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· /I"J 0 ...... , .. !!N£PJIi. 14 'f b . ..... II! i!W:.I!k:Ii • 
I e.~ ~T" . 

_ .a(1i1l81 bMJI.aII* 

IlAl!-I.lMI\~Q'~QAi ~\i:l!1I AZ. E.J. ~ 

.DlllfNiA. DiI&I ~. 

BIDIIa .11&, 4""" 

........ 
"1 ~ •. D1JIIJoola. 18 slt~ted Oft Cir_a AUo~t 33. 

Pariah watctleptheea C __ tJ'Lotmn. 1n tbe )i~laIeBtiavi.ot (jf 
We.teFft Vi ... t&. .. ~l.a ..... submitted for ttl1Qr~lU\Lunatlon 
.b7 the state Rlvera aadi¥81;e:r SQ'ppl,J Ccmmls$lon or Viet.o:J'la. Tl'..e 
Dee was drillea. _ pVCWIfJ:10il. metbGtle. the diameter of the tK;let 
'-tq 10 laohes.. . 

Thls ))01". atDUiboola 1s the .tustln the dlstl11etto 
'be estusd.oe4 palaeoft'tologleal17 e1rtee It.l,..Je_, J. 3t1 ... 11. aG4 
ii. Cheoobt, 1& 1897. __ a *ort~3pm!"t on ~:Jre 1'lQ.'1.. Hhill, 
about a5 Ild.les to the·~eat of D~oQla; t1.nd Cns;p.ft ;ttevQllt~d 
oG Ii aaaple at '31-380 ~.etlJl t.he :Jb111 ~l.ter ~t (1916). 
~ts Ifepottu Oft. the Mal.lee B:oJl'ea (1916) l"ilJ!:!it the btl$.l.$ of 
oomparison for rull1ta pya. 18 tb.1s l'eport. QfI the DUibooh Ilwe, 
wh1eb 11ea to the south ·of 'tile ~llee lill'ea. In mak:1ng this . 
e .. ari8o~th. 8W..ge __ ~odliartltas . Wlo4 1n. t1118 rcp·ort 
replacea. t'<w the .a:tSt part. Ute item ffJall~*lan"t usecl _. O~~n 
1n 1916. for 81nce that t1rae ev1.de·nee lnd1o.atGs that t:b.e Balo0llb1tlll 
overlies the Jaa3aklan 1o th$ Viet_leA TerUau s.q'llenee. 

AtaRtloo bas beea paid p~~1l.J' to t1lEt ml~o fossils, 
tbe forq1nU'e~a aAd O$traeoda. TheM t~ bavsbe$fl ~m1ne4 in 
dekl1'because fit· the val., . espeelal1,J' of tb.etoJ'l&mi.auel'a. M 
ao_ fos$1lJ1.and 1t lt1J .kopet1. 'tb.at tbi8 l';ep_t will form a kilts 
tor aQ7 turtbeJt work to be ~1e4 oot Otl bores ·1n ·tbe lit .... 
:aQOzoa. 0'0".1_ aDd mallus_ 6.1'e commoala .ome of ttl8s~1es ;.e 

ODb'a tew specleaba.'t'e ~a 4et4rm1~ but ~bea. n~1p to el'ppopt 
the t\p. wblob will be ~te4 for· .. ~"0D8h lIh141t tt. ~e 
pasHed. At the presfUJt time it Is round more &"ttsfn,c~ to sone 
the ~lae TerUw,7 deposita otVl,ct()ria b7 meatla of tbe f~B1:f.a 
rather tnnn __ t.he lQrgett 1'08011$. 

In 11&t1 .. tbe 1'08s11s 1n tM a~plee. onli ,ep*e1efJ of 
aoaal 61gn1f'1~J1oe ~ glVtUl. A full ltst o£ fQIl~tmnl,f'er.l sp.edles 
with their 416tr1buti~ 1. the &~J.'Ilples will begivert at the e·w;t ,?Jt 
the repol't" 

i,UJnallfii! j)>>SB.};.PU'21 i2l ;ii45'}+a!· 
.3-14 feet. Fine ~alnea. pinkish saflds,tone, nth rO\looedto ~ogular 

<lur·u pal_a 

lJr.4.5 feet. PI.ish sa,lld8tofle. 

25-31 teet. Limotlltl0 uedstotle .. 

31-54 feet. YeUowish Sluldstone with polIshed £itlnd g1*6iae. 

54-61 feet. Conrse oohi*eous SfUldetoue. 

6:1-67 .tee~ 3RMatone with at.Hmdant glauci:1nlte. vh1cb freque-Qtl¥ 
replaces foas11s. '" 



a. 

J'ORAUm~w.tAJ Williw· 'Meatl!, 
Am.'BOZOAt Eebtmld spinee repl£;;cet'i ~1 th g~,ucanl te. 

61-80 feet_ Plne&utk Pf13. mieaceou5 s~md13t!l;)oo if1'th rQ~al1a," 

J'OR.M~:r.m~A!S ~taa; kPi=.t,.:UJ~ig,AJBsiAn\. 

80-101 1"$$\. \!loruii~ll tm;ild,lI1.1.'tn· f;\aUc.dii.ttJft. fosel1Eh 

PO~ImF8/,1 , 

.AlflH01DA:' ... ~., 

VERWfi3: .,,, ___ .VU., ........ 

II>LLUSGA: DUta1' •. · .. lIQ1. IilaISj.wQ.I sp .. 

li. ;Q9,IKtrLhDA.1ifitil __ .uUialrA, 
CIRRlili)U.Ir6.DP. 1BllI1'l1'£1 Vtltr. IWIBt 

1Gl-1U· ree't. Fl"'ltible saedstonfl wt t.h t 068118 $c~~ce. 

Ul-131 f'eet..;:jbell p'1\ with eJ,lund8nt fi);ss11s. 

.t _, .. __ ~~ ... 
QaBaaJ,'.i""rtQlJ.AQI~ 

.... _,. 

5~'Bliib 

JUflHOZOA: .m:="ia=:~ VAiSmlla.u SlSiR­,. __ , s_ '====:.==~.Wiiab.U, t£fa~Q$JtQQ_ caM ..... ,·,., 1Q~J,i" IWol ... 
~:PJ_IQI_' yar-I.K_s&ID.I&I. 

~~~~-!Bitt.~ 

Od'lRil.t.'tlD/u Qx:tWu:l pmlw"QUx, •• OjrMQlrOi1i9;:GG Ra'~ItI~. 

1,31 .... 140 fe.et. G:rQ'~l nth .fossils. 

~J"'_) 



,3. 

os~.:=! ~l~~,~\_i.gji.' ••. lab 

1400-150 £eat. 0.1:'.7 n1filrl. w1th fossils 

F\m.i' .... lWI ... · .... I~~:.~ ·Ht)!tl!6i;l Aa§£O!JflPl. ~ •• ~~,. 
"'IMdlA· .......• 

O$'lEU.OOD/t. t GE'HIIIa6la&MiWl9Pda 

1.50-160 f •• ~l ~lIIU"l wltbtoa$11s Xt(#t~m1QU'era C~B espcc1allY 
JUl.lo11._) . 

...=== .. =m~~ 

OS5AOO])A: VIaI.P ...... !:., •• ,. .a98Im:'1 'ttUi:Itf ...... 
lfiO-170 t.~t. ~ ~1 wlt.hfosslls. otbe;f t.~Q fQ1't~.ru.te._ .• ~ce. 

l'Ol1AW:lUilmJu .UoUaes as 1ft 150-1'0 :fe.'.I'.", J. ·.·I& .. iAM 
Y.~ •. '·" •••.. '.' .• UY'. ,Ii9'=-iti=:=J:fi~.ll.' ==t::1I.n=-neli:~ '.1 ~ ... ~. \ 

IIOLLtwCAl NmilWIa ~_ 

OBTRI .... OOllA.··· .. · .. t.eII. 41fJtl:::t:I •.. S1zS1lll ."&ailltB" 1£1 .. 111m, .... ., ... '" .'. "', ..... ,. 

11()"115 reet. _tV ~1 with fOlJsl141 GOt ~ 

KOLLWOAI Z81'.U •. · .• 'Itim,· _»& .......... ~_». . 
•• all, 

11,-192 teet. . hIe ffftI7 bl';oaoe.l e.nd aMll7~,rl.wU,;h fG~B1f~i1a 
COJIPlOL 

.... l'"l':;x!.m ... !~........ t"'Z?lDi.iilSi •. !ffiIQI •• , ",_,Ql.UB!I<I' i;,eL '. , 

~AI/,W;~MI! f;G=~C:""U&i.a 
192-200 t'ee'- 51ad.W to 175-1" teet. 

liOLLUSQ,A: VI.lad&! SllliUM, lLL!lAdDJ.!: "AIAW_.~ ... tcuaIl 
alrllWRIIIit-

200-205 feei.Shl117 ~l, with t.-em1a1t.... e&peo~ llU!.allnea. 
~ 

IfIiM.Est ••• -



it 

It-

SI'OlUIDA: JJtg1r.g* ~a&. 

C.i.~£!.~g,a!l!lA. 

205-2l0feet. ;jl.milf~~ tl:l· 200-205 teet .. 

, W}:[.LUaCA ~ ;:~itllAtlU1Wil ~f '\k)~Wl,".i.~:&{:!o;Ql"'lWll" J .. t"j!£.f:.,1 .. gg a", 
O-,~,>nJ.'v,..~.~ ""'{,t"<!i ., ''''~151l'''''''''i:T'1''''~ ~ .".\"::J' ~J~~-;.t ~ ~'"*tl· ~- --"'#¥'L ~,.;-.-,.-"~ 

.,.. ,if" ,f . ,. ':: 
~oI' ~&g!r.et.Sl) A.~$.f! 11 

11\;tr.%lAU!f1. 

210-220 feet. Gf"t;;i/, b:tr30~~l~ shelly ~llrl iiltth tOlrtJ1l1nif~ra COllman. 

}1JRAiUm,Pi-JEtA I 
.uu~ :C&:i~ 
~ " 

Oall1lit&£II EwlUswAl, ~~11.-~~riiili!t .. 
Ok:l1!tA£!ODlu Al»»U:Uig ,:tDlJlffMtll. """\b§re \ld4& aH19~ .. 

220-2.30 :t$$t. f;U.mt~ to 2l.~220 :feet. 

.. 
_.'_._.. V~·.-t?-IQ""'!' ~!"'!'!'+1i&1I. 

Y:2uaiJ.1a9 . v10 ~&I.'I·. 

O~j.mAOODi\': . , . - .,' , G·'.-~" ij' .~ . .:loa' ·'ft~1i~M.Q~*~' ilAili"~' '..... oil\lI91£. .... ,:·Ii'OOI!&_g_u_··.¥J ..... ·"',. tillJ,iM"Hu aiQaa 

2.3~O feet. Dt~rk grfff1l~ bryO'~o~,l.~ sMIls r:lf:lrl 
leu ~1l0n.., 

""..; +~ o'!t>"·"F"';"·'lnl'!'&.· fte, if ""'" ~ .... ',,;I' ... v.J "" ... ? ... ~c. 

Ji'ORJiltlm:r:1f'i:z./C:, : 
,ll'l!{,t;~"''''''' 
,I.cgzb .• ! 
~.~-

OSm.AOOIlA: _ ~W;;!u:qr.ll . t$li~te£Aa",Ci.a~i:'.ll~li! t~g£J& i;)~'Ja. 

24()...24S rest. }'oos111.f$t"ou,e @'.1"'1 t \"11'&1'1 ~~~ t,,) l~Gun.i.led fJUS,rtz 
g~los. 

FORtU!INIFmA: ~111011nes ()OJ:llI..iOn. I*"mliM'M . .a~~~l.ln1, E",Bs'§BIi. 
<'\~IWt,. W;~· 

03111l~Ct1DA ;"~Qll·a ,JtlDlAS1Htb, .~ 
Qla.-'~4D!l_DD£lcq&.i;~ t\l.f:!d!szl 

'j',XaM''''' N·!l ..... ~1_' 

248-25) tEtet. Friable fossl11.f~rot1S ~t;;i.tld~)t')ll@" nth nll~GlJB 
f{),~~1n1t$1*a (9leDJJ:n.Q&M§ .UltlJ~~ 'fnl'.i"q~iJm! ~n) 

Fo.tf.J\~lNlF~&i l lU11o:U.oes 
ce:l'!~"stt\ lar~ ... , (>; 
...... !Ii "~ "" (,ijeY.· ,~~" 

,.· .. ~q.lf~v.~·lhn!t. 8 ft ,. "tt ".' •. ~., 
~_, m .. B1\)'_ nov •• 

Ut"O£insa1J.@ ap •• 
U, Wt.jlS,lgt.&V&,f' •. 

03vrRACODA: 
f+S"{t9tlejia, 

tj.1!i,;. ~ ... :}t:'i <!!'e ..... , ~',,, " '. 1 " ".", "ii, {l' i,,1Il:;~ ... "", "" £J~4..- Lg.-'-. ,*:-..l~ll. f'sr ~J --!i:.....,..I." .. /~IW€~;;.:J ~.~,e~ 

~b'i !!Y&SiDl!I.Y,. 
01' - .• ~ 'gn. !iVLt!i~ 

~IK4f li;.~¥!,,~tJ'ulrl .2£:$e,-



5. 

NRAliINIFfmiH QlavlIJ.&!¥tWiI 111:1Q6., var.l;Yim:IJU.', (e) 

MOLLU50A. ~W Qaa9a, lm:&~lal.lq&\.1dl~ _&iiil 
II'II\Ql1liJJ! .. 

261-270 ~",t:. ~U,m11lU" to .248-2" feet. 

J'ORAWi~~l L'l!lmIi.iI.JI'_~A\ .. x.IWl4.,Qf.ti&UUloABUfU. oe .... ~,-

270-278t-.t. She1l7 ~l, with 1,nl tell 001111011 andbro~n glauconite. 

211-285 tea't. llI7oaoal sb.ell7 -..'1. _''th t.ell$ leas ·eommon aacl 
some gla_cld._. 

~ .... ~. 1-'"~· 
x&aAIILfU.&'b 

~llA: QJ(~U. ,.sc .... g.UWl.,Q&BRIl. 

285-290f$.i;. fU,k'111al1' to 278-285 feet. lilt t.h glaucool te grains 
c~.. 'os1311.s al.$otf .. l~jII 

~'OO Ztte'- :Jlmlle.1" to 26,..2'0 t$et. 

,go,.,.,,12 teet. sim11~.r to 285-290 teet but n tb. gl~U1QOm. te abeent. 

312-320 ;rae'&. ;;U,lu11l'.v to 278-285 feet" if1th €!l. l1ttle gl~QeOllltJJ. 

320-329 f'eet.;;1ndl~'1" to 218 .... 28' tee~, ~11t;~ foaa11e less COillnol'l. 

fr .. "'.f. V$.!'. Z;ltoUTQ£IrWW.ib 
.a!llllWlQt61AIIIMwt ~v., iiiYt.aJAll. $P.2., a ... llu.j,9gm.AlUh 
G.N:IallWn ·.£Qt;§U'Rra1I.. g ••• urAIJIA. 

329-3)3 teat. B.l*7~o&l fl$rl., nth t'~_lnitw& s1ail~ to ~ 
l1ated from 3200-;'329 tee'_ 

338 ... 34, tee'" ~1bel17 glaucoft1tl0 ~..rl., nth mil_roue tot'amlD1tea. 
__replacedll! ttl. glauoooi t. 

~fiIF\ti. ;i_Jiiiit!~~ 

BRYOZOA: {~MQDlj.4Q11&I· alIiJsa (O __ B) ,. __ a& •• · 

~I:"_ _fIJI •• 

OOmACODA:II~Z.l§t .. a~q.,Q:,at£IUgWI. 5.g£19Sbt\,. 
OdMU14&· ·,Wl511 •• 

345-'55 fee't.Glaucor.d. tlestuldatonet t\l1th poorly preserved fossIlS. 



th 

",.,65 :feet. Gl.~at tic pit ·fl1thSOL~ 11)1. f]ates. "ad broken and 
.. Olns :t~lls. 

MQWJaOJu J..&AlUIlI.9a... {cmaoa}. 

3'5-370 r .. 't. COQc.retlo~ oa1~eotla sands tOM and gl&\lOont tic 
~'toGe •. Vlltb potltlde-4 to!in~tt qlwur~ §W~ing and klO'e)C13 
pre. __ Yful :_sl1.o. 

~_M.!aB~ •• ~,Q.Qg,lcQUI ,J!t~ 

OS'1'RJ".CODA:· kl.Wli "aR&1* 

370-379 fNt. DeEk ge~n brutlc r~ck* 

IlPS '*i .. ,m! §,m .. l,ilgrJ"iI~~.i~ii~IQI~ 
The follonng s_at~pld.~ hc~laotm arG' pg$$eil~ 1n the ~: 

Ple1s~_to R.cent - "!"'eet doiI':n to 61 f"eet. 

tippet' PllOceRO- Q f'M,t ~ to: 80 r_t:. 
iQ.sed' l&l4dlflPll#lCene 

ad iil&1U Jiloemte- 30 ~_, to III feet. 

HlddleA1.1ooelUl 
{k.10.ombl,a.a atsge)-lll "eEl", dOWll to 37'0 t_,-

l.?alaeo~o10 -'10 fNt down to 379 "eet. 

}~1I1Ilnat .12 ~ • • liE . 

tJatosal11teroos ~n4$'k~Q~~! .icb ~teoo trat1 :$ feet down 
to 61 tet:.t'io. ratlge 1.n fl<ge fr~}1~ ~:Jle15\oo!e.ntl Uii to !~f.ecent.. t~ir~d.ln.r 
seM&toaea C';"V8t-the MeUee ~_ totbe north. 

iRD. ,i?U9PIDI· 

The' flne., deJ.tk gr'f4' ~ntWtv~ oOllt&1nll~J gl~itUlord.te and 
forala1fea t1'00161 te-et Gown to f~t Ls· referred to the Upper 
'll~eG8.. Thfi f01"runlu:i.tere.. ;:~tr'.bltU!<'b~c~tt' and :i!11.@h1dl& oris,., 
arG chu(;lot&rlstlc of s:belloil ~rl_rind cateJJ1. depl)~1ts and are 
to "be found tn the li"snt. abOF'$ 11.M aands uouad thf: eotist ~ 
,t\avalla. 

IlIltil 1's1t1lIP"'~ _·&~,mallD" 
fhe friable saftdstooe ~~ 30 f'eet 4~nto Ul :teet 1.e of 

cOWJl~l.lle lmpQ!ttant'$ 'OU &"O_t or lte JB1Xe4 1'aunalaszemblaa.;e 
~ Pliocene end -14418 iUoceM species. 



7. 

?liooen,e 

~_j¥:;CQ1S 
I'mlftgl.e ft'1 th tlpic$l B£l 

u IDsJ.Q1. _lSb&D&. Q£i. 
Alk .. a.gl IPIKIrl-t, ~dt¥A&B'Siii£.pt+:_ tlUti. ~I, .. r~. 
~tance of the J;Jreaence Of tb$ llcl1oceoo and a~aent species l1sted 
aboVe,. lies ill tbe ffl.cttbt~t theyhtt'iJ~ Q~ been rec;Grde4 prev1~l3 
trom lmrea 111 J\.4e1111&&Dlla1n.tluch lllil til. Abl'mto1rB 130re, from dUeb 
the tDr'tmllQl~.1'$ e:r$ $tad1ed 0-7 l~lChiA ~nd PUl' in 1936. *:Ana 
ute_1Oft.·of ~oploaloontU.tio_, ,sua_ted'_ tMme·apee1_ •. 1.0 
Pll~fte t;u.s$8 ~a1t! uat fJ'lOtll tn. Auktlde .sift.as ~la. b.eS 
DGtlM\ren r~Qd preYl.OII811'. and flu,c_McGg' to lia11abU lDtormatl,oa, fI_ Md oot extead as tallW'Jl'>'th~s the· -.nee ~" lflmrc ~,eJla_ 
conditlona as n:re, kDOi'lft to _let in tOO LowG ?lloeene (KalUaaaa) 
ti~ 18 Vletona, ftre pres.fit. 

~_oal S'pnles '1& the ~ls. 80-101 fee". ..b-

~ lIrlllWoil. ~.-'ftt ~~aa4 ~~ ==: <:; tooilg'h c .. ~~.'~~l •. "" ..... ~ c.·,··OC.-,.· .1'.&. 8'If -.-
'BtlmD&n3tag& in Q1ppa.~ .'. ''QbJ; 41wl~ !fi:- 1iIQll1J£'lI 

V-.~H. 1s typ1~1. ofth. lrall •• Ui~ $..p,lft Vl(t'ttW a .. . 

!bereles~ COft~ftl".7 as ·to u. ~et 9_1\1011 11& ~ 
~lloceoe of the lm4a ill .the i\;dela14e :B$a.lll whlcll eoatala ~ Pl1-_ 
\GReGent asaetlbl.a!:e ·ot f'oraml&1tera. BmJ'eh1n (1"7) t;;l.'m1. Bowoh1n 
.aQ4 ~ (1938) COA$lQl'~ ~~. to be Ut)~ Pllooene_ .11$ Lw:ibroak 
(194].) sa k4 that 1;1'£07 $1oauld baal.$ia~1t1e4 65 L~_"1~Al .• P~lQOc8_tf. 
ftI.e wrlw. 1s laoUf1ed tctbovltlw tbt'ft th,e7 :t?(tl?R'_{!;nt an iate~.'. 
stage itl tne l~lloce&$. tlhe bVi;,)e8 tQ be ~lble 1;.0' eanf1~Q this ~ter 
._l.~lllg a m1_~lW;\tlO'RGf ~~(l'6 10 the At\elfilde k8ill,.recea'U7 
subJ:l4t:tctd bl' t:hG Sou'til AU:$~~l1aQ lU._ "D~"p~~ll.t. . 

liMA. aill. '·"Q~a:l. ~~!I,.l. 
;;lef.imea:ta l"eterl&ble 1n ~ to tile Ealcomblf1.Q ~;~ge. tlft 

preseattl"OOl ill £eet ~ to 310 teet. ~s~ be4s. ilJil'e teGt$t-lvel7 
~ flu,,",ordlogto the wr1~'s CltlUlf151:!'t(NltlQft at the Vlot,':)rlan 
Te~l .. (1943); . 

_Ws.f~ stlbs:ta"e .. III feet ~\'fQ to ·24a:ree'_ 
~_'4stl'betap - 248 1'.' ~ to ."S10 ;t_*-

'f7p1eal .Iillcombi,an f'or~m.rfia Oft "~B't frwa Ul. feet 
40wa to 370 tee. aDtilaelde suobtll}'f1c15 Wi) . .... - ) 

'VU. 

il$soe1a t$d w1 til the .boY • • ~o: assemblilift$s of spec1$s wni.it 
are ebar.te.ristlc at tbe m14Qe an(! lower subs'llges t:!Jt the :&lo_blan 
lostl tuted by Greepln (1943 )~17 thil B~rtesori sabat-aile and the 
l.4ngfo1"d $Ulli.~tl.ge. T~ aS13tm:illage sngge.at.1eg t.b~ .iatest~ snbau,g. 
Qon"ttles Mlstrotr1111.i ho •. tll ... b~ch is recor{ied at Ul-131. ~ .. 

___. . .··.If . .... ,. .-. altd ~,cS:t;~,"~1i';;1mat,a. .A..,0b 
bas not been l'ecor<1e abov~ O'IJ below the" li te'st~ 1e the Vlc;toI' Lan 
Tert.1el'7, wt the i:)tuer apf¥oles (L) f)O(:tll,* ~:lCe6.s1(}~~~ly in th$und.er­
~lngLongford Bub§~ge, 'but never in tni'j overlYing .Bf~lrllJ3dftle 8uust1lge. 

J"t 248 {'set, CliVUJ.itW1ttiei ~aii& ... el'.!:'dQl"l§Qi.1 1s Vf1~iI 
o~n Slnd 1s moder&telleof1i1J;Qo £\{liff4 to 2~#,5 reet. Thls snevlee18 
rege~ded b7 tbe wrluu,'* (1943)!u! tlw z(lllll1 upaciea fQI! the l..ongfe}rd 
sllbstnge. Therefore 11'. 1s l!llSf~&stod :t~'%~ theb-ed.~ from ·248 feet 
Gowll to 370 feet be tteterred to tr.».t. li.nb$;l~f;~g •• 

'fbe&e beds which f~1"er'afe;tr~d to tbe ~lc-ouf~l~G';)~ge atln 
be oonelatedoot onl1 !.cd tn title lQ:~rer ptlrtot some of the ~ll" 
);lor.1) butwit.h b~rea~t1 ~he;\dtll,a14e ~Thlslr~ . Gl~lot:trl00 verrlculata, 
~U.liReall1a+gj l~q:flgIM~£lSl tllll.d ~res~!-Qelht UtUtH) 1)1 fera- uere o:ria.1Wllly .... 

. - 4A -.: I &it _.. "ft i' _ .. Will 'i.;J. 

.~ 



8. 

d-Ctaelb&d frQ"U t:b1a M1*lson in the b\b_toUta ~ •• 

f~9UJ.a. 

The bore f1n.1sh&4 f::l.t?i79 f~~t 10 f.'l. clt;,tYtt; brQ,,~n 00.810 
rock. 

1~~~l,.gJ! ~tE; 1f;;)tlii;U~!;\i\jllil~. , 'j'" ~ttc4i,lllla4 •• ,.:11*' r Ilj'd(¢ 

Aa atf~teQ ~bt)V$, t;; detailed ~nlXi.1ootion ~a !nc.de onl3' 
of the Lllcro-to$~~11s, the :t)J."tltfu.nit~\ ~nd oatra'C·o&i. HQweve:f, ~ 
eva.,. lBvest1g~tlon, i-:)f ~he Q.oJ,ttds, b~Zfo-:&Ot.:i (;100 ~:l11u.."ie6 bt,. been 
canted Qut so E'~ to $'uP)Qrt the ~'vlden{;:aJ el.vecu ~ t.tw f01"a.:dn1fel"fl 
as to the t1ge ,)f the bede. 

EQ£UJ1D~i6 •• 

v" 209 sp-ecies 1£'1£ t'(}~Bmnii'er~ 'have boon ldent1fled 1n the 
D1mboola bo~~ mlm~)leR. ~OJ of th.~!le tw:v~ & l'I-eatr1ete:4 aUtf(t­
igraph10 range. ~118t oth.ecs l:)(N;·ur tt£r;;,Hlgb()t1t 1t4~ lU.ooene r.m4 
Pl.lOC.$ne up toRee$nt.Assembl~jj.ges htlve been ttecGgnise-cl wh1ch 1n­
dlOftw s~ea t:t.Q,ti snibatages \\1'1 th:1n tbe 11lddle !{'d.oc(!}'ne and the St)ec1e:s 
comprls1ngthefle sseemblB-ges tuxve befHlooted 1n too prev10ue seotion. 
Beveral Q&W $pecies bsve beende:rtertulne:dand tb&8C IJ'Ifq' p~ove to be 
ot ZGf'!.J.ll Yfj.lue ~n furt~ bore.e blive been Uttm1ne4 1n the ar_. 

#!'be 01:1uta841. tefit~e Of the d1et1ri.:butioQ of' the 
1'orsmlul1*ere. 1n saraples from 111 feet ~D to 32:0 .f~t 19 the 
abundfiootl of _11 p1!eael'Ved apecl.ne .. ·of pnera belonging to the 
tam1qA~11101~4ae.· .. !be fo~ ~lneltl4ep~i,iJiL"'laqS11D1' 
2:llbi9FoM, ~'m&,;L~t and .Yean'. .igdet oft-abore 
c-OtuiitOO0 ~. me .ntlon e&11 a~1'le cl.u.~ 4.1_ tbf,t"t 
t~e41meQte Lion ~"ere' Sl11'table for -the 4evelopment ~ these t~. 

In the 8~ur~l.e e-o-1U f'.et.- ·the mxe4aseem'blJlge or 
JitlMle tioeeoe lUln r'11ocenft spect_ :and tlle ~n mtttlr'e of ttl. 
speci.t:1eos l:1.tld qtlt'lirtz gratna,. lrKU.oata or~n sh~ ... llne c:ortd1 tlotiS 
t1NJlYe tl~e fli!i.S a cOQ..9.1derftble antclufit r.Jt ~teflurlt!t1on ot tbe ()lder 
~OtB.f,t1)~da t:il$ bsae of tbe~e. b!:tt~~wetr 1e con;;iitiOrls 
~ aga1n oefk1!18 sb.ol.-e l-iM, hut too abuflOBnce o! gltltlooni tal' 
s~a t.s ttut~ t~ currents i,l€ir~ 0011, $ wong;. 

Bates OQ some of the ~e lmnorttult ~:1cc1es 0:( tOl'ftm!nl;tera 
a:l"e g:l:f"d belOIt: .," 

, .. 1l»iQ£ui~,tglQ' p:~.n. 1:0004 at 80-101 teet" is Ii 
R$cent f5p.cl~£!l llmleb. 1.a common in trot'ti.~l ViS tara ltl the lodo­
oa.,.1f1,\\\ end eli1.ulwh;e,ttS... Hm'fob1n l'1 .. lld ~~arr (1938) t:(!'c()rded it ;from 
beds l"efe1"L'eQ to the i.J.;??.er?l.iGC~rull in bo:~ in t~ 14iel~ioo Bar;)in. 

"t!p!!t~!r!,.!_~!l.!~9E!!;\Q!~e:e_(~~. ~ J.) !~bo from 80-101 
f_t 1u the DiroboQIi ~:)r~ is elJ1Ml re;:;'J~l';led blT r1;.)U'ch1n ~.Jld ';jal""1' tl'om 
bwes ·in tlle j~deltd,d{t 00.310 a: .. ad it 1a found living 1n t.he ~tUlm 
"at-era at the lnOO-PGclf1c. ~rgt'} SfJec<1.-ns ~re ftd.rly COO1"40n at 
D:1mboola. 

~iR,tadJ.. !4i.,'Ufi:H Q.e:senbGd _ Rowcbin and Pan from 
the Upper 'l?*loe:$QC ieds~n ·t. tf Abb-ato1l"8 Bore, ooourf! In the D1mboola 
b>:)re at 30-101 feet e'l:ruiat cwrta1.n (i.e})~ in tr-~bo~e lnelndatl 1.0. 
tbe Dal.oomb1~U4 

<" :Q~la'i cz:sagteJ'lSUm \,11isQr'lg1nal~ d~(lJr1bed b7 llowt'd.a 
tlOO;?I;k1!'r tltom, the . pper. ocen& ill tM 04iJand1118 ~e 1n the 
Adelaide 3tuli.n. It ws recf.)Jfded nt 570-620 :teet in the· A~toll!"s 
oot'c and e.t 80-101. gee' at ~111. 

Mlr:SAMaMA D.£~&a 1.$ 1l1"esent in tbe Dlmboole. Bo.r'e 
1a .Be.lcomb1an t'lle~"~n:ts at 111 ..... 1.'1 fe~t. It 1$ ;found 1n the P110ceM 
in tba Adelelde B1lreu !tOR in the Ba.leomllian in t.1le ~lle:e Bores he. 
1.2.9 anil 11. It 1.5 ssaociate4 il1ttl nw~roQ.s fJpeeimena of 
'.kotr:LU'\A! bglil@big:t, t:/(liot11 of: the tesi"ord gubGtage,10 l:io.;2 



,. 
iiallee :f.eat 211-240 .feet. It is elfto 'p1"es'5nt in the Upper and 
M:1dcile lUoeene 1n berea 1ft Gippsland. •. X,&:~J.S.I i.s iii tJp1cal 
Wtu'l'lI water speoies and 1s ~n 1n tM voplcal a$a$ GX"ound 
Borthero Australia. 

A •• a!iE&UiJaI Iitlilbll&lfh1ell 1s pre_"at lU-1.31. feet, 
baa &. vetr3 ~*evlcte4 st..retlpaphio r~ 10 the V1ctortao ~.r'tlal'le.a. 
Iii bae oot betift f'oWl4 ahov. f6b$1ow t.'tJ;$ mteetord $nN~. It 
'Ot\\S. 0'1'1,1100'117 described _ Sehl.Uil'ib.,..se~ fi!On1. the BaleomDian ('theft 
ooooldEuI"ed to 'be EQ4etle') diepG$lh at C1Uton ,lank mitU" Hamilton. 
wlulre 1. t is !useoclated with k.l1.~I.~." ... onal form re tbe 
&,te.fol'dw~Qbntage.. ;ttl ltst.11og1e o~t\t~nee' lnGlppslaad, 1B 
Jlklnae;r'$ eJect1oo.Mitchell Rlv., ttl. also 8.$so"lftte4 \filth lel4aRtt"llIt ,(1haPlOOn~e~:);rde .•. ·. the S!)ei) ... ·.1. tl$ tr.·,.emIaUH Boztt\J& 

,', ,. 2. " .. ·.00-240 fee! (fA~u.naantat~1l-240 feet.}Ho.ll at 267-
270, a.. ill a baH in '~)h. i~,~,ogf .. Allot. 28. where 1t __ c~n 
at 29a~ fe-&'- 1ft all. OCCUl'ertCOO tn too ~l.laa ~C)res 1 t ,'lisa 
asoootat&dw1 th fortns i7J1mlUll' tel tJlflae ill tbe~1rlib,)Qla lltl!'e • 

... . . " . a" '1'11£199.,.11,\ €~ncft.ller tOl'ii t7'l?lee.laf' the 
.t$8t(tl'd~ub~t~geJ occurs in the 01.flGl~ oorCi ln the raUed 
a8~18ge at 80-10.1 feet· auld ill, af'ail SE~lG$ b1310lV t~t de,tb 
tn the Balean'td,.tltO. "'fb$ speo1e.s W(lS ~1gioolly described 0.1 
Bowenia .$tad ~")~ t~rQm tbJ; l!10(nlM intb~ Ab'b$,~:,)lr:flB>.')~ea~ 710-
nSfee't. Cbfipraan recoJ.'lWed it in tu hUee Bores e.s ilga.lJa.,I 
.. lB· . 

, H'-Wi, .lilitaa •• W'b1ehocC"~s in the X.U.mbooJ.a.~l"e. 
at 4ep'tbS betweell~9i and. 270 te:et. w.o .. 1i1~1lJ' QetJcrlbed bg . 
Bowohin from 'tt£effftl~llbign ~pos1ts (:!tj~:te6fo".,~d $ttbsts.ge) at, 
J4a4d.1 OLteek QEUir BamlltGn. It. is o~lrtaeterlettc a£ tbet f.lllb£'<tap 
aDd. is D$\ 'EOWld lcoo(iJ;; above that !lorisoa, bu·t ooovs occuloull7 
1n the q4erlQ1ng La~01'd aWl$tag •• 

tD.311It_ •• !tb.1ch~~e tn the: ~. a$e"lag~ 1D 
the D imboola Bore -atQ..,lOl feet. €J;.gd t~,lllo at "a-,3;; feet. _$ 
des_loed b; Cb$pman hom ·the &'taaford limestone, tm.d 113 c:()_1de~_ 
to 'be an lmpo.tant ~r of the Jls.teat~d Stllle~g$~aen:fbl&g.. X"* 
has been re~ded from the~pe pr~t 01~ t.'-. ,Lonstordaub$te.8~ 1. 
GlppelawL Chapman reeogm..ea. 1 t in tM IBll" lb.-es. .aDd. ~.b1n 
aDd p~ 11.-.a. 1t fraattse ~lesQ_71O feet doWA to 020 teet. 1.11 
the AbbatQlrn ~F •• 

Asaoci.6tCQ ri tb the above .0"1$·8 1a all occ~eceea at 
tbe .te~t()rd$ubs~ a;r~~_li. m~ma'l.l&QlILI\Ul. 
les_n1~ ~ad 9.i!I~. .I 

~stth..torarAn1t81*$ lu ~t. $~et101l of tb.e DimbGol& 
»"?re ret'erlfe4 tG t he LoBitwdsutJs~g@ 01 the Btl.lcombl~nt ta 
2411!i.&iDiai MUai •....•. ,r • .xi·IW£'fili" ~ .. b,leb 'tI;~~ w:r1 t. e.r (l94J) 
_ efl aOMfOl".a1a1teI- to~ tbe s.ubstsge. '!he speclca d~ not 
o __ la Ule ilGre until 24a-2S' f"tWl'~e 1t 1s e~on. It 1. 
_eseat 10. vat71egat=bers. ln snbaeqne:n.t $~-lplesQnt.l1 320 teet. 
!beY.ietal fm',m of the apMlee _.s~~cl!'lbad D8 C'llsbman from the _po lt7l'CallV fOR the Dalcab18,n :J_p, at lB1CQ;ipel'Ja7,liorlUllgtGn 
P.ltl_~ 

TWo flu!,lsoeia \e'ditpeo1e:sot.rfit~ Wlc~a occur'l"enoe 
aDd. .leh8p~.Dtll' bo].oag to the M)~Q.rd ~Ubstase els(t~here tQ 
V.1Q.'Wr1tl ..• ~ •• ~ •• rlft.~t c_~ < .. ·ooe.: speelnleo 
be111B oott.Y4 at> 70 teet· and ~ '.' ................. ' ..... ' glli:mMgJ. ?'e.r1! lone 
specimen61t ,05-370 teet.} 

ADtntereatlngspooles 1s tM.t retel're4to as aj~u.J.&iII 
I~. ai.eh 'la.8 t. ?lund at 210-22Q feet and 220-230 teet.Sevval 
apec· ·as were HCOf!dd. 

1\90 spea.1ee deBct"l~d bJ llowohin end Pe;r from ·the .M1ddle 
liloce:ne l;1u'lmtlles 1ft 'the A~lmtous Lbreand Whioh ~(1)rGBen~ ta·tbe ' 
D1i'abool.a Bore are Cresuinella urnbonifera and t!igmomorphina .sl!12,­
regu·laris. The former was common at 80-101 feet and was occasionally 



Ie. 

FelJea~ .1a ~l.e. 40wtl \GOO ~.t. l' bas bella ~e .. 4e4.1Jltbe 
Baloomble.o or Gipps1aml... -". ].at ... ,.i_ 18 .. ~~ 'b7 --. 
ap_l __ OGl.7./a, 80-101 1'.".111-131 t"tte'lall4 ~o I'M __ 

"'-
Otbe.l" .~1_1l ___ 4 1'#'_ $be ...... aa4ifhlek _1'. 

orlglull.7 ~ibed 1q CkaY/E1'4 ~ tUII'l. 00lU.- (1m~ 
kl~. deposita arOW14 Pew' ?Id.l.ll •• 1_1--1-·.· ." '.' . ". · .... .'. 
E&~.~."~ -.......... ~-' I:It::J .' ....... ,' y~. 191 .. 1&1.&1. lDa_ 

.............. '.' .~ .. '" ....... . 

Sp$ole~ aM var1et1es. ~8cl"1~ l:q Coonman trQUl the 
kloomll1aa lael" .~ I'~t; .{P~i 
1iBr.~t=:i:i __ Q~P 
, ...... 

C~la ~.cu:m.o.e.t J.l.l,..1..31 .faet. 
Qtel'mlne4 we:-

iitJ*iWUiit 

.. aft kaowa'tr_ 
-~ Qf _. uellet<t4 f~om 

__ ate or ..... RI8aa" an ~o~ pr.-" 
IRlMlrSJi. 

Splo\llea or U. $pOage f:'~ ~. ft" reo-d.e4 
he ~1o- 4eptbSla the D~:;;~.. ;A; ·atte ftd,"lF.~ 
at. 290-300 "fee'· whi* is 1acl1l4ed la t.lle 1.~0J14 ... tap. \'lle 
ap. 10lll .. ~ . ~ ...• ~.' .• . . .... . ..... '-... ". t.l. 0 ... of. '. ..·tUiI ...• ,DbB .•.... · ... $.''''.' ·.t e. at the tJ'pe 1.-11 tv 
at Dod s Q~it ... 1.0 ..... Glp'J8J.1td. 

'!tIaIa-

...... 
l\r7oaoaarB moQ.eratelJ' O~ 1ft -tV ot the bore sampl.es. 

-t pa4_1lY 4eoraaee 1n ~t-=ds tbe lA!u!t :fQ8s111tw~ 
BfmlPle .t .365-.370 teet. ~ pj;leae"~t1oo l'tlt1'1es. t1$QJ' specdJ'sena 
be183 ~n and broke&. 

'S~l_ 1n ~lG 80-101 .t_\, laelde Lforms··.~ w1110.11 a.r$ 
eb&raoterist10 at the Jtal~1l 3M oft-be Dalo.lllan. .zipsc1_ 
detera1Ud_ 1ft ~!w.~SMpl. are 2I.~a~,* •• , ~'I~'" .&&a41. .. _, .. : 

.Passlog 40Yta to the "'t'le Dale.alaA~. swera.l speele. 
oZ~}.'" _ey •• ., O(.I8(ua 1& $~ltlu). trOll l.~ feet 401m·\o 280 t' •• t 
_, pafiUa1l3 ~_$. J.n abu:Ed4noe Del_ the:'4eptb..tlpeo1mens oe 
VU'.lOUS .ape.tea of *mlltl'te.-e .~ .. '" .·.··.011. at .329-,,8 teet., a ~_ 
$~c1n1eM p"nlat.1Qg; _ "'1 .' ........ ··t $~e a' "~310 feet. , ...... -
~ la .. ouof t.M ~netlt po_a 1& so41_ats ~da the baa .. r4 
tliiLoQgf~r4 .s_.tase .1n .Glpps~ . 1'!n>loalsPM1meflS of .g""I!fJI 
~ .... u&Dia ... $ ~t!lJ'~. Obapan dnort"d ,l! 
Yar' •. 1 foJ!tli !Yom .... 9 ~ll_ ~. at 315-320 teet. 

Ia6LIMIlr 
The mollwUMl 18 trut ~l& Dol'. haVtlrtOt bee. cem1l'W4 

lauta!l. but.peol«. r'utlgoleed uechal*&O'teriStrlo ofA. hie~1aI'a. 



11. 

ilollu£um are Sfl8t"ce 1n tbs s~t)leat 80-101 f'ee,,". 
j ..... S..:JIM\!B!2J,- andiMzl.&nu!A ~.,.. bt1jtng the on17 l~e"oga1sabla 
.. 0I'm8. 

SliaU . SL"i$clmerm of ~". abl;am 8re co[~n 1n the 
g1atlconltl0 pc.it at. 35S-.365 :teet. ~$t.f)f the otbe~ aQUa .1. the 
~l •. Qe br*ea. Stiall .Uucm ~re present 1n the last :'08&11-
11'_1311& ~le at ",.,..,.,0 :t_t. ~- l~lU4e ~ f!~~. 
LIMIIIA.J!Qk£·1 •• ,1:Ia.· ..... llM fitU.::Ji1i:==: 

.. t 

liGm .'.. 1_· '.~_. 

QI1&IalAl· 
ftUtN three speoies ot ot:rtr~cr~ r-eve been ree:ogni$-$4 

laoldl_ selraB spec1 .• sde • .r'1:be4 01' Oba~n tr,.:4'n thEfl.)alvO!sb1a£l 
4e~lw 1& \he 1la11N ~.s. 'rhea$! species et~e P.l¥Q&:I.1ilU.iUlrilii • 

• ~fJ£ll,!t.:~iIt~~I=!~lAHUWia . ilElIIDlCID:i&la t .. I: .,. . '.t3! ft_ .. ad, 
~ .. ~~~ 1..iz.Jtlm..rg.lliSR.OJiLlmMJitnd.1.D.mJ.e. reool*'de(l a\ 111-131 teet 
in the D1mboo·1~; lbt"$, tm.a ~awlbGd b3 tlhtl~,n fJ.'fon1 '4hs ~'tS$tQl'd 
l1moWWlh •.... 0,'.'1 .• 11&12'-=_ tml .. ~h.lrl pr .... e~at 1ft.several .. 
~1- below .......... t8f3t., 88· .~1b __ OhapmGn and ar-eap1n trOlll 
tbe Bis10ewblan 1n the 3~.ato»Or.~ 

9azaulilt-* 
IlJaIll iaill&tiR,,! 'fru •• 1. .~racterlatlc r;t. the .l1..i~ •.. ~:n . 

iti __ 

b wb\1ohoocUB at 80-101 feet", 
ti;. (~_:r'lj.oe.ne) lQ GtppslaU4. 

:tnaete .... _~. fl_ Jl'emaita •• ;pe pl."esent at 355-3£5 feet. 

~. 

C~D.F., 1916. 0a1DO~o14 Geology of the", _~lee and oth .. 
Viotorian ~ea. RI9,atQ1.R.V.Vj"la- ls (4). 

Gba~n,F .. f Parr"t. J." &. Col.llos.A •. C." 1934,-Tert,1a.;rl' F~1l1fva 
of' Victoria,.· !\ust.ralla - 'lh$ Balcab1aB Deposita ot Port. f1hl11tp. 
i)ert III. JQK.ltl,"2.~ (~1.) ,8. 553-577. 

Cr.pla,l. J' 1936. 'rU$ JA\l"I~n" F'orl\1m1nir~ia ,;Jt tbe Lower Mioeene of 
VletGrl61..Pf,.lt.,ma4~~ Jio.2 (Dept. at tbe Int.erlor, OHnber1'"6). 

C,espln,I.,. 1943. The Jtr~tlgrtlpb;v:}f' the llt,rin~ Tel't1uy Rt)cka 
of Glppslaoo,V1etcrrle. llIi.;I".:aes!.;~t;y.~!t.QQ;U, • .Iv. 9. (~>~~l. aer • .Jo.4) 
(jj~Qgaphed) .. 

CUal'm:att,J.i~ .. J 1936. ;;:lome New ;Jpacies of T~.lphldlum tiInd~telate4 
GemJf'f;i. £t9,V"GYlbait.la.. 12. (4) ;}t)- 78-89 .. 

CWSlvDeiB,3 .. t~.J 19'7. fA Mooogrliph of tbo Fora,ulnU'crnl F~ujl117 
Valvullnl4ae. COBU!. C!~~L.!b!!i~~£!~R,es. Jpl,.~i'n'bl. lfo. s. 

Bowohln.,l. 186~. '~l!;tore.m1nU'erQ of tb:e Older Tvt1ary Qr 
Aast.r®.11a (ifo-1. Muddy Ol"eek~ V1~"Jt1.a). 1Za.9I",~j~;iQR*bQi,t. 
12. pp.l-2o. 

Roweb.1ntij1'. 1935. liIotes on. the Ge~l(}gictll~ectlooa obtained 1)7 
sElveral Borings sltuaten on the Plain 'ttct~CD iidelaldo I[ind 
Gnlf St..,Vincf:tl't, PBrt 1. Jlqid., 59, pp. 68-102; Part II, 
Cowandil1a (Government) Bore, Ibid., 60, 1936, pp. 1-34. 



1.2. 

fkw/eb,luit1'1. j! J;; ?:£rz.'r ,i.J '" 'I 193(1.. r~~li~e~3 on 'the 
and .F()r~u:1inifff,'~~l 1,lfl1:Ulf Gf the iitetr'o'x}li t~H1 
Adelaide. !pj.d.. 6~~, (2) pp. 287-311.' 

1 
/\bsttoirs 

i:~u:res 
~E~;)re, 

Lndol"ook"u.a. ~ 19!~1", GnE~ 'Le,ri')pO(la 
Soutb Aus trtllin together' W'i tb 
FO$ilil'S i'ran the ;~re. Ibid. 

>tt~ ~t~tjb~~-tG~1rs 13Qre, /-d,alaide. 
fl\ I~lB t 1;)[ :;1c~o l:;~isce l.lturu~ou,s 
t-f;' ''l ';' ,» '7't'!I, ,lr"?J 0:;" \~,~j l' VV" J-' ~ 

$ .Hlolt 

:q,~lfb'iIat!lJi)1 .1\IL1. 
Tbe apt>ended table shaws tlle 4isW"1bution fi~d ijtr£'lt1graphio 

r:ange ot species af .t'~)l*~i1n1t.ra~Qd ootf>{~COdtl ill the ~es~ilples. 
~fbf! forms flre li8tedaccol"'d1ng to the'.i.r first ~lPt)0;f!trG.uc:e 10. the 
boresemplea. 1'be letter det11gtlf,tlotl.rl 1t~Uoote ftC fi for OOllmOn. 
~t:tu ror few and nrft ft::m rare .. 

JOSSlLS 

rMMlIlt,a 

Age 

-,1~+'" ';:JfYV'i¥lJ. 

1n 
~e 

' .... - .. .- ... 
.. 'CO"'.' .... 

i't~l~r .. 

t f -c -
~ 11~ 1(3 -1 i~ f: .£~ ;[: ~ 

,- '. ~ '1 -
.,:.: ..... 

~1" - -'*"if'" ~ ~ -
~' ~,,,.,. - - --
~'''ll. 

"" crt off r r r r 
~ ~ I~ -.n - - ...... 
- -, - - ,.., ~ ... -I$.' I ... · --r-- . ,.. ........... - ..... -..r- .. 

i!IW.. '...- t- ~ --- .,. 
fl .. - ~I"" ...,., - --

~ ~ ... - ---
~ ... ~1-"): ..... ~ .... ~ 'ItI/!Ii- ..... - .... - - ,-
_It~ r r a r r c r rlr r r r r r r r r • 

- - 11~ 1- - l.~ - - - ,1" l?- - r r r - r r - -
'JIjrb' -.... 'l~ ........... ...-Mitr ""'*' ,,.. 1- ... .. ~ __ ...... --
-' -It' ---r ......... ... """"" ........... r ..... 

- -lit r - - - 1! 1.' ,-1-, - r 1: - - - - - -- -Ie 
--1" :w---~ .... fII1Iip:lqiII<.,.. ... ~ - ........... .... -1!-- - - - - r - - 1- - -

- - 11' 11" - - - - - 1! - '-1- - .... - - - - - - -
.... <If .-'- Ilt 1- -

~ ...... ___ '!iiIliIltr ~ ... ·I~ ... '*- ___ ... _______ .......... 

--f 
Jr-~ ..... ~, ,"" I 4" 

C.) --~ 
~ .. f 
--t! 
--r 
--0 

........... ' ...... ....., ...., III>I\Q:'I-.. .... .. -.,.sr ... , ~ 

~ ,~ ~ ___ 'IIf!I¥! '-'UMl<'~ ... -.- .. '"""",.,. ..... 
~ ~ 

.,; J'l!II' 
~ ,.1....., ..,., ~ .... ~ -.. .... ~ 

~ -~ ~ ~, ~- .... --. ..,.- ~ ~ ..... 4fo!IIIJ' r ..,. .-. 
""" - - 1'" -- - """1- 1!,' - r ,1! - - -,' ----- ---r--------1" -.. ,... - - yt '.'" 1- - -- .. :' ... ~: 

- - It! lr - t"! t' :it .... !' r-I- - ~ ~ ...... ~ -
...... ' r ~ r c - r r r r rl- r 

r 1! r 1:: - Z' ell' 

w _ _ ~ _ 
~ ~ ~ ~ 

it)" ~ ..u. .,. 1! 
'j,.'" r to l't rfl !~ 1! 1-') n ~, 

~ i;., 

r ~ .r: -.,,-'t -;'t 
;;. '" 7" 

"" 
~ 1'1 '\>""1l 

.. Jk r I" 
_.f.\' 

-
.. 

;,:'j$.~rl'" If: 1& •• ~ .. ., 

- .I. 

l't-

,!!,'$­... " ... 'it~: 

,j., -- -(,),n11('8) ...... 
Gutgh. 

-(;tlf§ll. 
'" -. -'It .. -. .. 

.' •• ;*¥'If 1-

1:' 

r !11 ,-, 
:~ 

'1'-'­
.. lir-

r 
r 

~ ~~" 
~ .i. 

1. 

r r r - --



- ,-. 'l b •.• '.1-. I M ~ 

~aalL$ 

-

Depth 
1n 

~~fl 

I_Mis&( .. 
Row. lk i*Sn ...... 

4·0",.,. ............. 1/1 .' "4O" ..... ' ••••• 11 
~l.i,!'mUSliSi (R\_,. & 

PN!") '" .................... "" .............. "" 

t~I' =IE~i~~bl!i~~C~"Ok'8 11.. • ..... . . (d!Orb.). 
, 4'OItb .... 

~~ .. _ ... llet •• 

f lIiiU 

............... ~ ......... . 
~1 

d VA' ..... J •• '. ", ......................... .. 

~ ~~= (d·O~b.) ........ .. G!(U¥1!1§ fi!~oiaudrlln .. ) 
~res21tW.eOush. .... " ............ . 

1}. 

lU.Mle Miocene (&leOlablau stye) 
LOMf'Ol'4 

.~ ~ 76~~-g ~-g .. ~~~-~~--g-.. ~ .. ~ ~ 19 ~-~ 
MMMMMNNNNNNN~~~~~~~ 
• ....... _ • .., ... 1':'01 _._ 1 .. 1 ... I _1 .. 1 .. 1 I 1 .. 1 
HMOO~NOO~MO~ONO~~~ 
M~~~~~OM~~~~~OMN~~~ 

.. -Ie Ie 1:'1:- - f - --1- r - - - -- ... - -
- _IZ .... ~ ... ".. .. -- .... ....... .................... ..- ... ~ ,.. 

', ...... 
1f 1- - --

..,-~ .. ~ -1- ~- .................. ,.., ... 
- _t f 1- r r 1! ."", - -- ... i J! - - - - - - .... --....... ~ ... -1:1; t ; ;- - - ... -1-- --.... --

'It----Jfr"r:r .. 

.... - 1! f - - -111 - r - - - .... - - .­r:e'l!r1l----------
frfr1!ocrr--r---

.... ' ----1- t f 1! r ~ 11 1! 11 11 If t r 1! ~ r rr - -
I --1-::: 

l" r C,' f r ., 0 - -Ie r r 1! r 1! 1!: ., - -c------.-r--------­------------------
- -I-If 11' f ~ t l* e g t: e cr 1! 'if r ---r------ct--r.-r l-rt!­,J!i---
- ~I" r--rrr-c-a rr-r-r--

_I_'I! - -, - - - r t: 1!t - - - - - - 'IJ - -.. ." .... r r ere r c rl c - -1'" r 1! r - - -

-,...., . ..,.--- 'r 1:f rtf f rtf f r r - rr--
·.f-r-r - .... - -..-- ... ' , .. It'" - - -it - --r - - ............. -

~J .... - -f'r-- -- ......... ,. 
-'r - - r ,.,.l. -- -

-ff .................. ~ ., ... -- ~ ... -I-If' -1'" ..... ' .... r ........ .,.. - - r r Ir- ..... r .. · ....... r 
-'--rr-r- r It r -1- - r - - r ......... ' 
... ~I .... ---. "",;jjIIIJIr. ----'t'-rr-r .... ..... 

... .. ... -- ..... f ..... , ............ ....., -'-,-r 
-,- r - --Ir 

- - -11" 

....... - .- .,.. 

r f f f r • r rlf - -- rrrl!--... ..-- .. .-. .. '. .. *"'" I~- .... ..... .. ..., .,. .... .. .. ~ 

1!c-fxarrr- r r- rr-- ., ...... 
- -I-I-r ---- ---..... -~ ,J' ............ .,. -~ ........ ...... , ... 

-f .... rrrrr ---- ...,..,.... .. -- .... c ....................... -..' ... '*"" ... - ...-........ ~ 
~ .... -1!---
- -,- 1! - - -

r r r r -. 11' r 
--f1:rr-

- 'If r 1! 
trr­
rrr-

-rr 
1! r -r------r-- .-.. ..... ---- ,,., 

I 
- - 1- 10 - - r 1: tee - J- rr r - 1! - - - -

- - 1- It ... - - - - - _ _1_ - '- --- .... ... ..... 
.... _1_ II' .... .. .-., ... .- ;JJIItIJ, .,.".. ... .,., .. ,.. .... - r - r r ... ....,. t--. .. r -- ..... .. . .., .." .,.... ... 

... *ililil .... l~r'rf 

,- t t r teo 0 

I'---~rfrr-ra ---Lr~---r-• 

~ .... ~--- ......... ~--- .... 
f'le t~rr.-r-­

-trt-----tiC 
-11" r ... ".... ... ,.. .......... 



lit. 

~\ae 

' ..... ' .. ~. 
•
.. ' ........ ' .... I .. t.' ............... "1:-.... -:::;::-...... I:~:;:::I!!!I:::::l!!!;!;~;;;-iiii:;;;;;;::::-~;::::-.... ': ...................... ... , H:" l' -, • •. ill _ .•• '1'1 f .1iI 'I 1I-'1!~ iii lIP. hi ...... ' "Lt 

~"~~,--~~!I~~~~~~~ 

1'O$$IL8 llep-lh ~--e5 '0 mNC)'5-~~~r:."bLC\'t>t\Jo ~~tn"C:) 
"'"'..:t \.0 r- 0'\ 0 r-f tt"\ .::t \.0 r- co 0 r-f C\1 tt"\ LC\ \.0 r­
r-f~r-fr-fr-fC\1C\1C\1C\1C\1C\1C\1tt"\tt"\tt"\tt"\~~tt"\ 

--,-
.1. .... 

'\ ... - - -~, f 4 tOfll,'"., ). _'I: *"', .. '" 
Lt_ ') ••• 

• -•• 'tt'iF··. 

·a~~ •• 
-•••• _ l£ett§$ • 

- ) .... 
--** 

..I .. I 1-11-1 .. I .. I .. 1 .. 1 .. ' .. I .. I _I 1 I _. ..I -. ..I .. I .. I .. I ... !. 
r-fr-Or-fMOOLC\C\1000CO~OLC\0C\10COLC\U\ 
\.O\'o~r-ftt"\.::t\.Or-O'\Or-ftt"\.::t\.Or-COOr-fC\1tt"\LC\\.O 

ct r-f r-f r-frj,..... <'! C\1 ~ lC\1 C\I C\1 C\lt<'\ tt"\ t<) t<)t!)1'0 

I 
-- 1,-, 1- 'If r 't'--r-----~--.--­:;;;;!;-'-~------ -1_,1-

-, .... 1-1 ...... 

rr 
Et rrrll11 -11----1-1- 1!r F--r-.-~-------.-­---.--~--------­- -1_1---1_1_' .... -1_1---1-1-__ t_t_ 

11-.- .. ~.-~J.-.-------r---------- ------~ '>iI8f. ~g··----t---­... ------r-.- -- ,.. ... --... ' ... ---

--,-1- r- --, • - e -I~ - - -- r -r --
----.f.~r.r-.rr.r.-.------.-------(------------1-- It - - - - - - - ..... - - .... - - .... - .... ----.t- ..... ~.-.t-r.r-.--
-~-"-r"-,g,',',,'.-,,'o,',.,",-"".,,,,,~r, r",r,.r",'" •• , •• ,",------.---------------------e •• rr.tr-.-r-r-r--
-- - -)fa: t 1! 'lfC • C" . ',' r ~ • • - ~ -- -

----- ••• , •• 0- •• - •• ----
----.t~.- .•. ,rt-.---~--

.... I .... --· .... -~'r---~-r--1f---r.-

... -.. -.... 
-- ..... ,. ... - ... ' ... ,. 

•••••••••••• * ••••• 
·cr .... ,.,&! 

••••••••••••••••••••• 
i"ftP'BWa "lkIat_,ilf , ,,_.,.., l'7far-r & CoIl. • ••• ,. 

lI'tt.DUllmLi 

.',. ....... 
Re~ ."'. 

{d!or'b.) .. 
a.aq .'. m =mm" Cbapm._ iC ::::::::J&a c. ... 

.... '-1-"-' -r ~ ..... """ '- 11 -, .... - - - - - ,- ..... -
- -- - - ~ "'....... -. - -. ~ fir.. f. r r - If • -,. - ------trff.--rr--------
-----rrz-------------------r ••• --rrr---r---------.Zr-r-----------------r---------------------r--fzr--rr-r- •• -------r------r--r------
-----r-~---.--- - ----- - -1- - r - - - - r J: - - 1! - - - -, - .. 
- _I .... _ t ~ ~:r r -" If t r r - - 1! r - -

-----r---f-.---r-rr-------r----.f ... ------------r---r-- •• rrrr---------r---------------------r--.- .. --r------------ .. --------------
------r------------~--- ~I~ ~ ~~, ~ ~ - ~ ~_ - ~ ~ ~ ~.' ~ ~ ~ 

- -"-,- -- t.· t ~ ~ - -l- - ~ ,------r 
--,----

..... ~ __ ........ 1_ ....... ... ...... .. .,., ... ,... ~ 

- -I -1- -- It -- - - -1- r .1: ---r---
- -I·,· 
--I~I-

--~ 
.... ..., .. ,.. ' ... I,... . .._. ... .... __ .... ... ..... ,... .IiM< 

- •. lZ' ...... ' .. I .... .,.,. ................ tIM'- ~ .., --- .-.. 
--II! f .'J!' - ,- - r - - -rrtf --1·-1- _ "IiIf6;- ~ - _1_1,_ ..... .... -~ -_1_._· ... _,_ 11' - - 1! -117> -r - - - -- - ...... 

~~-r------r----tl!l'r-~rrr:t" .... -,.. -... , ~ I·..... "'lIP -wJo; :;MI' J1 l" r - -1- ~ ....... .... ;t: 'IIJiI!III" .. 1lIIljl .. t .... t· ~ r ..... ~ .~ :w W· 



-- .. -.-
~ ~ ~ ~ ~ ~ ~,~. ~~ ~ ~ 
-"Mt __ ., ... ', ........ ___ ~,. .... _ 

.... --:1 ---0-------- --------·3------------ J.--J-----.;t --- ---------:IZ----- ---~-----~---------- -------.s---------- --~----.-.---------- -.-& ... ,DO----------
---------4--------- ----------~---------
----------~--------
----------z---------
---~--J--.J---------
---------3.--------- --------Z3-4--------
----.----J-~---.---- -------.-&.D .... ------- --it 
4: ~ 3. 

----
.... *' .... ~ .. "~J 
-... -Il~J.---- -~#--;X 

----·tX· J.---*l-­ ......, .. ., .... 4IJ-J ....... 

-- ---- _ ... -­ ---..... 
-----------.. ------- ------~--a.-~-------
--~-----&---~-------
..,.. .... ... ,.. .. ... .. .... ~ ,.... .. ".. it. ... 

-... 1.- ...., ..... .,..,.t ...... ~ ... -.. ~ .. 4--

-----------~3------ --------4--.. ------- ------------.------- 11--_ ------.'.---- -
-it -tr ;t. ;c-J -

-.. -/l it tl ,3, -J, 

----il.r --lJ-
1-

-~ 
J,-;& 

.fl~--"" 

-: .... 

-------~-J--&---------
----------~---------
--------.---J~-------- --~-.-.JO--l·0--------

-------------a-------- --------.----.-------- ---J;!l--.J',-.1 J J. 
-----Jl--J :l. .... 

..... -
---------.-------- --------.-.. -4-------- ---.--.-J--~~J.-------

-------------4------ --------------&------- --------------6-------

••• 

Sr:£ISSOO 



-
--3. -.-_.1_ - .::3.;£--__ 

.... ~-tI--J~"'''' 

--3-jJ-J -11 .... ;103----
1l--4---~. -z-;r 

-0,. .~-
----~---.... it--it4: •••••••••••••••••• 

---~----.. -it. /lit .......... ---••. 

------.. -~ ... ---~.---- ------------&----.---- ------------------.---
------.--.. ----.--.--- -------4---•• -----.--- -------------------. •• --~ ••• -.OO •• -•• -•• 

------------------.. -- ---J,--..... -4 ---;t, ~-J.ifZJ4dff -COd -;t--

z---------------------
4&--------------------
J.---------.----------­ -.--------------_._---
--J-------------------

......... ".~ .• ......... ,·S·O 

~ .. :1,' .. .... .... ... (!fIIjIji! .... ,,,. ... ... .. -.... ,., ... ' ... ~ .... .. .... --..-.'. 

--~------------------- ---6------·_---------- -.-.. It .. --------------1---
---4.-----------------
---... ---------------- -----4---------------- -----~.--------------- ------.--------------- ------a--------------- ------4---------------
-------4-------------- ----~.-.--------------
--------a------------- -------.. ------------- -------.. ------------- ---... -.. -II ..--------.. ........ 
-.r-----;£ -.. -----# -.... -----1/1-----­ -.;J. 

..." ... -a' ... -~ 

.. (·J!ll~!t 

.'¥ ~; '..-.. -# -('. 

.,. .... (·S~) 



,,+91.80"[01-UOa1l1" d tt+ paJt:ao7;:uHo:> 
(uldsa.x:> 8U&al) 

--... '. .... ---
---8, 
... ---
-----4 

.... '. 
-.... 

0' ),/l 
D 

I. 
--- " • ... - ... II 
--- ... -& ... -. II 

-.... .... 
-• -- ---... 
« -.--
" ,--- ---- --.. -
-... -- • -

,Jf .. 

--..... ','" -.. ' . 
--.... ---- ----... -- -

II. ----. .. -
~ 

--... 8. .. -
-,-... if ;J. ;t 

- -----It J 

------
,I. 

is. .. -3. 'll 
-

J. 

-.. -{I,' 
---,. J -.:. il 4, 
-.: 

·oW ;S .... .... .. .it t% 

---... --
{l 

.. ' . ..... .... ' .... 
------ ----- ---- ---

...... .... 
-.--..... 

- .. .. --' . ----.... 
----.... 
----- J. -,. --...... 

- J 
--

~ 
.....' 

-
& 
--.... .... 

.. --, 
--

' .... 
-.. - -• - --- -.... ,. 
.. -- --- .... -. W: 

--- ---
--- ---

'* ~'.f?''' 
i;*-~ ---• 

.iI'. '" ., "1!*'e*e 'ii', • '40 :e. .. '" .. 

--. ttt tAd_ 

-


	Front Cover

	Introduction

	Detailed Description of Samples

	Notes on the Stratigraphic Sequence

	Notes on the Fossils Fauna

	References

	Distribution Table




