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ABSTRACT

~‘Seven new test holes were drilled into St. Croix's
central carbonate plain with a rotary dril! ria.
Cumulative drilling for this phase of the prolject
exceeded 750 feet, and brought the total number or test
- holes for the project. to fourteen. These test holes
allow lithologic and biostratigraphic correlation 1n a
‘north to south transect from Krausses Laqoon to Estate
St. John and in a west to east transect trom Estate
Hesselbera to Estate FPearl.

, The drilling.establishes the existence or a
probable Pliocene reef and shallow-water tfaclies trend
that rims the western and southern coastlines or the
~central plain. The areatest thickness ot Pliocene
sediments occurs in a subsidiary graben block in the
‘south coast industrial area. . The northern ana western
boundar ies of the Pllocene grapéen can be ‘inferred from
‘core data. The Pliocene post-Kingshill carbonates are
less extensive than the Piocene klnqshlll Limestone,
but are generally more permeable.,

Dolomitizationvin the Pliocene carbonates rims
what was the coastline of Krausses Lagoon betore
industrial development modified the shoreline in tne
1960s. - The qeograpnxcal distribution of the dolomite
suggests a hydrologlc correlation between Krausses
Lagoon and the formation of dolomite. The stable
isotopic ‘composition of the dolomite Suagests the
possibility of . a dolomlthxng fiuxd with elevated
sallnlty

Structural mapping on the upper ‘surrace oOt. the
~Miocene Jealousy Formation indicates marked upwarping
under the carbonate highlands. This structural’
upwarping coincides with the greatest isopach. thickness
of the Kingshill Limestone. The patterns suggest a
basin opening to the south, but with a depocenter
located under the present position of the carbonate
~highlands. There is a greater degree of structural
complexity in the central plains region than was
previously supposed. o o . .

Micropaleontological evidence suggests that the
Jealousy Formation s Kingshill Limestone contact 1is
‘time-transgressive within the Miocene. Both units were
deposited in deep water, perhaps at depths greater than
1000 m. Despite the marked color change, there are
surprisingly few mlneraloglc or paleontological
differences between the Jealousy Formation and the
'klnqshlll leestone, and the contact between the two
formations does not imply significant palecbathymetric
change. : : :
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backgrdund'gédlogy”ahd tbe.otheb.litholégic'uhits‘are
dlScusséd in the previous report On’subsurface;géoiogy
(G111 and Hubbard, 1986a) and in the réferehceS’cited

therein.



PREVIOUS WORE

Hyarogecloay -

Eérl”:ceeloaxe‘intef§retetion“éhd greuncwatef gata
vare touhc in a publxcatlon by Cederstrom (195U) which
contalns the’results andv1nterpretatlonsvor-the B
j eproratory drllllnq progfam of the L1v111an
/;Conservatlon Corps. and others 1n 1959 More recent
'work and reconmendatlons-are tound .in U,S. GeOloglc
'1;Survey-puplicatdqns"by Rob;son (19/2),:Hendr1ckson

(1963> and a detailed pupblication by Jordan (1975).

mo:eifeceht puelicet;onsbdeaiiﬁd,speCificalJy witﬁf
Qgrouhqwape: 1ssues are Buros (1976),;Blaek, Crow‘enqe
‘l Eidéﬂess;_lﬁéf,ki9rbg; anq:the‘recent,peportseby
"eeGeragnty and Miller Inc; (léésa,aﬁceb>;"Buros'<i§76}

deals pr;marxly w1th a wastewater treatment and

’TL recharge pr0|ect in the Golden Grove sectlon ot the

1islanq;f Black Lrow and Exdsness (19ro> deal with ;he:
~I¢ntite 13Jand7water system,’inc)uding sgrtacevruﬁothbl
iwétez‘:'»cétchmerﬂ't’and,de'sal‘inatio-n'-‘;Geréght“yénd Miller
(1985a and b) address strlctly groundwater issues, and
'.make specltlc recommendatlons regardxng malntenance of -
:e the publ;c well flelds, governmente}‘organxzatxon”and“'

. aquisition of geoxogichata.v'



s Geology -

The'oyérarl.geblogy of St. Croix is summarized in

a doctofal.diSSertation-ahd iater publications by

Wﬂattehd(é;g.,1§66, 19745, More detailed work on the

‘depositrona] ehvironments and petrology,of'the

""»carbonate foCksvfn paftiCUiar'waS'dohé by Gerhard'et

al. §19?8) and Multer et a] (19775 These papers'

~outline: the. de9051t10n or the carbonate units in a .

L

fault bounded seaway and detlne the type section ot the‘

hxngsh;ll Lxmestone at Villa La Reine. Biostrati-

: grabﬁic wo:k commenced in the 19408 w1th kemp clvzb)
‘Mare recent work is that of van den Bold (1970, Toda

.. and.Low (1976>, Multer et al. (1977) and Ligz <1982>.

'The nOmenclature of the carbonate units on St.

7 Croxx ‘has changed over the years and a short note w1lx

help to clarlry matters The name.“hlngshzll Serles"

was used by kemp (1956) to: descrlbe the entlre Tertlarv

f.ysechon of ﬁt.‘Croxx _ Cederstrom 1950 used the terms-
“Kingshiil Mari" to dlfferentlate the carbonates from -

¢ the underlylng clays of the Jealousy Formatlon

dxscovered durlng the deep dr1111ng of 1938 39.

’ Whetten (1966, 19/4)‘followed the USage of Cederstrom

(1950, above> as did Multer et al. (1977>, whereas van

.den Bold (1970> referred to the unit as the "Kingshill

Formation".

10



Gerhard et al' fié?B) sugoested forma)LVIndfiee,
v]iname to ”k ngshlll L1mestone” to 1nclude the varxetv ot
facyeS’Jnc]uded in the unlt and- suaqested the type
vsectxon at Vill e-La Relne.(Uutcrop I, Fig. 1>. Thls
Ausage has been adopted for this report aed in‘the_
"publxcatlons since Gerhard et al. (19r8> ‘ B

S The depOSItlonal models suggested by Multer et a).
.(L?gr)_and Ge:herd,et a1;>(19?8> are aecepted,es the
'beeis‘fdr thie report.. .Qur findings dﬁffer‘ffom_or add -

“to theﬂpaperé cited abeve'ih‘the'foliowing weysz

1) . We dichSé,the.postFKingshilldl1mestoﬁe5'as_a’ﬂ
distinct unit, and. are concerned primarily_with
the rocks found in the southeastern section of the

central plains area.

‘2> For the purpose of this feéort.vwe chose the
_boundary betweentfhe basinal hemipelagid__
:‘_carbonates and the floods of benthxc foramxnlfefav,
as the rormatxon break between the klngshlll
Vleestone and the post Klngshlll carbonates. Tnis‘_
eb;eak is recognlzable in core samples and can be
,seeh in Outcrop 2 (Flg“l), It oCcurs at
_ apperimetelyethe’Miocene—pyiocene bedndary, and
ie'deecribed ih”deteil b& Lidz (1982);.The ‘benthic
: packstones and graxnstones are 1ncluded 1n the.

 :K1ngsh11J leestone by berhard et al _(1978)

It



'3)"Thg1Jéaléusy;Fﬁfmaﬁiéhgié'aideep pasina) un;r{'
;ontainihg~alm§s£ éntipélymélankﬁic fo:ams;.réﬁhé;
:than~the'e$tuarine and shalloQ;watef.Unit propoéed
.ih the_répcttsilisted_above;, The Jealousy - ‘
iFormétIon‘QaS‘débosifedAinvwafer'debths comparaple
‘to the.pelagi¢,poftidhsv§f}theiKingshill

Limestone.

4y Thé Jeg)oqsy Fofmatioh ekposed iﬁ oﬁtcrbé
aTong thé Northsidé Rahge (Whetten, L966)vd6557not,
.cbrfespbﬁd ﬁp thé_lithofogies enéoﬁntéfed in the
fsubshffa¢e'(Flg;'2). :Wé nggest that thesév

exposures be mapped as Kingshill Limestone.

5> Tﬂé,déa}ous? Fofmat;on”/‘thgshil] Limestohe
.cﬁntéCt‘is abrupt; but-dbesgnbtbimply sudden’
deebening to basinalftonditions as Suégesﬁed by
“Gerhard éhd dthérs (1978). . WézéUggest'that the
'.basin'flbof,wasta]rééd?lat'leaStilpuo meters deep -
~bpbefore the ohs§t'of»Krngshi)leimestone:A |

deposition.

-

,Q), The age ot the Jealousy Formatign is commonly
,_1iéteq as!D1;g6c§ne, based oniwork'by‘Cuéhman
 ;1§46$;>:Hdw§ver, Todd and Low (1976 and_tnis
reébrt.(vén den-Bqld,:bers;Vcdmm.,‘1986) show no

evidence of sediments older than early Middle



miogehg.: DQe to igé_gﬁeat thxckngss'of Jéé1qqéy_
Formation sediments, however, there is little
doubt fﬁét’tbé.Jeaiousvaérﬁation cfays"exféndf
iﬁfovthé Dlig§§ehe; >Par£ bf the Biscrepéncy‘ié
duef£6 ;he revision of the Mjocéhef/ 0ligocene
bbﬁndéry étter-CQShmahgs (1946) fepor;,%ancj

misinterpretation of Todd and Low (1976).

7> "The fault boundaries of the Kingshill basin
were probably active prior to, ahd»spanhédfthrough-

the time of Kingshill Limestone deposition.

8) Faulting in the southeastern section of the
cafbbhateApla}n:cuts:thrqugh postfkingshllj '
‘deposits and thus implies significant faulting in

“the cafbbh&te‘seétion,at least into the Pliocene.

:9} Thé‘ééometrfc;and sfructurajfreiapiohéhipsvbf
the KingshiI1 Lihest¢né:and_Jéaiouéy‘Format;bﬁf 
unité may'imﬁlererﬁiaby;ége‘compfeséfdnaf stress
" in the northern part of the Kingshill basin. Tne
timing and cause of this deformation is still
 conJecturé1,’and'i£ muSttbe‘réCOncrléd‘Qitﬁ_the"
Pri@arilyvtensional-ﬁature»of'the normal‘faﬁlt

systems in the Kingshill basin.

10> Reefal and lagoonal limestohesvrim-thg

 southern and western coastlines of St. Croix, and

. 13



~~ overlie the Kingshill Limestone. These imply
7Signfficaht shallowing of the depQSLtionalvbasin«_

~and tbé_éstabliéhment of»PlioceheAcotai reets

along its southern and western margins.

11> The greatest thickness of the post-Kingshill

%limes:OneS-OCcuts:iﬁ the'south Coast ingustrial
area. vTheffaulﬁTng in this area‘serVed:”

a> to allow the area to serve as a depocenter
during thegPJiocene; or
b)_to~pre$ebveAthe shalrow4water'qéposits

‘from;efosibn:during thecsubsequeht upiift_or:

.,St{’Crdix;vOr,bcth'

14



© METHODS

The cross éections in thlsvreport‘are based on‘
:test ho]es drxlled both in Phase I and Phase II ot the
,dr;lglng program,‘aS‘well_;s'water-well drlleng»logsb

" and rgcords ffom,previqhs feponts and.govefnménta)

-files. iRecords‘from-dﬁherlteporté'and_driTLing 1095. 
aré'SUmﬁarized'and'deéCribed in Gill andeubbafd 
C1986a). Tﬁe contact}befween the Kingshill Liheétﬁne:
aﬁd_the under?ying bfue c)ay_of the Jealousy‘Formatibh'
was,seiecteq.as a stfatigrapﬁic markét due té ité |
éprupiness, geo1og;c impobfance, and”unmistakabilit? t¢;

untrained observers.

Elght test ‘holes were drilled wlth a rotary
drllllng rig capable of samp]ing to several hundréd
 feet; the.total drxll;ng'footage»for Phase:Ii exceédec
750 ft.. Friable Ot_uncbnsbylaéted sedlments wepe’ |
:Sampled'at”five.éf.tén fboﬁ intervals with a
;spyit;spOOh,sémpler; :well-lithified material wgs‘
collected withﬂa’diamdhdfbit.core barrel. .An |
addltlonal seven"cores dr111ed in 1981'f6r Martin
' Mar1etta Alumlna were donated to the prOJect durlng
bPhase I by Caribbean Drilling Servlces, and prov1ded
data on the carbonate unxts underlyxng the southeasterh
‘_portjon of the central p}aln.,.Several,test holes

drilled in 1983 for Tippetts, Abbott, McCarthy and

15




btratto rncf in’fhedLime£fee"Bay anea prd{fded .

vxnrormatlon on the submarxne geo]ooy seamard ofbtheu“
.Hess and Martln Marletta 1ndustr1al pfanta} Sampres
trom one ot these test ho]es was donated to the progject .

'dut;ng Phase .

',Uneonso}1daﬁedveediments,were‘sievedtintd-gfavei—
sanq;'and mud?range'sﬁze‘ffactiens;‘ Fuftner sizeg
analysis"waé,not dndeftaken due toasién}fjcant
aggregation of carboﬁate gfains and.ethervdiagenetic
-alterationf Whofe;grain counts“andamineraldgical
anafYSis bvaeray:q;ff:action prdvided‘data.on drain

'origin and'eompositien.nATth sections_wefe>§repared-
'vHfrom*cbnsolidated‘matefiaﬂ and'loose draln mbdntsf‘and:

were ‘used for mlneraloglcal and fa01es analy51s

'-Blostratlgraphlc work was undertaken on . the sand- size :
lfractlon > 03 um). of unaltered or little a}tered‘

foram rich materxal

As in.Phase'Ilitest holes were geophy51cally
>locged with a portab]e gamma loggxng unlt, 1n cases'
‘where hole col]apse did not 1ntertere, the test holes
ewere also 1ogged w1th a portable spontaneous potentlal
 and re51st1v1ty unlt | The gamma logglng was ‘done
ethrough the'steel auger that served as caszng durlna.

the drilling pfocess,»



"Well log records have been compbined with sampie

‘logs and data from test holes drilled guring this
proJéct to produce the 0ross sectrons:and,structy:aig

intormation in this report.



 Summary of Test Hole Sampling

In thxs report the terms “test hole", »“test'Qeii“
t‘and “borlng"-are con81dered synonymous,‘ahd reter to a

"drll ed hole from whlch geo)ogxc samples or 1nformation
has been retrleved These terms are dlstlnguxshed trom

we]ls drxlled specx:xcally for water.

A tota] of seven test hodes'were'drrlfed during
vPhase L11 In addxtloh to the data gathered rrom these
est holes, map locatrons are_shown tor a water,we]ls

‘drjljed ddring this‘proaecf, an engineering borihg
bltakenihorth of‘FrederioEsted,.and Severaiwehgrheering_.
borings taken-weSt.of‘the present AlexﬁndertHamllton
'Alrport runway «Fig. 359"Mater1a)efrom the latter |

‘uholes was donated by Carlbbean Dr;lllng DEFVICES

Al} test holes drllled durlng éhase 11 are tocated.
-oh Figure 33 the complete data base 1nclud1ng
1ntormatxon aqu1red durxng Phase 1 is shown on quure
4Q Detailed sample Iogs of Phase II test holes are»,

listed in the Appendix.

Test hole'M7-is located’on the southernmost

exten51on of Martln Marletta property (Flg 4. The
’borlng reached 2/0 feet subsurrace <= -265 ft msl,,
penetratlng carbonate 1agoona1 sedxments, alluvzum, ~and

18



' ® TEST HOLE SAMPLES p———— 2 M1
: g 2 KM

 Figure 3. Locations of Phase 11 test holes. -

ﬁosfekingsnifl carbonates> 'Snlistpoon'eamples>webe
taken at 5 toot 1nterva]s to 160 tt subsurtace then*at
;U:toot 1ntervals to 230 ft subsurtace < 455 ft msl)
Dne’to ho!e cox]apse,-no samp}xng was p0531b]e past 430.
ft subsurface, but the hole was extended w1th a rock;fﬂ
b1t to 270 £t subsurface ( 265 £t msi> to determine-f

whether-any 1ndurated carbonate Layers_wereopresent.o.'

- The upper 170 feet of eedlment consxsfs of .
'afluv1um and-lagoonal carbonates,-trom top to bottom}

v shallow—water carbonate lagoona] sands and sxlts,

.n:fluv1ally derlved estuarlne sediments mangrove muds,

19
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‘Figure 4. vL}ocatlons of test holes and data points for Phases | and 11.



'andvalﬁuviumsdefivedvboth frdm teftidenous
A'.51llclclast1cs and reworked Pllocene carbonatesv BeJow_
‘the alluvium, trlable post hlngshlll carbonates.extendv
afrdm i?O-ft to gou ft subsurtace t-lbslte-+225 fthmsi>
and'are.pervasiVe1yedolomrtizedepast”200:ft subsurtace

(4195,ft msl);:

No zdnes of extensiQely 1ndurated carbonates were
.fencountered in thlS hole despxte the presence of a 30
»to 40 ft thiek cemented,layer_present in Ho]es Mb»and
'tB? to.the north.> The posteKingshili carbonates
Qpresumably extend to the end of the borlng at 270 ftt
'subsurtace, but samplinngas 1mposszb1e past 430 teet
.subsu”race (=225 rtdmsli dge to hole collapse

(Append1>>

Test hole M8'is located on Estate Spanlsh Town

northeast ot the Annaberg ruins at Martln Marxettd.
1._w1th a maximum depth ot 95 £t (470 ft msl, Fxg.‘4>.
Test Hole M8 penetrated 65 teet of Pliocene carbonate
vstrata consxstlng of trlable shallow derived. blOC]aSth
packstones representlng a benthlc foramlnlferal
t.cofajlinehalgaI-and cefa] assemblage.

Past 65 ft sebsUfface (40 £t ms1>, the drilling was
" characterized by.30vft'df aiternating iayers of |

~cemented and‘nonfcemented,l1mestone representing the



fKingshi}i leestone deép water faaxes..;Petfograbh;;.
aibally, theshyngshxli Lymestoqebxn thxs wel | is
'characteriééd'byra )ithiczsiast; p]anktlc toram;nitefax
bpackStoneffaéies. bThe'tfahsitién_frsm the

post;KingshiJl ﬁb‘the KingShﬁ]]'leestone was alsoc
detectable.on the gamma logs. Split-spoon samples were
‘taken at five;fogt_intetQals, with ﬁhe'indufatédvlayérs
'Of.the_gingshjil}Limestoﬁe_ﬁéyng,diffiéuit'fo‘pénétfate

‘with the'splrt—spOOnVSampIer‘(Appendix).

Test Hole M9 Was,drilled‘on'the soUth coast ot St.

Croix dzrectly south of the Amerada Hess o1l re*dnery.
- The hole lles'xn the krausses Lagoon area within. the
.exten81on of the borders ot Blessxng Estate (Exa P
‘This locatlon,'as we]l as the Mb and M7 1ocatlons.
.wou]d have been. seaward ot the pre—xndustrlal V
’_deve]opment shorelzne, and the ;op‘several reet sf
7mater;a121sfcsmpssed of.gr£;flslai fill from the
 a]umiha.piahtaahdf¢;l»refiﬁety ﬁavaiobmeﬁt.
 Spl1t—spsbh“samp1es‘wéra faken,atbfiveefdot intervais R
from 0 fo.lIO'ft‘subsubface=<10 to'?i90”ft msl)' and at
ten ft lntervals from 110 to 180 ft subsurface (-100 to
: fer ft msl) Dlamond bit core samples were taken xrom
‘an 1ndurated lxmestone and dolomitic layer from 184 to

194 £t subsurface;,and’spllt—spoon samples were



‘1;retrieved'below this )ayer rrom 194 ft to the eno ot

:fthe hole at 200 tt subsurface (=190 ft msl)

The upper 1:0 feet of M9 were composed or‘
‘_a]ternatlng al%uv;um, organic rzch mangrove swamp mugs,
and,earbonate lagoonal sands;and silts. . The alluvial
»materﬂalfin.the Qpper,150_feettsubsurface were composed
1,:primarjiy:of mods,.sanos,anovgrayels of terr;genous
f,material weatheredhfrom the”Cretaceous si]iciolastics;
and were: presumably dep051ted by ephemeral’ fluvial
act1v1ty. “In severa] Jntervals w1th1n the. al]uvxum,
bxndlv;dual or aggregated planktlc foramxnxfera rorm a
51gnltxcant component of an otherw;se 8111c1clast1c
sand'rractlon."Wevxnterpret these forams as being
-cemented in;situ:withln thepxlngshtli Ltmestone,'anoi
thenheroded,ﬁrom Kingshirlbiimestone exposures tnland
,of.the ]agoon; The cementatlon thhln the toram tests
’evxdently provxdes enough strength for the tests to

survxve the weatherlng and transport processes

~ From rso*ftthbegrface»te the end of Test Hole HY -
at_ébo ft»sobsurface t—iSO toh—l9ﬁ.ft;mSJ);vthe bor ing
penetrated posthingshill'oarbonate‘material:composed
ot moderate]yxcemented; benthic foram/coralllne algal
dominatedgpaokstones, At 160 ft subsurface, the eguant
aleiteFSpar‘cement:iS'rounded, and'the,preserﬁation is,r,

poor, Implying‘leaohing} SimilargteXtures are observed



~in modérn exposure surfaces on St Crox», suggesting

“that the upper surtace ot the post ksnashlll'carDOnates"

d‘1n thlS borlng ha\e oeen exposed to subaerlal proceSses_,v"

or meteorxc waters.

Samples from the dxamondtbxt corlng samples at 182
ft subsurface ( lr4 ft msl) show excellent textural
»fpreservation, and- geopetal structures that are
consxstent w1th the present orientatlon of the core.
The geopetal structures 1mply that the mlcrxte flll of
the foram tests has not been dlsturbed since burial.,
_and that the tests haVe'not been redepOsited.since,
cementation.”.Nummulﬁtid.foram tests”ahd Other
r]attened bloclasts are OflGﬂtEd Sub- horlzontally in
several cases, suoqestlng elther that the tests were_
reworked by currents: or that they remaxh in a

-deposlt;ona] p051t10n ot hlghest initial stapility.

Core recovery trom 182 to lbr ft subsurtface t—;jz‘f,
hto -17 7 tt msl) was greater than 90 . Past 187 ft
._suosurface,ucore recovery was poor,.and the samples
were extremely frxable due to dolomxtlzatlon. Spliti
:spoon samples beneath the dolomxtlc layer contaln
dolomxt;c;mater;al as well as rounded l1th1c sand and
gravel The lithic sand‘and.gravel in this case are
contamlnatxon caused by hole co}lapse.: Dolomitic

'stratajextend;from‘ca. 186 ft subsurface to the bottom
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ot the hofe,apxZOOfff*subsurfaoee(él?6 to -190 tt msl,

Appendix).

| 'TestbholefMiO QS‘looatedulnaEState-St. Jonn on
thefé&fe of[ﬁhe old airfield south ofdJud;tns Fancy
(Fio.'4irv Dr;llihg’reachedba maximum depth of lOsrieet_‘
vsubsurfaoe,(—i90 ft:mslﬁ, pehetraiino alluvium, |
Kingshill Limestone ahd‘Jeafousy Fdrmatioh-ora§s. The
top 3Udfeet5of maferial’COhsTsts}of'weathered alluvium,
WIth the kxngshlll Lxmestone actlng as primary source
’forialluv1al mater:a] Much of the.alluylal sand size
material consists of.cemented sPherioal plahktic'forams
’presumabfyareworked from.surrOUodiné Krngshiil | |

1 imestone exposures.

Below 30 ft subsurtace (55 ft msl) the_borlng
'penetrafed Kingshili}Limesione'facies consistlnd of
-pelagic-foraminlferai packstones alternatlng w1th

lltth pebble conolomerates The lithic pebbles appear

~..to be reworked Cretaceous Mount Eagle broup materlal

such as the Judlths Fancy Formatlon exposed in the -
nexghborlng Norths1de Range The llthzc rounded pebble
.conglomerate fac1es of . the Klngshlll leestone appears
v-malnly in nelghborlng outcrops 1n the north portxon of
»St. Cr01x .~ Below the conglomerate facxes, the
hlngsh1ll leestone con31sts of a planktxc.foram

wackefpackstone.
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Tne klnashlll Liméétoné3? Jea]ousy Formagzon'
“‘;contact occurs - wlthln a 2 it spllt spoon samplevéndi
' occurs at 8b tﬁ-sqbsurtace (?} ftt msi),g' Tne Jeqlouéyf'
' Eofﬁafion ciays;at7this‘location éonSisﬁ of uniform
‘gfey—blue,fplanktib fofamfrich élé§s.v Neither the
._Kihgshiyl Limestonebnér'ﬁhe Jééidusvaormaﬁioh clays
. are induratéd'biose td thejformétlQh cohﬁagt,‘and
 foraminiferanéShedifromiﬁhe sampfes ate'clean and show
~i;§£le'to no éiferatioh{‘ The total thickness of
»'Jéé}busy Eormation In this.area, as in thé rest of St.
':Crofx, is unknowh'dué.to lack df penetfation by

;drilling»(Appehdigb.

‘Test Ho e ll-is located Ln Estate Hesselberg,CIOSe:g-'

to Westend Sa]tpoqq (Flg 4y, This ho1e,'a§thougn_

’geographlcally removed trom the:reét'offtﬁe porings,
"establlshes the exxstence ot.shall¢w:reef.and ﬁeaféreef
'facxes on. the western sxde of the isiand;. Split-spoon

'.‘ samees were taken at -5 ft 1ntérvéis to3a tota1‘cepth

>Off55'ft'sub3urface (-45 ft msl).

vThe“gépef sémpleé:sh¢W'TEached_and'miﬁritiZed 
 vbioc1asts, randed”eqdant spar, ahd‘ihléome Caées,-
'_-alga1(°) tubules 1ndlcat1ng subéeriéleeafherfng:
Samples from 10 to 15 feet contain ébundant

coral derlved bloclasts and cofé] binaing of.réeff

materxal } Be]ow 20 feet subsufface (flo ft msl) the
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-fossil b;ooiast assemolaoe ie Verydsimilar to the
"eost-Kingshilf' cies alond the soutnern coast ot tne»
centpai:piaih, oontaznlng domxnantly bentnlc toram ana .
coralline aTgal_assemblage. 1n this area. shallow
carbon5£e’banks and‘oear—neef deposits were succeeded

by scleractinian reef growth.

Chronorogicai oorrelation betﬁeeh stratad
penetrated Dy Mil and the shallow—water deposxts
~elsewhere An the post- Blndshxil catponates is
speoufatjve. _howeyer. sampies fqom test ho}esdto-tne
west of tﬁe'Aifoobtlrdnway»(Péz;.T, & and 10;: Fig. 4)
and>beports in Gerhard et al. (19785 indicate that |
shailOW‘Qater,d¢POSits extend at least as far west as
: Estate'CafitOn.  Sha1iowfmathe facies outcfop‘ln
»Fredericksted; and are foundAin teét porings drtlled‘to
the north ot Frederxcksted (thls report). lt 1s'1ikexy
tnat these ta01es are tlme correlatlve w1th the |
fpoSt-KinQShill faoles on the‘south coast. and ‘that reet
:growto extendedvafodnd'thédperimeter of the isiand}

during the Pliocene.

a_Testbﬁofes 12, l3*ahd-i4 Wereddfi)!ed in Estates

_ Cassava_Garden, Castle Coakley and Cottage,
respectivelj bampllng was done by spl1t spoon at 5 ft
xntervals and extended to a maxxmum depth of 15 ftt

(Flg, 4. Elevatlons ot the tops of these borxngs are-

~J
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O 110 and luO tt ms “tor M12 Mls ano M14
f_respectlvety. The purpose or these test holes was to
‘1nvestlgate the mlneralogy and dlstrxbutlon of shdllow
. facies 1nlareas ot-poor outcropvcontrol. All_three
bofings_shoﬁed thebeffects'of SQbaeeiai:exposure:anqh
caiichification in_the shat1owest‘samples, and
’contained bioelastic packstones dominated by}benthic

' -toramlnxfera and cora]llne algae .The‘strata
penetrated by these borlngs correspond to the
post—hrngshlll tacies. No dolomltlzatlon_has occuffed

“in any of these samples.

‘Test Holes PA7, 8 and 10'are-1oeateq tonthenwest

of thenexistrng airpOrt'runwayvand were dridled to a

'-;max1mum depth of 15 ft subsurtace (Fig. 4>. 'DeSpite'

- the1r shallow depth these holes conrlrm the exlstence

of posthingshil] carbonate deposxtlon along the
southern margxn of the LsJand to.the west or,the‘

V alrport; Samples tfom these wells contaln a
_‘foram algal domlnated-oloclastlc;packstone raoies

'vtypleal ot the post kxngshlll

Igst Hole FD was drllled JUSt north of the town of

'Frederxcksted (an 4) ' The samples avax]able were
vcol}ected by dlamond b1t drxl]xng from 43 5 to 45 ft
- subsurface (ca, —38.5»to -40 ftvmsl>. Bloclasts w1th1n

the core pieces are dominated by'externa} molds of
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' géstropods and'peleeypods,‘éndefnbldde“exfernal'mCIdSV

ot tragmented solltary muss1d coraxs similar to

SAntx lea bllobata ,}It the coral xdentirlcatlon is
’:ecdtreet, 1t wou]d place these strata w1th1n the
n-Pliocene*(S; Frost, pers. comm. 19865 . Tne nature of
tne biofécfesvimplles a shallow 1agoon system and
:conrlrms the presence or a Pllocene shallow water
'qarbonate;system extending to the northnof

. Fredericksted.

In additioﬁeﬁovthe noles listed'above; ftrom which
”_éemple daté arexavailable, We11 iogénand:fecoresef:om”
" the VI Dept ot Public Works, CéderSfrom‘(iéSD) and’:‘
Hendrlckson (1903> provaded data on. the depth ot tne
'klngshll Lxmestone / Jealousy Formatlon contact
'Intormatlon on the depth to the underlyxna Jealousy
Format1onvclay and general*rock lxthology were used to
*Consprnct ceologxc cross- SECthﬂS, 1sopach and.
structufe maps‘ln areas where rock samples are. not

‘availaple.

Jealousy Formation (Oligocene-Miocene)

‘The JealoUsy.Formation'underlies.the entire
 central plain of the isiand' and can be considered the
hydrologic basementJ The tran31t10n from yellowxsn

marls of tne Kingsnill'Limestone'to bluish c)aySuof_the



:»JeafeesYeformatren isvmérked‘aﬁd}abEUpt | Weil crlil vs
vielmoetkinVafiaDTQ step¢aftef,rea¢biﬁgvtheAclays,>§nq
’,the boundary s well markedJeneeﬂeir drif] logs lihe‘
' Jea1ousy Formatlon contaxns a rlch planktlc'
foramrniferaj assemblage that_allows-fori
vpeleoenvironmentéi analyeis and_biostrétigfephic,b

correlation.

‘fhe'typeeseCtion_fof”the Jeaiousy Formetfon‘ie
coﬁéide;ed-to be the deepest’pehettating.teSt‘weli
»drilled by the‘Civilian Conseryatien Corpé in 1939,
eThiseweilbpenetrated-morevthahe1400 ft of Jealoeey
‘FOrmeeieﬁ sediments with a maxihum‘depfh:of peneﬁratioh
. of 1506 £t sebsufface,iCederstrom;'1950), Tﬁe
formatlon exceeds the 15u6 foot depth ot penetratlon ot
their deepest well, and grav1ty surveys 1ndlcate that
it ma9'be ae>mueﬁ_as‘6500vft (2000 m> thickv(Shurbet et

al., 19565,

bengloneratlc deposafe are noted at varxeus oepths
'xn the deepest ho]e drllled by the ccc, but were not
'encountered 1n the holes drllled for this prOJect
ﬁone.of,tﬁe test hOJESvdflIled»fOF this- prOJect in
-elther Phase I or Phase II penetrated more than 25 ft
of Jealousy Fopmatlon‘clays. More 1nformation on the

Jealous? Formation is_cbntained-in the report for Phase'
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I or thlS prOJect and the references cxted thereln_

'(Ql]) and hubbard l98bq)

Biostratigraphic Age. Descriptions and drill logs

 from the 1939 test wells are contained in

eCederstrOm, 19505" Attempts to stfatigraphically date

‘vthe Jealousy Formatxon date back to Cushman (194b) who

_was updated by Todd and Low (19(b) ’ Todd ‘and Low
‘(19?b) placed the_age»of the Jealousy Formation'between
early and.middie_MiddIe Mioeene,-offapproximatelY
“pbetween 13 and}l?;sjmrllion years beforevpfesent. The
 age determlned b?lTOGd.and Low (1976) depended on the
location of»fhe-wellianduthe poslfion of the sample
within the well. Udcefte;n{ies‘in‘ihteppreﬁationdarjse
’:ffom the fact that thé samples dsed>Wefe7we11 cuftihés.
which are subject to'potential contaﬁinétion’ande

UnCerfainties of depth;'parti¢ularly in deep wells.

’ Biostratlgraphlc determlnatxons ot the Jealous?"
'Formatxon done at Lou151ana State Unlver51ty. however,"
'give Similarbresults P McLaughlln and w van den‘
ﬁBO]d anaiysedvseveral samples of Jea)ousy Formation

‘etaken for this prOJect (P. Mclaughlln and W van den‘

Bold, pers. comm 198/).

- Test Hole Ml,ﬁSamplele, 105'ft:j]ate N9 - earlyv

N10; ca. 15.5 ma.
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'Tésp-Hdie

- ma.

- Te le

14

14.6 ma.

‘Test Hole M0, Sample H

15.4 ma:’

Thé*KLngshill Limestone
u'boundaryblies betWeeﬁ.éample
ML, 15fzd ch’ébove SAmplevéd
20 ft‘abové sample HS in Tes
: TheSe-finQIngsbimbly thatbfh
’KlngshilluLimesfone bogndary
.théﬁhthe:Jeéléﬁsy Formatiqn
| Miécene’sprgtigfaphic'unit;f
this unit, there is little d
-Fo:métioﬁ:éXfeﬁds into the 0
:statedxfn.thé Phase I report
Fofmation:as-cligocene in ag

 Hubbard, 1986a>.

"Strubture;‘- The nature
'/ Kingshill Limestone contac
‘unambiguous, and is used in

datum for that reason. It i

drillers on_Sf. Croix as a m

M2, Sample 24.4, 1

Mi. Sample 16, 147 ft: late N8: ca. 16.3

67 ft: NIl - Ni23 ca

S, 105 ft: early N1O; ca.

./‘JeaiouSy Format1on

s Lz:and 16 in Test Hole
‘4 in Test Hole HZ, ana ca.
t Hole'M1Uf(hppehdix>.f
e}JéaPousynFormafioh y
:-isjtimé—transgréSsive,”aﬁd
should be éOnéidered a
'Due to the thickhéSs ot
oubt that thé Jéaloysy
1ig¢céne.j Howeyér,;AS"
,flabéqing'the Jealousy

e is“misleading ¢Gill and

'¢f tﬁe,Jéa1Qusy‘Fdrmatfon-
t.ié'abrubt ahd . |
thié‘rep§rt-as,a subsdrféce
é‘used‘simjlarly_by'weil

arker of the lower'boundafy




or potaoxe water recovery Crossésection'mabsvand”a
"structure map the upper JeaIOusy Formatlon surtace
were prepared tor thlS report usxng the Jealousy

Formation-as a datum.

: The surtace of the Jealousy Formatlon is

characterized by three,general trends RFIQ. 55#

btl)';deepening toward the north’and'SOUth COasts of

St. Croix;

-

2) a marked upbowxng of the surrace beneath the

’hlthands in the northern sectxon of the central plaxn,

‘14) a pronounced rlse in the'JeaJQUSy'Formationk
bclose to the fault boundary 1mposed byvthewNorthsideﬁ

-Range (Fig.»S),

Benaylor ot the Jealousy Formatlon surtace close
to the eastern fault boundary is unknown because .ot
hpdor’well controi Sxmx]arly, behavxor ot the Jealousy
Formatlon surtace in the southeastern coastal sectxon
'1s not known due to faultxng in the area, whlch places
. the upper surface of the Jealousy Formatlon beyond the f.
reach of drxlllng. Depth to the Jealousy Formatxon in
thxs region is deeper than —260'ft msl,»the deepest

”penetratlon of drlllxng in the area (Flg 5)
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Flgure 5. Structure' map: top of the Jealousy Formation.



 The topography of the JealousY’Fofmation'sQrface‘
can be explained by:
12 ahjef051qnai»uncOnformity'betWeen the Kinashil!

- Limestone and the Jealousy Formation;

W

>voasementftopography;
‘3> tectonic detormation;
"4y differential compaCtiOn-of thevthlck'clay'sequence.

A“finaf-possibility is that'the'marked color contrast
hbetween the JealOUSY Formatlon and the k&ngsnlll
tleestone does not reflect any sxgnlflcant change-'
:age,:deposxtlon or mineraloqy. In thxs.case, thevtwo
_unlts would reptesent a contlnuous record or
'depos}tlon, and the cause and s1gn1fxcance ot the color»
change’is unknown.v The strongest,ev1dence supports the
‘notlon that the contact represents a time transgre581ve
ror erosxona) boundary that has ‘been. derormed by'

tectonic compress;on.

Depos1t10nal Environment. In contraSt to earlier

work, we suggest that the Jea]ousy Formatlon represents
~a deep- water pelaglc unxt ‘ Benthlc foramxnlfera in
test hole samples from both phases of drilling imply

depths comparable to contlnental slope condxtxons.
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Benthic'foraminiferal assemb]ages w1th iarde;s

tComponentS'Of CassioU}lna subqlobosa and lelCltes

wpeilersdorr; occur in several upper Jealousy Formatron
samples and 1mply depths e/ceedlng 1000 ‘m, and possipbly

7approach1ng 4000 m ¢P. McLaughlin, persg comm.'l987>.

‘,;A]though'tentatrve at thlS p01nt these depths are

'three>to Six'tjhes'greater than prevxous estlmates
(Multer et al., 1977; Gerhard et al.,>19/8 ong. ;982;N
:Gill and Huobard,vl986a). The foramin}rerar
essemblages tn the Jealousy Formation are simllarito
the Ktngshi)l»Limestone assemb}ages in ;ﬁmediateiy

overlying samples.

>:'M1nera!oqy: The mineralogy ofvthe,dealousy

vaormatIon is'dominated_oy»caJcite; w;th signif1cant
'-components or quartb, feldspars-end'clay minerals;
"Based on seml—quantltatlve estlmates by powder mount
x—ray‘oxfrractlon, calc1te comprlses almost 90 percent
ot the samp]e, w1th sxx to seven. percent ot the sample
_‘:be1ng composed of quarta and teldspar and the remalnlng.

four percent composed of clays and other mlnerals

However. these components=are’not.1argely

. dxfferent exther quantxtat1vely or. qualltatlvely than
'the overlylng Rlngshlll leestone Surprlslngly, it 1s'

'apparent that desplte the marked color and textural

“pcontrasts, the tran81txon from the Jealousy Formatxon
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to the~Kihgsh1‘] lees»one does not. entaxl a large -
change. in- e1ther mlneraxogy or dEDOSJthDax3’ 

-enVLronment.

Kinqshilthimestone

.rReterred.toias'themKingShilf’Narl when deécribéd<by
hCederstrom (1950) Vthe uhit was renamed;thedﬁingshill
hleestone by berhard et al. fl978)‘ The more recent
label recoonxzes the existence of a wide variety_or

 11tho1og1es within the unit, and will be used here.

E The geelegic Setting of the}KingshIil Limestohe’}s
one of deep baéinalvdeposition. The lithologies within
: the unlt consist of alternatlng Iayers ot planKton1c:
deposxts and beds ot shallow- derived. debrls brouaht by
sedlment—grav1ty flows. The appearance of the unit in
‘:outcrop 1s one .of ththﬂlC bedd1ng wlth 1nd1v1dual peds
alternatxng between p081t1ve and negatlve reliet.
Ihdividualvbeds’arefgeneralIy'packstones and |
"waekestones,'andﬁeOHtain;clésﬁéldf éandf fhrough
boulder sxzed mater1a1 'Boulder—éized claSts are
genera]ly transported coral heads mxxed with txner
.debrls. The type sectlon for the kxngshxll leestone
15 the Vllla La Relne outcrop (Outcrop 1, Flg 1;‘and

_Gerhardbet al;, 1978).



The Plngshlli leestone 1slhydrofodicati§
’,lxmportant due TO ‘the large number ot water wele =
110?11 into 1t.>and its wide lateral extent.*.watert
*;yxeld trow the hlngshlll Limestone is.hioh}y varlable'
(Lederstrom, 1950: Jordan, 19?5)', The hlngshlll
FLimeStone is bounded on the east and west by norma]v

-;faUJts:contact:ng the'oretaceous-sxllclciast;c units.

':Structure.‘ ‘The contact between the klngshlll
"leestone and the Cretaceous rocks is descrlbed as.a
 tau1t by Whetten (1966) and Multer et al. (1971), a
.ficoneluslon we fol}ow here. Ev1dence from the eastern:b
__Kinééhill’Limestone./ CretaCeous rock contact ;n thevl
bfhxlns at Estate Work and Rest impiies:that pbasin
;taultlng has occurred durlng or . after Rlngshlll
o Lxmestone deposltlon, in addxtlon to the fau]tzng that
eﬁpresumably tormed the deposxt;onal bas;n t@l]l and»

r]Hubbard 19 );' ~The 1contaCtragarnst:the Northslde_H

"_Range is }ess obv1ousfdue to’alluviaI’COver’(quinJ.

’f'Gerhard et al. L19r8> sugoest with some ev1dence that"

”ﬁthere was less dlsplacement along thxs northern taultr’

- boundary than along the eastern margln JUSt dlscussed

Locatxons of cross sectlons drawn through the,'
central plaxn are mapped in Fxg 6 Cross sectxon A -
"A’-(Flg 7) shows the marked upbOW1ng of the Jealousy

Formatxon and Kxngshxll L1mestone strata under the.
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O TEST HOLE.SAMPLES
/A LOG INFORMATION

4 mﬁz 1
N R

Figure 6. Locatlons ot cross sections R-A', B-B".

"highlands CIose;to,the’northefnfcoasteb'

-»The'Jealousy'Formatron ’ Kinoshill-ijestone

: contact was reached in two test holes MZ and'MlD,vthe
latter dr1lled durzng Phase ITI of thlS prOJect .The
Jea]ousy Formatlon contact has not been reached by the:
dr111 blt along the south coast due to norma] taultlng
within the'carbonate»section there.(Glll and Hubbard.

1986a).
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CRETACEOUS SILICICLASTICS

~
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R

2000 ft
b

Figure 7. Cross Section A-A':_;Krausses Lagoon to J‘Uvdl_ths‘ Fancy.



The:KihQSBill leestene is dnéoﬁfafmaoly
-overiainibe Pllocene carbonates along the southern
bcoast ot the 1sland The contact 1s eroszonal as
expressed 1n outcrop (de , 1982; G111~and Hubbard,
11986a);;and may'paral]el.a fault bdundary betweeanest
..Heles M3 and MBf(Fig,‘7>. 1f tﬁe.coﬁtact‘betweeh Holes
M3 aﬁd ﬁ8:is.fagltscontrolled; this boundary woglq:
deltneate the»northern hingeline of-the'fault b)qck
whose“western:border'is the'normal fant that rens

fnorthWard'between Test Holes M1 and:M4 (Fig. 47.

Cross sedt10njB ¥.B“ (Fig. 'Btlls drawn on a west
to east transect trom Estate Hesse1berg to Estate
~Pearl;v.The JealbuSy Formation underljes-the‘Kingsammmf'
rLimestohe acrOSs.mostvof the sceth coastvof‘St. Croix:
The'posrttonsef.the Kingshill Limestone } Jealousy
-Formatlon coﬁtaCt‘1srunknbwn,west'of'EstateeW1i1tams
'-Dellght due to poor core control and east:ofnﬁstate”
”Angullla due to faultlng w1th1n the Tertlary sectxon
'between Test Holes Ml and. M4. Sxmilarly,ithe thxekness'
and oeometry ot the Klngshlll Lxmestone west of
ZWiltiams Deltght iSvspeculatxvevage.to,poorveore_
cohtrol," |
§tgat1graghz The thickness of the Kingshtli

Lxmestone is reported by Cederstrom (1950) to range
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hfromno‘toisﬂu‘reet;péhevlarger floure rererrlno‘to
‘extrapolatedfthiokness in the carbonate hlghlands ot

j the Pattan.Hil ’aféa'f>1n tact, Qctual maxxmum ‘

,pthlckness of the Klngshlll Limestone”ts betweenvéou and
iSOO ft in the carbonate hxghlands due to upwarplng of
vthe underlyxng Jealousy Formatlon (Fxg 7).. Thzckness
' patterns ot the klngshlil Lxmestone are shown on an

lsopach map in Flgure 9, and reveal three maJor trends
1> pinching out toward the north and northwest margins
of the pasin:

~>2J pronounced thxckenlng in the carbonate hlghlands

close to the northern coast of St CFOlk,'

d) gentle thlckenlno toward the south ot the ba51n,

1nterupted by post depos1tlonal taultlng along the

’.g'SQUth-coast (Fxg..,>;"

S Well control for thlckness of the. hlngshxi
,:leestone sectlon 1s poorest w1th1n the faulted sectxon
‘ot post Kxngshlll carbonates on’ the south coast. and to‘h
':the west of Estate Wzlllams Dellght, ‘In general,'
Kxngshlll leestone thlckness patterns follow the
'ftrends shown by the Jealousy Formatlon structure map
(Fig.VS),v If deformat;on is 1gnored the Llngshlll

” Limestone isopaCh‘patterns imply'aubasin;opening~tovthe-
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sogfh-byt'deepest.in’the.sectjon occupied by the . - A

‘carbonate highlahds.‘

It should be noted that only three ot tne 14 test '
»‘holes drxl]ed spe01tlcally tor this. pronect contact
Jealousy Formatxon clays Test Ho]es ML, Mz and ‘MLO at
~'Fa1rp1a1n, Bonne Esperance and St. Johnvrespectxvely
 (F;gu 4);‘ The other holes, drllled for the most part
'oh‘the'southern coast,.penetrate extehsive thicknesses
ot ijestone.v-The majofity‘of this’metefial is - |
P]iocene carbonete debosiﬁion'and the total thickness
ovaingshill Limestohe in the soufheasfern teé}on_is
sfilisuhknown; Based on extrapolatlon in oupf
crosseseCtiOn, thouah Cwe estlmate a klngshll\
Limestone thioknessb;n the souphetnvcoast 1ndustria1-

;area of 140 to lBO’feet (Fig. 8.

onstratxqraphv and paleobathvmetrv SampleS'of

vK1ngsh111 L;mestone;ma:e:xal from Test Hole' Mi yleld
planktic foram eSSemblages correspondlngbto.tne base.of

the N10 zone <P. McLaughfin; W. van deh'Eold"pers;
,comm,, 1987>. This p]aces the base of ‘the klnashlll
jLimestone in the early dedle Mlocene (ca 15 S'ma), in
good agreement WIth the outcrops studxed by L1dz
(1982). Benthlc foram assemblages close to the

Kxngshlll Limestone / Jealousy FOrmation'boundafy are
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-very sxmx! >to the assemblages found 1hﬁthegupper'

Jeal ous, Formatxon, ;mply;ngvtwo po;nts{

'-1)'water depth at the tlme of Krngshil1 Limestone
'dep051txon may have been on: the order ot 10UU ?gZOOO'm
rathergthan 600 - 700 m (Multer et al. 197?;_L§dz,

1982>.
2> the Jealoue§_Formation / Kingshill Limestone
'transitioﬁ does not-represeht a major chahge in

paleothirohment or palecbathymetry.

,Post—KanShill'Carbonates (Pliocene)

“In most early'repOrﬁs;'Pliocehe sedimen£s are
Jumped tocether thh the rest of the St. Crojx
carbonates as the- kxngshxll Marl., and are treated
51mr!ar1y bV’leZ (198&) ‘ Gerhard'et a].u§1978}
'mentloned a p0551b1e younger age for thxs.parriot‘the
sectaon, but dld not separate it from the kxngshlll
Limestone. Behrens (19(6) and Frost (pers. comm;,
1980) suggested two formatlons,vthe Annaberg and
B1e581ng formatlons. We feel the Pllocene rocks are'
.dxfterent enough to be segregated from the Kangshlll
'leestone, but should be treated as one unlt tor this

report. These strata w111 be_referred to here as the
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Apost Klngshlll or P]iocenelcarbcnates; prior to

rormallzatxon of rormatlon names.

Thé post%ﬁingshi1i carbonate$'are ﬁhe:mostv
ccnsistehtly.permeable~ahd pofous of central plaln' 
‘sedlmentary unlts , They are exten81vely utlllzed as an
aqu1fer by commercxax and industrial concerns'and are
“the source ot water for at. ]east one public weil‘field
1(Barren Spot> : Desplte thlS, the géometr? §f_the'unif;
its tacies and dlagenesxs are the least.uﬁdefstbod, |
partfy dUe to the lack ot the well lbgs and expésﬁres;
The age of thiSthlt i's based on unpublishgd wbrk by
G.'Behrens (197b> and.S. Frﬁét»(peré. éomm., 1986,
'uélnq scleractxnlan f0851ls,'on corre]atioh tolhidz'
(1984) Mlocene-Pllocene'boundary déterminatoh in:tné
Evan s H]ghway outcrop (an 1>; and onvfleldeOrk

' carrled out for thlS report

Sedimentoloqy. :In‘most hydrbgeo]bgiba& reports

and some'wel]’logs,.thé post~Kingsh;li 1s.retérred'to, 
:’as‘a calcarenlte:” While adeguéte]yqdéscrip;iQe for
v15uél inspection'and gehéraleell‘logging, the term
can a1so bé”app}ied to mény pafts of‘thé Kingsbi}f
LimésﬁOne; and shodld'notibé‘infefréd>to bé‘uniQUe‘to
this Unit Sedlments in the post Kxngshlllirangé'from
"sandy muds to the more common szlty sands with gravel

generalLy referred tobas a-calcarenlte.
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Pe;roofépnicnfly; fne“post;kﬁngohljivcarbonates_
are domlnantly a benthlc toramlnlteral coraiiine‘élge!
packstone,‘w1th sxgnlflcant quantlties ot reer and
skel al~clasts; The. domlnance of mater1a1 derxved
”from sha]low water dlstlngu1shes this unit from the
‘-underlying k;ngsh;ll leestone tacxes of deep water

foraminiteral debris.

‘Stfatiqreth.o\The P}iocene cafbonetes-are'bounded“
below and laterql'y Dy the Kingshill: Limesfone. The
'presumedilaueral eytent of both the Pllocene caroonates
and‘the Kingshill Lxmestone is shown 1n map view in
_ Figure 10 with the greatest thfokness'of Pliocene
faccunulatzon occurring w1th1n a sub51d1ary fault Dlock
Based on samples from test holes west ot the aleOFLH
runway, north of Frederlcksted 'and from Test Ho]e M1l
v(Figb 10';'sha ]ow water carbonate envzronments

\stretched along the south ‘coast of St. Cfojx,'wrépped

'o,‘apound the bouthwest Po;nt area, and extended north o}

Fredericksted (Fig. 10).

The 1ower boundary and lateral extent.of.tne
-Plxocene carbonates 1s poorly contro]led west ot Test
Hole Ml (Fig' 4) For thxs reason, unlt thlcknesses ot
_the Pliocene carbonates west of Test Hole Ml are-

spetulatxve>(Fxg. 8. W1th1n the fault bounded
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Figure 10. Distribution of carbonate lithotacies, St. Croix central plain.

’1ndustr1a] area on the'southérn-coast,jcore.control is

) tar more extenswe

Wé §Lace:£hé Iéwer,boundarQ of'the bosthingsnild ‘
lcarbonates at the tranSitlon between the o
p]ankton domxnated sedlments of. the kxngshxl1 leestone
“and the onset ot floods of benthxc foramlnltera and
 skeletalvdepr1s.- Thls boundary is one that is
detectable n thé'subsurfa¢¢(and'can be’seen‘in
-outcropf iIn outcrop, the_ttaﬁSitién?can be seeh”}n-the

1EvénstTghway exposure less than phe*mile to the west
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,ot Test Ho ‘ N4 (FlG. i?;; The efosibnal unconforﬁ1t> 
'hhln thxs outcrop was placed at approxlmately tne'

' Mio—Pl;ocene bopndary by Lidz (1984} and corresponds
..to.cur Kingsnill’nimestcneh/,post—Kingshillvcafbonateb

contact.

Based on our core materxal we assign theulcwer
'boundary of the post K1ngsh111 facies . to 145 feet below
-sea']eve] in Test Hole M4 (Fig. 8. The,transition'is
.marked by a change in domxnance trom the deep -water
planktxc rauna of the klngshlll leestone to the
-shallow—derlved benthlc tauna ot the post hlngshlll
facies The core materlal from Test Hole M4 1ndlcates
hthat in most ot ‘the area studled on the south coast
the’ post }1ngsh111 tac;es.extend tor. at least 185 fteet

subsurface.

subunlts within the Pliocene carbonates generally.

fcorrespond to three catagorles.

1> benthic foram,chtalline algal, bioclastic

‘packstones;

2)'SC1eractLnran,“bicclastic packstones and

grainstones;

32 melluscan; cofa]line'algal, solitary coral

_packstones.
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.These correspond to banh, reet and lagoon depOSlt ‘all
three types exzst 1n the southeastern sectlon of the

= ba51naand on the westetn coast near Frederchsteo LFlQ

107. -

A Structure ' Cross-section locations-fo: the‘s‘
:southeastern basxn area are shown in‘FigUre ll;_&Thet
;'western maroxn of the greatest thlckness ot
 :post hlngshxll carbonates 11es agalnst a fault»contact
‘near - Faxrplaln Test Hol e M1 reaches Jealousy‘ 
Formatlon clays at —95 ft msl (F1o 12). Test‘hole_mé,
less than bOO ft to the east does not contact'JearoUsy"
:”Formatlon materxal desplte penetratxon to —264tft'beioﬁ'
 sea. level Slmllarly, MASa, drllled 200 tt to the=east 5
of Mi in 1939 (Glll and Hubbard,.1980a) strlkes
Jealousy Formatlon sedlnents more than 80 - teet deeper
'than the'oontact 1n Test Hole Ml 1nd1cat1ng a steeply

Jd;pping]ﬁault:zong.

The presence of a- tau]t at this iocat;on is
‘bsupported by the Mlocene Plxocene contact in the‘Evans
 H1ghway outcrop to the west (lez, 1982,-Fig.vl,fthis
'report> In thlS outcrop, the Klngshll] " e t

post Klngshlll contact is elevated 80 tt above sea
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Figure 11. Cross section locations: C-C¢, D-D-.

level. In the cbfés driTTedibn Martin Marietta
vaoperty, this contact is not reached until
approxlmahely 180  tt below sea level setting'a minimUm
'fault dlsplacement of 260 feet " The Evan s nghway
:boutcrop“mentiohed abovg d;splays-a noticably anticlihaﬁ’
form dxpplng into the fault zone Faultlng through
‘these strata melles 81gn1flcant tectonic act1v1ty

after dep051t10n of both the Kxngshlll Limestone
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Figure 1z. Cross section D-D: Estate Fairplain to Fearl.

énd.pOSt-KingshiLl'Cébbonates; and therefqre‘extends

the time of fault actiVltylinto the Pliocene.

!

The klngshlll leéstone dhd the Pliocéne

v,carbonates dip seaward in the southeastern area ot the
vbasin (Flg 13) and are overléln by lagoonal muds ‘and

alluv1um of Krausses Lagoon and leetree Bay The

Kxngshlll Lxmestone v Plxocene contact dips steeply



WEST VIEW -
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L2000 ft. [=T3 MIOCENE JEALOUSY FORMATION

Figure 13. Cross section C-C': Krausses Lagoon to Spanish Town.

.between the Md and Nb test holes -The topography'ano_

draxnage in an east west llne are interupted. and the

- area of 1nteruptlon corresponds to the lateral extent

of’the’reefal fac1es <F1g 14), We suggest that the

'northern boundary ot the reefal facies in this area_
corresponds to the extension of the post- klngshlll
' Limestone fault found;between Test Holes M1 and M4

‘(Fig. 14).
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Bzostrathraphy The Plxocene carbonates are

.gdenerally hlghly porous and recrystal]lzed and do not
yle d recognlzable forams ror b1ostratlgraph1c
correlatlon The blostratlgraphlc age ot tne:

’Post—Xingshlll carbonatesixs rnfer;ed-trom.

1 stratlgraphic correlatlon to the post hlnqsnlll s
KingshllI Lxmestone contact 1n the Alrport Penetentlary
'outcrop (Flg 1) determxned by lez (19Ua> to lle close

to the Mio- Pllocene boundary,

2> the presence»of solitary Mussid corals such &s

Antilleafbilobata;and Teliophleia:qrandis that went

extlnct close to the P11o Plelstocene poundary  (S.

Frost, pers comm. 1980)

"Dolomiti:ation and dladenesis._'The Pliocene '

carbonates show patchy areas ot alterat1on to dolomxte.

with Test Holes MJ, M4 M5 M7, M9 and B7 1ntersect1ng

" subsurface areas of do}omltxzatlon (Fxg 14>, . The:

geographlc dlstrzbutxon ot dolom1t14atlon tol lows tne_
pre- development shorellne of Krausses Lagoon (Flg 14>
and the subsurface trend fol]ows the alluv1um /

b. post Klngshxll carbonate contact (Fxg 13).‘dNo_
tdolomlte has been- detected e]sewhere in the‘areas ‘

dr111ed for this prOJect, or elsewhere on St. Croxx.
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The dol omitization. as-_~ ;’ndi}"cﬁat‘evd by s‘t_'r_'on; Lum
.1sotop1c techniques most like]y ecenrred dufinq fne
Pliocene. btabl .1sotop1c anaiyses suggest that
'meteorlc processes are unlxke)y culprlts tor the
dolomitization We sugqest that hypersal1ne condxtxons
could have been responsxble tor the dolomltlzatlon, and

‘that K:ausses-Lagoon may be a remnant Tertlary teature.

Subsurtace dlssolutlon, as evxdenced by voxds

_' deing dbil]ing, do occur in the Pliocene carbonates.

’V01ds have not been idenfified»in the klngshxll
Lxmestone Adequate water f]ow tor sxgnltxcant
vdxssolutlon probab]y does exxst tocay, as evxdenceo by
“flow1ng artesian condxtlons encountered durxng the

drilling of Test,Hole‘M, (qu 4.



qu Luulum 2

1. Tﬁe éoutﬁ sh6re,énd.westéfn end of St: Croix
:are undefiain b? géfbonateé:that fepreseht'
significanfiybdrffgréﬁtffaCiés thaﬁithe'Kihgshill
Limestone and are,PliOCene'in.age;, These deposits
represehf COnsrderablé‘shalfowing‘of the basin. aﬁq
bange fbom'1n?p]a¢e_feefs'to transported benthic
foraminlférai sands: ThéSe deﬁosifs,”classified‘simply
as post—KrngshiPi Carbonater;n;fh;s report,'shou]d be
'split:from_the-Kingshxll Limespéne and.pu£ into bhe or

two separate formations.

"The- post kxngshxll cérbonates represent three
'maJor fac;es:_lagoon, pank and reef ATl three. tacies
are represented on the westend as We\lvas‘the

vsouth%cehtral coast.

3. An area extending f§om_ESta§e Judithws fancy
to Estaté Co]quehbun was mapped.by'Whéttén (1966 asvv
the‘Jealousy“FCPmatioh-(Fig, 2). ExpOsures in this
'area are- complete]y unllke the Jea]ousy Formatlon
sampled in the subsurtace and are 51m11ar to hxngshxll
leestone exposures in nelghborxng areas We sugges;-
that these exposures be mapoed as the klngshxll

Lxmestone;_
4. The'northern section of Kingshill Limestone
deposition:is;qharacterized by extensivebdeposition_of-
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roundequebb}e oOQQIOmefate faCieé. ‘This facies 1s

’found,bothhih outcrop - and subSUrface'xn TeSt_HoIe M10.

5; The.oontactobeéween'the Kingshill Limestone
and thé'the:lying Jeaiouey Formafion clays 1s
unaﬁbiguousvahd abrubf, _HoWever, ana)yses Undertaken>
invPhase‘II of this project.show that despite the color
change between the rormatlons,-the mineraiogic oonfehtv.
and toramlniteral Iauna of the two tormatlons are very

similar.-

6. The Kingshili Limestonev/ Jealousy Formaﬁion
contacf forms -an undu]atihgeéurface that uowarbs ano
erudely‘foiloWS the preSentaisland topography. The
Kingéhr}] leestone does not thin over these upwarps.
.and fhere 1S 'some evxdence for toldlng 1n the carbonate
sectlon over Jealousy Formaulon topoaraphlc hlghs - We
submit thatvthis 1S evrdenoe‘tor deformat;on-durlng‘

Kingshill or post-Kingshill time.

7. The Cfeﬁaoeous rock'/ Kihgshill Limestone
voontaot on the eastern margjh of thehbasin‘shOWSJ
eVioence‘of faurt bfecciatiOn,»structorai dib ahq
fabrobt nondeposxtxonal cOntactw 1f true;‘this”

suggests that act1V1ty along the ba81n margln fault

-blocks was not completed,prlor to klngshlll Limestone.



dépbsition ahd"bcnt;hped;at_yeast‘through Kingshill'

“time.

- B. A tqult ot zbO reet mlnlmum dzsplacement
.cuts through the post—Klngshlll carbonates on the south
shore e>tend1ng the range of tectonxc detormatlon well

‘_1nto the Pllocene A curvxllnear extensxon ot ‘this

tvvfault runs east - west between Test Holes MJ and Mb

% segregatlng taCLes of the post Klngshlll chbonates andf
, rlmmlng the outlxne ot both Krausses Lagoon and the

,Pllocene reet tract Ev1dence for thlS tault includes:

'tvvdlsrupted draxnaae, dlsrupted topography and latera}

’facles_transition.t
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Texture -

-

mdst
wkst
 pKst
.grst

a3qQno
az Ny

Cafter

oo

I

to Weil Log Abbreviatloné*

Folk, 1974>

sandy, Sand
silty, Silt
gravelly, Gravel
- muddy, Mud
- clayey, Clay

slightly gravelly sandy Mud

- sandy Gravel-

mudstone

wackestone
packstone -
grainstone

Sample Designation

iz

L 8ss
“db
hs
TS

”Color.

bk
pbr
bu
an
Re)d
or
tn
~wh
ye -
1t
dik

N

-u

sample no. 12
“'split spoon sample
diamond bit sample

hollow. stem auger sample

~thin section made from this sample

. black
_brown
“blue
..green
- grey
orange -
red
~tan
white
yellow

light
dark



Key to Well

Litholoay

p. ‘toram

calc

cmtd

CG3

. frags
“Fith
L5

 Mn

p. roram
rbl
recov
Tk

ske]

spl

[ I S

nonon

o

o noun

Il

LOGfAbbf€V1afIOHS}

(continued)

benthlc roramlnlfera

CalcareouQ“

cemented

carponate
fragments
lithic

;llmestone'
- Manganese:

p]anktlc toramxnxfera
rubble

recovery (core recovery)
rock :
skeletal

- sample

o3}
Ov.



TTEXTURES

GRAIN TYPES.

T IEST HOLE M7:  KRAUSSEs LAcoox ¢
. ‘UTHOLOGYSTRUCTUR Maxxmum Depth: 270 ft - LT dominant (Y50%)-
) ’ Drilled: 15 Oct 86 I sbundant (11-80%)|°
o e IeTe - IR il
POROS! R - SCERL O N
Jope . ' :swom R 1.1 1|DEPO]
o »|®ln g TYPE : DESCRIPTION G“V'- slslzls 2loje )
EEHE % » SlE1EIS s 5| 2|2| 2| | mTRe
i “ 0.2 X |xr'v/ 26&)75 alaldloldlslelslsll ]
-wh (g)zis; Halimeda' and
mollusk fragments . .
“(ca. 80%); reworked .
Pligcene (2) LS agg
|-as above; 18 inch recov. -
w
©
2
E v
Eal
T M
£ £
Lo
o
il
w o
£ -
N o &
.'|-as above; 18 inch.recov. e
: o —
w U
€ o
© -
) ODcﬂ
i <
-
-gn-wh-mottled (g)sC’
blows: 8,9,15 -
: ) e}
~gy-bn stiff sM o
blows: 14,16,20 I
. o g.
. - &
X ) 1" |-wh loose (z)gs: LS
I. €03 aggregates .
blows: 5,4,3 g
-CO3 bn-tn gM; recov. =6" 3
19 "pl. ont.=14,18, 22 3
=
~gy-gn M (ca1c7) )
B blows: 8,14,22
|-stiff olive gn 2C w/rd. .
‘streaks; recov.=10"; blows=
14 15 203 CO3 clasts re- || |
tked’LS 11
R Sroees i |-gn+wh marbled, soft (g)zC )
-3(1419_‘_5. \ . blows: 2,5;5 ]
B ad \ C03 clasts. LS agg. ™
80 _1 — — T 0
ERIGE % —wh gM, calc. ’ 5
. (o;‘gss'_: . pea gravel e
49 - ‘blows: 8,6,12 -
16)ss0® {-vh, rd stained calc. mG I o
: 00—, .blows 15, 14,15 '%.
90 fyo ¢ %
“Hanss o
T =
T ver%e —gn+bn (g) sM %
1[(i8)ss zones of CO3 pebbles ="
st o
- - __ - .
- 100 Jeontinued pcurnuzn o L
: " o LEGEND Lo :
UTHOLOGY FABRICS POROSWY TYPES GRAIN TYPES STRUOURES
e ‘gnl_orems‘one . M’""’-“’“( . B. Foram = Banthic Foraminiters ———\\\? ) . ~
limestone phst-pockstone . 1=Primary interporticle  Feram . =1 horizontol beds
wht-wockestone X=Intercrystalline P. Foram = Planktic Foreminitera = fzontol beds
Jk | kst-mudst V=Voggy . 9"'.:" = Corasl : ""'Y lominations
marl f"'_”f’“’* A . ClAlgee . = 'CoulAlind Algse | groded-bedding
: E»ch = Echinoderm S_— . .
sond ‘Mol = Mollusk 4% | frochre.
clay Pelold = Pelold b | biotrbated
_ Uthig = ﬂLMMcGnIn . L] R
= Othor ' )

Other




TEXTURES |

S . E . e GRAIN.TYPES
d TRU( _* TEST HOLE M7 (continued)’ dominant ()60%)
LITHOLOGY[STRUCTURE ‘ Gontinued) . sbundent (11-50%)
Co L “ : common  (2-10%) .
I - » OROSITY N WUD PRLIARRERRCESL D |
52 % PEPRPRTNR L o P TYéE DESCAIPTION. SAND m EyE ¢ “t. 1.1 {|DEPO
4 ol 0| 0lo [ b ) ) erRVL L 115l5{= © z
2~ vo,,goxﬁa % 0T : L lON % =)< g;g—oi’g.: INTRP
A ‘OA ‘Dl’ - E.;’- 90 20 30 ba1xF v/ 26.60 78 sloldlolulsid|S|all :
100 e Fas above: ‘gn + bn' (g)sM : ) ’ T I
~-.CO3 pebble zones: ) 3
l-gn + bn marbled zM . E
: : : RS
< &
. o
‘110 ‘ £
g o
153
©
i
. 1 >
i
<
120 e : : e
’ l-gn-bn (s)gM - K]
i ’ BN . , o
\ : -bn mS; terrigenous G + 8 = s
R reworked planktic forams: | 2.2
130 w0 o
'»bnthob cors S: - ®
blows: 14,20 &e
' ERS]
Ftan sM m:mor co g —
“hd léyer 3 L E
‘blows: 16,39,61 el
— |
-rd-br sM; minor CO3 g R
blows: 12,20,21 e
v hd drivmg, recov.=12"" @
br + wh mS+G_(calc G) )
blows: 28,157,refusal’ \l.: )
- o
.Fbn mS+G, . siliciclastic i
. Tecov.= 2" E
dk br ang G E
L : -
>
5
-l
v 2
-alt. br + wh (g) sM 4 At )
calc. and silic.’ - :
- G= CO3 agg (reworked LS)
Chgn + wh 1§ wS+G . . .
) cmtd C03 agg G - ] NMERT
o
’ ~—
. Ll
&
)
] . . o w
- - ot €t
-wh mG: LS G <l ol ~Rlise
s w e
@ O
5 E W
. -t
. 2
. @
8 @ >
fex
i K - 1Y e
- o lovo
Fgy-wh mS+G - i g
ang. LS G - :é
3
o
. L =
: :  ®
| - JconT1NUED
e . LEGEND ' o
FABRICS POROSITY TYPES . GRAIN TYPES . smucwkzs
roin g ) ) . E & cross-bedding
:;‘:;'9;::::::: 'Mi“’"’" cicle B. Foram = Béanthic Foraminifera _5\}._ ) :
- ¢ =Primary i ic! R : - = 1
whst-wockestone - X=‘:"""Y;‘°;:: R P. Foram = Planktic Foraminifera = horizontal beds
kst-mud V=Vuggy . Co’nl . = Coral ) ) =< wovy‘. lominations
F=Fract ; ‘ = :
rocture Q.Alqno =. Coralline AIo-o» . [7==| groded bedding
Ech = Echinoderm —
Mol =" Mollusk R freewee
Petold = P.oloid B b | bioturboted v
‘ = . . 0
Lithic = LithicGrain ok )
Other - -=. Othar ’




T "~ | TEXTURES
|LITHOLOGY[STRUCTUR

TEST HOLE M7 (continued)

“POROSITY

DEPTH

0 v

%

50 ® -
100
_mdst
‘wkst
pkst
grst

10 2030

IXFV,

TYPE||

DESCRIPTION -

{mup
.|SAND
BRVL

%
26 80 .76

Ip. Foram

[ GRAIN'TYPES |
' " ‘abundant (11-50%)

“rere

dominant (Y50%)

common  (2-10%)

DEPO
INTRP

C.Algae
Ech

Mol
Other

Coral’

wl el

{=wh LS. mS.+-G

blows: 28,32,31
_ dolomite (ca.l00%Z) . -
-artesian- flow

. TB For“um . .‘

-wh LS S + G; minoer gn C
recov. 9", rest collapse
‘blows; 31,88, refusal

-as.above
blow: 31,29, refusal

recov. 9", rest: collapse,

'Dolomittzed

|-as above; hole caving

rockbit drilling to 270 ft
no spls,. hole collapses
easily .

&~———————Pliocene Limestone

“{~alt. layers G + S(?): .

eithér gravel layers or
layers of cmtd CO3

lightly cemented 1ayers
. Cor gravel

-lose return vater flow

fvbid}}ca. 1.5 f:;>aiam:

-2 voids ca. 1 ft. diam.

270
"+ "4 END

|END OF HOLE

T UTHOLOGY FABRICS

’ . Qrsi-grainstone .
pkst-pockstone
whist-wockestone
mkst-mudstone

. l;m\os'éne
do|o‘mi'ie
.ml-rl .
w N

clay.

POROSITY TYPES.

M= Moldic
1= Primary interparticle -
X=Intercrystolline

V=VYuggy

f=Frocture

LEGEND

B. Foram ‘m
p. Foram’
Corat .
C.Algae )
éch e
Mol

Peloid
thlc
- Other

. GRAIN TYPES

Corsiline Algae
‘Echinoderm )
Moltusk
éoio»q
LithicGraln
Other

Benthic Foraminiferd.
Planktic Foramintiera
Cora!l o

_itUCYQRES I

cross-bedding
hori_m.mol beds
,vakmﬁmﬂwﬂv“
groded bedding
ﬁo&e

bioturbated




TEXTURES| . 1FST HOLT M8 (Spanieh Town) - GRAIN- TYPES

O ALITHOLOGYBTRUCTURE, - " izwimus Depchs 95 fr RN dominant (O50%)
- ety 7 : ~‘Drilled: 27 Ocf 86 . .~ =. = oo _abundent (11-50%)
: : BOSTY ——— AR ML K o
B R % SO | s | o R £ e 11 |loepPo]
g; 8 . 8 gg% g % |TYPE S DESVCYRIPTJ'ON: : S s cls E’ 2 E INTRP| :
. \\q | E| 1020 20 MIXFV B NMEMEINEE
- . v =+ +

: 1 H] o hen LS, 25465 recov.: 18" "~?n e o 11
.III S 1] Bci 59, 28 PEST Il[ | SEREE IR

, 28,63 .
Packed Amphistigina’ tests.

as .above

as above; recov.: 12" CVER .l . ol .
BC: 30,59,refusal i . .

as above; trecov.: 12"

as above

loose or zS5+G, LS
recov.: 6" ’

as above
hd layers: 'ss cuts cylindri-
cal pieces . o

tn-or LS 2S+G

: BC: 10, 12,18; recov. 9" '
h RERSRE ‘|as -above: recov.: 18" g ¥ . II l o

BC: 13,19,13
micritization common

Pliocene LS: sﬁelf foram-algal deposits

as above
* vyoid

a0 BECCRE D

increase in planktic forams
L d.. 1aYer 5 i 3

t LS 26 .
#Bc:"185+ (refusal)
cmtd layers ’
as above; recov. 6"
BC: refusal. :
cmtd. layers from 60-95 ft

tan LS; BC: refusal

cmcdflayers

w

-

-l

™.

©

o

o

©

| zmml§ IR G T | IS

: . . . — o«

2 . . R : B - @

- =&

as above EE

[ K

b T

5o

as above Za

e .

-

(2]

. °

N s, r 1 «a
as above - - 3 n I ,r
blows 70, 150+(refusal). ) ) . g

glauconitic : ;

as above; biou;: 51,44,99

END OF HOLE
| — LEGEND S I
LITHOLOGY FABRICS POROSITY TYPES ) GRAIN TYPES. - © " STRUCTURES
. b oringt o el s : | : cross-bedding
o [ M= Moldic ) B. Foram = Banthic Foraminlfera .._\\}?_J ”
limestone phst-packstone . 1=Primory interparticle ; ) =\ hori 1 bed
. whst-wockestone X = Intercrystalline P. Forem = Planktic Foraminifera = izonto s
dolomite . mkst-mudstone V=Vuggy . Coral = Coral —~| lominations
S - - . . e | WY
== an . : .F—Frqt?uve C.Algee = Coralline Algae == groded bédding
Ech = Echinoderm v .
sond _ Mol = ‘Mollysk 1% | tocture
clay . . . Peloid = . Pelold fp | biotrbated
Uithic - = LithicGrain — '

T Qther

o

Other



o ) TEXTUREST 7 TEST HOLE M9 (KRAUSSES LAGOON) & .~ = _GRAIN TYPES. -
LITHOLOGYSTRUCTURE] . S Maximum Depth: 200 Ft ~ o : domnant. (YE0%),
; : . : . ) ‘Drilled: 29 Oct 86 B - abundant (11-50%)
- - - i P - - -~ - - common.  (2-10%)
] SITY" S T e _rare . (o-1%) |
SR TN | it LA | e el Lol “||oepo
c < ARZIRZIR [ TYPE E - slelale ol ol .
2 o gBIEE * |7 -+ DESCRIPTION . E|21312]e |2 E 23] | nTRP
L2 TIEE T om0 pixev/ o sialdlslSl[SI513
— ) : e
Yss organic debris and tan zS+G 8}
BC: 5,5,3 o : s
- -2
5 i} o
.- g L)
(2)ss R : dk bu-gy. zS+M; org. rich 2%
' : ' BC: 1,2,1 59
- , g8
(3)ss i . . woody org. debris grading =
downward to gy-bn C and s
- - tan’ C . ] K]
(4)ss : liquid tn zS, calc., BC: 7, h_ ]
: - ! ,19; COy clasts are re- I ot
T | worked Pliocene- ol
(5)ss—1 “|. : E BER top: -liquid wh mS - E
: btm: stiff tan. gM; blows 3
6,5,5 E
6)ss : 1<
(ole tn SM - stiff tn M <
BC:0 : o
(7)ss ) v
- no recovery; fluid, un- B
— conscl.. matl. .
(8)ss . | tan zS; loose, calc. BC: 1l r
LT . 12,143 LS clasts_show
weath, rhinds; algal tub-
(9)ss : ules.
—— 4 . tan to brick re SM; blows:
o ~ / | | 13,11,12 E
- (10)ss | - = ' olive gn C.w/bk mottling &
= 3 - “BC: 13,13,25 ki
(Il)ss . - as above 2
BC: 12;12,19 - I
— . . 0
60" (12)ss S : | as_above ' F T
—_— BC: -6,9,13 ’
, LgZ rewkd pl. forams
'(13)55_. tn-wh sC w/bk mottling
BC: 10,12, l»7‘
70 ’(14)‘55 N ‘ < | tn sC; s=calc.
. i ] . n+bn marbled sC
(15)ss . '15,17,17 ®
228 ; -
. - 8 . . K «
80 (16)ss : : ! bn 25 w/G ‘l'a ers (Si+C03) %
EX N : . . BC: 2 §2 : . =
- o * W
L . .-
(17)ss crs sG, Si+CO3 o
© ,% : L}
o < » 2
90 : &
(18)ss J br_mS-gM +
-_ BC: 7,7,10
(19)ss | br mS+G. 3
. ™ i —
100 L-SoBt: . {_CONTINUED .
. =y ) LEGEND '

LITHOLOGY FABRICS POROSITY TYPES GRAIN TYPES ’ STRUCTURES
limest : grei-oromione . quld'{ L B. Foram = Benthic Foraminifera —-\5\2 fronoadan
imestone pkst-pockstone 1= Primory interporticle . ) = bhori | bed:

whst:wockestone . X =Insercrystalline P.Foram = Pianktic Foraminitera = zonlol beds
dolomite mkst-mudstone V="VYuggy = Cora! = Corat _E wovy lénu'm‘rﬁons
marl ’ ) F=Frocture © C.Algse. = Coralline Algae = - ' 7= groded ing
. ) Ech = Echinoderm —f )
sond . Mol . = Mollusk | trocture
clay » : Pelold = Pelold €| biotrbated
“Lithic = LUlthicGrain —

Other = Other



|TEXTURES]

I v - TEST HOLE M9 (éontinued) -’ ‘GRAIN TYPES..
“ALITHOLOGYITRUCTUR B - - . dominant (360%)
: - ' b ) sbundant (11-50%)
o ST - .. common  {2-10%) A
- : . rarse (0-1%) ] -
Lo TSI POR»»OSITY L E £NE © DEPO
- ol ol elals % TYPE || -DESCRIPTION . ; slsl<le ®lofvl .
g 8lBeEs| 2ot T S11%12) 2| 5|2 2] 2| |NTRP
B - : 02 % bixey J N I 080 1 1 e e Y B
(20)s8 1 dk bn z8+G PR . - r
. ) . ©|1ithic grains (terrig.) 95% )
(21)ss o COg gravel = 25% =
“° CBCT 24,70, Tfsl g
. ; 4
| g
(22)ss bn, (m)sG, Si =
g o BC: 16,40,99 w B
. . 2o
—_ %
. — o 3
- & w
- gow
(23)ss bn sM; BC: 9,12,16 . e
— lithic gvl w/ wthd :rhinds T
— = v . 3
N S— -~
0
e =
: P, 3 o
3 bn mS+G; Si 5
(24)ss BC: 13,20,35 -
. >
—— =
—
P . A o
(25)ss bn (s)mG; Si, minor COF hf:] . ]
—is \ BC: 45,63,rfsl g
e
(26)ss top = brick re (g)sM .
btm: wh sG, LS
N R
160 g : o
. (27)ss br sM, loose calc S, mS+G . ]
- BC: 11,12,19 o
leached, rnd egnt spar e
exp. surf? e
-
)
170 - : o
{mS w/ calc 28+G layer E
BC: 11,31,20 o
I
*void 8
© o
. : 5.9
180 Bm
. g loose br, wh,gy,sM . . bt
1 Be: 874,75 6eil cord LS - 8%
! Dolostone, nummulitid pkst o ®
ole 927 recov. ] : s e,
Superb text. preservation o &
- geopetals common l I 6/
. (31)DB as above, friable;49%7 recov. ha i
190 U : : ke ) ~ 58
(%)DB cmtd. layer ends ca. 189 ft =]
. £
7(33)ss mS+G; G = Si +C03 2]
200 -
: LEGEND . :
tTHOLOGY FABRICS POROSITY TYPES | . GRAIN TYPES STRUCTURES
grsi-groinstoie M=Moldic : . : . ‘cross:bedding
fmestone pkat-packstone = Primry interporticle B. Foram = Banthic Foraminitera: )
whist-wockestone - X=Intercrystalline P. Foram m. Planktic Foraminifera horizontol beds
dolomite mkst-mudstone V=Vuggy Coral o= Coral o wovy lominctions
mert F=Fracture C.Algae. = Corailine Aigae o ing
Ech = .Echinoderm
sond Mot = Mollusk frocture -
clay Palold =, Pelold ‘ . bioturboted
Lithic = LithicQrain
=" Other

Other




RS

I " [TEXTURES . L GRAIN TYPES
o A TEST HOLE M9. (continued) dominant -()60%) °
L”HOLOGYS’TRU_CTUR S o - sbundant (11-50%),
B ) » St common  (2-10%) |,
. MUD o - rare o-1%) I
T — [ PorosiTY | - T | AT 2 | oero
£z i ] ] [ - i i ‘DE r eavi L llslsl=15 2lolx ' :
55 o glBlgiglel| % |TYPE - DESCRIRTION e A A T Gl
N =LE[32 7] 1020 20 Mixev/ | . T 268078 |iadialololwlzlelS|ol].
007 (34)ss ‘e lo fole . |wh. 284G, clean CO3 r J
==BC: 15,20,23
. |END OF CORE
4
4
R - LEGEND
LTHOLOGY' FABRICS POROSITY: TYPES GRAIN TYPES __ STRUCTURES _
it ’ i . : \\‘\? cross-bedding
::"9'0':"” M=moldic : " B. Foream = Bienthic Foraminifera o :
limestone st-pockstone 1= Primory imerporticle : == bhorizontal beds
whsi-wockestone X=Intercrystalline P.Foram = Planktic Foraminifera =
! dolomite mkst-mudstone V=Vuggy Coral = Coral : wovy lominations
: matt F=Frocture . vc.Alp»no = Qoy.l"nn Algee o rod ding -
Ech = Echinoderm —_—
sond Mol = Mollusk ¢ | troctre
clay Pelold = Poloid | biowrbated
Uithic = LithicGraln b
chor .= _Other .




'TEX'TURES.

30

Other

B BN GRA!N TYPES
v _ _ C TEST HOLE M10 “(ST. JOHX) *
LITHOLOGY[STRUCTURE ~Maxinur Depth: 105 fr RO |
| KR Drilled: Q07 -Nov 86 ~eommon: (2-10%) -
T2 : poaosnv ' - crelme 9 Hoero
122 % Jlslslsls T ITYPE DESCRIPTION orve e 2 T L Y R i
g s '8"0-!3‘- % Al ) - . . Sle SE‘Q;E s INTRP|
o W =g C o : : el Slel 3wl = £ b
.Olg. 2 W MIxFy ?55075 clojojoluwlsiclSio] :
‘ > ‘ =
(1)ss 1t br sZ, mincr CO3 P
. BC: 9,12,15 >
10 B ) . ] K
: (2)ss 1t tn sM; BC: 9,16,17 r =
p- forams dominant: prob. >
rewkd. -
. ©.
(3)ss : lage’fgd tn’ sl‘gl, dk Si G z
’ , 12
20 . . ! . L 2
. (4)ss tn_zC w/Yatchy wh 2 ] : )
x BC: 8,11,12 1 .
)ss N R . e |
: i (D85 £
)ss sM + cmtd laye’s = Kingshill
B - 'LS; BC: 20,3
(7)ss — as above; BC: 17,26,27
401 L ' L )
(8)ss as above; BC: 46,140 (rfsl) ol fe 'r ‘5
- Irewkd CO3 agg common; one - v
— dolomite agg. -
(9)ss— o 2
: as above; BC: rfsl -
‘5 B . 2
S)gM; = dk bn si £
(10)ss 88718835146 *
. ° s . 2
] m);.‘s‘_-‘ layered; cmed 21G, sM FIRIGREE il 125
v.o @08 2 - 1 .
: AR CO3 aggs. shallow bioclast - ® o
60 bs s T assblg, P:B =.2 : g o
W1 Dss ~las above, BC: 13,27,36 he
o. ,’i“,“ ) - l°c°
? . — =
- ks above: lith. ebb. congl. |’ =&
€13)=s BC: 37,10,76+ » & %5
SR i 1253
70 . . ) &
T B By w
‘1 gnbn()sM' BC: °13,15,27 T
(1&)ss co aég. shallow water -~ r 2
S assblg,’ intraclasts o
o
. (15)ss B.yrd. tn lith pebb cong. :;;
80 7 BC "38066, 76 3
(16)ss kmtd lgr, tn sM, + gn—bn sM :
I : 31, 81+(rfsl)
(17)ss kop 1.1 fr: tn sC,P:B =53
btm 1.1 ft. gy~ ~bn sC (foram TR E
rlch), P:B = 45 . - ;
(18)ss bn_sC, foram-rich Ew
. :BC: 18,31.,31 ]
o | | get
. 19)ss “bs above -3
- : . g o~
100 : . 288
. - S - LEGEND . - : »
LITHOLOGY. FABRICS -POROSITY TYPES . . GRAIN TYPES STRUCYURES
. 7 arstoareir D . - e ‘@ crou-bodqu
lrmestone ;’::2::::: ‘M‘;M"ld" Jerbarticle B. Foram ‘= Béenthic Foraminifers ' A\g
) - = Primory- interparti . . L
- wkst-wockestone x= lme-r::ysw“me P. Forun == Plenktic Foraminifera vhoﬂvzorﬂol beds
dol kst-mud V=Vuggy ‘Coral = Coral wavy lominations -
e »F=Frodure . C.Alonf = Coralline Algae groded b.oddinq
- Ech © = Echinoderm o
 sond Mot = Moltusk - frocture
clay Pslold = Peloid bioturboted
c Lithic, = LIithicGrain
Other =



(. TEXTURES |- Do P IR GRAIN TYPES
. v - TEST domedY. : dominant (Y60%)
|LITHOLOGY[STRUCTUR - TEST HOLE M0 (conmtinued). ' B abundant (11-50%)
‘ - _ S S : “common . (2-10%) .
= POROSITY . : N PR T A T |
= % | | e Y D . : » [ i : Ly DEPO
&< ARSI E S ATYPE ESCRIPTION si8lzle Ilels "
1 o g-oxaéa »"% - T : wivlElelel st 21 2| 2] |INTRP] .
Qo T3 % 20 30 hixev/ | R . slelololwlzl8|515 :
- (20)ss . jgy-bn' sC, stiff, plastic . i
: . BC: 20,3034 pRaste
HS as ébove, P:R'= 20 l
1 END END OF HOLE
110 e
-
«
4
P
o TR LEGEND — - .
UTHOLOGY.. FABRICS ... POROSITY.TYPES : GRAIN TYPES STRUCTURES ..
-groir . o - . ! B \\@ . cross-bedding
i :::;22::: :“‘PW""“_ . e B. Foram = Banthic Foraminiferd ) ) '
mestone a = Pry inter 4 . . — .
whst-wockestone - - .x=|::¢?y:‘ml!i:m . P.Foram m Planktic Foraminifera == |, herizontal beds
dol kst-mudsior V=Vuggy Cov}"l = Coral _ZF| " wavy lominations
ol F=Frod.we C.Algae . .= Coralline Alqno. : = | groded bedding
Ech = Echinoderm S :
m@ Mol =. Moliusk {-s . frocture
clay Pelold = Pelold fp | bioturbated
Lithic =. LithicGraln —
Other = Other
L et o e = i s I S



TTEXTURES

‘50

Other

L " T e “GRAIN TYPES
, . : TEST HOLE -M11 (HESSELBERG) = N -
. - - dominant. (>60%)
L!THOLOGYSTRUQT,UR ‘ Maximum Depth: " abundant (11-50%)
= : : : Drilled: - 1P common (2-10%) :
z SRRl R 1| -POROSITY o S Sogrmre (0-1%) DEPO
B % Jl5|8l8|[ % |TYPE||  DESCRIPTION SLELCIEL | delelsl
o 3 SIREIT | - R wiu|sllel <122 | 2] |INTRP
O. l-E; 170 2030 MiIXFV, - . _’6&8652556
» T HS spl; no ‘pen'etrat.ion w/ss 1] .
‘(I)J—- rego{' rk-flour ! ’ b
. high ~ wthrd microspar : i o
10 R X clasts;algal tubules - I 3
) : Tdsh tn sG; BC: 44,80,46 2 R B i T
(2)ss \ \v'?!'_- pres. > » > ¢ j N B - . -E
— ~ _ Lt T
(3)ss tn-or cmtd LS § + G T 1. R I Q
R At 2 BRY p
|27z cmtd. lyr ca. 1 ft thick . '
! : rog}sc'bit drilling from 20- ! 1 N
] wh cmtd LS.: S + 6; BC: 15, . : , N
v 22,15 o _ |
) rock bit to 30 ftr, void ] . )
| as above; BC: 8,5,10 . o
I I voids A : o
) o
- Y
as above; BC: '15,23,23 g I o _ -
‘ . X . - R _8.
. . -
1 ————— —_ L
as zbove; BC: 15,55,70 . -9
@ void: 42-43,5 ft s g
(8)ss. as above; BC = rfsk T sk BE l : B 1R
ss a8 2 . . 2 E
L L W
. o . . . 1 . )
. . o
) as above; BC: 79,180,85+" i
| (rfsl) : L ST
) . =
as above; BC: 33,79,21 2 . ©
S texture obliterated by Hd . I - . [ &
: clay ‘mineralization << =
5 END "OF HOLE -
T - -
70
90
100 ’ ‘ [EGEND .
" LITHOLOGY FABRICS  POROSITY TYPES _ | GRAIN TYPES _STRUCTURES
: - orainstor " ’ g : . cross-bedding
. : ot-gransions. M Moldic I B. Forem = Benthic Foraminifers -—\\-?1 ”
- limestone - - pkst-packstone . 1=Primory interporticle : L : L . A== horizontal beds
whst-wockestone X=Intercrystaliine P. _F}oum = Planktic Foraminifers ==
vdolomin. " mkst-mudstone v=Vugay Coral. = Coral ! : wovy laminctions
=1 mart - : F=Fracture C.Algae = coulllnf Algae’ pa— grodc;i bedding
Ech = Echinoderm — )
sond Mol = Molusk || trowture
clay Pelold” - = Pealold | biotrboted
: Lithic = . LithicGrain. - L
Other = '



[ 777 JTEXTURES| . TEST HOLE M12 (CASSAVA: GnRDE\) ] e BRAIN TYPES
LITHOLOGYSTRUCTURE : Total Depth: 15 ft . o [ gominan Ocow) |
. . : X s o 2 R - : en * ) :
. SEosTT Drilled: 8 Dec 86 . ) e gommon :2-10;)
. g ROSIT e & . : ] ky | ¢ Te 0-1%) .
IR e i M ‘ : | jeano 3 1E1E) el ‘||DEPO
o 2 olwleolelw % - |TYPE DESCRIPTION GRVL slelzlsl slolol]
Lo 8 SgEEs > , . v » wiel Sl <212 2] INTRP
o LT IE 1020 %0 MixEv/ : o lpseom slaldlolssiElS|6)| :
T T " g 1117 - T ] oy
o
(1)ss. R AR RS i wh emtd LS, 254G : : i . . %
: : dominantly un ID bioclasts 0 ’ ) -]
R ) . R algal tubules o v s &
10 - 4 I - - = " - 0™
(2)ss ) as .above; BC: -16-total i N : i
. : g3
(3)ss = as apgve; BC: 34,9,8 ; : l g =
. N \J E . ; ) . SEE \g - '
20 FI\D - 3 : i END OF HOPE .
30,
4
‘ : L RETRE LEGEND Lol ' )
UTHOLOGY : . _'ADR!CS L POROSI}Y TY?ES . . GRAIN TYPES __E'_IT'RUCTURES RS
o . orsi-oroi . = ) - i o cross-beddi
Sgnil-groimtone” . . M=Moldic . B. Foram = Banthic Foraminifera -—\\}t "
phst-pockstone C1=Primary mm'pomcle N - " == horizonta! bed:
whst-wackestone X=lntercrystalline P. Foram = 'Planktic Foraminifera = izontol beds
kst-mud: V=Vuggy Cors!’ = Coral. ’ = - wavy lominotions -
- F=Fracture ’ C.Algae = Coralline Alo-o - ‘
Ech ‘= .Echinoderm o - o
Mot = Mollusk |22 | trocture
Pelold - = Pelold . | bioturbated
Lithic = Lithic@raln L—- :

Other = Other -



Ofther

] TEXTURES " TEST.HOLE Mi3 (CASTLE COAKLEY) "GRAIN TYPES
1T R . S S - dominant . ()50%
STRUCTUR Noxisun Depih: 15 £¢ guminant 050X s
. U K : . Drilled: 8 Dec- 86 “common. (2-10%) -
j TY ; . s rare (c-1 )
POROSIT : X B 1 ||{oEPO
P i ed ol RS . - « © .
o|o q |TYPE DESCRIPTION . gl=|al 2lels :
ZlE | % RIPTION HHHAREAH|
E[3O 0 2030 MIXFY : : clojdlwlslatsio}
re-or mod cmtd LS, 2S+G l I I ™
BC: 22,14,17 v T ]
=2
o
e
I (2)ss as above g.c
S od . o X
fe : ) void - o
s e e, . B EREE - no penetration - cmtd layer - a8
. RN == = F END OF HOLE :
LA :
%7 30 -
Do g R
P
e g
% o |
OY‘ -1
. 8 ER
) E ,
e 7 < B
s
e . LEGEND T T )
% - UTHOLOGY FABRICS POROSITY TYPES ‘v"GRAl‘NvTYPES. STRQ(:‘TURES‘ o
. . " : LT . . \? cross-bedding
i ﬂ";ﬁ:’:ﬁ“'_" M= Moldic vicle 'B. Foram = - Benthic Foraminlfersa rs\—— .
i Srre s1-packstone 1=Pri int rtic L e = +
. m-eswone‘ whst-wockestone xz,:::,.,':;f‘:: P. Foram m P_»‘!‘vnkllc Foramintfera == :ho,momalbod:
dolomite mkst-mudstone © V=Vuggy Coral = Coral _::-c wavy laminations
mart F=Frocture C:Algas = . Corslline Algae — V iod bedding
Ech = "Echinoderm —
sond Mol = Mollusk £ | octure
1 clay Pelold - .= Pslold . p | ‘biotrbated
. Lithic = LithicGreln —
Other



TEXTURES|

T o G GRAIN TYPES
- -~ TEST HOLE M14 (COTTAGE) dominant (350%)
LITHOLOG STR.U,CTUR Maximum Depth: 15 ft . abundant (11-50%)|
B SN . 'Drilled: 8 Dec 86 - : common (2-10%) | :
- - p y ] o MUD e rare (0-1%) " )
F i POROSITY | S uoD. frelt * loero
&= . - Ded Berd - Y P I | o g 3
s 7 i : TYPE DESCRIPTION aRvL clelgle 2helst b
B R - gvxﬁa % 1 : L s el B et Sl 212 2HINTRP
G.O lO v-‘EZ‘ 1 %2 30 MIXFV 26 60 78 ’:DG.OvO‘uJ'I'n:O' :
J.__L
(1)55 mod lith LS, re-or + tn 2S+G s
(2)ss as above I I
EXD END OF HOLE
207 "
30
4
4
4
o ; LEGEND ; ;
UTHOLOGY FABRICS POROSITY TYPES . GRAIN TYPES __SQUGURES
. : & | cross-bedding
. T!-grm:mooe .M:Mdd“ icke B, Foram = Benthic Foraminifera -l\—— .
[ 1-pocks 1= interportic ’ = i26
’ i’»%odms'one x= l::'::”m"l: P. Foram wm Planktic Foraminifers | horizontol beds
dot nkist-mud: V=Vuggy : Corat = Coral _ZS| wovy lominations °
‘mait F=Fracture B C.Algae = Coralline Algae = | groded:t fing
Ech = Echinoderm ——rqg .
sand Mol = Mollusk ¢ | frocture
—
clay -Pelold = Poelold @ bioturboted
: Lithie = LithicGraln —_— "
Other .= Other



