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ABSTRACT. The geol ogy of the St. Anndés Great River I nlie
showing the faults is presented as a base to understand the succession. The lithostratigraphy is

described and eight formations are recognised: Windsor Formation (Coniacian: 230+ m thick),

Clamstead Formation (Santonian, divided into five members: Lower Clamstead Mudstones; Lower

Clamstead Sandstones; Middle Clamstead Mudstones; Upper Clamstead Sandstonespper

Clamstead Mudstones: 403 m thick), Liberty Hall Formation (Late Santonian and Middle

Campanian separated by a major fault: 60+ m thick); Drax Hall Formation (Middle Campanian:

63 m thick); Cascade Formation (Middle-Late Campanian: 180 m thick); Lime Hall Formation (Late

Campani an: 14 m thick); St . Annés Great River For mat
Ground Formation (Early to Middle Eocene: 290 m thick). The age assignments of the various

formations are discussed based on previous and ndwassil records.
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1.INTRODUCTION succession. Sohl (1979, p. XXXXI.2) went as far as
to sayfi s t graphicicontinuity and occurrence of
The small Cretaceous inlier exposed along SPOth mollusks and foraminifera make this one of the

Annos Gr d&igure DRn norhern Jamaica Most important sequences in the Antilles for
contains a succession of predominantly clastigStablishing a detailed biostratigraphy of the

rocks. This sequence is important for understanding @ ' i b b e a n. InRhisaper @ cews@on of the

Cretaceous stratigraphy in the Antillean Regiosgtratigraphy of the ifer is presented together with a

because it yields ammonites, inoceramids an@@W geological map as a base for future work on the
planktic foraminifers in a relatively continuous biostratigraphy.
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2,PREVIOUS STUDIES dome. Unfortunately | had not the time to examine
the east and west boundaries of the inlier. There
Sawkins (1869, p. 199) in his report of thé"Iff  does not appear, however, to be room on the sides
May, 1866, stated thatt he Gr eat S tof theAalleydfer allRhevsteata of the inlier to be
... [and its tributaries]... have cut through a exposd, and the higher beds must be either faulted
portion of the upper conglomerates of the trappeaout or covered unconformably by the Montpelier
series and expose some of the supermzent Limestone. The northern end of the anticline is
bl ack shales to thdé&heempured wyfa fauli thag rubsyin aHnokibrtd-
exposures do not appear on the Sawkins and Browasterly direction through the mineral spring and

6Geol ogi cal map of J a rbdngscdawh the Niatpelie8 l6ndestohehagdinst thea s
published in Sawkins (1869) nor onthe Hilmapot ower beds Thé notharelimb ofthe er . 0
1898 (Hill 1899), which is largely a copy of theanticinefiex poses only the | ower S @

Sawkinsand Brown map. The Sawkins and Brownc ongl omer at ewithddi pheNNB|Il aer 30U
map was produced in 1865, before the geological p t o Thé @dutbern limb exposes, from the
mapping of Jamaica was completed, probably tbase upwardsj t h i cstones and conglomerates
coincide with the legislature imposed terminatiorwith some shaly partings and beds of flaggy grits,
of the geological survey of Jamaica at the end afbove which comes a few feet of clays followed by
1865 (Colonial Office Remrds, The National pebbly sandstone. These graduate upward into blue
Archives, Kew, London). Sawkins, however,clays and shales with rare bands of sandstone. In
managed to obtain an extension to complete tlene place | saw a few marineoskils (small
surveying, including St. Ann, but the Sawkins andPholadomyalswhich are apparently of Cretaceous
Brown map of 1865 was never revised. Thege. Unsurveyed o c k s , about E mile ac
trappean exposures in St. Ann are, however, shovgtrike succeed; then, at the point where the tributary
on thegeological map of St. Ann, dated 1866, thafrom Dawson Town joins the main river, clays are
was completed for the survey of that paristagain seen with occasional bands of pebbly
(manuscript copy in the Institute of Jamaica) andandstone, followed by a thick group of sandstones
this was presumably the map that was referred #nd conglomerates over wh the river rushes in a
by Matley (1924a) as showing these exposures. series of cascades. Pebbles up to 24 inches in
Matley (1924a), durig his survey of water diameter were seen in these conglomerates. They
resources in Jamaica, discovered the existence otantinue as far as the bridge that crosses the river
gas seep in the Windsor Spring, a spring that hatt the confluence with the Fonthill tributary. Then
been reported by Sawkins (1869), and measured tbemes a bed of shaly Rudistmdstone with a
gas to be 98.34% methane and 1.66% carbonatrix of yellow marl. It has a superficial
dioxide. At that time, Matley regardetie clastic resemblance to a bed of Yellow Limestone, but
rocks exposed in the river valley to the south as afontains Radiolites cancellatusWhitf. and R.
early Eocene age, suggesting that Cretaceous rogkapeirousia) NicholasiVhitf., so that it is evidently
might exist at depth. Subsequently, he discoveredad Cretaceous age. A few feet of clay succebds,
Cretaceous limestone in the sequence at thebed of nodular limestone, followed by more blue
southern end of the inlier (Matley, 1924b)clays in which I found an abundant marine fauna.
containing rudists Radiolites cancellatugvhitfield Dr. C. T. Trechmann F.G.S. who was then in
and Radiolites nicholasi Whitfield) which Jamaica kindly examined the specimens (as well as
Trechmann, in a personal communication tahe rudists from the limestone) and identified the
Matley, thought were probably of Maastrichtianfollowing:- Pecten (Janira) quinguecostatus,
age. Matley suggested that the bulk of théholadomya(a species also found at Providence,
succession exposed in the inliwas either below parish of Portland), Turritella sp., Cardium,
the limestone or separated from it by a faultCerithium spp., Solarium (?) sp., Amauropsis &
Matley made a hurried geological survey of thether Naticoids Dentalium, Volutilites (?),
inlier before he left Jamaica (Matley, 1925).Plicatulasp., Corals, 2 spp., Boid fragments.
Matleyds (1925, p . 1 4 ) Dr. Trechntannicgnsiders the horigon repeepenteddsu ¢ e d
hereeiThe strata of t hef ihighest €retacedus Magstrichtan). The lgys pass
2% miles from north to south along the floor of thaip into conglomerates, in one bed of which the
valley with a width not exceeding % mile. Thepebbles consist entirely of hard fresh black basalt

general structure is an anticline, the principle axisvi t h a resi nous | usture. o
of which trends nearly north to south, but in the Trechmann(1927) recorded over 1,400 ft of
northern part there are dips to the east, sothas ecti on in the inlier, puts t|

there is some evidence that the inlier may be anits, recognized thaBarrettia occurred in the
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Table 1. Succession in St. Annbés Gr8BHt River as giver
Thickness in feet
1. Tertiary whie marls passing up into white limestone ?
Unconformity ?
2. Conglomerates containing numerous limestone pebbles. Richmond or basal Eocene. ?
Unconformity.
3. Grey and black shales becoming calcareous towards the base. Fossils pieeiiifida quadricdsita,
Plicatula cf. andersonj Pholadomya jamaicensi§&osaria sp., Glauconiamatleyi Apporrhaissp.,
Cerithiumcf. libycum and other forms. The gastropods occur mostly in calcareous shales a few feet
above the limestone. About 40
4. Clayey limestone wh fragments of Rudistae. 10
5. Grey and pink nodular limestone containing complete and broken specimBitadiblites cancellatus
andB. subcancellatyBBarrettia moniliferg and a large specimen lofperiousia nicholasi 12
6. Massive conglomerate thi many igneous and a few limestone pebbles. 50 (?)
7. Grey and blackish shales and shaley sandstones. A bed ofCamalllaoccurs in these shales about 800
feet below the Rudist limestone and below this is a bed Witlitella cardenasensjsNeithea
subcompactaNaticasp.,Ostreasp.,Echinodernmspines, etc. About 1,000 feet below the limestone a
specimen ofnoceramu<f. balticuswas collected by Mr. J. V. Harrison. over 1,000
8. Grey nodular shales with calcareous bands, no fossils seen. 300 (?)
9. Thick conglomerates and sandstones, base not seen ?
Table 2. History and relationship of lithostratigraphic schemes used for the rocks exposed in the Cretaceous to
Early Eocene of St Annds Great Ri ver I nl i eate). AgEsm, For mat.
apply to this study.
Jamaican Chubb, 1955, Meyerhoff and Jiang and Herein
Stanolind 1956 1958, 1960, 1963 Kreig 1977 Robinson1987 Formation m Age
Conglomerates New Ground Congl. |New Ground Fm |New Ground Fm [(290)
New Grounds
Formation . . . - StAnn’s Great | StAnn’s Great
Diozoptyxis Shale | “Diozoptyxis” Shale River Fm River Fm 48 Late_
Campanian
Lime Hall Limestone |Barrettia Limestone (anzegﬁllﬂﬁi?gﬁ) Lime Hall Mbr | Lime Hall Fm 28
Cascade Congl. Cascade Fm 180 ]
Middle
Great River Formation | Cascade Fm Cascade Fm Drax Hall Fm 63 | campanian
Actaeonella Beds
Liberty Hall Fm |60++ | Faulted
InocnirS::\g?i:s;)Beds Inoceramus Shales Clamstead Fm | 403 | Santonian
Windsor Formation Windsor Fm
Windsor Shale Windsor Formation Windsor Fm |230+ | Coniacian

Rudist

from

Limestone, and described various fossils Oil exploration began in Jamaica in 1955 by
t he sequence. T r €anddiara BasedMetalsd with chaiimant Fraaktin Di s

worth repeating hereT@ble 1) because it has Roosevelt, and the initial target was the Windsor

formed

the basis of many subsequent reports, boffas seep, but because ascesuld not be gained,

on the succession and abouietage of the the Geological Survey recommended a site at West
sequence. Trechmann (1936, p. 253) collected &fegril, but the site selected was 5 km to the east of

ammonite from thefi |

s hal

owest
800

k n o wn thisfbecausd theiie fvas easyuascess to the road and to

es, S 0 me ft

PCJ, 1982). Various unplithed oil company
Srpparts happlied Hormatiore namesato the vatiduss 6

by L. F.

ard attributed to the Upper Coniacian or Lowersuccessions in the Cretaceous of Jamaica and some

Santonian. Subsequently this specimen has beefi these
identified as a Santonidwowakitesof the paillettei

names have subsequently become
established in the published literature. The Jamaican

group by J. W. Kennedy (written communication inStanolind Oil Company (1956) used the follogin

Sohl,

lemarchandi(Grossouve) which ranges from Early An n 6 s

1979, p. XXXI.3) and asNowakites names for the Cretaceous succession exposed in St.
Gr elTabte 2)RWindsor For(nation,

Coniacian to Late Santonian (Wiedmann andsreat River Conglomerate, Lime Hall Limestone

Schmidt, 1993).

and New Grounds Formation.

b ed water supply BMright, 2996; Exploration Bieissoh o n e 0
that was identified asNowakites aff. paillettei
(d6Orbigny)

)
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Tabl e 3. Pl anktic foraminifers fromverhe 6l noceramus ¢

Position Assemblagdrom Esker (1969) & revised Assemblagésquare bracket§ from Pessagno (1979)

Late Santonian Marginotruncana renzi renz{Gandolfi), M. renzi angusticarinatal Ga n d d\. §igal)
( Rei c hve hupgusticaferataGanddfi) according to Pessagno, 197W. coronata (Bolli), Heterohelix
reussi(Cushmann)Globigerinelloides aspefEhrenberg)Gublerina deflaensiéSigal), Planoglobulina glabrata;
(Cushman)Rosita fornicatg Plummer),Globotruncana linneiang d 6 Or WGuegnhelitijasp. cf.G. cretacea

Upper part

Middle Santonian: Marginotruncana renzi renzf{Gandolfi), M. renzi angusticarinatd Ga n d ol digali)
( Re i c hve dupusticaferatgGandolfi)], commonM. coronata(Bolli), Dicarinella concavata(Brotzen)
common Gublerina decoratissima (de Klasz), Heterohelix reussi (Cushmann), Hedbergella sp.,
Globigerinelloides aspefEhrenberg)Gublerina deflaensi§Sigal).

Middle part

Early/Middle Santonian: Praeglobotruncana algerian&aron, Marginotruncana renzi nezi (Gandolfi), M.
renzi angusticarinatd Ga n d &/l digali R e 6 c HVe duyuéticafematdGandolfi)], M. coronata(Bolli),
Dicarinella sp. cf.concavata primitiva(Dalbiez),D. concavataBrotzen),Gublerina decoratissiméde Klasz),
Heterohelix ressi(Cushmann)Hedbergellasp.

Lower part

Chubb (1955, 1958, 1960; in Zans et al., 1963) Greiner (1965, fig. 6) published a map of the
progressively revised his interpretation of ths uccessi on i n St. Annbés Great
succession exposed i n f&l abouAtwa fiitlss ofGheenay alomyithe aiver I n
1955, a foufold division was recognised broadly section at the point whe the dip in the beds swings
foll owing Tr eipgtidbnmd 400 6te froch dreaclly eastwards to broadly southwards (our
2,500ft of shales and conglomerates (placed in thiault F4). Esker (1969) described planktic
Cenomanian) of the Inoceramus Shales or Seriésraminifers from the Cretaceous succession in St.
(Zans 1953; Chubb, 1955) below the Barretishnnés Gr eat Ri ver collected t
Limestone; the Barrettia Limestone (Turonian)fault, but his ages were differenfrom those
40ft of shales (Turonian) above the Barrettisassigned to the succession by Bronimann. Esker
Limestone (which Chubb called the Diozoptyxiq(1969) reported three assemblages of planktic
Shales in 1955); and@consi der abl doramimfers Krome the Inoceramus Shales and
congl omer at alsoveaThalnosehamus sugdgiested a Late Coniacian to Late Santonian age
Series of St. Ann was placed in the CenomaniafTable 3). However, Pessagno (1979) noted that the
based on Chubbds Inoceramus ¢preseteiof M. candavata and tofa lesser degree
crippsi Mantell, whereas the Diozoptyxis ShalesGublerina decoratissimandicated that all three
were named afteGlauconia matleyiwhich was assemblages were of Santonian age. Esker (1969)
transferred to that genus. The interpretation of the | so | i sted sparse foraminifer
section changed considerably after Zans (1954,eet of organic rich shalesd (
p.2) recognised a fault in the shadenglomerate of the Drax Hall Formation of this study) above the
sequence to the south of Wdsor (Chubb, 1958, Inoceramus Shales and from a shale within the New
1960; in Zans et al., 1963). This fault (our fault F2Ground Conglomerate that indicated Campanian
was interpreted to separate Campanian rocks to thad EarlyMiddle Eocene ages, respectively.
north, from a southerly dipping Turonian to  The Inoceramus Shales have yielded various
Campanian sequence to the south. The southespecimens of inoceramid bivalveshat were
succession began with the Turoni@oniadan discussed in a series of papers by Kauffman (1966,
Inoceramus  Shales, containinglnoceramus 1969, 1979). An inoceramid collected from float by
deformisMe e k , T r eNowakiteshpailletei H. L. Hawkins has been the cause of much
and Turonian or Turonia@oniacian planktic controversy; it was identified a$. inconstans
foraminifers (identified by Paul Bronimann of theWoods by Chubb (1955, p. 191),deformisMeek
Esso Standard Oil Company in Havana, Cubajgy Chubb (1958) andl. cf. deformis by Chubb
followed by an unnamed itk conglomerate; the (1960). Kauffman (1979, XXX.7) suggested instead
Barrettia limestone (?Santonian); and thehat this was a specimen @fordiceramus mulleri
Diozoptyxis Shale (Campanian). The(Petrascheck) of late Santonian or early Campanian
conglomerates above the Diozoptyxis Shale weragge. Equally, the specimens indentified.asrippsi
now referred to as the New Ground Conglomerat®lantell from the Inoceramus Shales by Chubb
(Chubb, 1960) and tentatively assigned to thé€l955, p.191) were identified a€. mulleri and
Campanian. The mae Windsor Shale was used forCataceramus (Endocostea) balticy8oehm) by
the succession to the north of the fault (ChubtKauffman (1979, p. XXX.67). Kauffman (1966)
1960). al so made Otentative field ide
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Campanian Inoceramus proximus suibcularis  recognised three formations: the Windsor Formation

Meek and Hayden in grey shales in the upper paat the base (Lower Coniacian to Lower Campanian),

of the Inoceramus Shales. Thus, Kauffmarthe Cascade Formation in the Middle (Upper part of

concluded that all the inoceramids collected fronower Campanian), and introduced the name St

the Inoceramus Shales suggest a late Santonianfonnés Gr eat Ri ver Fabthemati on f o

early Campanian age. succession. The St Annbdés Grea
Meyerhoff and Kreig (1977) summaed the included the Barrettia or Lime Hall Limestone and

results collected to date, including unpublishedhe overlying (Diozoptyxis) shales, and was

details of the St. A n atiillutedGo thea MiddR iande Uppers Campaias.s i 0 n

collected by Norman Sohl and their figure 16 is/erdenius (1993) studie the calcareous

reproduced here Fgure 2). Norman Sohl nannofossils from St Annds Great River,

estimated that the Windsor Formation was T®0 samples cannot be related to the measured sections

850 ft thick, and collected ammonite$€roniceras described here.

cf. moureti Grossouvre, Gauthiericeras cf.

bajuvaricum (Redtenbacher), Baculites cf. 3.METHODOLOGY
yokoyamaiTokunaga & Shimizu anbleocrioceras I'n order to understand the suec
sp.) and inoceramids  Cfemnoceramus

Great River, a detailed geological map is required.
This was difficult to create before besauof the
lack of a detailed base map that accurately shows
he course of the river. The 1:12,500 series
opographic map produced by the Jamaican Survey
ivision shows only the general course of the river,
not the details of its bends, because in the keria
photographs there is extensive tree cover across the

the north of the fault (our fault F4) shown bywhole valley. This lack of detail has rendered

Grener (1965) and Esr (1960) it fes to (BTS04 N8P cf e pler vl becavse some
south of the first fording. The age ranges for the !

Y on this 1:12,500 scale map.
Inoceramus Shales indicated by Meheff and o . e
Kreig (1977) are based on the planktic foraminifer% stFeor:])thlIJiitSt\l/Jvi)é isii (t%e?:?ég?ehlgalbgssn:ggm%nto
studied by Esker and the inoceramids identified b%%lich the geological data could be plotted pThe

Kauffman. The planktic foraminifers are shown 8%ourse of the river and road and the positions of
being collected to the north of the first river P

fording, yet Esker 6sn igﬁ%%%or iingls)v(\ﬁfrgrrec Ig%eg.gﬁgllowi%gsthg rb;}Si% tio
indicates t hey wer e CePOpdegC(% d Ehg\ég gfealo%?//evﬁﬁhasal
volcanic boulder <congl COFH r?céo%efoah iled elosgluma hS t he
first fording. o Thus pggion qrﬁ]a'hnq?g'?s. p%né
inoceramids were collected from about the sam%?]gvgﬁg \I/r;?ilc\)tsu{aa ulljtgltt?]’att v?/esrgl:ijeeﬁtri];ijeglp of beds,
interval and the species identified indicate that thé . ; . i
Inoceramus Sdles are of Santonian age. The Following geological mapping, the.strat|graphy
Actaconella Beds (237 440 ft thick) consist of a in each falt block was measured. This allowed a

lower unit of conglomerate and an upper unit o omp_osne section for the |n_I|er to be created.
8ssns were also collected during and subsequent to

shales; they are succeeded by the Cascaﬁ1 . : : X )
; : e logging exercise, but a detailed discussion of all
Conglomerate (600 800 ft thick). The Barrettia the fogsgsilg would take up too much space here.

Limestone, or Lime Hall Limestonas 10-20 ft Further renortsdetailing the. various fossil arouns

thick and was correlateﬁ Wi III h%.()\fa‘ltleo égﬁ&anian
. Collected from the Tinlier will- be™ presente

Stapleton and Green Island Formations of weste

. . : Clsewhere. This paper concentrates on establishing a
Jamaica. The succession is completed by the '

Diozoptyxis Shale (800 ft thick) and the New sound Iithostratigraphical base and reviews_ the
Ground Conglomerate (more than 951 ft thick). | .eneral _age  assignment of the various
thesame year, t he name |t§c{st_rat|grﬁprp|%%m£s. Great River
Formation, presumably after usage by Norman
Sohl, first appeared on the 1:250,000 geological
map of Jamaica (McFarlane, 1977).

Jiang and Robinson (1987) briefly describedth@ he det ai |l ed geol ogi cal map f
succession in t krdnliebThey River FigureG) shaws thBithe structure is fault

waltersdorfensis  hannovrensis (Heinz) and

Mytiloides fiegei (Trdger)) from the base of the
formation that indicate an Early Coniacian ag
(Sohl, 1979; Kauffman, 1979). The Inoceramu
Shales (1,300 to 2,200 ft thick) are shown a
beginning at the fault between the third and fourt
fording (Meyerhoff and Kreig 1977, fig. 16).

However, this fault (our fault F2) is significantly to

4.LITHOSTRATIGRAPHY
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Figure 4. Key to symbols used

bounded and not an anticline testativelysuggested

by Matley (1925a, b). Furthermore, there are more
faults present than has previously been mapped. These
faults separate fault bounded blocks with moderately
consistent internal dips. A pronounced change in the
dip direction of the rocks in the river occurs associated
with the major fault 3 in Figure 3) a little upstream

of fording number 1; north of this fauldips are
generally towards the east, whereas to the south of this
fault, dips are towards the south. There are several
faults faults FAF3 in Figure 3) in the northern part

of the section (within the Windsor Formation), a fault
(F5 inFigure 3) in thecentral part of the inlier (within

the Liberty Hall Formation), and a faukq inFigure

3) at the southern end of the inlier (separating the
Cretaceous rocks from the Eocene conglomerates). At
the southern end of the inlier, the Eocene rocks also
dip towards the south, but with a smaller amount of
dip than the Cretaceous rocks. It is probable,
therefore, that the Lower Eocene conglomerates
overlie the Cretaceous rocks unconformably, as
originally suggested by Trechmann (1927), but due to
the faulted conts this cannot be proved.

The revised lithostratigraphy presented here
recognizes six Cretaceous formations (Windsor,
Clamstead, Liberty Hall, Drax Hall, Cascade, St.
Annods Great Ri ver) and
(New Ground Formation). In addition, a nuenkof
marker beds have been identified (and are also
described) either because they have a distinctive
lithology and are easily recognizable in the field, or
because they yield common or biostratigraphically
important fossil assemblages.

Windsor Formation

Introduction. The name Windsor Shales was
introduced in an unpublished report by the
Jamaican Stanolind Oil Company in 1956, and its
first published usage is by Chubb (1960) for the
succession between the fault (our fault F2) and the
Windsor Spring. Thename Windsor Shale or
Windsor Formation has been widely used
subsequently and is retained here for the successi
of siltstones, sandstone and conglomerates belq

one

of St .

Eocene

Annds

for mat.i

Gr eat

on

igure 5. Stratigraphy of the Windsor Formation to
north of the fault immediately south of the First

Ri

the Inoceramus Shal es irdidind BeBtions are arrdhded) il SrdeCdiofgae Ri ver

Inlier. The base of the formation is n&es.

river from fording #4 to fault #4.
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