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Abstract This paper describes the lithostratigraphy of the Yellow Limestone that is developed
in northern St Elizabeth and southern St James on the western part of the Clarendon Block. The
succession of formations, based on different lithologies is djsished as follows: Stettin,

Papkin (new name), Camperdown (new name); Litchfield; Chapelton, Spring Vale (new name),
Merrywood (new name), Ipswich and Appleton (new name).The older formations show
alternations of clastic rocks (Papkin and Litchfield farames) with carbonate rocks (Stettin,
Camperdown and Chapelton formations); the upper formations show alternations of platform
interior facies (Chapelton, Merrywood and Appleton formations) and platform edge facies
(Spring Vale and Ipswich formations). Hyes of the formations are constrained using larger
benthic foraminifers. The cycles developed are compared to standard sequence stratigraphy
cycles. The new name Mount Ednatson Formation is introduced for a Cretaceous Formation

in the Maldon Inlier.

Keywords:White Limestone Group; Lithostratigraphy; Cenozoic (Paleogene, Neogene); Jamaica,;

shallowwater facies.
1. Introduction

Central western Jamaicancludingnorthern St Elizabet(particularly the region around Ipswich
andElderslig@ and southernSt Jamesexpose extensive outcrops of the Yellow Limestoore

the western margin of the Clarendon Blggkgure ). The area was important for establishing
the Ipswich Member\(ersey, 195Y, which was originally assigned to the White Limestone,
whereas he succession in th&¥ellow Limestone around the Maldon Inlier wasrked outby
Zans &s reported byChubb inZans et al., 196B8andAtkinson (1969. Versey(1957) considered
that the Ipswich Member showed a transition from theddllie to upper Eocene (which he took
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at the entry ofLepidocycling something that halsorecognized in the section at Swanswick
House, the type locality of the Swanswick Member of the White Limestdaosgand Versey,
1956 Verseyin Zans et al., 1968 The Geological Survey subsequently mapped the Ipswich
Memberand Swanswick Formatioas a single unie.g.,Bateson, 1972a1972h), which led to a
misunderstanding of the stratigraphy of this arézetals of the succession have also been
given byRobinsorandMitchell (1999, Robinson et al(2018 andGold et al.(2018 based on a
fieldtrip led by ths author). Some of the units present in this area are the same as those found
surrounding the Central Inlier, and those names are retained here. Other units have no
representation around the Central Inlier, or show different facies developments, and new
names are imoduced for themln this paper a formal lithostratigraphypsoposed for the

succession in this area.
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Figure 1. Simplified geology of Jamaica showing blocks and belts (based on White Limestone
palaeogeography) and the principal areas studim this paper.

2. Lithostratigraphy

During the Upper Eocengéhe Clarendon Block of central Jamaica can be identified based on the
presence of shallowvater facies in the White Limestone Group, which is surrounded by-deep
water facieqchalks)f the White imestoneGroup found in the WgWater, North Coast and
NewMarket (ex MontpeliegNewmarket)belts (Fgure 1). This workfollows Mitchell (2016 as

separating the late Palgene and early Neogene limestanef Jamaica into two groups, the
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Yellow Limestone and White Limestone groups, with the base of the White Limestone defined

by the base of the Troy Formation.

In this paper the lithostratigraphy and sedimentology of the Yellow Limestone is
described, withLarger Benthic Foraminifers (LBF) used for biostratigraditgl{ell et al., 2022
2024). Eight formations are recognizefigure 2 in the Yellow Limestone and are described in
detail. The geology of two areas is presented which show the successiomdtfons in the
area:Figure 3shows the area around the Maldon Inlier aRdjure 4 the area around Elderslie;

a key is provided ifigure 5 In both maps, the unconformity at the base of the Troy Formation
(Figure 6Aand6B) is obvious. Ipswich House, which was referred t&bexsey(1957) is now a
ruin (Figure 6, but good exposures are still found along the disused Ipswich raikigyrée

6D). Following the formal descriptions, the development of cycles is discussedacetpn a

sequence stratigraphic framework.
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Figure2. Diagrammatic stratigraphical relationships of the rocks of the Yellow Limestone of the
western Clarendon Block
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Figure 3 Geology of the area around the Maldon Inlier showing the Yellow Limestonecgssion and
relationships with the underlying rocks of the Cretaceous (updated from Gunter and Mitchell, 2005)
and the overlying Troy Formation (White Limeston&ee Figure 5 for key.
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Figure 4 Geology of the area around Elderslie showing the Yellow Limestone succession and
relationships with the overlying Troy Formation (White Limeston&ee Figure 5 for key.


http://www.caribjes.com/

Please cite as: Mitchell, SF. 2026. Stratigraphy of therellow Limeston¢Eocenepn thewestern part of the
Clarendon BlocKlamaicaCaribbean Journal of Earth Science (Unrefereed Preprint), 59 pp., available online 14

July 2026 at www.caribjes.com.

Shallow-water
Cenozoic limestones

Unconformity
Camperdown Fm

Eox | Papkin Fm

Unconformity

= Stettin Fm

Unconformity (on Cretaceous)

W

Superficial deposits

—___— Superficial Boundary

<°‘Q// Roads
/QQ// Rivers

w | M. |Newport Fm Q| Alluvium
< Unconformity
E OLst | Browns Town Mbr Deep-water
3 OL. | Walderston Mbr Cenozoic limestones
E F comerset Fm Mis¢ | Spring Garden Fm
~ Unconformity
u'l C
- Es | Claremont Fm retaceous rocks
T | E» |BambooFm Clastic rocks
=| E |TroyFm Limestones
—— Unconformity
w| Eaw |Appleton Fm
= Ipswich Fm Bymemls
o -+ Horizontal bedding
= | Emw |Merrywood Fm
20 iDDI
z Esv | Spring Vale Fm 1 Dipping beds
= | Ex |Chapelton Fm e et R
ch
o ) ) S, Stratigraphic Boundary
- Er | Litchfield Fm -
=
@)
-
<
w
>

Railway line (disused)

Figure 5Key to maps shown iigures 3 and 4.



http://www.caribjes.com/

Please cite as: Mitchell, SF. 2026. Stratigraphy of therellow Limeston¢Eocenepn thewestern part of the
Clarendon BlocKlamaicaCaribbean Journal of Earth Science (Unrefereed Preprint), 59 pp., available online 14

July 2026 at www.caribjes.com.

b

C ot o L et DA ¥ &
Figure 6lllustrations of theunconformity at the base of the Troy Formation and general views of the
area.6A, Unconformity between the Troy Formation and Ipswich Formation in a field on the road from
lpswichto YSFaltsy 2 S G KS OF @S gAGK ail t I Othdljs@ish Forinalich@S Wdzt
immediately below the unconformity surface; the Troy Formation is horizontal and the Ipswich

Formation dips down to the left (south) at 28B, Unconformity between the Troy anderrywood

formationson the road from Retirement to Aompongg the unconformity is the irregular surface

dipping gently to the right (about halfway up the image on the right), and the Merrywood Formation

dips down towards the left at P56C Ruins of Ipswich House (the type section of the Ipswich Formation

Ad oKSNB (GKS NRBIFR (2 L LA 6D QuknellothedisGsedfdgay line 6 KS Wal A
between Ispwich and Maggottythis section is critical for understanding the relationship between the

Ipswich Formation and the overlying White Limestone sasion (Troy, Bamboo, Claremont and

Somerset formations).

2.1. Stettin Formation

Introduction. The name Stettin Member was introduced Bgrter and Robinsorfin Wright,
1974 p. 4] for the lower unit of limestone in the Yellow Limestone around the Central Inlier.

This had previously bearalled the Cascade Limestongdrseyin Zans et al., 1963 the Lower
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Limestone of the Chapelton FormatidRdbinson et al., 192) and the Cavalidviember of the
Chapdton Formation Bateson, 1974 The usage of names is giverMitchell et al. 2026, this

volume) and is not repeated here.

[These three paragraphs are retained here for review purposes and will be removed
from the final versionThe rame CascadEormation was used in an unpublished oil company
report byKozary(1956 p. 10), where it was briefly describgtie name was first publisheais
Cascade Limestone Mersey(in Zans et al., 1963p. 26), and was subsequently usedArgen
(1975 p. 651). The name iisappropriate as the community of Cascadesituatedon rocks
belonging tathe upper pars of the Litchfield and lower pastof the Chapeltorformations; and,
in any casgthe name Cascade Formation is preoccupied by a Campania¢€ous) unit in
GKS {0 ! yyQa (hehs 1958 MitahelStNal., PAASwhichMhasdormally
published prior to thepublication of thename Cascadeimestone byersey(in Zanset al.,

1963.

[The name Cavalier Formation was usedhyeson(1974) in the side notes to the
1:50,000 Falmouth quadrangle geological map (Geological Survey, Sheet 8), but is preoccupied
by the Cavaliers Conglomeraten Eocene conglomerate unit overlying the granodiorite in the

southern part of the Above Rocks Inl{@reen, 1972).

[Kozary(1950 uUS R G KS NI y 1 hiFCastade Foimatiopresymably 2 NJ
0SOlIdzaS AG o6& YFLIWLIOoEtSd ! fGK2dzZAK GKS bWl y| 27
Versey (irZans et al., 1968 Robinson and Mitchel(1999 changed the rank to formatiomhe
Stettin Formation is widely distributed around the central and newistern margins of the
Central Inlier; andni St James, is only preserved in a fault kddokhe southwestof the
Maldon Inlier. Elsewheracross he northern margins of the Cornwalliddlesex Block it has

beenremove by erosion prior to the deposition of tiRapkinor Litchfield brmations.]

Description.Inthe area around Maldojthe Stettin Formation consistd pale weathering
limestones that areinbedded.Molluscs and larger foraminifers are abundapalished
limestone slabsind thin sectionshowpackedwackestonesnd floatstonesomposed of

gastropodsigure 3. A complete description of this formation will be given in the paper of the
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Yellov Limestone exposed around the Central Inlier where there are much more extensive

exposuregMitchell et al., 2026 [this volumé)]

Type sectionThetype sectionfor the formationislocatedalong the road from Freemans Hall
to Stettin (Porter and Robinson Wright, 1974 p. 41 Mitchell et al., 2026 this voluma@.

Figure 7 Stettin Formation polished slabs and thin sections from around the Maldon Inlier, St Jénes.
(WL2931), miliolid paed wackestone (polished slab); scale bar = 10 #Bi(WL2933), gastropod (Q)
miliolid packed wackestone (polished slab); scale bar = 10#@{WL2931 ii; thin section, ppl), miliolid
packed wackestone with quinqueloculine miliolids (q) &dseyella jarmicensigv); scale bar = 5 mm.

7D (WL2933 ii; thin section, ppBparse floatstone with packed wackestonmatrix containingmollusc
debris, branched corals (c), dasycladacean algae (d), quinqueloculine miliolids (q), planispiral miliolids
(p), andV.jamaicensigVv); scale bar = 5 mm. Both from the western side of the Maldon Inlier: WL2931,
18°19.866' N, 077° 49.505' W; WL2933, 18° 19.936' N, 077° 49.558' W.

Palaeontology and ge. In southern St James, the Stettin Formation contains molluscs and LBF.
Amongst the molluscs, gastropods predominate. The LBF include miliolids (quinqueloculine and
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flat, biserial planispiral forms) anderseyella jamaicensi¥ery rare examples éfelicostegina
belonging to theH. minogH. gyralidineage are also present. 8&d on the presence of the
latter, and the absence of nummulitids, the formation is best attributedBi6 (Mitchell et
al., 2022 2024).

Distribution. The Stettin Formatiooccurs in areas within and to the south of the Maldon Inlier.
It is only preserved in three small fault blocks, two of which only shovtle#in Formation,
and the third of which shows Cretaceous shales overlain by the Stettin Formation which in turn

areoverlain by sandstones of the Papkin Formation.

ThicknessThe formation is relatively thin an estimated thickness of 1IB)m is probably

present around the Maldon Inlier.

DiscussionFaunally, the Stettin Formation cannot be easily distinguished fronbaise of the
Camperdown Formation. It is distinguished as a unit since in underlies the Papkin Formation,

whereas the Camperdown Formation overlies the Papkin Formation.
2.2.PapkinFormation

Introduction. Chubb(1958) introduced the name Popkigeriedor a series ofhales and
conglomerates exposed on the road from Maldon to Maroon Ttvat he believed lay
between the Maldon (Cretaceous limestone) and Vaughansfield (Cretaceous limestone) series.
The shales contain Cretaceous fosgar{ter and Mitctell, 2009 are attributed to the
Cretaceous, but the conglomeratesntain only reworked Cretaceous fossils amd attributed
to the Yellow Limestone Groupere. Although the origin of the nam@t 2 LJjadstdted to be
unknown (Mitchell et al., 2016), following adiscussiorwith localresidentsof Maroon Townit

is clear thathe name isan incorrect spelling dPapkin Spring, a permanent sprijthat issues
from the conglomerates on the road from Maroon Town to Malddm Atkinson (1969
produced a major the Maldon Inlier, but was apparently unaware@fubl 4958 paper(it
is not cited) Atkinson (1969 introduced a different nomenclature, recognizing separate
Maldon, Shaw Castle and Vaughansfield limestones (all of Cretaceous age) separated by

Ceaceous mudstones (the Summerhill Mudstones below the Maldon Limestone and the

10
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Woodlands Mudstonesdih between the Maldon and Shaw Castle limestones and above the
Vaughansfield Limestorand indicated as of Cretaceous adée Maoon Town Mudstones are
shownabove arun-named basal conglomerataith the conglomerat®verlying the Shaw

Castle Limestone (between Maroon Town and Shaw Castle) and the Vaughansfield Limestone
to the east of Vaughansfieldtkinson (1969 attributed the Maonon Town Mudstones to the
CretaceousFromAtkinsonQ d96% pl. 2) map, however, the basal conglomeretbetter

interpreted asunconformably cutting across the Cretaceous succession (althatkgmson,

suggests that the conglomerates represent a tidermnel cut within theCretaceousimestone
WNBSFQ FIF OASa

Gunter and Mitchell(2005 made a separate interpretation 8 SR 2y DI @AYy Ddzy
Ph.D. work They considered that the Cretaceous (Maastrichtian) rocks of the Maldon Inlier
consisted of (from basepwards): Woodlands (corrected fro@hubl) 4958 Woodland
Series) Formation, Maldon Formation (including the Shaw Castle Limestéitidrafon, 1969,
Popkin Formation {sic}, Vaughansfield Formation and Flamstead Formation. The name Popkin
Formationis amissspelling of Papkin anas noted above, is inappropriater the Cretaceous
rocks here the name Mt Edmondson Formati@hppendix J is introduced as a replacement
(the community of Mount Edmondson or Mt Edmondson is located on the road from Maldon to
Maroon Town on the outcrop of the Cretaceausidstones between the Maldon and
Vaughansfiled formation)sThe name Flamstead Formationpseoccupied by the Flamstead
Limestone oMatley and Raw(1942), but the name Garlands Formaticafter Garlanddviocho
Series ofchubb, 1958and Garland Series Ghubb,1960) is availableGunter and Mitchell
(2009 placedboth the basal conglomerates drthe overlying mudstones within the Maroon
Town Formationandit was indicated thathese wereseparated from both the Cretaceous
rocks and the Yellow Limestone by unconformities, ti@Maroon Town Formation was

attributed to the Paleocene or early Eote.

New geological mapping indicates that the conglomerates underlie the Camperdown
Formation and that a unit of sandstones and mudstones underlies the Chapelton Formation

but to the north the Camperdown Formation is present between these two clastis. Uriie
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name Papkif-ormationis introduced for the unit of conglomerates beneath the Camperdown
Formation, and the incorrect spelling Popkin Formation is retired (this should lead to little
confusion, as the names aspeltdifferently). The Maroon Townd¥mation is also retired

because of ambiguity about its age (Maastrichtian, Paleocene or Eqegrethe name

Litchfield Formation, proposed in the Central Inlighit€hell, 2016 2021) is used instead. The
Litchfield Formation can be seen cutting out the Papkin and Camperdown formations towards
the south, suggestingither ongoing tectonic deformatiofbetween the deposition of the
Camperdown and Chapelton formatigra sequence stragraphic control (a retrogradational

sequence set)

Description.The Rpkin Formation consisiof a thin unit of pebbldo cobble clastsupported
conglomerategFigure &¢B). The clasts are generally subangular to subrounded and consist
largely of igneousthologies (andesites and basalts). Reworked, abraded Cretaceous rudists
(Titanosarcolitesp.)and limestone clasts also occur within tRapkin Formation In the upper
part of the formation, mediumto coarsegrained sandstones are present. The contaith the
overlying Camperdown Formation is not exposed, and it is unknown whether there is a

transitional unit of siltstones in the upper part of the Papkin Formation.

Type locality.The type locality lies on the road from Maldon to Maroon Town at Papkin Spring,
where typical conglomerates of the Papkin Formation are expdSedter and Mitchell, 2005

fig. 8).

Thicknessilt is difficult to determine the thickness of the formation,tkat least 20 m of

conglomerates appear to be present.

Distribution. The Papkin Formation can be mapped in an area extending from Shaw Castle
toward Vaughansfield on the eastern side of the Maldon Inlier. Here it forms a basal
conglomerate to the CamperdawiFormation and is cut out by the unconformity at the base of
the Litchfield Formation. Conglomerates are also found on the eastern margin of the
Sunderland Inlier to the south of Amity Hall, and these are attributed to the Papkin Formation.
Further north,to the north of Virgin Valley, also on the eastern side of the Sunderland Inlier,

there are further conglomerates which are also tentatively attributed to the Papkin Formation.
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DiscussionThe conglomerates of the Papkin Formation resemble those of &enkans Hall
Formation, but underlie the Camperdown Formation (early mid Lutetian) rather than the

Stettin Formation (earliest Lutetian). They most likely formed as an incised valley system cut
into the Cretaceous rocks on the northern margin of the Corhivaddlesex Block following
faulting (creating the Northern Platform Boundary Fault) and subsequent subsidence within the
North Coast Belt (although rocks older that Bartonian are not exposed in this part of the North
Coast Belt).
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A

Figure 8 Selected outmp photographs of the YeIIow L|mestone from the Elderslmswmh area,

northern St Elizabet8A¢B, Papkin Formation, pebble conglomerates, road from Maroon Town to Shaw
Castle, edge of Maldon Inlier, St Jan&S.Litchfield Formation, lignitic shaleserlain by sandstones,

road cut during road widening operations, EldersdiB, Chapelton Formation showing typical bedded

14
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yellow-brown limestones, church along the road from White Hall to Accompong, northern St Elizabeth.
8E Camperdown Formation, crebgdded grainstonefoint, St James8F, Merrywood Formation,
bedded limestones, Merrywood. Hammer (28 cm) for scale.

2.3.Campedown Formation

Introduction. The name Camperdown Formation is introduced here for a series of yellow
brown limestones that overlie thBapkinFormation and underlie the Litchfield Formatidrhe
unit is welldeveloped on the nortkeastern margin of the Maldon Inlier and to the eastla
west of the Sunderland InlieFhis unit is not represented around the margins of the Central

Inlier, where the Litchfield Formation rests erosively on the Stettin Formation.

Description.The formation is represented by medium to tHickeddedand Icaly crossbedded
(Figure 8Ebioclastic, yellowbrown weatheringdimestones(wakestones, packstones,
grainstones, floatstones, carbonate rudstones and grainy rudstarebthin units of brown
dolostones. The limestonese bluegrey when fresh but weathdo yellow-brown with blue-
hearted coresaway from joints The dolostones are dark brovand form thin interbeds with

the limestones, although in some areas thicker units of dolostones are predemtlolostones
cannot be separately mapped. To the negast of the Maldon Inlier, between the Maldon and
Sunderland Inliers and to the east and west of the southern part of the Sunderland Inlier, the
Camperdown Formation can be divided into three separate units. These ardaveloped on

the road that runs fom Shaw Castle to Flagstd®epresentative polished slabs are shown in

Figures §13 and thin sections ifrigures 4¢15.

The lowest unit is composed on yelldwown lime mudstoneswvackestonesaind
floatstonesand is thickly bedde(Figures9¢10, 14. Molluscsand stick corals are common in
some beds. LBF are ubiquitous and dominated by interior platform form$latidostagina
The platform interior forms are dominated by miliolids (including quinqueloculine and
planispiral forms, as well as some farwith an uncoiled adult stagdjalotella floridang
Veresyella jamaicensand Cosknolinacf. douville. Helicostegina gyralis locally common to

abundant and occasional specimengafnteria floridensiare also present.
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Figure 9. Camperdown Formation polished slabs, platform interior facies, Shaw Castle transect, StAJames.
(WL3209), miliolid packed wackestone to packestone, Wetseyella jamaicensed Quinqueloclinasp. B.B
(WL3210), miliolidlictyoconid wackestoneC(WL32.1), molluscan wackestone with fragments of mollugrs.
(WL3213), packed wackestone with coral and mollusc ddb(i&/L3214), wackestone to packed wackestone, with

coral fragments and miliolid§:(WL3216), packed wackestone with coral ragments, milialidsdictyoconids.
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Bioclasts: dictyoconids (dJoleiconus zangt), Quinqueloculinap. B (g), an¥. jamaicensiév); scale bar = 10
mm.

E .vv: - b ;» - 5 Vs 7. 2 ~ o NP %v‘,‘_.. 3 - —
Figure 10Camperdown Formation polished slabs, platform interior facies, Shaw Castle transect, StAJames.
(WL3217), miliolietlictyoconid packed wackestone, with Coleiconus zansi and mili@i@gL3219), milioliel
dictyoconid packed wackestone, with C. zansi and milicidé/L3220), burrownottle wackestone with wispy

(more marly) flasersD (WL3223), paclkwackestone with wispy (more marly) flasers atelicostegina gyralj<C.
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zansiand miliolids EgF (WL3224), molluscan packstone with gastropods and miliolids, different slabs. Bioclasts:
Coleiconus zanét), Quinqueloculinap. B (g)Spiroloculinasp. A (s), an#ielicostegina gyrali¢h); scale bar = 10
mm.

: FS et S A 2 o R ¢ e A S

Figure 11Camperdown Formation polished slabs, platform margin facies, Shaw Castle transect, SAJames.
(WL3229), oncoiddloatstone, with red-algal oncoids and rhodoliths set in a darkasegrained bioclastic sand
matrix. B (WL3230), oncoidalarbonate rudstongwith a dark, coarsgrained bioclastic sand matrig.(WL3230),
Poorly washedarbonate grainstongith commonHelicostegina gyralisomeQuinqueloculinap. B, and

micritized gains.D (WL3231), foraminiferal grainstone with abundaielicostegina gyralisimorpha E(WL3232),
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dolostone (no primary fabrics preserve&#)WL3233), dolostone, vugs after allochemmclasts: dictyoconids (d),
Helicostegina gyralis/dimorphén), Quinqueloculinasp. B (q), an¥. jamaicensi$v); scale bar = 10 mm.

T o

Figure 12Camperdown Formation polished slabs, platform interior facies, Shaw Castle transect, StAJames.
(WL3234), partially dolomitized limestone, with miliolids resisting dolomitization Helitosteginashowing

partial dolomitization; matrix (particularly at top) completely dolomitiz8dWL3236), dolostoneC(WL3237),
dolostone, with coral and calditbivalve resisting dolomitizatio® (WL3238), dolostone with vugs after lenticular
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foraminifers.E(WL3242), dolostone with vugs after lenticular foraminif€&r@/NL3242A), grainstone with miliolids
and rarer lepidocyclinids and mollusc fragments; dédfeial colours due to weatherindioclastsHelicostegina
gyralis/dimorpha(h), Quinqueloculinap. B Spiroloculinasp. (s); scale bar = 10 mm.

Figure 13Camperdown Formation polished slabs, platform margin facie®)(@nd platform interior facies {E),
St JamesA (WL2875), bioclastic grainstone with abundételicostegina dimorphd@olyorbitoinell® andFabiania
B (WL3243), bioclastic grainstofgeainy rudstonewith bivalve fragments and rarer foraminifetddlicostegina
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