iI orrll' lorirlll'.

AGE AND CORRELATION OF THE RIO CACHIRI
GROUP

The 61 fossils idenlified ancl clescribedi,., \Veisbord
(1926) and by Flarris and Wells (1943) florn the Rio
Cachiri Gloup, indicatc that. thc Carlo Glan,t" ,,n4 Cairo

I
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de'l Oeste, Formations rvere deposited betr,veen Oriskany
ancl Hamilton timc as represented in North Ame'rican
c:hr"onologl,, and that thc age, of thesc' strata is late Lower
Devonian to c,ar{y NIiddle. Dc.vonian. The upper part of
the Rio Cacltiri Gloup is said 1o be unfossiliferous in the
15,pc locality, but 1hc tlansitional nnttrrc of the formlrtions
atrd the. r'ecrlrl'cnco of similirl scclimc,nts throughout the
Gt'cittp are thought to inrlir:atc lhirt dcposition r:t-rntinued
itrto later l)c.r'rinian 1imc, and lhat 1he upperrmost formatiott
of tlie Rio Cacltili Glotrp, thc' Canrpci Chico Formation, is
i\'Iiddlo to Upper Devonitrn in age.

The areal exlent of thc Mesodevonian in western Vene-
zuela has nr , i,een established. From the occurrence of
fossilifcrotrs iiri;tt in the Soctry and Guasare Rivers north
of the Rio ( .., triri, it is conjectured that the Rio Cachiri
Gronp may be exposc'd for a distance of 25 kilometers
north of Carlo del Norte. The Group certainly continues
southrvestll,atd fror-n Cailo Grande, but again the extent
can only I rrmised. To judge from the tectonic map
of the Sierrrr ,ir.Perija by Miller (1962, p. 1580-1581), the
Devonian corr,,: l)e prese.nt here and there along a southwest-
trending complL.x for some 75 kilometers.

In the ncighboring rcptrblic of Colombia, Middle Devonian
tr,cks are reported in the Gtrajira Peninsula by Schuchert
r t935. p. 672); neilr ManAure, neal Curumani in the Rio
Simiti, and soulhetrst of Santa Isabel hv Trumpy (1943, p.
1291); and at'Floresta by Caster ('lt":": 1942). Manaure,
, 'ti,i.rrli, and Santa Isabel are on t.ire rvest side of the

:',.,'ija Mountains (the Sierra de.P,';i- orms the divide
' rveel Colombia and Venezuela), r.loresta is in a
r.rlot of the Cordillera Orientarl (Fig. 2). One arm of the knot
!;r'erges to forrn the Sierra de Perijd west of Lake Mara-

ibo, and the other arm diverges.to form the mountain
l, irr ,rf Tachira, Merida, and Trujillo southeast of Lake

l\laracaibo in Venezuela.

Littlc is known about the Guajira occurrence except
Schuchert's statement that fossils collected by Scholl and
Remington were identified by Galloway as Middle Devon-
ian. There is no question in my own mind that the fossils
identified by Galloway were indeed Middle Devonian, though
their localit.5, must he verified. In the latest work on the
Guajira Pcninsula by Rollins (1965) which covers in detail

nearly the whole of the Peninsula in Venezuela and Col-
ombia, the presence of Devonian rocks is not rec.orded.
The rich fauna from Manaure has been dated as Devonian
by James Steele Williams, as have the fossils from Santa
Isabel, by Emeis. Considerably more is known about the
Floresta fauna from the works of Caster (1939; 1942)
who concluded that the Floresta beds were laid down about

56A

cAR'"'oto

Fig.2. Mop showing Mesodevonion locolities in northwestern Venezuelo ond
northern Colombio. (Adopted from Trumpy.l9a3, p. 1285).

EL

VENEZUELA

\
U

O EOGOTA

I

lr' ..\.

\.

i
I

I

RtO

@
O KILOMEIERS 

'OO-E:-==0 M[.ES 2fi

UMAN

q
I't

NSA

r{
\ao\r\

o
e

MANAURE

COLOMBIA
FLORESTA O

LAKE OF
AIARACAIEO

Rro cocrrNr o



224

the same time as those of the Cailo Glande and Cario del
Oeste Formations (Middle Devonian). Trumpy (1943, p.
1291) was of the opinion that the Santa Isabel and Manaure
faunas are more closely allied to that of Floresta than to
that of the Rio Cachiri Group, though geographically they
are nearel', and palaeontologicnlly just as close, to the com-
plex at Rio Cachiri in Venezucla than to Floresta in the,
Cordillera Oriental. Ilorvever, it may well be that the
"Mesodevonian" dc.posits at Manaure, Cttrumani, Santa
[sabel, and Floresta wcre laid dou,n coeval lvith the Rio
Cachiri Group, or a palt thereof, despite certain differences
in lithology and faunal content which may perhaps be
ascribed to local ecological conditions. Caster (7942, p. 58)
visualized a Mesodevonian sea\l'ay extcnding from North
America across th. Caribbean Sea into rvhat is nor,v Vene-
zuela, Colombia, Per',r, Brazil, and Bolivia, and it r.vould
seem from the dala ar.ailable that the Venezuelan and
Colombi:rn scrlirrrt'r'rls lvr.r'u rlcposilcd in this seaway. Caster
(7942, p. l-r1) furthcr suggested that the Rio Cachiri Group
of Venezuela, the Florcsta beds of Colombia, the Erere
Formation o[ Brazil, and the Sicasica Formation of Bolivia
are essentially timc crluivalents.

In addition to their occurl'cnce on both flanks of the
Perij6 Mor.rntains, rocks of the Devonian system have been
reported for many years in the Merida Andes of Vene-
zuela. The Mcrida Andes is the mounlain chain rvhich
branches off from thc Cordillcra Oriental of Colombia (in
which the Floresta Devonian is for"rnd), and extends north-
easterly t.hrough the Venezuelan states of Tachira, Merida,
and Trujillo. The scdimentary units that have been said
to include Devonian s1 rata arc the Mncupati Series, the
Momboy Series, or the Mucuchachi Group. The propriety
of including the Devonian in any of these units was ques-
tioned by All;ercline, Nlohler, and Weisborrl in thcir conlri-
but.ions to the Strutigraphical Lexicon of Venezuela in 191-16.

In 1961, the Mucr-rchachi Group u'as subdivided by Pierce,
Jefferson, and Smith, in ascending serluence, into the Rio
Momboy, the Libertad, and Remolino Formations, rvith all
these formations being placed in the Devonian system. A
re-study of the "Mucuchachi" interval has since been made
by geologists and palaeontologists of Compaiiia Shell de
Venezuela and Creole Petroleum Corporation, and in their
paper titled "Paleozoic rocks of Merida Andes, Venezuela"
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(1964, p. 70), the follorving statcmenls, sui I by licld
evidence and expelt palaeontological analysi: , rnude:

"Re-study of sr-rpposedly Devonian faunas flom the
M6rida Andes has shou'n that their true ages are
Ordovician, Silurian and Permo-Carboniferous . . Not
a single fauna of definite Devonian age was rccognized
in this revision. l)irleozoic: stratiglaphy is rcvicu'crl irr
the light of this ne\r'information The rr;ur,
Nlucuchachi Formation (not group) is applierl 1,, "
metamorphosed ,,1;rtes and allied rocks u'hich ,

'Rio Momboy Formation' are sLlppl'css(-,(i AS unnr'(r
synonyms of the Caparo, and (or) Nlucuchachi l'(,i,r;r
tions."

Thus today, the orrli tr- Iion in Venezucla in rvhic6 ,

Devonian is knrlu'n ,, 
-1 

1,:111 rlotrltt is in Lirl,lt.'s t1,pe ser
in the uppsr Rio Caclriri, on the east flank of 1he I'
Mountains, 89 kilornetels rvest of the city of Malir,
Iforvevet', there is little qucstion that the Devoniiln (.rr',
extended northeast and southu'est of the Rio Cachiri
rvith so tnuch of the Palaeozoic represented in the I\t.,
Andes, evidence that thc Devonian u'as also depositcrl .

may yet be discovercd.

SPATIAL RELATIONSHIP OF THE SOUTH AMERICAT;
AND NORTH AMERICAN MESODEYONIAN

Yeakcl, Weisbold (1926), Castcr (1939; 1942\, l\il1'lr'ril
(1940), and Harris and Wells (1943) all have nol(,r, i;rr.
similarity of the Rio Cachiri and Floresta faunas npd 1lrost)
of etllrivalent age in northeaslern Uniled States, espocriillr,
in the classic and relative.ly flat-lying Middle Der,onian
stt'atit ol ccnl rirl Ncu' Yoll< sllrle. As shou'n in 'firlrlt'
II, tlrt'rr. irn'(il spi't'ics in ir.i st'rrt,r'a anrl I-l nraior hit.r'irlr.hit's
(ph1'ltrm or class) llttrs fal rr:1lo11etd front tlte Rio (lacltili
Gt'oup of Venezut,lir. Of tltcse, 6 specics (1() pel r:ent) ar.r<l

trt leasl 3l-r gc'nera (ti6 pc.r r,en1 ) occlrl in the N{esoclcvonian
of the "C-r.ntlal Nerv Yolk Pror-ince." Addilionalll,, 2-1 oI
the \/enezuelan specits (or'.13 lter cenl) so closcl5'r'escmllle
their "Nerv York" counterparls that u'ithout knou,ledge o[
their locality a numl:er of thc Veneznelan species might bc
considered the same as the nollhcrn ones.



TABLE II
Ctrtnparison oI thc Vcntzuclan and "Contra] New York"

" I\{csockrvonian trixa.

,9q,

stated to me, that based on palaeomagnetic data and certain
unpublished structural evidence, eastern North America and
northern South America could have been close together
during Middle Devonian time, that the two continents may
then have been separated by only a narrow east-west sea-
way located possibly in the present Caribbean Sea, that
since Palaeozoic time North America probably has rotated
counterclocku,ise u,ay from South America more or less
continually to Recent time, and that the resulting separation
of the conlinents has produced the present Gulf of Mexico.
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Though lhc laronomy of thc Vcnczrrclan fauna may be
irt need rrl'r''.r'ision, it is ckar that many of the- fossils in
llte Carrt, iilirnclt-. irnil L--aio dcl Ocste Folmations at'e
similar tcl, and some identical wilh, those of thc Oriskany,
( )iiirlldoga, and Ilamilton Formations of thc Ccntral Nerv
' ,r'l< Province'. Evcn in apl)earance some of the rocl<s of
llr. r)nandoga and Ilamilton Formations in Ner,v York are
rlillictrlt to distinguish florrr thosc of the Car-ro Glande
Fornration. Of coulsc a shirlc is a shale whel'cvcl'
it is, I-itrl if a shirlL, in ir nor'lhel'n latitude has the
si r ,s lil hology, the' siulre textule, the sillrlc
c(,i ,,,, trnd contains idc;rticirl ol neurly identical fossils
as a shale in a tropical lalitude 3,540 kilometers (2,200
miles) a\\'ily, such facts may e-ithor reinforce an observer's
accopttrncc of lhe conccpt lhat ecologic conditions were
r , lially thc same in an cxtensi\:c connecting sea during
ir , r period of geologic time, or it may cause him to
spL'crrl:rtr. that the. rocks and fauna are alike because the
lu'o norv widely sepamtcd rc[lions \\,ere rclativcly close to
,:r('h othcf cluling that pcriod. Thc Mesodevonian of
Nt:$, York and Venezue,la, now separated by some 32
de,glees of latitude, suggL'st deposition at about the same
tirne and in a similar environment, and the question that
poses itself is whether ecological and biological conditions
\tere indeed similar over the great distancL's implied, or
u,hether tlr'' ,,lrilies indicate a nearness of North and
South Am, , , Devonian time.' I have discussed this
problem $,i1h iry colleague William F. Tanne'r, and he has
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