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Bujak Davies Group Glooscap C- 63 •••• l 

320- 380m 

400- 460m 

480- 490m 

510- 520m 

540- 550m 

570- 820m 

840- 890m 

900- 910m 

930-1060m 

1080-ll20m 

1140-1150m 

ll70- 1330m 

1360-1870m 

l890-1900m 

l920-2080m 

B lOSTRATIGRAPHIC SUMMARY 

Deflandrea heteroehl.1-cta Zone ((~arly Ol'igocene) 

piphye2 colligerum Zone (late Eocene) 

Adnatcsphaeridium reticulense Zone (middl e Eocene) 

Areoliyera senonensis Zone (early Eocene ) 
----·-~ -----·-

_Q. eudaensi~. ~· pyrophorum and .f_. speciosa Zones 

(Maas trichtian , early Paleocene and late Paleocene) 

Dinogymnium euclaensis Zone (Maastric.htian) 

probable Odontochitina operculata Zone {probable 

Campanian) 

possible Pervosphaeridium truncigerum Zone (poss·ible 

Santoni an ) 

Perv~~_phaeridiu"! truncigerum Zone (Santonian) 

_Olig°-~£haeridium ~herrimum Zone (Coniacian) 

Surculosphaer-idiu~ longHurcatun:! Zone (Turonian) 

Chichaouadinium vestitum Zone (Albian) 

~ubti_!_isphaera _eerlucida Zone (late Aptian) 

Subt i !_ i sphaera per 1 uci da Zone: C,xc l oneJ!he 1 ium 

attadalicum Subzone (early Aptian} 

\ 



Bujak Dav ies Group Glooscap C-63 e o • • 2 

210U-2290m 

2310-2320m 

2340-2560m 

2580-2650m 

2670-2680m 

2700-2770m 

2790-2800m 

2820-3280m 

3300-3310m 

3330-349(.lm 

3510-3610m 

3630-3880m 

3890-3900m 

4040-4240m 

4255-4365m 

4380-4540m 

Probatle Ctenidodinium elegantulum Zone 
(Hauterivian) 

Phober-ocysta neocomica Zone (Berriasian -_ ____ _,__ -
Va1anginian) 

_t!xstr~_chogonyau1ax cladophora Zone {Kimmeridgian) 

_?onyaylacysta jurassica jurass"ica Zone (early 

Oxfordian) 

Hyst..!.:jcho~phaerina orbifera Zone (Callovian} 

Ctenidodinium combazii Zone (Bathon"ian to early 

Callovian) 

Gongl,todinium erymnoteichos Zone (late Bajocian) 

Eyach J.! .Pri sea Zone (ear 1 y Baj oci an) 

Dapcodinium semitabulatum Zone (Aalenian) 

Scriniocassis weberi Zone (Toa rcian) 

No zonal assignment {No age assignment) 

No zonal assignment (Possible Carnian to Norian) 

Patin~~rites .densus Zone {Carnian to Norian) 

( 
• I 



Bujak Davies Group Glooscap C-63: 0231 .. 

SELECTED PALYNOMO[iPH.a._ 

Llstings show 1i ghe~t occurrences unless otherwise specified . 

320-:lJO m 

340-JSOni 

'100 - 410rn 

425-435rn 

(+) indicates marker species. 

~; h i. t..212~~-e r..j_d i um l2J2 o 5 D ilLQ:'; um 
c l1JLQl?i~_u d iJJlli r.ne s p .i Jan u_rn 
C:: l.:JJ.,IJJ.Y r o G.,'L.8_t;i itL A ( + l 
QIJ(;J'. ~~-Qj_QJ,J~_Qf.;_ JI I.A 

IT_QLr:U,J r,:r_jJ;_e f5 rn_on_i 1 ts (Questionably present) 

j1_yst:r. ichokq]J;>Drn<'l. r i__gaucJjae 

Le rrLl11-L~L ti. P r _ _r, ~ 1tsi_ ( + ) 
Qnt.:·.r. c 1 1 J o cU_uiJJin c r-· n t :r. o c :JJ'.J2 urn 

J:J.D.m2-tLYf' l i \JI!l f. l .Q_rj_p e s 

ti OTflQ.t.I.YlLlj_lJlo. Q<'l l l j_d nm ( + ) 
t'.1 o rn i_.p i 1~f. s ~~DLYlD.liLS:..:?. ( + ) 
3-.P.iJ.1 i. 1: e :r. .L!~B.. p s P ud_ o U:i. r r. <-i t u s 
SystQmatophgra. ancy_rea_ 

/'-.J_P_,_QliQ.tl:l 11 ncl u~l£1 t ~- ( + ) 
<:;.g.r r.l O.fil2h£~il~U um L..=1 n t b ·"'l r,.g~llilln 
I/._i.;tbl2-U.J.sl i..D i u ro. o.a st i QJ_Bi.i 
0ochtodiniurq simple;i 

.!:Jy_;;J:...:Ur..tw.k.g_l.11orni1 g;a 1.0..£..tJJlli (·I- l 



Bujak Davies c ~ oup Glooscap C-63: 

450-iJGOrn 

IJ_11g_u.Js~~1 .ir.Li.!lm. r1EiChB.eLQJ2ILQr:.J1..rn 
Eal a f:'...Q_<;,~s ~ o<:Ur.1 i um g_o l z owe n s e 

LQJ.YM<;,LLliLLL<:.!5-. LtY..1m 
~!l.LnJl er i. t e ~:; mo ruJJ_fi ( + ) 
,']_y_~c; t;_e H!SLtQ.QJJ_Q.f. a LU a <;,::_g_c cl !1t h a ( + ) 
'tee t:..,2.tnd i nl_i)m gg l lit urn 

CL.i b t._Q.p_e r i 9iD.J~1nn er i us E':..fll2~i 
Dr> U.si.ndreg_ QJ:LQ~::;phor it i __ ca 

Qj_0_ta..t2.<J i n_igm t.ll i pt i. cum 

G l.;ip_hyr ocy~_t:;D_ s euli tecta ( +) 

Pe n:til cl i n11un 1£:tis:_.Ln_c;,:t.mn. <JLiJ11.1Ll<:.tt.u rr1 
Pe ntad in i um _L1 ti. cj net.um r et i C1J la~.m 

w <·:_Lzt:J i e 1-1.B.. a r _ti_~Jl 1 D._t.u_ 

0231. ... 

4 8 0-4 9 Om : Adn2c.t.os.121@er id j um ret iculense Zone (middle Eocene l 

480-490m C0rc1..9 .. DJJJ1.£1.tLUlb1m in.rides J_ri9defi 

D i . ..D.Ql2I.f:! r Y.i!i-1Jl!l c 1 a c1 o i c1 e s 
GJ.~W.llYX .. Q Q'1!.t.0.. 1 a c i n i_jJ;_gJ~.I!lQ.. ( + ) 
!:ly,str ichoko.lJ2oma uni2.J2inum ( +) 

Eoly:}Jlbar~.r_idi.Jlm sub_tile (+) 

•\ 
\ 

8._ugub i ves i cqlite~; r ecluctus (Probably rewor keel) 

510--520m /1Qpa to 22.P her .i. d i um v i t tat !Jln 

8, Jl~.c t 9.iLLD.J..111.ll .!J o .ffi_QID.QX_Q. h llffi 

<:::er{lti.oosi.s J:llillDU<;~~a 

J;@Jlfi..LLLd .Lu.Lum s i..nlQ.Lex 

Dracoi:.l i.ni.urn !l..91 i<~JJJJ.l ( +) 

QlL9DDPb0 .. fi)'. i_cl i._rnn GDJDILL\':.,";. ( I ) 



Bujak Davies G:oup Glooscap C-63: 0231. ... ·~ 

540-5_50rn: D. S'.'JC laensis, P. pyrophorum and C. specios9 Zones 
Maastr_ichti.an, early Pa).eocene al}d late Paleocenel. 

[_9_mrns·JJ.1.: Hig h l _. co n den :~;ed ~; e q ue nee indicated by co .i. nc i. dent 
species top:3. 

l;.y c• p li._g e r a '" e flQD11ILf.Li ,:; ( Abundant ) 
Ceratt_gn;:;_i.s f:'JWCLosa g1.0br,;:J.. (+) 

~'. o :r C!D..0.I?llB. er i .cLi..llID iH2.LQS.Q i n o.5 .. P rn 
GyJ::..Lo....r1!:U2.L1_i:· l Llli!l. dJ ~; t .i n <.:.:t..!lill. ( + l 
IJDf n. j \~I '.iD h ilf.'JJI · ~.; ~ p_t .oJ:B_ 
J~v1heli.clinimi.1 Q_E>!.f:a:sty n sF: (+) 

1:'." :1.~_s_i_s::21_z., t. ~st\ 'i'>_~\~ 'l'::.L'U.~i:: "'...LL~~m < ·f I 
? a J,j~l..!:~Q.J.:i e .Li_Q..LDJ u H.\ Q.Y)'. o_Qj}.Q r um ( + l 
!?.gr vo~Ql!.£1..fl_r_id i_urri. QllS'..1lil fl.l'E t U.9 hQd in i llfil ( +) 

r? hc lodlfll_wn cria@l f lc_ym ( ·r- I 

L.2.ll~_1..Qd 1LL.Lmn t.O c:Jl!?. . .Q.i;. ( +) 

Sgongo<Jir.:1_.L1,1m deli.t_t_ense ( 1·) 

570-820m: Dino_:;y:mnium euc laensis Zone (Ma astrlchtia_nl_ 

69 0-7 OOrn 

720-·7 30m Isabe]i_QJnJ1rn1 co_oksor)j_ae_ ( + l 

MernJ;n::anila_.r._o_acia sp., Wilson 1971 (+) 

Pa_l.=ieostornoa.sta {:ragili s (+) 

840-890m: Qr ol"d.'.~bJ.e Odontochi t ina ogercuJ.ata Zone_,__Lru;obable 
Camp<;lnianl 

n10-nsom ~lJ.<1.ta r:l.SLLicJ,J ~· t.r..:L.g_0.x.:.U t_g_ ( + ) 

\ 
( 

(Questionably present) 



Bujak Davies Cr oup Glooscap C·-63: 0231 .•.. 

865-fl?'Jrn G.!:u-lt.£1...D_gj 0 l l <''!.. y_e r r.J.:LC OlEl.. ( + ) 
ExochQJiI;?l~r id i. um Q.i f id .\dm 

,f> 

\ 
;!00-910m: !)OS~~--_; ble PervosphaE~ridium trur:icigen.un Zone (gossibl~ 

Sa ntoni.an} 

900--910m LtyCQJlOcl j ll..lIJ.2.QQr i tes 9 us tr oc la vi t l cl it ~-g_ 

Se_ILQD l a~1nh.:~Js1. ret icu la ta ( +) 

(Questionably present) 

9 3 0-· l 0 6 Om: Pe l_\_o~; phae rid i. um trunQ lge:r.:um Zone ( santon.i.aDJ.. 

9 30 --9rJOm 

960-970m 

1020-lOJOrn 

1050-JOnOm 

G.Li.t:u2.DC' :r t~l.iJLLllm '!.!. e t z.e l l:i 
l:!Y:'; t L.l.i~ h Q d t n i um mile hr urn 

0.!::l9D.t .Q.GJ1Jj: :i.Jli1 QQ.!;_L~1ll..C:d& 

:3en9_tl_i.::ls_i:.U.12er.=1_ reti.cul.::1ta ( +) 

Tr:__i ch od i _ _n_i urn c;:i s tan e um 

X.!;;_na s~ us c0,r.:;i_t i o i.de:::; 

J-1.Y..2.:tX..J c h o s J21EL0. r o p s L2 Q.:~ ... \JI!l 

Odori.t .9.£h.it.1.na R.QX i feLfi ( + l 
~ugubi ves i.cul i t!~S rugosu~ 

f'..pJ_nJ.~li.nl . .llm ~; ty Loni f..s:_r um 



Bujak Davies l ! Oup Glooscap C-63; 
·i 

D231. .... 7\ 

1 0 8 0 - 11 2 0 m : 0 J .J--9.Qfillh a e i:. i d i. urn . p u 1 c he r r i rn um Z one ( Con i a c i S!.DJ_ 

1013 0 ···· .L 0 9 Orn 

1110 - 1120m 

~: is:\l..t.IJ..C.Q1:'. i. :3J).9L .. Lte~ .. II EAM (?Reworked ) 

~.:_y_s;::_.l o q .t:..P h P ]~l.lJl Y..21l!l9.12b o r u ill ( + ) ( s e n s u 1 a t o ) 

EJ_0.r.t· nt.i.n .. ia.. r.: .. ~i9_k2.P.nJ.f1.e. 

F' J~ or P n t i. n i. SJ.. :r2. d i c ul at a_ ( + ) 
Pa 1.!:l!:'"C'..!J.Y.~~ tr i s:;_tt9J21lo r a_ i.ILL\..l Sor i_9_1.Q_e,2 

E'Jj.cr.it.eJ_.Ll. er i~>tatCJ.. ( ?Reworl-:ecl ) 

P.J.J .. ~;:_,;t_t"g l) r:i. .t..r. i cuspid i1 ta_ ( ? l~ e wo r l< e d ) 

CaJ. la i_os pb_S!!~I .. i a i um 9-.:'2...Y.Tnrnf:! tr i c _un1 ( + ) 
~i.r:..<J .. t.LLG..9.5.i.iiQ-9_U .. t.f. s h!l.9 he ~, i.l. c L... ( ? I\ e w or l< e c1 ) 
Cle i s_t:)sphaer id i. urn 9 .. G..JC:Ulare 

LY..clQJ.lf:' .. L!ll!:J.iJJ.rn hr ~Y i :::; pJ..r:rn.!l! 
r s 0 b•::'.J i d i n i 1.1 rn rn.~1gfilill!. 

!.1.U-9.~2.lliLt.J'. l_cUJJm 12g.Jr:herr i11turn_ ( +) 

Pl i5;i].!;_el la_ ~LL.2_t£.ta ( ?Reworl.;ed l 

SsLb .. Lz 0.212.0 r i ~'- rr~.tLnl.1.i-Llu s 

1140-llSOrn: St.:_:::...QJ.J.losphaeridl.um longifurcatum Zone ( Turonian) 

11'l0-·1150m [',.f.'--q·u i _trj r_ajj. tes_ yer_ruccisi,1s (?Reworked) 

C.::i nv:n oz on os [!Ori t es di=\ k otae ns i Q. 

lll..!.4 he Uill.11.l .. n m ITIS\-9...!JJl.ITI. ( + ) (Abu ncla n t ) 

8...Q us e i :?..P...9.Li t ·~2. r. a cl i a t u s 

fl.tr j a m9 no l e_t; e B.. B.11.r i_t u ::; 

S Ll r cu 1 os J2!19_g__rj_g i urn .1o_ngiJ1.1 r cat rnn. ( +) (Common ) 

ll'70 -·1330m: Ki ; l<an.siurn po1yges Zone (S_:enomanlan) 

1170-11130111 Clcatrlcosisporite~ NEAi (?Reworked) 

' 



Bujak DaviP.s c oup Clooscap C- 63: 0231. .... 8 ( 

12 00-17.lOrn 

[j_c a t r i. co':-. i s po r i t e_;;._ c r .~ s s it e r rn i. n ·' t t IJ.,'2_ ( + ) 
C.D_Lc.i.n _u;_e r a o G.Q.s!JlL<:;:..£1.. 

C~y<::J__1_7_r1.e.DJ:L~~-UJ,11:i1 YJJJJ.D..9.!2.b.2Lmll ( + ) 
l'..<.?!JQ.PlI.J2j_1;JjJ::_~~-~. Q.0_tr..Jma.c.f: ... D.1.<_i.._~.,_ (Common) 

:3 i 1. i. c ~ha e Isl. .f.ft.L Q.:;:: 

Il.:!l.I<JG...i s po LitI: . .'.!. r_i_o l odiJ2!..Y us 
E xg_c:;J1.o:~. p h-'2..E' r j_r;Li!-lf.!l ::-~ tr iQ.J a_t.Jl.t.IJ. 

1.!:'&sJJJJsJ---1.s-:!. •Jj_ct_y_Q_~J.l 

P ~Js;:_,.JJ;_d_.L1. bJ~~Ltf.'.L·J . .Li s 

0..t: JJ.£,Wj_a.,2121:1 Cl i;u::..<J_ [>_LC?.tI..tll?B.. 

[:or[\_znen t: Poss 5 le l\lbi.an at 12330m as indicated by C. vestitum 

and A. cretac a. 

12J0 - 1240rn 

1260 ·-17.70rn 

1290-lJOOm 

1320-l330m 

ll.c;_g1LLt r Lr a~lj_t e.~'- ~p.Jnnl 02_l!.~ ( + ) 
b.:?...:tr O£Y..2 tFJ ere tacea. ( ·~) 

ca 11.n i_JJ_g_if!. s:;:_Q_n~Lv_r::xJ.. 

Cbl!::haQ.LJ..,J..<~U_n i urn w·:=;t i turn (?Rewo r k eel) 

H.YT?...t:~_Lc h_o ::~bB er j <'I i Ll!J.'. ~1il..f_I r: U.t. 
)(nus f• i. ~oJ.l_Q_r i .:te s r e_t .i. c u.lr1_t: us. 

SJJ_L~~spha_g__~~ huspin~ 

f. t i. p h r. o ~ D ha 1u:i d i um sill.tlrnn .. h or u ro. 

A.2.t:r...oc_ys.tB.. rret:U.G'.f.B_ ( + J (Common) 
Q_g_<]_r1ada t ti_.~ t 1.1b1~r.r,: i_Ll.£.t...::i 

.6..i OJ«'1 _tp·n~strnta 

<:l1oanoooll 1s sp . indet. 
~I'..S\fil_O c.u s .Q_O r .. lt.f'J!. LS'fl u n cu:; 

1 

' 



Buj ak Davies Gtoup Glooscap C-63: D231. .... 9 

1360 - 1870m; Ch_Ls::haouadini.u m vestitum Zon e fAlbiillL)_ 

1360·-1370rn 

13l30-l3 90 rn 

1410-14 ?. 0m 

l410--1450m 

1470-14£\0m 

liX!'l I: -c..i SQ.9J \. t.e :;;_ oce l lat us_ ( +) 

~~_i_c; _ _g_t_r j co sj_r; Q.9.IJ t e ~ Y..Q.n.Jd? t ~1-~?- ( + ) 
c l e i s t D :::; [? h 9s_r_l..<.,.'U .. 1un b.!L'a_ll.Qll.i o t i i 

K j ok<;i_o_~;Xur.n Q_ol_yp_fs (Common) 

MOJlQ.S_,_Ll<:: tt.C:..:'?.. 2_~.Jb~,iJ_t; u :;; ( +) 

U.LL<JD_;:~crELi:J'.....L~U_mTJ. 1;.QJ:;J,Jm :t..Qt_urn_ ( +) 

::; r.;..u01ti_:u2.r>Jlit.L'3.. rnJs· r or.: rJ i cul at a ( ~ ) ( Cornrno n ) 

\LLtx.r;_i_l,;_p _ _q.r~lJ:.<::_,'J_ v_;:i_UJ .. ~h1~ ( + l 

~:.:_g_nv,u9zo no spor i t es .L.r1:;; t!J..DJ.5-
~ t.YQQ_}_Q_~;.pyi: j. LG.~. pa DJJ_IJ.G!'~Jil. ( + ) 

fQL:Jl!liLLL 5 po r .l.2- Y!.. o nJ:.bs'l!J.<Jl..!2_n :3-.L?.. ( + ) 
L.'.'.;_cb.Yn.'.;;pc:rU:_c::.;_ ~Jj_;;_inDct112. ( + l 
['..:) r: v j'""~-:;c:;i.c cj_t;_i:: :3 rad i CLt_u s 

ELL<:.:_ ate 11-~1. bi f11r.r-'3!il 
[Sg_t_Lt_U . .<.o-::DJfil_te :?_ 9~r.gen :::i_l:2. ( +) 

Allt~<J Q_Ql.YJUQL[!.h.<:i. ( +) 

~L..i.b.r..Qper id i. n i. u rn eclwar cls ii 

~;,y cJ_S:! Llt'_QJ1 (" ltm.D. e i s e n a c: k i. i ( + ) 
EucoJnmi. id i l,:..Q.;i. @ino r ( 1-) 

!L\..0..1E!.D_0-1.1Jlli p_g_l~ ( Abu n d <:rn t ) . 

I,JJY,,gd.in iurn propatulum 

t-!__Q. d o_:;;J.:iJ2.QI.l.t.~r,_ g_e n_1.1i..rl a 
Nykter.icys_t_g_ sp. indet. 

G.r..ibrOQ£:.Li cl ill.tum or thoc e_ras 

Lil i_ac i_s;Li. tes gj~duun. ( +) 

Eli£ ri t P IJ...2. Dr o h~lr ma t :i ca 

t.11.t e ocl i r_0_un1 9J'..,;.'1 n.Q e 

G.txlr .i._pj_t E's.. ~iJ.DJi~L~ n ~:"J s 

·{ 

( 
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) C.()(} - l 'JlO!il 

15J01';'10rn 

s:.\1 u2LU.D.il ! :J:!.I.Di~.S.. 

lif,J. tb.Li..:].0_J2b.£l c ri_rl.L'._U:!l .l.2.ti .. L~!l:l.C::. 

N.9..d of; l u:!.S.? r i t ~-5- !J. D s:.J C.'...~.\.J .2. ( + ) 

p O_Q_Q_r_;:_.:.< r pi 1.UJ;.£.;~:i_ ~~.D.ta: 1: LL:tt.J.! ~; 

[\'.L!:JJ;r..J C.()_l_Ql.S~ ' ' ~~- V _l _lJ.':J.0LL~i. ( +) 

8..!.l.<J..1JJ2 i v_e_.,;;j c: .i.1 1 i. t g1i_ w.iDJ .. rn.u 5. 

~::..is-:LLriC.9.?J_'.~PQr.lJ;.c~ $ 1; E:CE 

~.!J.L'.\U.l.J~e r Q.QQJJ,_•::'JL i t P_2_ min tl t: UZl.. 

GicLLiJ1.Cl.S.Q.bQ.S:l'.... L<LLd. E!J2iDD.5.il ( +) (Common l 
E.!JS r~ 0 :'iQDLL.11:5-_ h_a n ·~..lj s 

ll.tr. (~_t..i 3 D .. QXJ.L.~;2 . P .... 9.t.QDJ..9...C. 
<;j ca t r i c o ~i. ::: l2 o r I t e :;; Q e 1 i (:-:.:1 .... t u s 

E'.ml<;) s G:Ll..Qj. um r.~mna lJ.ll 1 um ·· 

['_a r v i,..;;?_~_!:: c i i;:g;:'i 11 o rJJ2..D e D.:? • .i s_ ( + } 

r.:r.1 YJ .... l .0.UJ1 cU .... t.'Z'.'i . .Lru;lLOd tu~·-
2...l...L!:='. a t .£:: l J a DY~ ~-i;.s. o v st~ 

f'. n ll ~r~.J..s.QQ.IJ.....t t=-_;}_ s i @2.l.~X. 
:'iQ.Q!lqOd i Q_i um UEA 

X e D..<1 c~G.11 s II El\ 

Co n\.!J..~ n t : P r o b a ;) 1 e m i d cl l e l\ 1. b i a n a s i n d i c .;t t e d b y Pe n e t e t r a p i t e s 

mo 11 is. 

15G0- 1 5 70m 

1S 90 -J.600m 

l',l .i. S.Q.9...LLt~s. g.;:_,:i nd i. s 

C 0 r: "' b l'....!2.!:;'_Q J~l!~!.l .. i..1.!2..:2. II E l3 

<.:;;.y_r.lr:. nf.D h e J. i .um a t .. t~'H"lQJ"i.cmrr c: {....,_ ( + l ( pr e :; e n t ) 
Q.Q_nsr;_ij_spor i tes micr oruoulatus 

f; n 11 o s _c:x . ..l..D....J...l.J.m. l.!J.r j d u rrr 
!2_e_[!_[~l•,':..t.Lfil! .. Lt_i:..,~ !ll.Q.ll.ls. ( + J 

6f.I.9P.Q..ll.L.B. JiLL~;Ll nJ.1 s ( + ) 
Cornicu l aj;_js12 or ites 9_ Uritl.l ~'i. cf;_._ ( f-) 

CLi b .. I .. .Ql~e r.. i. cl.lDJJ\ffi WiJ;_.QJIUJlll ( +) 

( 
I 
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l620-·JC30 m ~:: d 0.i:.L u :-;.J2t1 a •:;_t.<.l l!.<J..l .Pl\s1_ 

i_~ _t_i:.':.DJ_~l_Q[.1.U.LU.!.m II E S 

J!_fllJ. '. \!..iLC:J .:... i 'i E~".L!J.. ~'l pj V f''cY Y.llGJl i;:_,0_ 

L_Ll.L;tE._L•LLt~:.;2 U£:'.X_QY.J~_ti_\~· u_L_;1__l: t!..B_ ( + J 

T.ro.J.J_pJl.9.5_QQr .. i..tr.·l--;. l:urn1_Ui0_ ( 1 ) 

<:::!lI!lms;_nJ;_: Possible L:ite Apti.an or ea rl y Albian a~; indi c a te d by 

Pnrvisaccit~s a mplu s. 

16 50-J 6CDrn 

1680-- 169 0rn 

l. 710 - 1720m 

17 40-1750111 

l.\J.:'.Li..t.O c>_]).12.U ....:...<::'.L. ~~_;,~_C'iD'.'.-J.t..11~;;_ 

r_yc_l_Q_T}_~_p_Q.1LU_u m [l_iJ..1.U.;:.i..J pj n '-UJl 

Q li..<JD.,2.Jlha <~.LL!J i urrr dl.Yl cl \El.ill. ( + l 
[~LL'Li...::.; .. 1 C.J::..Lt t'. ::;_ <':\..lltQJ.l!.'."c.. ( + ) 
P 1J~C0_tf_J l.CL js1Jl s n n i__IJS. ( + ) 

f( ~: J U:.r . .L C.\-L.lP J_J_:_ P c?_ .f r 9.9.£15.115..:. ( + ) 

c e r f 1=!_.(,,Q.Q_Q.llgn l..t.t"s- Int.:'.lo o ~.r:d.L1Ui. 
l.'.5S:hYJl_5Q .i.>.L!. t f:'.S.. t'..S..t.h~·L-J.C. ( + ) 
,'.:! _ _L<;_l]. .:i_J: o Q gJ_lL'l II EA ( -~ ) 

S.\1.LC~U.Q!J.PlJ.•JJ:.r.l.cLLmn :·) [l . A (1 f D & w 
T ·7:\ll.LQ..f_L\JSW;g_ it•":!:;;_ !i P.Q.\.~J:U1lsUlJJ~ ( + ) 

.G.ls::'...Lc:.ti e o P. ij_{_I) t.r.2- ~ 1 j . s t_2J..S!LBI!JJ_l._a t !.1 s 

tJ_Q<;:l_<~,·?. . .L2J2P r i. t £~:}_ fil1 i. n o s u ::; ( + ) 

\?_ltY.J--1 o c:__l9_\..-U..tf~_f!. illi.<:.TSlL<?~is;;_qJ_<;\..t l1 ~> 

E <JS] o.c: a r p_id..L.t.e.:s.. g :r r:i nu 1 o s u s_ 

~_t_rj_ i-1 t r i G..Q~lD. .. Lt ~-s- II EA 

T Y iJ~Q.Q.Q __ SJ?..QX: .. i.:t ... t..~?.. :lQ .. LD.?l.t!l::l. ( R e w o r k e c1 ) 

T.Liu· .. t i lQ.!;i_1_1_L\:J.. nkLr...YJ.fillc1enf'c.i s ( +) 

~---w--; ;::i vJ.5._~lmJ s po ri.t~;;.n_ mmi;:: tat tt;;l.. 

CxiJ2r O_Q~LJ_\lJ.1.U.11m II EX 

Q.Li__ <J 9_;}.p h •JgLJ_1JJ___1J.ill 0.n_t_<:'..US:U~ J:__ILI!l ( ·~ ) 

EJ __ i~Lt .Y.5 .. Q_<;;_c;11 '.l. [)_]_Q 0 ZJ.D.~i<;,'._(;_ll ;?_ 

P l .i. C.!ltQ.l.Ji\.. [~ .QJ;Q)Jl·:l c;_r:; n :-:; .L'i.. 
12.n@ c: ,, :r_riHUJ: f _s_ £~ i:lJl. tld_r:.X.L'.LU! 

( 
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1770 - 1780m 6_3.J;_r_g_c_y_~J_d. II EA ( t ) ( Cornrnon) 

G .. Lc: .. 0.J~Ll.!;~!l:':U~Jl!.lii.t e s I! EAL c E . 
f.:gr ~iw lnJ~!..QD_LL~:. stsyi11rng_i: __ (__i._,-.a ( + l 

lH OO-lBlOrn 

J.[)60 -- li37U m 

11J90--l'J0Um L-2 1 ~~;_l!~U.1L.L\1m 11 ' l rn•1_l•_1m 
!"\ >,t<J1;'J.'.'.L! <J_( ~~_\_ ·;1~:-}'_JDJ(\Q_\:_Li. c ·2 ( + ) 
~.11.J::>.t i. 1 i _e:_p_)};J£.r a Qj_r_ n n el]_s i _5_ ( + } 

'l' ·'lllY.282!.l:.':"l (" r i d i u nl l.:~'. o c -:t i .~rnl!.15. 

J_-2_~ 0-- 2 0 8 Om: s u l:;>t i J__Ls ohg__e r cLQU.llJ.ci.sl.a :·.one ; eye l oneghe li um 
0ttadalicum Sub_~one (early AptialLl_ 

.t9:rn--!'330rn 

1950-l960rn 

G..f_Cl.DDJ:'_QJE:. Lj_ ~l_!!l {Lt.ti:! <J_fiLis.-:___i)_rn_ i;::J;_,_ ( I ) 

Jmbatodi ni \llli j2eger_l 

,SJ:;_J[!h_LC·_~_R.tJJJ.f:_r;_i_ \:LUllJl ii EA 

G.DJ:(l[l1en!:_: Pot>si_'.::>l e Darrcrnian as indicated by Subtillsphaer<:l ter

r u 1 a. 

J980-1990m ~.Y~~J_QJ1.Q_p)__1__[jj__1_tr!l a t:'~!i1:lli_PHJl {Common) 

lJ@·"lrgP.ci.:"J2_Qr-.1_ sp . A, Dorhof:er 1977 
( "?Rcwor ked) 
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2 0 1 0 ·- 2 0 ~~ u m 

7070-20H0rn 

2100--211 Orn 

2130--2140111 

?.190-27.00rn 

2220-2230 111 

?.250--27.6llrn 

0..1.L!:il.lL~U;>..b.d r:'.JJL .t e_i; .t JiJ9 ( ~ ) 
T/:l£' nLQ[lb_o r a n E /\ 

T r:i tU:'..Q;iJlhri_e_r ii.limn. y_(LLi Pr rtJl.l.ffi.lL~i 

(,;_; .J UJ_.:J.J.c-:i s [l o r i t e ~; cl •"'.1-TIJQ..LS-_Li 

~:_g_ qJ L':l r:i i ,;_p <J.I.J .ti:;:.; g Lr:.J) ~1J_tn:L1.J.r:.;_ 
E.S!_ r v ..L~1s;:_c;Lt£'~- •3..n:m1-u :~ { corn mo n J 

E!Z!.L~d_,'.:j_d cc J.t.r 1i sLIUP-.l.!L5_ ( Ab u n c1 a n t ) 

SU!J t i. l i. s1~).}2_t;rg_ »EA ( ?R(~Workeli) 

liQ:t e ~'- a n g_pJ:u;:_L:i s a 

C:i ~~ .1 .t.r_j _c;_Q ~;j_;;;11_1J. r__J_t: t~ ~! ~;_t_s'.X.illlm 

.C•llJEJ ·l.2-illU::...l t r>_.f!_ 1\l.Q.DD.i:Ll S.LWDJ:1Ul { + ) 

1111d!.u-~o n 11.LsL l.JnD:.1.r._LLL?.. t + l 
E.:> e llii 0.0' r <l..Ltrnn pe l.1 if P. r urn ( + J 

LU:;:_c! t r_iC.Q_;;_;L::>D0.LLt_f'~. n r:AL { + ) 
C i. c~.1 tl'.-1.£::...i;~s i__.5_.J2QJ;:). t P. 2. ;::1 nJJ_i) lat u :;; 

J2.f.n~_gj_5_p_9_r._j._!:Ps_ tr ir.:_g_{!_.t_atus. ( +) 

I mpa r cl e c i ,?.J.? o :(£ 912llL~_n u l..Q.5..s1-

f> l~i!:1.22.J'J.l0_<;.'..LL1-L!J.rn ''° p . I , DiW P y 19 8 3 

f 
D231. . .. . 13 ( 

\ 
\ 
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2280-- 2290rn E'.!2.Y t.s:>_tLU. t . .Lt.;i ;:;;_~1t~trJ_,l!lilldJ a r. j s 

IL~U;:) d JD_lJU:U II EA 

2 310- 2 32. Om: Pr Qbablg__<;;;_te n i. (1 od in i um e 1e_g11ntu1 um Zone (Ha uteri v ·

ian) 

\ 

~ci_n1n1ent_: Po~~~;i :)le 1-!iJuterivictn ~s jncncatcd by Mude:r.:ongiu st<lur

ota and Occis~ ~ ys ta ttEX. 

7.3J0 --2J20m t11Jllt'.r. o nfil£1. ~5_to_~lLQ t <t ( + ) 

Qr:c i. s u_ey_:;?_i;!2 II EX ( + ) 

0] j ~JQ:'.'Ulh ~lfXJ/Li um (lj_J _ _IJC 11 1_1,i_m ( + ) 
o lj_-9.Q_,'iQbae r_j_d i. um QP r fora tum 

2340-25601n: Pl:'.L!;>erocy_pta rKocomica Zone (Berrj_as.-Val.ill]_g_,J_ 

2340-2JS0 rn c: .O!JJj_:::1 l <'1.0Jl~U: it e :-;_ g:_i lo b.:Lt_u5_ 

(:j_~:;_i]_tr__ i c; 0 c=;j_fil) _ _Q r i t.e 5 J2 0 t_OTf\<lEf."..J1.Qj s 
(; t i;:n) do d .i. n i. um e 1 e q ant u illl 

~:~BJ d_Q 9 i_n.L!Jl!l f,_J.2..~ n a c ki l_ 

.UsU. th r: .L::i s ph.:;i__P r L~l i. urn Q o i n_pde ~i 

M ll c 1 e :(_QJlgi.~:L ~llf!J21..QX 

!1 q~ls:_r_g_ n •;rJ.:J.. 1::s t r a c .9.D.J:JE1 

Qr;_cJ1>_!J_c:_y_::_>ln_ 0.L~'!LU1 r;;..t--"""-· 
P h o be r. q__r;;_y s t ·'.1- Q.e_Q_<.;:_Ql[Ll_r_;_~::i_ c r 1.1 c i. f or m i s ( + ) 
Phohru~J:YJ3_t.~1- QeocomicS!_ neo_corrL.is.B_ ( +) 

P o 1 J:'.li:_Q.b a n__QJ2 h o r u ~:; ~i__c;,J1Lo_Q.1;_y1g_lJ_U_ 

~;ubt i.J_j_~pha~_ra llEA 

(;;omment: Poss L1 le Portlandi.an as i.ndicated by ?Ctenidodiniurn c 
ulmulurn . 

/.3 70--?.3H0rn !1 c.· [1 _9 n1~2Q.pJ:i a ~_r cl. 11£:..Ilt.ll.Jlii ( + l 
c. .. iLLL:.u a :=;_129_r_jJ~ p s.. t: 1.1 L b.=i t.!-J.1"i 



D231. .•.• l'\ 
Gl.•:! n id o c1 i. n l mn ~;JJlmuJ,_~u:u ( Q 11 e ::.> t i. o r-i.:1 IJ l y pr e s e n t ) 

Bujak Davies Croup Glooscap C-63: 

/. ·l 0 0 -2 IJ lOm 

:~'130--241\0m 

U.Y. .. !lJL.LCJL0 .. 1J .. Lr.:i)~1-..\m f.!JLC.0.t...ldm 

]'.,J_~:_Lt h 1_;_ i. a s_12J:l.!3.~J.J_g_iJ1m [ .::i f:', r.:i_.:;1 t um 

,'.'°!..}'.SJ. eJ!E:l1J20.tl..Q :c:J. .t<.:1.0..<:.i c LJl.Lg~....rll_ 
(Questionably present) 

G.!~.i.5_;;;_Lc 1!J~'2.~:_12.]1·J£...Li cl i a !!lS! .. <l.!lS!. 

~~J:1,:n.i. c1 Q_cl i_JJ_j_~uo. r u gy l_a t: urn 

E.mJ...o.2.CL.LnJ .. 1_rn1 p ha r o ( + J 

t! .. \:JSJ~r _Qnq i <1. ~; i_rripJc:z ml . .£.:J'....Q.[lf-'J'..DLt:..iLl:a ( + l (Common) 

r'..!2..l.:.t" l~-·~U2..t!iEt!;:Q.IJ or 1..12 ~',.'1 .. Li e .::int i l. 

P ~3 . e u clQ .. h e UllillJll r.r:.l.l l f e r_um ( Common ) 

SD.ill..1 f e ut e ~ d <': n 't.!3_\:..!J :::> 

2.Y..0 t <:J.lliJ to Qbg r u. r:- o.rr.IL:U-cat <i 

T r~1El.f1_ f..LY!'i..t r Li'~ 

C:j_r;_a t.r....LL2.SL'.:i.Q..QXJ.t t" IJ.!lC1!.1t113- ( + l 
er i bro per i cl_l nJ •. nm q lo b.=i t mu 
pj_n.DD .. ~U11J.JJIJl C.~~r v ..i c tll \.l ff[ 
QJ~Ul..9 .. 5.12..l:!.0 r r i clJ_lli!l l]_e l_i)_o 11..qjs_i n_g n::; e ( + ) 

2_1~ 1'. j_.s_, s 0 .Ui1illlliJ .. e t..ld_L~,ll!l II P. l\ 
E'_U:;.y_gsgqr i tes HEA 

2.Y.B. t~:~_ma..t0 .. Q_Q0 .. u1 LSl.;=u;;i . .r: ulJ_gs;_:c01_ 

Cornrnent_: Prob.:- .iJ.e Herria~;ian a:~. jndi.cated by JI.. rnetaelliptica 
and M. califor .1ica . 

246 0-2470rn 

2490--2'S00m 

8.Jlll2horul~t rnetae11 i.pt i<:::.2. ( +) 

~Li. b .. b'...QJlf,..rJ .. ~LLDJJJ.rrl gr an ~111 q e r urn 
<2Y_DlQJZ?...Q.0. .. J? ti .::11_:;~ LL <.,l__~_i,lJJl Y~J.JJ_{l_UJJl 

t!],l£"Ji~ r. Q119 i a r a lj_f o u.Li~\l ( + l 

Af'..Q_ljj t t...ir:..;i__d_L~_e s _ l) a c u 1 a t tJ s .. 

l1ilf.!.t_f::Lfld. .t)..llJ..sF1 r i.B._ ( + ) 
Q..U...9..!) :'.?J2 h a e r .i d i u n1 a lj) e r t e n s e 



Bujak Davies Cr oup Glooscap C-63: 

2c,',)0-·2'J3 0m 

.?. 5 !JJL: 2 62Q..m_;_J;J; r; n id od in i urn pa nne um z one__J_por t land ian ) 

2580-2S90rn 

7b10--7.f~2 0m 

C1~J~>to:::;pJ1,01er i.(:1lurn ehren \Jerqi i 

Cte12tsto-9JJlL\J.rn ni.lrnulurn 
tl.LLLig_1,i_(1_9fU..D.J.2.1 m j_u b ·:\_};_ i s_ ( Q u e s t i o n a b 1 y pr.: e s e n t ) 

CJ.f:Jl Lcl<Hl in i um PnllI\f~ um_ 

.!Jy:=.;t r. i c:)1od i nl.11_rn lance3_tum 

L~ill!J: c LJJD. ~:!.PQLUJ l a 

t!_u cls;.r on'] L:t ::; D . A 

:!Fir i r_lJ@.0.J.!'2.P Q! i t Q.;1 9EW i tJJ.tl~lQ.5 l1 5 

rornm!::D.t.: Pos:~l Jl1~ KirnrnF.· ri.Jqi:'rn a t 2640m as indi.cate i:l by Arnphor

ula ttEA and s. pa emi nos u . 

26tl0-·2650rn Arnphoru_la llEA ( +) 

~:hQr_nte. ding_,_ ltEA ( 1) 

p __ U;;,y...Q_,~.; polite s cl i_y i cl u u :'j 
2._t;1 b tLL81.hi:1~X a D.i'E~m.iJLQ s a 

26 7 0- 2 6 8 Om_;__Jiy :3 t:r: i chogonya u lax cJ.adophora Zone (Kimmer idg ian) 

2670-2680m llli~.J:l..Li..t.f. 5 t h OJl]B_!-:; j i. ( + ) 
Br;e~.!Joxie_l_la llE:B 

HY-'l.t.r i_<;JlQ..9.Qit.Y<ULla>; Q.}.£\...Q_Qpl19_i:_n. ( +) 
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2700-2710m 

2730-27'10m 

2'7C0-2'770m 

~.:..t.i.:-u:1 i cL12d i ni . .1lffi <; hQ.ndr um (Quest i. o nab l y present} 

[iy ;,_"i_!;_;i::_jr h Q ... 9.QJJ..YCU ... U ;.1 x. II E:A ( + ) 

ELU~l2.1.9 :-o p h 0.£'.L a r .,, .Li...b'..!JJ o SJ;>_.iJ1 o s .=i 

L.~P t o 9...irLL\l.ffi s p . c; o E G & S l 9 7 2 

li.:J:'.,-::iJ~e lDa to pJJ_o r~;i. ClJ'. r-'....Q. l ·'-1...t!:l. 

~2.1 os.:su.2.~l.i.n...Lmn ~Li.mm:.r>Juun 

11:: c llY..021l...QL_i..J: 1" 0.. ·lillliLl.r. e t i c o s ...IJ-2. 

E.i.l.Q..,~~l_QQ9.L j_ t e 12. s p . A 

3_QJ10n i.as_pha~ra iura:::~; i.ca ( Common) 

T.11 ... P e 1 o ~3 it r i l P t_:_e s rn. o nt.h19 Sl.l§_ 

?.790-·2_e00m: Gcn.y_g_i;ilacysta jurassica jurassica Zone (early 
Oxfordian) 

7. 7 <) 0 ·-2 8 0 Orn 

287.0-2830m 

G--9J.1..Y_<ill1 a ~ .. Y:f.!_L.s1... sLi;;l.e ... 9-...t..~t ( + } 
C o.ny..'.:i u 1 a c~ t .:;i_ i ... s1 r as::; i ca il.J.L£s...;:; i c ·;!... ( + } 

r'-'~-.G> ... t...9...d...lniw:o. i:l.f: e r ''--~ 
;iystematophora lfEA 

y;i ri.r...11.9 ... Q2J ... lll' or Lt c_~i. r;>_L<:illt.LY_9Jll.9..t us 

h.t ... 9I! ... Q£Li.Jt i ... .PJil QLQ s t .L a t urn ( Q u e s t i on a b 1 y pr e s e n t ) 

li.Y-2tr i.cho:3.phaer i !l.!'1 Q.L)2j..fera ( +) 

.L_e. pt ocl i.D.iJ.lJ]. fl c: e_r a~ ( Common ) 

3...G..LLn i o<~U....D i. uni cr...Y.f5 t.~.J l i~r1um 
T 1 i.Lli:r o :o; it.r....LLf':...tf:..s_ 9I..9 ~ " P. t lJ b c~_r c.11_1 at us 
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?. 8 ~' 0 --2 8 6 0 m 

3000 3010m 

30G0<3070m 

3 l 2 0 -- 3 1 3 0 rn 

31~:>0-3l60rn 

3180-3190m 

3240-3250m 

3270 - 37.BOrn 

Er.orn£:.:n_ i.r rs~ .. m1.l.si.r_e. 
Le p t.Q£1 i n i_ !,Lil a rna b_i l e_ 

]j_y 5 tr i. ch o q_QJJ..YQQ la_~ /I EB 

HY..5.t r i ch() 9\:~I!}'_<'l_l-llflY~ II EC ( + ) 
!2a_1JlD.C~!lY.2_1J.J.;ist,Y. ;~~t:3- )20 r !o; a l i s 
~1X~)SQIJJ;_j S l/E:B 

l\~":intlvn1la~- scq_rburghen2 is 
lb_Q_Q_d.t.s>s.Q)lau_id_i um ~sJ.YlL~LY.i 
J;;,piplosphae.ra areolata 
Me .i. our_g_gon_Y-.'J...111.a x di cI.YQ.tn. ( Common ) 

M\.1d P- .t...!)l1•Jill ltEZ 

H i. 1;.lillHlf'~ll.£~ 51.f'lfll.1 l Fl { + 
Syt>te_matophora lfEB 

E.r..9 l iX.9.J'~IlQ_~;_:i;;_cl i. um de .i. re ns E'_ 

Sentu::; id in i '1.ill. §12.ars i. barbatum 

\ 
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JJ_QQ_:-_3 310111_;_.<;;;.tgn idod..i_n i. UJ!L.f'..Qrnba_z ii 
f,a11ovianJ 

Zone (Bathonian 

3300--3 .HOm GC11T1PQ ... ?._U:;P.02.ba.f_i;_;u:]JJJ.rn. P.9.l_<:>..n .i cu!rt 
<;:_~_t:fild o d iDi u n\ mo :? ri Le urn. 

c.t ... cJJ_td_9d i n ... i. um. gr na t lll.!l 

<;;..t..BJliJ;t ocU n i u.m s e 111,Yo n d i i. ( + ) 
:'.'~~I.J..DJ_Q_<;_f]_?-9_1.~ gj_c;; .t}'.'.Q_tg_ 

D231. .... 1\ 

t,o early 

3330-349Qm: Gc;Jl9l._yo(lini.urQ_ery_mn..Q_:teichos Zone ( late Bajoclim._l 

3330-33 '1.0m 

3JGO 3370m 

3J90-3400m 

342 0-3430m 

34SO-- J460rn 

[lr;: u.n_t_t1_~HL1-~u s:::.r_:!_~!.IEl 

A.<1.o~-U:.D. :~ p h ~ e r i ~llilffi II E z 
h.l.~! Q.T,_J_ii:L i:!J~1 or LE.11..'::...i. s ( + J-
Ct i:-_nj. d ocl in i mn r_gtu.nclr.iturn ( +) 

E.LUI>..5-Qi\Li._G_t_y_mn gs~~Jlt.ll ( + ) 
E..oer_glJ'.ni.ct .:icol_L3ris 

s e n t u ~- i. d i_n__i.!Jrn J:LU o s um 
[iY s t P.JJill.t_QJJ h <2._L;;.\_ It EE ( I ) 

~?_y5 t\:.!rl!l.t_QJ2[LQX2 Ii EF ( + ) 

<;;'~ten i<i_Q_Q_i_r1 i. urn !IEE ( +) 

!)_i_ac_a nJ: h urn f i 1B.DJ. cat um_ 

~-~!lDi.c1Q~ii_n i.l!.rn II EA 

ct:!~ n t d o d i n .i. u 11i t t?.JlJ>J_+_mn 
ITJlLP_? o i.d..i ct_ymn cJ nr.;_tlllil. 

~ LI lnJll!JR.. II E Z 

} .. ~ 
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\ 

CQJI~IB.f.JJ.t_ : eo:>~; 'h I c car _/_ y fq inc i <rn ,J : ; .ind I c:a ted h y ?F.yuc tlLa pr U;-

c."3. 

31UU·34 tJ(lrn 

J5 10-3520rn 

3 S 4 0 - 3 5 '::it) m 

3600-JGlOrn 

f..Y__;_;tc:hJ_£1 Rt j_~j_G_\l (Ques tio nab ly [)n::~>ent J 

porcs.1J.aespor0 :::;p. indet. (?Reworl<, e d) 

GrJJu: 0J2·~:r_J_1Jini_!}J.ll 11 Er\ 

(,'.;_y_;;u;ll.iJ:1 Q_l: .i l;_[;_Q_ ( I ) 

c;_u·n i...<J.oc1.irJU.i 111 flEf<' 

g.c_w_g_}_y_Q <J i _ r .LiJJIU ti_')_ '.::_nr:· r ·'Lt..V m 

3630-388 0m : De: ocodiniurn se mi tal;lu.lat um ZoQ~alen ia.lll. 

3630-364 0rn 

3 6 6 0-· 3 6 7 Om 

3 690-J700m 

37 50- 3760m 
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. 17fl0 - J790m 

38 '10 ·· 3850m 

3 139 0-3 9 00m ~c:r in i_oc .:ir.h'iili. r1ebeu 

:l u l'! iJ i;:~ _i;i_cJj n.i..JJ n1 B .:011£JJ; !_UH 

~'._on[!J.G.D .. t.: l\bun c: mt c avings i.n basaltic interval. 

C Q_mr[Lent;_: l!i9h thcrm<:ll rnCltur;.ition - Dar!~ spores may possibly be 

identified wi~h S . E.M. 

1JJ7U--4180m 

4255 - 4365m: nc zonal assignment ( Po§sib l e Caraian to Nori~nl 

~.'. Or[illient: Dark :;pores re~;ernbl ing P. dens us 

425 5-4265rn ~J_i::;por U .. ~ _tho_l]a:::; i L (Common) 

2_zi t t_na2QQrJ_t.e s_ Q.f ns_112.. (Quest Iona bl y present) 
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G.<;!1f!Jne nt.: Commr. 1 v c· ry clark bi s ilcc ate~; . 

4J55 -4365rn 

ft380 -4540m : Pc~inasgorites densus Zone (Carni~n to Norian} 

'13<'10-,lJ<JOm h.o..U.:;;.['ELCi-1~.r:· '.:; UlPJJ!<:.l.2Lii ( Abu n d an t ) 

C<!I.9.lL .L.n~~ ffif~.Y.r-! . .LLurn C +) (Abundant) 

~;_g..r.2.LU__r: ·" rn.u r:.nhtl < + l 
C..PL.9~1J.) . D..0.J(J. :>[>. o [ Cornet: and 'l' raverse 

f:'.._<J...tin_9spg_ri.J:es dens u s (+) (Common) 

. . 2 2! 

\ 
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APPENDIX A 

Al phabet ic.a l list. fo g of Spec ies Shown on Occurrence Chart: 

Ma rine Dinoflagellates 

TcJ. :" ,_, . .. ... : a1: 1 ,_,11 ' · 11U\ ~·,; 

dfJ "•, n u mL1rJ1- s ..:\r r.• the:~ c ..:i l u111n rc, l n ~"h 1 h I: I 1l• L ... 1 ·1: 1.•il c1ppi;:i,:.1r •.:. 

I 11 de ··· 
nu.nitJet· 

: :-·1:::; 
1 C ' j 

1 :; 
'."C l 
;::+l 

"' r.-· 
~~ .. J 

'YI 
;::G:: 
i o ;.; 
.::o 1 
2 3 7 

(\ ,_ ,1 nth t.:\ UJ. i".\ '1, ·..: · 1.":.1 \.1<':' 

A( ,~-i n t 11 .:\ u 1 i\ •: :~( .. ,it- h t.II IJ '1 ' •r 1•..:. 1 ~ 
f\•.:f 101111_:i·:,p h ;:1rn· c..\ nt:iptun i i 
f>,,·_ h c.11 1 11_• ~:.iphc::H::- r a r t1 mul i fur d 
A(Jf1 i?i tos rH1 c:.-H:'\ .- i r! tum ~H:::: Z 

Ad n ctto ~~p11 a rn--1d i um cau l l1 .' 1~ y 

Adn co.\l 1:•sp hi:-? r1d 1um vit t1:"1 tum 
A10Y a r \_' / )1_ l,1 d:.d 

Al d c01if ia .~ l.dor f1•n {·;i ·-:. 

Alt~rb 1din tLt 111 m1 n0r 
'lmp h orul.J fl !": A 
l\mph o 1· ul ,, Ii[!) 

1D:3 t\ mphr:•ru1 .-A m0 L.:.ic~ ll in l:i 1: . 1 

:JC Ap oc to:.:cl i n i. um t1r:• m<: . .i m•:1r ph um 
I ~i 3 

10::; 
1 l (l 
1 ::;n 
:::2u 

•1 2 
H 

1 ;::7 
8 '] 

....... -.. ~. 

1 J. ·:i 
7 8 
•J I) 

1 ?(l 

5C 
37 
4:3 
CO 
Cl 
·~ t 

1 

7'J 
l ':'.12 
·:i ·:i 

04 
201 
l ~~5 
1 (1'1 

ll8 
'23 

178 
131 
! 1).) 

, ')l;t:- ~~ a n apl l r i ~~-: 1 .J 

A1:te0_ p ol y m0Y p l 1a 
(\pl; c i:.-,cJi n i.um {~r d nde 
Ap teocJ1 :1 i ut11 gr ~r11Jlatl.tffi 

Ap t 2 c·d\11 i u 111 nuci for1n e 
A1~ t- •ul 1 ~1u r <.:1. bG> 11 i:.1n l'!n ~;i 13 

AYeol i qcra ur1dulat a 
Ast r- oi:ystz.\ il [ 1\ 
Astrocy s t a c r et acna 
Atopoc11n i um pr0s l.ra t un1 
/)r ced ox i e ll <l !~E A 

Dr E'.'E' (k1;t; :i r~ l l ,_ .. HCD 

Cc.Jd d • .. · S I J~1 •. 1 1-? }. i:' Il a l 1.-::· ··:.,:.1. 
Ci..t l l ai o -:; p'1 ac :--- i r; .... um asy11unc::•t 1 cum 
Cdnnin Q1 d •.i: . .J. l iv t-~ 1'" 1 

C as s 1 CLll os p f1~nr1d i ~ m ~1 9~0 
Cerat1opsi~; d1 r-~b el Li 
Cer~tiop ~is p annu~ c~ 

CeYat i ·~ps i s ~pcc1c· s ~ rJl3 lJ Y 
Cha t a r1 g 1el ln ·trip~ 1 · tJ·i. a 

·:·1; . .:Jt 1-l n g ;.~.! l l.a ''•~)Y Y t.t• .: · ~· r.~d 

(h1.:. l1 aou ... ~ d in1 um VL• :; Li t u m 
C (1l 1' •.) p 1; l~ r· 1 d l ll ill l •.:•tJ•')Sp J rl •.J':lU 

Ch i r- 0 P t. <.:? l" i d l l tm me u p i l an um 
Cl <:?l ~Jt1_1 r; pl 1•.u.u· i. di u.n ,J• : .i i:: ul i..l 1.: 
Cleio;:'"1;o s p h i:.1c.-:.1 r-1dium r-!h1 ... c·:1nbt ' ; i t j 

C.l ai ..-.i t•:-:1~~ ph 1.H:?~ i d 1. c11e1 hu9uon t · t r t 

C i:->mp·:i~·.1 L:: 1 ~:1 ph ... H 1 r i t1 1 um pol c·n c u m 
(or d1:1sph .Jer i cl i Uill 1_ cJ n L ,, ,,.r c1 l um 
C·:q·· Uc1:.:.p h r:H.:!Y i l l1 u m f1 i lr •;, ~:; p in -:.i um 
C•::q~cJ o :.;p h r:t1)r t oium tJ r'd1: J. l1:! 
C ·:•f'd( r ~p h Ll C!Y.:. ell ~.Hfl i n .:.:~ d(·!': .. l ri ·d(.'.! S 

C •.:.r•..:•11 l f <2 1·· a (J •: (.?cl 11j 1.: .::...i. 

C1· i ti 1· o p cY 1 di n 1 um !l l V 
1 :.-~ib i--op u y-).tJin i urn ur:x 
Cr\b1·oper1d1n 1u1t1 o d wD 1Rd Di1 
CriiJ } ... t::•per 1. cJini. u v· ftp 1 ~; 1 :.mum 

Crib < OiJ <?r icJ 1 n 1um t:_11ut1cpp c1 1 
C r l. bY cip t 1f' id l n l. um n l ub.:1t um 
C r l tn· .:,pr: 1" t rJ1 n l U <h ~.1Y an u11 t.lC ' um 
CribYo~e1· 1 di11 1 tJ 1 n 'Jr th ·~CU l'cl 

C, .. J. • H' i:.1p v:i' 1d 1 1~1 .tum o:; ,p - i nd u t 

Inde ... : 
number Tl\ :r.on names 

C '..~ 

::7 ·1 
:~' C''J 

;·::t:•l 
L:(I 
::.:oc 

1 cc 
t :;c 

CYibron0~ i c!1niu 1n weL.:~lll 

c:t t2ni llc•d1 ni um HC f.\ 
ct l:n i dod in i um :1 c~: 
Cl. 1•11idocl i 111um HLT' 
Ct e r1 i dc11Jiniu111 ltE!J 
Cten i d r::. d1n i um c l·1·:.inUrurn 
c:t:en idod i ni u m .:.:onti nuum 
CtQnidotJi r1ium ~uln•ul uirl 
Ctcnidodiniu1n ~ lt:!g a r1 ! : 1Jl u1n 

Cl: cr1.itl•:•dlnium m·~-· ~:.;:\ i 1 ·. u n1 

Ct<:Jnidodin.it1n\ c •Y 11 .:1!;L\ 111 

( "t cn :\. tl1 .Jtilni um p . \c h yt:I L' l~lill.1111 

! 'J ~) Cl.; eni tii::;fJ.inium fJi.1nn1:'um 
~G3 Ct~n ~ ~0diniun1 rotu r1d~ t L1h1 

11 1 
.-.,."";" -, 
.;.. ,.I / 

-.:::H 
.- ,-,,~

.~. I ···' 

i ::m 
l\L 

DO 
·1l> 

l 05 
l 2 1 

7,·1 
l IJ'.J 

-.::[]") 
'.i' f](', 

'.~ff! 

1 [, 
:~fJ 

2.-1 
~···1 0 ,.,, .-,, 
;: 1:; 

:;1 

11 ·:· 
~2 4 ~) 

:::o·:i 
:'.4G 
2 10 
c:: 
OG 

2 TJ 
c.:~ 

CtoniG0Jiniu1fl YLI L!IJl~~ um 

Cter1id0d iniun1 sel lwoocJii 
c:ten i dod i n ium ·. ~ _, .. :: st1<.:t~ 

Ct c r1idodin i u111 t uncl lur11 
C:yi:.: l. 1.:i n r~pl 1 n l ium att t\d i.\l .i 1:um 
Cycl c1f1 8n l1c!lit1111 ~tt: 8d a licum cf~ 
c· y ·::lOrH·? 1J ht:~ l i u 1 0 l>YC·? V \ Spi num 
Cyclon2 pl·1alium di s t inctL1111 
c y .-: l 1:.-nep h e l i um ei .- .1. .11·1 ih : k ii 
Cyclon 8pheli u rn paucis r> int1m 
Cy~lo 11ep l1 e li u1n v.~r1r10rJt1or 1Jn1 

Cy1noso s r1!·1ao1· id i ur11 vali dun1 
l).-1p• : •:·d in1uni IJ.Ei:;pin.:~l:E., 

Da~1codir1 11J111 ~1 ol0tntJulatu 11i 

J) ;_~tp•: · ·:.d i nium '.: iL.' mi t;,:ibul a t um 
J) ap~ i l 1 diniu1n pastiel s ii 
D.:\p•~ i 1 i d i ni um !:.;imp l E• :,; 

n r1 flar1dYc~a p~1os p/101· i tica 
Didc d nl;l1um f1l r3 pt• : a\.;u m 
Din~1(1diniu 111 c ~i- v1cLt lL1n1 
Din v·~ tJi 1 · 1 i1Jm ~jur~ s~i ~ L.1in 

D i n, ·.pt e t· yr1 i l.1111 • .• l ;JcJ (::.i dr:.1 !-~ 

Di ;:; t a l; •:1d i n .l u 1n 1.!l l i pt l •:: um 
Dr .:-\i: c1dlnium c.•.1rHl ·y l o s 
DYi:i.•.:~)r:i i nium ~i·j l id1.1m 
EllipHoidictyi...1111 1::1 ncl. um 
[ni:Ji:icer-atiu 1n ~.: p . i ndr.:?t .. 

Er1cj05c r 1niun1 cam1Jnr1t.llu1n 
En cJos~ r in1um 11.trici u1n 
f: r1dozc r· 1niLlffi r1 l1~YO 

Endo s cri r1i u1n fi lJ~Vdl lJ 1·0 

Enr~r~lyr1 i a acoll aris 
CrH~ I" \ 11 yn ii.\ ~; p. i nd1:..1 t. 
E1Jc~ lid0spl1aeYicii~ ~3pi r · 1 c 1 ~~a 

1:r1ipl0s 1J ~,a~r a avooia ta 
EiJiplos pfiaera rraticulos1Ji r10 si a 
Es c •1 a r i sphaer id ia pococ~; i 1 
E~c ~1 ~ Yisp haer i ~in r 1Jdi s 
E·1~C••.:} 1os pi-1 a 1;_1 ·rid iu1n bi fidum 
E ~oc >10s pl1 aeridiu n1 st.r i ul~ttJ111 
E y ..::t i: h1a p1 ... i.-::;I".: .~ 

rli::•l" r~nt; 1na ~:;p. inLh.1 t~ 
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APPENDIX A cont'd --------

Alphabetical Lis:ing of Species Shown on Occurrence Chart: 
Marine Dinoflagellates 

lnde:< 
numbeY-

:y, 
:::l<I 

17 
::7:J 
:: f.J'.5 
::.c1 :.:: 
217 
145 
21!-J 

'17 
J. (I 
l1 

1C7 
l')(, 

c.c:, 
2<)"/ 
2~~·) 

240 
~"!08 

::04 
:2•17 

_, 
18 

:'G 
•f:: 
')3 

'215 
70 

4fl 
!~, 7 
01 

2 71 
•:)0 

158 
!GB 
1 1 .I 
l.On 
i ·:o 

·::1.-=:i 

~::::9 
2 11 
~:21) 

1 '') 
1 ;::,~ 

151 
13:.':: 
!.(<(, 

:::::4 

r·10v1~r1t1n1d rdc11c ldlJ 
f1~1·1Jud i niurn eii~e r1 c ~~ 1i 

1·11.}fHJ '.i ~( sp .. inch~ !. . ··J 0 f n° ~11· hl 
6.l aphyy- ·~:ic y ~:.t d 4tL1\ 
1 .:ildpl1yt· •.:+cy~;1;(J 1 d•. ~ r1i .i. f • .. 11·· 011_• 

Cd ap l"Jyl' i:.11:: y s t ~~ sr.ur1 L c::;.ii:: t i.t 

Cil 0::-~o::..; ._:id1ntum di. 1111 .. :. 1 l~1um 

l:i.:1•:l1t·:·1c:!inium ~.,1rnp CJ \ 

(_; ,_.:incJ ly1)d i nium <.:..' r·yr 1 •.:. t1 ·~ 1 .:!1•.:i ·: . 

Gon9ly 0:.tJ1nium he .. ;- . 1~ r- . ,t:um 
Gon9ly•.:idinium ~; p. 1 nd ~~ I.;4 
Gonyuulacysta at.le• t :.\ 
Cionyaula1: y <::; ta h el .: oidc ,] 
Cionyc.tul ac yst~ JUr. ::. i::· i ··.: ._\ .JUr aSS l •: a 
Hafnia~p~1aeY~ ser ~ ~t a 
Hom0tryoliun1 fl0r ~ es 

1-lomot r yb J. i um P1:\ 1 1 ; Juen 
~i~,~~tv i c}1odiniL11n f t:· catLJm 
Hy!~tYii:hodiniurn 11: ·1~;f:.~l4.t um 
Hy~.=i l; r i •: hc.idi n i um p 1 .. l i:: h;· urn 
Hystrichogonyaul a • HCA 
Hy st r i c hogc1nyaul a:. HCf: 
Hystrichogonyaul d ~ HCC 
Hystr1cf1ogonyaula> UE Z 
Hyst~1chogonyaula~ cl~doµh0ra 

Hyr;trichoqonyauli\:1. clark•plii: .. 11ra cf. 
Hy!;t~ · ii..::~1ofJOnyaula ~, :;p. i.11cJf~t .. 
Hys t r i cf/okolpoma 1- :. qaL~r!i ac· 
~ l yst YicJ1okolpo1na s1 laciL1n1 
Hystt·ichokerlpoma 1 .. ·~ i~1p1r11.w1 

Hyi:;tri•.:hosphr.11.:?Yidi 1m cooki;:;•..:•niae 
Hyst1·1c~ !"i()<::~ph t\E'Yicl :i 1m d i ffi ,.: 1.lc 
Hys tr-icf-h)~;ph.:u~ridi ~11 1 s l;(:Jllu.tum 
Hystrichosp~1aPrin a ortJifera 

l · l ystric~1osphae1~ops s ovum 
tn1t1atodi r1 ium ja~ge ·i 

[ sabel .i cJ in i um bel f •.st i.:~n sc:J 

Isabtil id l.ni Ltlfl co•:•I:.. ; i:::ir1iar;~ 

Isabelidir1iLtm ffidy n rn 
f<,3lyptea gL1bra 
Kiokansium polypes 
l<l ei t hr i asphi.\E\l .. id 1 · tm [~1..:•i nodes 
Kleithriasphaeridi m fasciatum 
Klc.:1i thr:iasphat.,rid 1 m loffrt~n sC? 

l_an1; erna bulgar in 
{_a11~uY11a sp orttJl ~ 

Lontir1ia serrata 
l.eptocJir1ium aceras 
Lept;o(f J. n i um r.11n.ahi 1 · 
l_er11:od1ni un1 f·\ynlod · rr11onsis 
Lep t 1:1r~ .in 1 urn SJJ ~ Ci • f f.:j~~EI 1 9·72 
Lept()cfin.iu-m ~·,p. in•. C?l . 
L1n~1ulodin.i.um ma1.~ !\. L' Y1.:1p~)ovum 

Lit;.:)sphii.(~ Yid ium ~:1 ; 1·1 •:1n1p!1i:11'um 
Luxadinium HEA 
Lu/.ddini urn primul u 1 
Lu : .. adiriium pt· o::ipa.l;u } ·.tm 
Mc?io:~• Lll'"O~Jonyaula;.: dt fl.::\ ndrt?.i 

lnde:< 
nL1mber 

17:; 
l ':JO 
l :; ~: 
1 co 
·~·:·J3 

l 'Yi 
·~::7 7 

1 (>7 . ,_,, 
l, ...J-1 

11J'7 
1 c.) 
l4 ':J 
»:(11) 

'1'., 
r·, -, 
"/ J_ 

1 ;J•;) 

12G 

132 
1:so 
100 

96 
7 

52 
53 

Mei0urogur1yaula~ d1 ~ryµ!:t\ 

Mr..i iouroq1:1nyaul.'.:\:.-: sp .. lndr~t. 

Me11\bY dr1ila~nacid ~p. , Wil ~;v r1 1~71 
t1 c? 11 d i 1: od i n i um CJl'. i:.:i c.'..lrl l 1'\f1d lo:. um 
~1illiou1J0dlniu 11\ jub~Yi~; 

Mur.lcronoia. HEZ 
M t.1r.k~1 · 1::1ngj d anymnH~·l;J' 1 1..:a 
MtJderongia cali for nica 
~11 .1d eron9i~1 i1nfJ arili~ 

Muderongia sitnplex 
MurJc-?rongia simplf.: Y~ 1ni 1:rope r foY t:.<t.:.\ 
l"'kuJE~ro~1io ~;p. A 
MucJE!ron9i CJ st~\UY o::i tu 

Mudc1·or1gi~ tet rac~r1t ha 

Nol"'" i ,:: y5 i; a nEa l I.:; •:J1.: ;~ t"?~d; s 

Nummus i!Ct'\ 
Nummu s ltEZ 
Nyl;tte1·icy"ta sp . i. ndP.t. 
(J,:,:i'"ucy,;tcJ lt.CX 
c~cj~~uc ysta tJalios 
Occ1nucyeita di~ti11cta 
0 ..:: •-: 1~1ucysta sp. inLlE"t. 
o~ci s;ucy ~; ta ter1tori 
Odr:•r1to:i··:hitina i: 1.:ist .::\ta 
r,, 1, •:-1I . 1 " · :-1 it i na c.pt:J1·cu l .J.t ,J 

OtJonLucl1iti na p01· 1te1·a 
OJ iqos phc.\E'Y idium alber l.;t.•ns0 
Oli~1 o~p!1aerid itJn1 aste1·ige rurn 
S : i~osp•1deYidiUOl compl 1~~ 
Oliqosphaeridium dilu~ulum 
Ol1 ~ ~spt1aer1diu1n dividuLtm 
Oli~os~>l1aeridium J1elilongjainense 
Oli~osp}1deridi1J1n macYottJbulum 
Oli;ospl1aeYiditJm pe 1· f -Jratun1 
01 i1~osphaertdium pulcherr·iml.nr. 
Oli~ostJhaeridium sp. I, Dav~y 1983 
O lic1osp}1 ae~idiurn t 1J tum totuni 
Ood~adattia tubercu l ~ t a 
Oper~ulodir1ium cer1~ro~arp~r 

P c:1 lar!c11:ystodinium a.us1:y.;,\l i r~~· n, 

Palaeor:ystodi11ium gol~ownnse 
Pal ae!.:Jhyst 1~ i .:hr:•pho1 a i n fusc1 Y i oi dei:, 
P,lli\eoperidinium pyrophi:i.rLtm 
Palaeoston10c ystd fragilis 
r~aragonyaulasyst~ b0realis 
r a reodir1ia ceratopJ1ora 
Pent adi nit1m lati ci 11ctu1n granula~tJrn 
F'!~nt,e1dini urn laticinctum reticLllatum 
Perissmiasp~1~eYi(lium ~iEA 
Per1s~ieiaspf1aeridi1Jm p~r1nosum 
Pi::.1 1·· i s s e i asr: har~r id i um ~i p. i ncJ-~?t .. 
Pervospf1aeridiu111 pse 1Jdt1ystrict1adinium 
Ph(:?l1:1dinium ma~1ni f1i::um 
P!1elodi r1 iun1 tr i cuspe 
Phoberocysta neocon1ica crucifor111is 
Pf1oberocysta neocomica neococnica 
r·0Jysphaeridium subtil~ .. 
Pi::il y~;tephanHpt1or us saY Jl?i.\nt l l 
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APPENDIX A cont'd 

Alphabet 'ica 1 Li s::..!ng of Species Shown on Occurrence Chart: 

Mah ne lli nof~e 11 a_tes 

In d ex fntJo.>x 
number TcJ.xon n~mes 

i. CA 

:25D 
:.:59 
;-:·),j 

·:: I.[, 
101. 
87 
t"I 

·,.;:·) t 
:·on 
::no 
::::70 
~~: cc 

:<·c 
272 
. - ,(:";"'"I 
~:.. ._1.,.;, 

·:M 
8~3 

1::9 
173 

4 
12 

B 

F'1.1 l'/l.l"i'J.ll h .ln• _1pl1 1,)i' U '_, ;c hin l.lt-:11..J •_• !. fi t 

F'r1_.11 :1:oi::.--.pl-1 <Je1d 1u 111 .1 f !:I t· c:n~ t! 

r ·sl!Ud r..J1.:e1 at.ium pt::ii l feruin 
P1.. c·i .. o d1nium al 1 fcl t in 

Piy a 1.11J cl la ac?111ulo 
S o:: Yin1 ._ .. .- a~;;!:; i s c.li·: -~ .' ·-·L d 
S ·:rt ni•_~,, : ds'!~ls 1 .. /f2bL · i. 
~~. ~-i n i ( •d in 1 um •: )" y ~ :, .;:d l i n um 
~)cn•::• ni11s r :: 1rJ.<.~riJ ju1 t:.:-:; 1 • n 
Fit~ r1 oni asph c.\ C Yd ffi ] ,· " t'.•Yc:.~ 1.;1 cul .:t 1.u. 
St~ni:.::inJ.1J~..:5pl1dE.!Jd p r 1: ,yu .:; a 

Sf:rH:i n ii.\~.; pha r2 ra ~-C!t t •:1d .:1!.,:1 
!:..l c•rYtLtSJd 1 n i um (·l :;yn •f::•tr1 •. Llm 
!1r~ritu~1itl1n.ium •: Lt•: t ~ l l f ,_-or· mi ~; 

Sen l; usi d1 n i um eY yt- lr" •.:>•.: , -,muin 
Sentusidi nium p F~ l' :1r.E·n ~-; C2 

~ll"'?ntu~;icliniL\m pl l e :;um 
St.1ntusidinium r11_•! ~ ti1 

~l·?nl:usidinium ::;p. · ndE~i;. 
~]r~nl;u~_:.iLHnium ~ipar -; 1t; ._q · tJ,T L L1m 

Silici s µ haer<l l1usr 11a 
Silic 1 1.~pf1aera feY c ~ 

S pin i di r1ium styl01· f o rum 
Spin i dinium ves1.i < ~tm 

Spiniferites der1!;,J ~ us 

Sp in i fer it es mon i ; 1. -:; 

Sp ini f t~ r i t c.::-s p!:H:'UC :.. f1xr· i::il tus 
Spi1iifu1·ites ramo~. ~~ 1·ilR10sus 

:14 Spur1yodir1ium #CA 
!::1~1- Sp1:...nD •..:1d :i.niurn del1 ! lE•n-:.;e 

131 S lep~1o :ji niu1n c o 1~ 0r~tum 

1:-}!~ ~)t1ph1·0~~,p h ~u;~ Y-id .i. u 1 . HC/\ 
')J ~3l;1p ~1\'" 0 ':i pha<.;Jfld i u t1 .:1n l_;h1:iph f. rr'"Utn 

1 ·:1 1 f:;t i. p hr •: •s ph <:\l?l" id i u r. r.J i •: t '/•. ·Ph•: ·•- um 
14~ S ubti lisµ •1aeY a ttE/: 
1 •+·1 SutJt i l i s ph aer £\ pet : uc l de.> 

8f:3 Su!J l:; i 1 i ~:; ph eH}i' a pi i - ··1 ~en~; i. ;; 
::o:: Gubt 1 i ~.:; ph ae r- a p c:u.:.' fl i no!:1a 
1:3'J ~~Ltbtl1 !..::.p h dt.::" Yd l:t·J'{' I .tl.J 

[-J~.~ £3111- 1. ul ,71sphO::\f·H'' itf :j U (I l 1:1n f) l flll'" Ca tum 
l ;.:4 8 1.n"•.:ul osph,.leY i di urr s p. 1\ •_1 f OZ.:l·J 
=~~1 ~ly st en\ato~>hora ~tEf. 

~50 Sys te1natop~1or~ #Ef 
:~: C3 Sy ~;. t k' tn e.l L r:.:. pl !OY" a it.Cf 
::-.:: G"l ~1yt·:itc•111 .J.l; .:. p !1 1:. • i~ ;) fl:[[_ 

:::c.=.c ~ .. iys ·/; r::~u1 .:i t 1 .. :ir1h •.• r 0. i ~ [f 

2 ')? ~)y~; I, t!mi.1 l: ()j] ~1()f" ~,\ nr.:1~ 

') Sy-::;tematopho1 ct i\ rl•. ;~ \'"t!d 

2 12 Sysl e rnat ·~P~l OYd Jr~~J~t~ 

1 7C Sy~:i t G·rna 1; •.:•pheiY a (: i:.1£; .) 1 i ('. at a 
1G9 Sy~tematophora f .J ~ , : iculi0e r a 

:=:J. ~y -:::; tr.}m .;rto::ipi· 1·:n'"a p.l.: :~\C()rd:ha 
·::3t) ~3y s l;1:m ata:.:•phora i'.iJJ • .t 11det . 
141 Taeniophora #EA 
l 34 T an y.::-i~.:;p h aer- id i Llfll J >•.:•c d l 1.\m~.1 s 
140 Ta11 yospf1aeY i d 1u11t \ ~Y1 ec ~l~mu~; 

~2 ·rect atodi11 iur11 ~~ll l:tJ1n 

numb1:?l" 

: ")0 
·:-··:-·".' 

T 1 111ud ant\pl1r l ' . • ~ ... t 

T1 .. ~nu<.1 hystY-i~; 

Tha l a~sip ll or.:1 pPl i.tc1i·.: a 
rr ichc:ii:J1niutn Cci~Jtaneum 

Tt.tbi:.Jtuburul J.t.1 1·fH) mb1 f,_.,i .. ml~:. 

t.) ~~}. en~:,j Cl. la ()Vl .1 l (-\ 
Valvac?od Jr1i1Jm a rcnat1~11 1 

We t;~ol1 w ll a i •r· l.1~t1l~ t~ 
Xt .. ni'•";•::us 1t[:A 
'.< 1..:.•11as.:us •:E:1· at: .1..::ii ci e s 
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APPENDIX A {cont'd) 

~~~bet i ca1 Lisy:ing of Species Shown on Occurrence Chart: 

In<.lr.::< 
numlJcr 

':.:7 

17 
t 7 0 
77 

1 ~;c, 
_, 

·1·•1 
~; J. 

71 
11 .:; 

1'.'A 
117 
1::;1 

l. 18 
l (l') 

co 
1:;0 
J 1 '3 

... ,,._. 
•. .J 

1':.:4 
·94 

11 c. 
1 ::c 

.:15 
1 o~·:; 
14•1 
115 
12') 
l G:~ 
J. ~)5 

Po 11 en and Spores 

T1-1 ·· . .-:in nc.\meo::~ 

Alli.e s p•_'.ll lL•n 1 l.;1.:~ ~; 11 .: r •)lt_1 t11..: ul'-1i;u 1l 

A ·~ .: . .u-1th•:•tt,.i l £.\t c ~ ; v Y 1C? ~; ;1i n.:··i:-.ur~ 

Acr1t1~s~11~rite~ c~ ava tus 
/\r~ t 1ui tr-1 radi tc s !.; ._ul ....1 t,11 ..::, 

/\t.:r~u1tr·1radil: u,; s inul .:• _ ,(t ~; 

AeQLt1tri1adito~ v rru~os 1.1 s 

Afr (:.pollis. ji\1'"d1 r. 
Al t s poYite:.) bil a l 1· a ~ 1 ~·. 

/ ,1 i :_j p•.:ir- l tE-?·-..; q i. qan ._•u::. 
A11 ~n0r1tes qrant~ 

Al 1 ·:.p•.:i 'f i tei:~ t..:1.· ·m...:t it 
Alnip i:..11 ! . L'lll t. f_ · ~ -. · .. ·P u ' , 
~ralrispoY ilcs 0~ · : l ~LLt~ 

/\ 1'" au 1.: t:tr 1 d •: i te1..~ .::.1u· 1
• r al 1., 

.Sulmr::i1 -:;pi::.Y1tes }v .:.· ) dictyu•:. 
D11·etj~p0Yites po · or1ia~ 
Cu 11 i ;_::, l c-.E~po ·r i 1; e -:; '· 11np i er i 
Calli al asp::.ir l. t e~:. ·1 f y a~·lun•..: t .:t t u !J 
C ""-:-~11 i al a<.:jp•:•Y i tc <:::·. 1 .:111 0 ... "11 a ;> i:J•:1 r u~ 
Ctl 11 1 a l .J.spoir it es .-.:. q 11H.:'i ·1t i .\t u c:·. 
Call J. ,711 ~;;p1:.;. ·r i tr?s t ... t 1 •_ , ;J; 1 l.:;u·-j 

Call1al~sporites t Jrb~tLJ S 

Can1ai··.: ·:·:•:•nospor i !;e: . dak-:.:.t,·3ensi :'5 
CamuY1:i.z:onc1~por1tt.:': insignis 
Campen i a !i:C / \ 
Caryapollenites s:i. ;)pl E~ :1: 

Cedripii.;1_,:£> i::anarlc:-1- .1·.:. 

Cc 1· r2l1 1·orK •l l.t~n 1 te'.:i :cc 
Cerebrop1:1l len l l;e~; h:t1.:r··:iVL'1·" l""L1•: 1 :.•.; u ~ ~ 

C£~ r ebropol l eni tc:: s ·lns"Ozo1 i:. uc:.:. 
Ch..:.\smc1 t: <•::>po1"""itci~ n :l •_;r:1n1i 
Ch·:i i.tn r:.1pc·l l is !:>r.1. j .dei. 4 

Chcirate dino, 1iEA 
Cicatricosisporit~ 

•. :. i.. •.: 17l t Yi cos i spor i. t c· 
Cicat1picosis1Joril t 
1~ 1•..: dt1~icosispol" i t ~ . 

C1catYicO!ji sporl1. c 
CicatY1cos1spor1te· . 
C1catricosisporite 
C1catyicos 1 sp0Yitc 
Ci~atYicos1si1 or 1t e · 
CicatricosispoYit e · 
Cic~tYicosispoY1te 

C i ~dtricosispor·ite 

Ci 1: ~\tY i cos1spor11.;c-· · 
Cicatricosisporit e · 

11r:1" r 
nr:1\L 

HC/IM 
Hf:CE 
U[J.:\•:ttS 

i.\nnul atu~j 
crilssitcYrnir1atu s~ 

cjel1catus 
huqh fl~·:i ii 1: f • 
pot .::.im a.:.: Llns 1 s 
~;p. i.ndPt ~ 
st£1rnum 
undatus 

C1(:atri 1:osi~;pori te· v r-n\u ~-;tus 

Conci:i:vi ~:;;f.;im ispor t t; ~ ;j i)Uf1•:tatus 
C•A"Ji:.: av 1 s ::. i mi sp ol~ it c ::. vc.:1~ 1· u1: at U !:I 

(: ,_:.nti9ni!:j.fJiJl' l:f.?S n: 1.?bulGnl;u =.i 
Coc1vc)· ru~ osisporiti~ proxigrar1ulatus 
Convel'".,...111..:osisp•)ri t L ; sp. 1ndf.?t. 
c.:..nvolut.1. 5j:.)(Jt"C:\ l ~ l.u} 1 f ·~)\" llt.'..\ 

!ndr1:1; 
numll0r 

~l -1 

I '!~I 
!C l 
IC '..; 
(~ :; 

1 cc 
t 3·) 

,... .. . -. 
,.1+: 

G ') 

l c. 
1:::: 

lC,7 
C::•i 
7') 

H'.'i 
i:.::o 
HO 

51.) 

1::::4 
4G 

1~'?.'J 

11 (l 
•• J .. J 

70 
1 ::::::: 
1 ~3 (1 

'JO 
i:f7 

1:::1 

140 
S4 
':15 

1 SG 
~~/ 

13 
127 

r'"lt.
~ .. J 

co 
C7 
20 

7 
!GD 

4C 
~?:J 

'39 
<A 

80 
•11 
•)!) 

n 

TBxon n~mes 

(.1) t·n 1c. ul .c1t i~; i) •..J~·-Ll:C·JS o..\LIYilu 5 •:fa 
Cor1.1l l Lnr.t i lun£1r 1s 1 ~; 
C 0r·~ll1na mQyoY1dr1a 
( •'.. •1· 1• 1 11 tnd muYphyl. 
C-:•r •::i l l 1 n .:t !; 1 .. :-r •:1sa 
C·~rc1 llino1d S fJ . 0f C0rr1 0 t ~r1 rl i·raverse 
C0r 0r1clti~;µora valdc?n s 1~ 

COY y 1 Lt !:..; ft LA 
1: ry~'0lasp1~rito~; p ~nn tJCCIJS 

Cupul i fe\· 0:1pcd J Pr 1 l tes mi. nut u s 
CyattiitJites australi5 
ry~thid1Le~ sp. indet. 
Dv lto1dospora d iap ~1an~ 
Df..~ltoidi:1 srJ01·a hallii 
D1· .. 't1t;:-;1:iispor i l; e •j mi1: Yoi .. Uf)Lll i:---\t ·_11:.~ 

Derisoisporitos pe1· ir1~tu~ 

Dens·~ispoYites trircl1J1atus 
Dcr1 aoisp01·1t~!:. vulatu!i 
Eucotnmii1:f1t11s n1in1) r 
c~e s ipollt?niles ttJn1u l us 
Flaqi::~llt sp •Y( 1t1.:.1 '-• s p. 1ncJ e t . 
Fora1111r1isporia cjailyi 
1:-- 1.Yr' d m int Sp•:,.,... is .. lsymmf~ t r i •:.:\ 
Fot· an1 in1!~fJC1Yi s w0r1tf1agg1er1~1s 

Foveosporitcs 1: anali$ 
Foveot r i l £-:- t es·. ':""~U! J t r i ..:.uitJL.tl '·''is 
Fromea irregulJ r c 
Cil r:-:~i •:henr2i i cJ it H~ di ~;>t .:...t l gr- anul at us 
Glei~t1en ~ 1id1tD~ senor1ic 1.l s 
lntpJrd e c1 s po1·a a o1granulosa 
Imparducisµoril aiJ i vct· Yuc 2ta 
I1npardec1~~poril sp~ A7 DoY~1ofer 1377 
Isc~1yo~;p0rites amp l iYeti cosus 
lscJ1yosporitRs disju1·1c t1Js 
lscl1yosp0Yites es~~1eyae 
J( lukisporites ar~olatus 

Kraeuselispo~it~s 1}EA 
Laevigato~porites ovatltS 
LeiotYilete!i equiexinus 
Lei ot riletes meckelburgens1s 
Liliacidites d1viduus 
Liliacioite~; peroreticulatus 
Lycopodiumsporites austroclavitidites 
Momipites coryloides 
Patlnasporites densust. 
Monosulcites scatratus 
Nod 1~sisporites aenuir1a 
Nodosisporites si1ir1osus 
Nodosisporites unfj~)SLl 5 

Os11tundacidites claytor1ites 
Osmur1dacidii;e~; major 
Osmuncl..;.\•::iditt!~:i. 1n1el lm<lnnii 
Pal·visdccii:es a1nplLtS 
PaYvisaccile~~ hort0n8r1sis 
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~PPENDIX A (cont'd) 

.!!.Ehabetical list: if!.~ Spec·ies Shown on Occurrence Chart: 

Pollen and Spore~ 
In _cx 
r1u ,· !Jcr T~xo r~ rl~r!1C S 

J P.1tv i c~clC~1tt! ~1 ~adiaLus 

f i Penet~tYapi t es moll1L 
1' ::: P1_1r t /li..Jp(·:.l l r~ni te e:, t·_\J. dto1 c.h: s 

7 4 Phyl l ..:·u: l .:HJi 1;c}S i n.:. h1_:ir:,tus 
1 1: ) F'hyl l i::1c l c.u1 i L us rni 1..: r- •.)·rel: i 1-:: u 1,~tu~:; 

! 
.,. 

, •' ~I 

f'i1.: c•c::\C2f:IOllen1t£-?!·~ ~:;p p .. 

Pilos 1sporil:es cYassangulaYi~; 
Pilosisporites S~). A 

l( Pilo ~i1si1ovites tricl1opapill~)~Us 

~ i)1r1u~flollef1il.es ~11p. 

1. P1tyosµ0r1 l0!i ttCA 
1: F'lly~1sp0Yit~s cliv1cluL1s 

.-.. 

P l e.1 !..; ys~h.: ·~u s 11v-:~JdS.J•: 1.:u s 
F' l1i:at el lc.i. bi 'fu1~cc.\tc.1 
Plicatellil b1la teYal1 s 
Plic ~LP ll~ ~1· i~ita ta 

Pli. 1.:at;e) 1 •. 1 .Junson i us 
f~licatelld n\atesov~e 

1 ( Pl i ·=at ·~11.a p1:1l;o1na • .: l".-:ns1 :::; 
Pl1~~~tF)lla pr oblematica 
F'l1•:<:.1tell,1 ~p. indel; • 

... r Pl1 1: c::\te .ll a t;ti •: u~:ip i. data 

1( l-'l~•<..h:-.. .:arp1d1 L··~ •:. i n~:u:J1..1n ~;i s 

[. 1 :-.... ,t.fuCi.\l''p} d1i,o·.-· fa•p.ist 1·1~"1tu~; 

11:, Podocarr11~i~12~ gra111Jl~J~us 

F'i":_.rloi:.1.r-pidj t,r;~:; pr.:1ti:.•macr-::n•_1J ~:; 
lE· 1 P1_:•d•:n:: .:l'fpidi f..1. 1s ::-;p. ).1idcl:. 

P<.•lypo<...!i; . :~ ... ..: ~.:1vus 

1 r: ) Por c 011 .... :.H?SPOi ... :1 sµ . i nc!t:.::ot. 
Pte~oc aY yapo lle11ites stellatus 
G!u(-:0Yco1d1te~ Ht_A 

S Rvtitricolpites fragostJs 
F'.c·:-t it i~ 1. (.'. 1:11 pit; c•s qt;.::or- qens i ·~:; 

£ Ret1tricolpitos vulgaris 
2 ·1 Rousei sporit~s l~<ldiatus 

4 · F:1:..it1Sf!J.spi: . .11·ite•..:; r~~ti•:uli:J1;us y 
7 Rous~isporitRs s impl ex 
£.' F:uoubive~i culites m.:inimus 

RtJyubivcsi culit es reduc1;u ~; 

Ru~1JlJivesiculites Yugosus 
t~ Sax~lS~OY i s #ED 

~~c!·11~osporis reticulatus 
9 St1~llat 0pol lis tt[A 

3Le1·oisp0ri t~s an tiquasporites 
4 S~e1·~isporites cldVLlS 

3 ' 
1 c) : 

st~·iamor1olete5; ~uritus 
~l tr i i..\ ~ .,- i co 1 pi 'l; es UC/\ 
T~tJ)"OC1Jspo1·i1.0!~ reduncus 
T i.'\ ur· o•: u~:;pi::.;-- it 1~:.> s;h.l• ~ km an i i 
Ta:.-:od i ac f2'l:.\f-!pol 1 c:-n .it (~r:. 11 i at; u s 
Tri~n~1ul0psis cJiscoidalis 
Tril obospori tes aeq11iver l·ucat u s 
Trilwbos1J•~ril;es a ·~rn a tu~ 
Tr 1l0bosporites fiu,nilis 
TY1 Yetilobata 1narylander1si~ 
Tr1re1.ilobata tri bc1t1·ys 
T '31.i(l ~)C.1 fJO l .J. L1 1'\ it(?~; ionic u 1 us 
T1Jbe1·os itr i letes grossetubo1· cu lat us 
l"ubrar ositri l etes 111ontuosus 
VarirugosispoYites granituberosus 
Varir ugosisp=~Y it es pla11ir11gulat\JS 
Vitrei ~PC•Yi te ~ ~) ~l lidus 

• 27 
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,_,. 

\ 
~~abet ica 1 Li stl!!.9_ __ of Species. Shown on Occurrence Chart: 

Al~ and Misce l_!_~neous 

I : 1::~- - 1.t· .• 1~ - ~ r: .~ . r e~ ...... ....: . · · t •r11 i-· . , ,_, , . .. 

!.1 1; ... _- ., 

r l • < II~ 1 f-• f 

: .: . · , -L f .I A ·';.!. 1. 1 1 ' • 

I ;~ · · "l : I ~ ! l -, ' ; l I: l; )' . I ,; 

1-"a r . ~ f.•: .:.i • i t.? J. ~ .'." t t r: r . t.: 114: .:1 t ,·i 



2.::0 ~ 00 
::J40. f)(l 

~J70. 00 
-~ 00 .. (!.:''.) 

.: i ::~j. (I!) 

~1~) 0 .. 00 
4UO . OO 
~il(l. 00 
540.00 
570.00 
GOO . (H) 

G30. (H) 

6CO. ( H) 

G90.00 
7:20q00 
750 .. 01) 
7U <) . (11) 

81 o. (It) 
84(1, (H) 

8G5.00 
800.(l(I 
')00. 00 
930 .. 00 
')GO. (1') 

'3":JO . 00 
102 0.00 
1050. (H) 

1080.00 
1 110.(H) 
1140.00 
1170. (>(l 

1. 2 (1(1. (1() 

1 2:~0 .. (I(> 

1:.:c:,o. oo 
t : ":JO . 00 
13:20 .. (II) 
.1 :~60 .. 00 
138 0.00 
1410. (>(l 

1•'140.00 
1470.00 
1500 .. 00 
15:.:o .. oo 
i5r;o. oo 
159<). 00 
tG:20.00 
: r:. •-:::(~. 1:10 
lf.80.00 
1710.00 
1740. (H) 

1770 . 00 
1 000. l)(l 
1[13(1.00 
1 oco. 00 
l 8':JI). 00 
1 ·;120 . (l(l 
1 ·:1!:.)0. t)I) 
l ')00, (H) 

:~O l 0. (l(I 
2 040.(10 
·~.:.(;7 (l., 00 

Glooscap C-63 • 

APPENDIX B 

Examined Samples: Gl ooscap C-63 

c utti.nqs 
·:: utt l nq s 
•:ut tinqs 
1:L1t ti nq s 
•: utt.1nq s 
cuttinqs 
1:uttlnq-:::. 
•:ut1: inq s 
1:utt i n~l~-; 
cuttl.nqs 
cuttings 
1:uttinn ~;; 

.:u ttin<,.11.:.; 
•:uttinqs 
cutting~; 

•:uttinµ :; 
cuttinqs 
cuttinqs 
•:utt i n<:J s 
.:utti nq s 
CLtttin1y:; 
cuttinµs 
cu tt i111.v:::. 
•:uttings 
cuttinqs 
cuttinqs 
•:utt1nqs 
·:ut t1nqs 
i:ut t1nc1s 
•:ut t inqs 
•: ut ti f')(t" 
•CL<ttinq:; 
1:utt i rHlS 

o:uttinff;:: 
cuttinq s 
cutt1nq s 
cuttinc1':.:. 
•::ut t;inr:1s 
cutt1nqs 
c utt i nq~:. 
cutt1nqs 
•:utt1nqs 
i:utt1n~1s 

o:utt1nqs 
•:L1ttin(1s 
i:ut;tings 
o:Ltt tings 
•:Ltt ti n~s 
•:utt1ngs 
•:uttinqs 
cut;tin~is 
i:utt; i n9'.:• 
1:uttinqs 
1:utt i nqs 
1:utt1nqs 
•:utti nqs 
c:ut ti nqs 
•:Utt i rtllS 
i:uttinqt'"', 
cuttinqs 
•:uttinqs 

.:· t l)(J. (!(I 

:·I ~,; :(1 . (10 

~-:'. l LO . t)(J 

~ · 1 ') (J .. 00 
:.:~~ :~o. oo 
.: ... :~·1 1). (H) 

:.~:~~;(1 • 00 
·:::·: l (! .. 00 
::'.34 !) • l)f) 
:':'::J70 . 00 
:~ 400. 00 
:_:4:.J(t ., (H) 

:24(, (1 . (H) 

.: •I ':J O. (1(1 

~-:~:'.(I. 00 
25~5<). 00 
:::580. 00 
261(1, (H) 

:-:G '1 C>. 00 
26 7(1. 00 
'.'.":7(H) , (l(l 

~730.00 

:..:·; r...o . oo 
27')(>. I)<) 

::·o;:o .. oo 
::8!:i0 .. 00 
:~08(1. 00 
2'?1 1(1 .. 00 
::-940 .. 00 
:.::'370 . 00 
:ooo. 00 
30::10 .. (10 
30GO .. OO 
3(1•:JI) .. (H) 

31:20.00 
3150.00 
3180.00 
3210.00 
:;j:::4(l" (If) 
3::;~70. 00 
3 300 .. 00 
:'.13::10 . 00 
::~360~ 00 
~~~·)(I. 00 
:_;420 .. 00 
:J450 .. 00 
3480 .. 00 
3510.00 
35.:10. 01) 
3570.00 
~GOO. 00 
3C30.00 
3G£,0. 00 
3690 .. 00 
:J "J.21),. (H) 

37~i0. (l(I 
;~7E:10. 00 
'.Jal (J . (H) 

:::0<10.00 

,:_ Ll L t l Ii q ~:i 

cut t1 nqs 
.:: ut tJ.n qs; 
•. utt i nus 
•: utt ' ; ... ,::; 
•: ui !;1 nqs 
1.:. u 1; t; i nq~-:; 
cult1nq:; 
i::utt.intis 
.:.: u tt i nqs 
cu t t.1 nl1:..::. 
•:ultinq ~. 

.:.:ul:tinqs 
i:utt incii::; 
i:utt1nq::; 
r..:Lttt i nq s 
•:utt in\JS 
i:utt i nqs 
cuttings 
c:uttin(,.'.l~; 

cuttinqs 
•:utt.ings 
•:utt1nus 
•:: utt inqs 
•:ul ti nqs 
•:ut ti nqs 
1:utt i n~Js 
1:utt i nc1s 
•: u t t ".L nas 
1.: ut t l nqs 
•:LLt'f.i n t.:.tS 
•:utt;inq~:l 

cuttin9s 
cuttinqs 
1:utt i ngs 
cuttin,]s 
•::utti nqs 
cuttinqs 
cutt i fl~JS 
•:uttinqs 
•:utt i ngs 
•:utti nqs 
•:utt i n gs 
>:Litt i ng s 
cuttings 
cuttings 
cuttinrJs 
o:uttino.s 
cuttinq :::; 
cuttinas 
•:uttinq s 
cuttinqs 
cuttinqs 
1:uttintJs 
i:.:wtt i nq-s 
cuttinqs 
1:u1.tinqs 
cut t ings 
c uttinL1s 

3070 . (10 
:J090.00 
4040. 00 
'll)50 .. 00 
~1070 ~ 00 
'10":}5 .. (H) 

'11 I 5. <)(I 

t113~1 .00 

,1150. 00 
<j 1 70. ()() 
42 10. (l(J 

42:~o. oo 
-1 2 55.00 
4275400 
'1::'.95. 00 
4315.00 
'13,lO. (H) 

4:J~i5. (If) 

4:.J(:;(J s (H) 

4 405 .. 00 
4,~35. 00 
44£.0 ... 0(1 
44fl5. 00 
·1~10 .. 00 
4 530 .. 00 
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cuttings 
.: ut;tings 
cutti nqs 
i:uttin9s 
cut ti nci s 
•: Ltt ti nqs 
o:uttinqs 
i: L.tt ti n~~s 
cuttings 
cuttings 
•:uttings 
.:uttinqs 
.:ut'tin9s 
cuttings 
cuttinc1s 
1:uttinqs 
cuttings 
cut ti nqs 
c.ut t inq s 
•.::utt i n gs 
o:uttinqs 
•:Lttt 1 ngs 
•:Litt i nos 
1.: uttings 
•:uttinqs 

'( 
\ 




