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Bujak Davies Group Whiterose N-22 ••••• 1 

935-1155rn 

1175-1605m 

l625-1815m 

1835-1905m 

1925-2325m 

23-45-2355m 

2405-2415m 

2435-2445m 

246S-2715m 

2735-2775m 

2825-2895m 

2915-2925m 

BIOSTRATrGRAPHIC SUMMARY: WHITEROSE N-99 
~ ·- -~~~~~~~~~ 

Areosphaetidium arcuatum Zone (early Oligocene) 

Diphyes _colligerum Zone (late Eocene) 

Adnatosphaeridiu'!! reticulense Zone (middle Eocene) 

possible Areoligera senonensis Zone {possible early 

Eocene) 

Ar·eolige_c_~ senonensis Zone: Subzone A {early Eocene) 

possib.le Odontochiti~a oyerculata Zone (possible 

Campanian) 

possible CMch_!iouadfoium #EA Zone (possible Albian) 

Parvisac:{;ites amplus Zone (Aptian) 

Subtilis_ehaera terrula Zone (early Hauterhrian to 

Barremian undifferentiated) 

Muderong i ~ stau rota Zone (1 ate Val angi nian to early 

Hauterivian) 

Pseudocera~ium pelliferum Zone~ Sub,zone 1C (mi'ddle 

Va lang4 ni an) 

Pseudocerat ium pen He rum Zone: possible Sub zone 7B 

{early Va1an9inian) 

f 



Bujak Davies Group Whiterose N-22 ••••• 2 

2945-3135m 

3155-3195m 

32l!l-3225m 

32.45-3580m 

3575-3885m 

3905-3945m 

3965-4095m 

4115-4245m 

4265-4625m 

Pseudoce_::_atium pell iferum Zone: Subzone 7A (early 
Valanginian) 

CtenidodJ_nium p_anneum Zone: Subzone 5B (early 

Berriasian) 

Ctenidod1_nium eanneum Zone: Subzone 5A (Portl andian to 

early Berriasian) 

Sub~ilis1~:-taera paeminos~ Zone: Subzone 3C (late 

Kimmeridgian) 

Subtilis2:1aera paeminosa Zone: Subzone 38 ('late 
Kimmeridgian) 

Pilosisporites sp. A Zone: Subzone 2C (middle 

Kimmeridgian) 

Pilosisp_~_rites sp~ A Zone: Subzone 2B (early to midd-le 

Kimmeridgian) 

!ilosisporites sp~ A Zone: Subzone 2A (early 
Kimmeridgian) 

Gonyaulacysta. jurassica Zone (late Oxfordian) 

,f 
I 



Bujak Davies G: 0up Wh iterose N-22: 0253 . . ... 3 

SELECTED PALYNOMORPHS 

List i ngs s h ow i.glH~:3t occ1irrt:nces unles~:; o therwi:3 e s p ec i.f.i.ed. 

(+) ind l cates mar k er specie~. 

9 35-1155m: Are 1)sphae.r id i um arcuat.!J,m Zone (ear l y Oligocene} 

935-945m 

965-97'.:·rn 

J025-1035rn 

Cu r;_y_@_o J 1eni1_e0.. s imp 1 ex 

G_g_r_yJ_ us ll LA 

(:ocl}t_pd ll.1-i.um ~-L!..rrLR.1.t.K s;::f_,_ ( +) 

hi.D..9...IJ1..9d in .i.11.rn inacha er ophor urn 
J.uC.rJ.J?Od i umspor i tes_ g_nnotini9icles_ 
O~JI!J)ndac i tes claytoJl it~§..-· 

{;! p i n iJ.£L..Lt R ~> YAITI o s l,U?_ 

;?_ys t~rna t ..9_Q.)}_Q.r a S!J.U;;:..Y...r.~s.1. 

:ts ug_9_f. g o 11 e nlye s_ iilll.isL\J l u.0._ 

Yl,t;t~~J.ieUa ~:>p. inc1et. (+) 

f.\...reosp hcigI.i~1.Lurn arcuatum (large form) ( + ) 

Chi.ropteridi um rnespilan urn 

£..::r i[:)r ope r. L<J.j n .i UJ!l gj_use ppe i 

Qap::.,i.lidiniurn ~:istielsii 

De U.i!.n.9..x_ea pl!Q9J2.):1or .it: i ca 

Me mtLr. clJJQp h or J. cl i urn as J;>i. na tum 

t1 i <:;IJl.Yf> t r.J d_i . urn f :r,,sl.f! i l e .. 

Quel'.'_~o id i te;?. llLA 

E.!.l.\l?P.lspor.; .i tes. ULA 

S1~l~1!Jjne llait:es 0elagj.JlQ icl es 

~:;_g i nJ..f.? r .i t es Q~.e u cl_Q.ffil c 2l tu 5. 

Te c ta t: o d i. ni.!J m w;: l 1 i t um 

:t.Ll..:LSLr..P.Q 1 e DJ-t e ~ v e ss .i. pi t es 

/ 
I 



Bujak Davies G- Jup Whiterose N-22: 0253 ..... 4 

1055-1065.rn 

1085-1095rn 

1115-1125rn 

1145-ll SS m 

Q.0.Jl;? i l i .. dJni u Hl s i rn p tr :-: 
Q.~_U_<JJJ_Q.:r,J~l- lJ et e r_QQ.h.l.yc: ta 
QJ2S;_rc u 1 od illi .. nrn c entr oca rpum 

2.t, ri:t~:t~Ll.Di..llrn 1 At i cj_n_c,: tum gx_a nu l2J:..1!lli 

R e;~ ti_c·n lat os J&li: r .::i ~1 ct i. n ocor ona t ·'1 

KJ s SJ? J o vJJ:l c o l e 9-.U:L.LYJLt.u ( 1 

Pa r a l ~-ca n i e 11 CL j. n cl e n ta t~ a 

P l:!_t.11 a n .s.mr,..r..t a U.LLrn::n ~Q.ma:t: um 

Ca mari) zori ospor i t:eQ. ltLA 

D i n o_p t t~J.: .. 't.S.illm c 1 a Q.Q i <Le_fi_ 
l2_~_nJ3d i. n i.J,illl l .rr i c i_nct um lat i c J.nct um 

1175-1605m: Di :)!')yes ___ co lli ger um Zone (late Eocene) 

ll 75--1185m 

1 265-12 75m 

f,..,J;eo.~ undulata ( +) 

GJ)j r opt_er id .i UlJl llLS 

Glaphyr o_cys t.<:l.. S£lJni t._~£_:;.t_g_ (Qu e stionably present) 

Glaphyr.oc~sta sp . indet . 

Hstt..Q..Lillll.£.<;::a c ys t.s1. Q..O r o fl a_ 
Wetz P liella articula til 

Are_t,;i_spha_0J i_9jt@ dikt.yQ.Q_lotuf'.L (+) 

(Qu est ionably present) 
De f l .:i nc1 L ~!:}_ s-_<d_<;.:_r;It i ca ( + ) 

p_~ll0_Q..oc_y_,_:;J:9d tri i um g_o l ;_wwe.n SJ:'_ 

Phj;:hanoperi.d.i.ni1Jm le vi murum (+) 

/ 
1 



Bujak Davies G JUP Whiterose N- 22: D253 ..... 5 

1295-1305m 

13 2 5-13 3 Sm 

1475 --1485rn 

1565-1575rn 

9.l@hy"l'.ocy_:.s_!;:_i;L tn.tric:t:.ta ( sma ll form) (+) 

P b.t_ha n QJ2.Q.IJ, ~UJ:LL\J!Jt. c_::g_l}1a i;:JJrn 

2,h th a n 9.JlfLirl i. n i '=1 m e c:..b.l.n..01.t .. u n1 

l:\J'. e o l_J_qe r a ~J;J1 t o.n.a.. (Questionably present) 
ConlQsphaeri(liuro. qracile (+) 

~ill.LD i f e r i t 12~;;_ .L9-\TlQ..f!.J1.~ . 9I a ll o fl_ u s 
!lY. :3 t e ffi!3 t o plu:i.J;:lJ. QJ....!~S....!"2 ca n t ha 

16 2 5 - 181 Sm ! AcL~ :i. tosphaer id i urn ret icu lense z.one ( mi.dd le Eoce.Dtl 

16a5-1695m 

l715-1725rn 

Dr.:)J"~od_ini.urn ~soli.clum (Que:::;tionably pre:=:ent) 

ClapJ:lyr_Qcys_~1 .. llLH ( +) 

g l .;u;ill.y.)'. <~_,? t •'l lac i n i. i :l9 r me 
12.h tJ_19_n O.QJ! r:L9.1.JL\...mn a le ctr o l QJ2hum 

;tg:. homo:;:;ph~ra 0..ll;: i <;;;..Qr nJJ. 

H..Y.~-;. tr..ts;~_tJ._p J( o_lJ.?._Q.11\.9.. !lf!:.10 c iu m 
H.Yd.t r i._c h g_s pha.erj._gl. um pat u 1 um 
fil-2 5aQQJ. len i tes }:rutz~;;ch_i i 

A:reoJ.iq e ra ;u;:non£!n5. i. s (Que:3tionably present) 
c i ca t J'. i c;_Q..5l.fill0.. r i. t e .Q . d o :r Q..~Il s i s 
P h_tJ.l.d.Q!llltL..id i. n i 1!.lli It LG 

; 



Bujak Davies G:3 up Whiterose N-22: 0253 ..... 6 

177 5-1785 in 

G..QDCt;_[i_l;: r i c_y'.:;_t:__Ll II LA 

I JJ!.P.0. <;.Li_<JiJLL \l_ rn GTi.LLf0..r:11.Ltw f:') e 

R.h on}bo_g i. n i um cl r ac::o 

T'lu21£l..~0_iJ2h9J_.!i ill' la_gj_cR_ 

1 8 3 5-19 0 Sm: 120 ::; '> i ble Ar eo li ge r a senonens is Zone ( poss i t;?l.e ear 1-
LBocen_s:_.l. 

18J5-1845rn 

1865-1875m 

Hl95-1905m 

l1D.. r. G..:tg~LLP b.Vffi h.9-1D.QJ:fl9-I.QJ1 u ffi ( + ) 
~r i. br ope r i. din i urn g) u~~p_p_c;_J_ y_a r . A. 

.[l __ e_J l<l]}dr ea llLR 

J];Q<:::J.~_1;'L9J2yl'.; j s_ J? e n.J . .c u 1 at u r_n 

G lfil;ll..Y.L£LG..Y ... ~J;_fL if L l\. 

[!ornotLYJ2l i 1.un I:illll i.du_m 

Ilnl2.lS:Ji2.::i.l!.h . .:J..eLi d.J.11m s ca l en f n r cat u_i.n 

!21~.u ice 11aespor i t!'!S spp. 

::r ha L:!ll ~; i Ph o :r,_g_ llilI:J.ll.il 
Wet~l i.ej,J,i2_ syrnmetr:Jca 

Ar_e c~J?.tl.£1-~_;i;.-_i_i;Ll_t)!It. Lnul t.icornutum. (small) 
Cordosphae.r id -Wl(l inodes i nodes 

~gx_do_5_phi}g_;i;_JsUJJm t ia:ra ( + l 
liBP le t_g_;;w h .;1 e :i;:_LQJJn:n ;;;~:1 l_~'! n f: u r c3 turn ( Ahundan t ) 
E'iLlYEL?.bB e r i c1 i um 2.JJ b t_J,_J_\:_ 
YJ..e t ze 1 ie_U2 . .OV<:l_U :=;_ 

b.S::JJ_QJ'.!112.~U?b.s.l~.Et tlLF ( +) 

Ml:".S.: t o~:J i !l i urn b_ype r a cant h mn ( + ) 
Lt::; ntJ.n i 0. xte t.ztlLi. 

1 
J 



Bujak Davies G . JUP Whiterose N-22: 0253 ..... 7 

;L925-2325m: Au;_•)ligerc,i senonensis Zonr:;_J_ear1y EoceneJ_ 

1925-l935m 

1905-1995m 

2015-2025m 

2045-2055m 

2075-2085rn 

210 5-- 211 Sm 

213 5-2145m 

2165-2175m 

(:a l!l9..r o:;'.CUJ 0:3 por_i_j:e :'l JI LB 

WeJ.z.~Ll.t~ll a_ ms:_c:J< e 1 f e ldens i ~•- ( +) 

fl.);Sl n.i.;~_9_p_Qj1Q.~.J: .;t 9.+ a n~.9 s •2 

i'.\...r.n.9 .. lJ.lli~X.A .~.LE;JlQil e l'l9_i.f~. ( + ) 
tl~_t_1;;_:r...'.J.1LL;;i. ca c yz,_t£ l e pt a i e <;;!. 

Mi er o :1: ov·~ o lctt i.:3J2.Qr is JI LA 

3..Y2terrt~t.Q..D_h_or~ lrLE ( +) 

.Qi s ta tod in t.11111 ~~ l l ipt i cum 

Ixl.0 h <;_.ltgj_ri_Lmn n LP ( + ) 

An~Q). iqera tauloma 

Q_@p_h.y..r_o c ys ts..1- ex u b_e r an_Q. 

l2.YB.:ternatophora llLC ( +) 

bslna t o_s phs:10.r id :i um rnu 1 tis p inos um 
Ci ca t..Lts:..os i_:;;_Q.Qr it~~- par ad or Qftens i Ci 

fLQtni fer i tes monil is 

I 

H<J.J.JLi.n_t:;_pJElQ.L~"!. 5-.t~J)J;,u..:t.il 

·f 

( 



Bujak Davies Gr lup Whiterose N-22 : D253 ..... 8 

2225-7.235rn 

2255-2265rn 

22H5-2295m 

[i.dnat_QsQh.~r id i um robjJsturn 

Q]: 0 c;:_g_~lJ.nLmn_ ~:Qn cly_l o_~ ( + ) 
Ii.x __ a i:;:_g_d !.ILUJlli ;; o l i. d urn ( + ) 

en rd_Q.0.P.hue r i c1 j_u m inod ~ s l9JJ..CJlD.f:2. ( + ) 
R o J.;J;_r_:1_ P :~_,_Li2- )}_Qr u ~; s i c •ct 

_2345-2385m: po ;.~_3ible Odont,ochitina operculata Zone (possible c­
ampania__nj_ 

2345-7.355rn 

2375-231.lr)m 

l),(1Jl a t:_ci_ ::!..[~fl r:i ,,. r iDJJlID. v i t t r:t t r.1111 

A_reo l Lo er a SP nonen~s is (Abundant) 

G.er:DtiQJ2c; i_,s_ diebelii (Questionably present) 

GflJ:s1!J __ QJ2.? i f.L ~-F: c i o s a g) ab r a 
I:;_QX_d 0 s P.tLq_g;;j_Q_i u fll rD_Q_J t: i s p in Q_~ll.rn 
Qdort_t_qchLUn<:L gperculata (+) 

r..:hai;:_si_rrn_:i e_;ua trcL.ncirtit:c9. ( + l 
CJll c b a o t1£lQJJJ..L1=lill y~ :l.t.ilJJIB ( P o s s i b l y r e w o r ~ e d ) 
.(LLigQ~_i;>_b9 e 1~j_gj,_~1 m ~_Q_lJlp.l _~;v._ 

PalaeQ!;:_yst__qdinimn J,idiae 

f.:.<;!_l_<;t_ ~.QJl~D~ __ LcU .. nJ.Jllli Q.YL9J2ho r_)d\!l 
['ervo9ph,~Lid i IJlll pseudh_ystr lchod i ni. urn 

B_p_L!Jj_1;_:U~LLiU.lli ~le n_~ s D i na t urn ( ) 

2405-2415m: J?0 ~~;3lble Chi9haouadinium ltEA Zone <possible Al­

Q~Jll 

7.405-2'115m c i_c;_ a t r is_9"s i il.I.Ul.k..i.t.e.;2. g e 1 i ca t us ( + ) 
G!J_nyg_u 1&£-Y.t-'-.Lt__ ~ass 1da_ta. ( +} 

(Questionably pre s:e·n-t ) 

( 
t 



Bujak Davies G ~Jup Whiterose N-22: 0253 ..... 9 

~Ornfilent: Ci cat .• _cos ispor i.tefi #EAJ may indicate a Valanginian 
age if not rew : ked. 

2 4 3 ') - 2 '1 '1 'J m C t <;;:f• tr i co. 2 . .i::>J2 o i:.1 t e ,:;_ II F. nJ ( ? Reworked l 
~or. o 11 i n a tJrr o s ~1 

Q_e ll~-9.l..§£.Q_I.j._t_(;_fl_ mi_<;;:_r OJ'.:JL9J.Ll9 t LL,.?_ 

Dens oisporites perinatus 
!?arvisaccites flmolus ( +) 

!2).at}'.'.SaCCU~ fOegasaCCU.2_ ( +) 

fil;lo nqodtni.um solidnm (+} ·- · 

[Lt r i. s. t P. l l -3. s p . i. nd e t . 

f o.r a rn tD i f Q.Y3_l J. .i q_e r s 

2 4 6 5-2715m: Sul~~ i 1 isphaera terrula Zone (early Hauter i vi an to 
Barremian und i :~ :eren.tlated ) 

Comme nt.: Cons h>!ra ble pre --Va lang in ian reworking is evident i.n 
this interval. 

2465-2475m 

?.495 --7.505rn 

C.:Lhl1.:tr,___i CQ_S i ~.Q;t'.'j,_ tC$_ ( 2 8 CI CA'l'H DG} ( ?ReWO'rkea ) 
Ci ca tr icos ispor i t~_;;-i huahesi i 

r,: j_ ca tr_j_r;_Q_h i :'> po:r:i te s. rnohrl o i.(ls:__~ 
Parvisaccite~ tadiatu~ 

Scn_r_t..ect tc~.s;ta ( +) 

striatella #EF (?R eworked ) 

[\ur. ).,tuJ i naspor i tes del taforrnis ( ?ReworJ(e:d:i 

Call i.al.:ispor i te:::!.. rnono_a lasporus ( +) 

,j' 

I 

\ 



Bujak Davies G~oup Whiterose N-22: D253 ..... 10 

2525-2535rn 

255 5 -2565m 

2535-2595rn 

2615-2625rn 

2 6 4 5-· 2 fi 5 Sm 

2705-2715rn 

Ce t.~..tn: O..Jl.O l le n i te_;;;;_ fil:lC:r ovr:: r r. ucos us (?Reworked ) 

C_Q_:r_o llinfl.. .i. tD_ne ns i s (?Rework eel ) 

~__ye lillJE.I?.b.f! l turn 9...t.t.9iJa 1 is.urn 
g;lLtQl osphae:r.g_ ret icqJ. ospi nos a 

(Questionably present) 

K J~u k is Q_o:r. i t e :'i 12..g__e uc:;lQ..r et i. cu l.::liJh"i 

1'.Y.).:Jero .. ~.i .. ttj_lete~ llEK 

Arnphoru la m.etae 11 i Qt i. ca ( ?Rewrnked) 

kg_LQ_J::u:_Q.R.Q_llv1.Lt e ~ !Jl~_s oz o i <;;.11.~!-

~ i cat r i.r,,:_9::::; JJ2..P or it er:> exilir;iic~s 

D 1 sta l_t :r i Fi ngu 1 is por i tef5. i r r: egu la :c..L!2. 
Exesipollenites tumulus 

Kl.111:: i. '.illO r i. t e;?. illHnlQ.o re ti cu 1 at us 

Calliala::.;ri.ori.t~l. gampieri. 

~~dz.iJ?.l.t ef)_ r.;anad ens is 

P l i c .1 t e J. l a d 1 :'i t o_c;;:_a r i n a t .. si 

Ci.catr icos is_por i. te~:; !!EAL c E. 
!,;:'.i caJ:r.: i cos i .@or :i. t~;L 9 us tr i;Lli e .. n.g__L~ 
Ci ca tr i.cos i. s.QQr i te::-2.. m.tnor 
Occ!su_cyst£ evittii (?Reworked) 

27 35-27 75m: Mud1~ong ia staurot_a Zone {late Va langini.:;w:i t .o 
ear 1 y Ha uteri v ~-~rn l 

.[grnrne_nt: P:r. ob<l ' ; Le l'. ewor ked for ms are present thr oug:hout this 

i n-tE!rva 1. 

t 
\ 
i 



Bujak Davi es G Jup 'f Whiterose N-22: 0253 . .... 11 r 

2735-2745m 

2765-2775m 

b_~ h o !JlQ-2.P..h.:1 e r,_,~).. !1....f- pt ~l. n i i. ( + ) 
A~illlitr~Lr.!:l r,U_:Le s f~JLll.Wl 0 ~:;J.rn. 

~_;_D_~J:_.l!;.D_[!.f'_I.J _ _gy OCiJl.QLJct es II EC ( :'Reworke d ) 

Cr .i. hr o Q~:r isl.in i um !lQ..Oirn~n..t.mn 
go n_yQ. u l u.i;::y_g t a d i u t i n a 

[i.DJJ..t...:i;:j cos if,; gg.r i_tg c. 21 a_n.~ i n gen s_jJl 

(.:' ica tr icos i. s por i tes ven us t ns 

tl.!-Ji1 e Y...Q.Ll9..1!J. 5.Ji l U_LQ.tii 

Occ.if.;ucyst!l. llEX 

Qr_.c.i.s u cy:r;ta_ ~3p . A, Bujak a nd Wi l l s. 1 97 8 

2825-2895m: Ps •~_Jdoceratium pelliferum Zone: Subzonl':) 7C ( middle 

Ya la n_gl_n i a nJ_ 

2 825-2 835m 

2855-21365m 

2f:l85 - 2895m 

Cass. iculo_B.Pha£..r).d :i_g_ maqna 

Gonyaulacysta fastiqiata 
f-lesJer:ton.ia hf-~>1e:r_tonert:;e 

Mi:~ oiir ogQny.::i u lax ::. t ove_rj_ 

tl!l.ili'.I .. Q!l£U. a s i I® l e x 
PSf'Il<Jocerat iurn pellifeJ:J.,1m (+ ) 

;?_y_~t_e rn.~1:!.=.Q.£.h .P.I .. g. Qom.ill i c 2.l..t..S!. 

K_letth:r_ia~;phaer i diu_rn sp. A ( + ) 

9.. IlQD.<1Q~LLn.L1 1 m f; 0J.J1l11m 

29 15-2925m: Ps c udoceratium pelliferum Zone: possib l y 
Subzon e 7B _u.a : .. ~ Y Valanginian l 

29 :!S.-29 2 5m llrrte.st C!JJ..i:ll?.hriss.£L 
CG! l l_L::i l ;:i13 po r i. tel}. i.!lJ r .;1p un c~ta tll-2. ( + ) 

\ 
' 



Bujak Davies G_ 1up Whiterose N-22: 0253 ••••• 12 

<; . .9).iJ.s."1.tm~.~U .. QX--2Xi1! .<.nJJ~J~:?- n E c H ( + ) 
D i..D_g_g_rjj..ri.Lmn r:.S:.LYis;.,lll Lim 

2945-3135m: Ps (_:.idoceratium pel liferum Zone: Subzone 7A (early 

Yalanginian L 

?.945··2955m 

2975-2935m 

3005--3015rn 

J035-3045m 

3065-3075m 

3095-JlOSm 

312~3-3135rn 

Ct en idod in i trnt ~J egq_ntfil_qffi ( + l 
MP i. our oqo ny.':l u l."l x :3 t oveJ~ . .L 
0 r,;_s;;, i s llG.Y!2..t.9.. d i fl.t in c t i1 

OLLgosph3er idimn d j_ vi d1.11~un 

.Qys tg_rn.flt_9J2hQ.LCl fi_~_}Jj nclf~w_gJJ_;U_ 

Crlbroperidinium confuss~ 

.Lmb.fJ..t.9.Q.inju_rn mtcropQ{UHn ·­
Surculosphaer idtum sp. III 

!.Ll.i;;.Lt hr 1 as u.b_o c r i cU. um corr u <m tu Dl 

Occ i :3 ucys ta tent o_:i~_lt 

GlE'_t? t os.r;i_b.si_~r i cl i UJI} .!lb_L\;).[lberg ii (?Reworked) 
J:!Ys tr i choqon y:a u l.::i x clad ophor a (?Reworked) 

.;;entuf'idiniurn rioJutii (?Reworked) 

call @.1.~i!2.Jl<.?J.:.J t sl.,,'i tu :i.;.Q:1 tJJ.2. 
Dingodi.ni.urn cerviculum (Common) 

Phoberocysta neocQJ.Iljca cruciformis 

Pi. l osisporites crassangularis 

bnrncariaci_tes ill.LDCtatus 

(Questionably present} 

r 
I 
! 
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C U;~a t:r i CQ..f;i s por i te s a ba.G_us_ 

Gj ca tr i.cos i sgor i. te:'> gnrbeckens if> 

~r: i b..IQQe r i_d i I) i \Jill ~U'.J\Jl u_lj_g_~_r um. 
Densg i spor i te:; tr i rad iatu:3 cf:,_ 

.(~u;dodtniurn eisenackU. 
[;_e11tu:::; i1ji.!Ji..1JJn r:ucul l i formr! 

(Questionably present) 

3155-3195m: Ct ~~ idodinium panneum Zone: Subzone 5B (early Ber­
riasiaQJ_ 

3155-316~·m 

31.115-319'.)m 

Al i_S.12.<J r i t. .~.5. tb.IJ_rria :;LLi. 
Muclerongi_g_ sp. A, Davey 197/J (+) 

Pl LG.i.Lt~llu !IEQ 
Podocarpidites tricocca 

3215-3225m: Cb:;:11idodinium panneum Zone: Subz,one SA (Po.rtland­
ian to early BQEriasian) 

3215-3225m Ar·~ uca r iaG it e~. 121.rncta t us 
Concav i ss i mis por i te..a fl.\J.1-Lt i t_uber_.c;u1a t 1=h'2 ( + ). 
Cribrooeriainium ehrenberqii (+) 
Cr ibroper ,tel LOJ .. l,l_IlJ gJ._QbOSLUO. 

Imbatodinium pomum 

Lant:u_na... 2.f1or.tu1 a ( +) 

p_ri_9_bei;_9cy;;;ta neocomica_ Q..t_er id ia 

Se nh1s id in .i urn. cL1.cul 11 f orm.g_ 

. ~ .· 

\ 
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3245-3580m: su ;.'. :i lisph~_era_Q£eminosa Zone: Subzone 3c ( late 
I<imroeriggian ) 

37.45-3255rn 

3275-3285m 

3305-·3315rn 

3335 --3345rn 

3365-3375m 

3378.Sm Core 

3391 . !:>m Core 

3395-3405rn 

3425-3435m 

ct .r.rtii:l Q.(llJ:LL\lIB 8-ch) z o bJ a t urn ( + ) 
Pityosporite~;_ r.livid\l.112. 

E;nq.Q_il.Qr i nl .. nm QhaLQ ( + J 

Meiourogonyaulax deflandrei (+) 

Mu_Q_erong)._f1 l!EA ( +) 

Sen on i as pl]_g_s~r g_ i u r as !2j c.:i ( ·I· ) 

Cor uJ li rya .e~_h.Lfld l: iJ. ( + l 
Ct e n t!J o d U1.1 .. u m ~: . .!ll.l!tJJ 1 u_m ( + ) 

Krae us elisporite s ttEA 

f·!Ji:stri.chodininrn l_,_:i.nceaturn. 

Ci c,~1.t.ri<;_o s is po r i t es u n c1!2:till"l. 

B_ub i ne J l ,":- rria -j or_ 

fil_aq~;_uxJ:;;!c:!.t..~-~- pun.~tatu!2_ (Common) 
CorolljJl!~ yiqnollensis (Common) 

Br_ee~LQ.£'.ielJa llEB (+) 

Cicatricosisporites DEY (+) 

(;.LLJ.:n::.QP.0..Lj_d )_Jl.LL!Jil ll E Z ( + l 
T_D bergs i..:~L.Ll e_ t eJ:~. im z 

' ' 
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t 

35'15-3555rn 

~-;J_~_l0._t_Q_§_Eb .. 9.E~r:..t~l.il1m ~~..bTS:~D .. D .. f'J,_gjj_ 

G l ~2;2_ ~i.9_1,.l) n i _m.u. d.. i mo r pll!JJ!.\ 

Le pt o d i n j~Ulli SUD.£.l.l?JJ £:. 

t! e i. o u r o 9.illl.Y..'.:UlL~~i x H EL D 

,i;:;_y?te1T1.<Jtcw_b.QJ'.'..B... lfEA (Questionably present) 

!l.Y;;; t e rn:it oJlb..Q r a f!:t ~:; c Lr u_l_Lg er a 

Corrw.lf-'nt: PossL. le Early Cretaceous contaminants with the 

presence of P. ~ ~lliferum. 

3570.30m Core ~.orot .. LLr1a vi~{J1oller:i_,,,"Us (Abundant) 

£.~e m1 £,'.. cr_r.. ;:1 t: tnrn Q e 11 i f .tJ u .m 

3575 - 3885rn: S u >t lli.sphaer~aemi.nosa Zone: Subzone 3B ( late 
Kimmeridg ian) 

3575-3585rn 

3605-3615rn 

3635-3645m 

hLQs\.t.L1.QQ_D.11rn_ox. it.Jo s_ ti EO 

MuderOJlfIJcJ. llEG 
l::IJ1deronqia :5p. A, Davey 1978 (Common) 

fu'.r?...t!2.rn.a to Jlli_g.:r a Jt EA 

~stemn.topb_or,1. IHWD 

Sy:3 terna tQJ;ihor .i_ a r eo l.£ ta 

TIJ l_pb_o~..Qor. .i..J.J~s_ t uJ)e rc_qJ H onn.j s 

Occ i :?_q,gs ta £b'J,Jl,ea ta ( + ) 
P Q c1 o.[.s'J): J2. i cLU:: .. ~.;::;_ b.fJ:.Q...tP._U_ 
'.I'u be r. os i tr,,JJ. c~ t es rnont uos us 

Yar i.DJ...g_qs LS..P.9X..Lt..tt0.. #EK 
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3 6 G 5-- 3 6 7 Sm 

3725-3735rn 

3755-3765m 

J'l85·-37<J5rn 

3 8 4 5 -· 313 5 5rn 

Cteriidodi.ni . .!lli\. panoeurn 

G12J l i. ·'11.·J.Ii..12.D.rJ,.ti;.9_ 9 b r u UJ..5. 

f;J)_ ;l_J) ,LQ.51?.h.~LQL <l I.ft _.l\;'._l.J.Lo ~>Qi n..Q.9-il 

):&_p_tp_iLinLmo. s p . G 

s p h ~_r .i. po 11 e njj: e ~ 2..Gst.b_LsLt_IJ.~. 

!}_1,.1bt i l is p..b!;i.r.::...r. a i_na_f f f': eta ·· · 

En (19.~£.LJ.D..i..ll!Jl g i"l 1 P _rj_!; U TQ. 

Scrj_filocass 1 ~ i;ljJ::;.tyo_tc:t 

3905-3945m: Pi . ')Sispori·ces ..fil2· A Zone: Subzone 2C (middl.e I<i-m­

meridgian l 

39 0 5-· 391 :,m 

3935-3945m 

f,y~s iQol leni tes_ fl.cahratus ( +) 

Occj.si,Jcysta tiaiios (+) 

Serl_tus id i ni_um_ er._ythro_r-omt1m. 

Cte nidodinium 8ER (+) 
E..n.i12.l..os p h~:r. a :r et .i. cul os_i2J nosB_ 
Exes]sp__g_r .i.tes sc:abrat: u:o;_ 

J.1ude r ong i a llED 
M.\l~:;!J~r911gia_ ~;p. A, Davey 1978 (Common) 

Tu l:) o t u bg_r e.llil. .L.r.Io..'~_g_u 1 a r i s_ 

\ 
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l 

3965-4095m: Pi Jpsispo~ites sp. A Zone: Subzone 28 ~early to 
rnidd le I< ~mmer i cL·;i_ia n L 

3 965-3975m 

3995-4005m 

4025-4 035m 

Arnphor:u_li!. JIF:D ( +) 

~~Q.r,:tr.LD..LtQ.;L 11 EA 
Irnbat:odinj11rn l<ondratjevii (+) 

Olig_gsphaeridium pu1cherrim_nm cf. (+) 

Ca n t u l o d i n i lllll II EA ( + ) 
,';)__g_)<.Q_::.3_Q_9...&i.9_ _l[SLl;'.J . .£Ll;,lJ. l .is_ ( + ) 

Comment: Possi Ly Subzone 2A 

t)085-4095rn Cte ni.dodi.niurn r:honclL\Jrn (Questionably present) 

_411,5-4245m: Pi. ;,_qsisporites sp, A: Subzone 2A (early Kimn3erldg­

ianl. 

r:oJ.:Um.flnt: Incre '3ed thermal maturation inhibit~; po~>i tive 
identification ·: 

4115 -· 412 5m 

4145-4155m 

'1205-421 5rn 

(Questionably present) 
3_LL!.D.LQ d i_QJ1Un ~l.LQ-2.:?.1.t ( Q u cs t i on ab 1 y pre :3 en t ) 

LD.i..lJ2£'_r. t u LQ.J.?.~LU~n.J t e s II El\ 

Var iJ:UgQJ? i:3pQ.:t_1_.:_te::; gr an i tubero:::;u~-; 

·\ 
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423'::"· - 4245rn 

4265-4 625m: 00 0~,ya ulacysta juraf;sica Zone (late Oxf:o.rdi,an) 

Q.g11rn1ent: High :: ne rrna l maturation .i.nhi.bi.ts id entJ.f icati.ons 
throughout th i ~ inte rval . 

. 4265-42'75m 

4315-4325m 

4J4~>-4355m 

4375-'l385m 

4495-4505m 

Q.onyaulacysta jurassi.ca (+) 

Atopo(jj_nig.m llEA 

hhasm.i:1tosv_gr i ter-; JIER 

Es cha r i sphc;ier id i_g_ [_tJd is 

Aca.ntj1aula~. s enta · ( + ) (Questi,onably pr.es:e:nt .) 

Q_QJlYQ],ll!l<2Y.§.t.§!. d l] S!lJ.9.. ( t ) 

··:., . 
'' 

'{ 

\ 

. . ' . 



Bujak Davies Group Whiterose N-22 ••••• 19 

APPENDIX A 

Alphabetical list!_ng of Species Shown on Occurrence Chart: 
Marine Dinoflagellates 

Taxa location index 
Index numbers are the columns in w,, ch the taxon 

Index 
nltmber 

242 
198 
75 
52 

126 
7 

90 
94 
'38 

230 
11 '3 

E.O 
7f. 

148 
183 
1 ·35 
1.11 

81 
55 
41 
87 
29 

8 
46 
35 
70 

239 
l 9fa 
212 
129 
130 

141 
99 

100 
io::: 
104 

30 
') 

174 
136 
1E.4 
112 

18 
42 
71 
96 

101 
72 

197 
155 
178 

Acanthaulax ~ienta 

AcanthaL1lax sp . indet . 
Achomosphaera DLF 
Ac~1omosphaera alcicornu 
Achomosphaera nepttJnii 
Ac~1omosphaera rafnulifera 
Adnatosphaeridium multiso: nosuin 
Adnatosphaeridium robust ·.''' 
AdnatosphaeridiL!m vittat .'.. 1 

Amphon1l a itED 
Amphorula metaellip t ica 
Apect•:idiniL\il\ hc1mc•mO\'" phum 
Apect•:•diniLlm hypera•:anth ,. 1 

Ap-tea anaphrissa 
Aptea polymorpha 
Apt.ec,dinium qranulatum 
Apteodiniutn ~uciforme 
Araneospf1aera ara11eosa 
AYeoligt?Ya senc,nt-?nsis 
Arec•l icier a sentosa 
Areoli~era tauloma 
Ar·eol i g19r a undul lit a 
Areosphaeridium arcuatum ; 1Brge form) 
Areosphaeridium arcuatuo~ ·:sfnall form) 
Ar·eosphaeridium clil<tyopl :·,:us 
Are.osphaE1ridium multicor ·· ·.1 tum (small) 
At·:ipodinium UEA 
Breedoxiella 9EB 
Caddasphaera halosa 
Cannir1gia colliveri 
Canninqia Yin-one-si1;:.rL'm 
CantLtl odi ni um·- UEA 
Ca-ss-i 1: u-l .::isphaer id i a mann . ..\ 
Ceratiopsis diebelii -
C-erat i opsi s spe•: i osa gl a t) >-·a 

Chatangiella tripartitB 
Chichaouadinium vestitu~ 
Chi r•:•pter idi um ULS 
Chi ropter- i di um mesp i l ant.1°1; 
Chlamydbphorella nyei 
Cleistosphaer-idium aciculare 
Cleistosphaeridium ehren~Jerqi i 
Cleistosphaeridium ~;p. i •1 det. 
Cordosphaeridium canthar a llum 
Cordi:x!;phaeY i di um gra•: i l c-:~ 

Cordosphaeridium inodes inocles 
C.:.Ydosphaf?r l di um i nodes l •:int;,1 i pf~s 
Cordosphaer- i di um multi !!ip l. 11..:,sLtm 
Cordosphaeridium tiara 
CribroperidiniL1m UEZ 
Cribroperidinium confu5z ,l 
Cribroperidinium ehrenber•;Jii 

Index 
number Taxon names 

::o·:i 
10 
61 

179 
171 
127 
10'3 
227 
234 
193 
151 
213 
185 
186 
116 
117 
113 
123 
21(1 

11 
19 
62 
36 
20 
12 

23fJ 
149 
219 
27 
83 
85 
95 
48 

220 
188 
63 

118 
:~40 
168 
137 
114 
122 
172 

64 
49 
BB 
3 13 
rio 
31 
32 
45 

200 

Cribro~eridin i tJm episomum 
Cribroperidinium giuseppei 
Cribroperidinium giuseppei var.A 
Cribroperidinium globosum 
Cribroperidinium grl\nuliqerum 
Cribroperidinium sepimentum 
Cribroperidinium sp. indet. 
Ctenidodinium ttER 
Ctenidodinium chondrum 
Cteni d•:icli.ni um cul mul Li m 

Ctenidodinium elegantulum 
Ctenidodinium panneum 
Ctenidodini u m schizoblatum 
Ctenidodin i um sp . indet. 
Cyclonephelium attadalicum 
Cyclonephelium brevispinum 
Cyclonephel ium dlstinctum 
Cyclonephelium vannophorum 
Cymososphaeridium validum 
Dapsilidinium pastielsii 
Dapsilidiniwn simplex 
De fl andr ea 41Lf~ 

Ot:! f 1 ~n-drea ecu:eni 1:a 
Deflandrea heterophlyct·a 
DeflanrJrea plwsphoritica 
Diac:anthum ttEA 
Dingodinium cerviculum 
Dingodinium jur-assi~um 
Di nopterygi um cl ad>:ii ·des 
Diphyes colligerum 
Distatodintum ellipticum 
Dracr::1diniu-m cc•ndy .. los 
Dr ac •:id·i n i um sol i dum 
Endoscrinium galeritum 
Endo.scrin,ium pharo 
Eo•: l adopy:d s pen i c LI 1 at um 
Epiplosphaera reti•:ulosp-inosa 
Escharisphaeridia rudis 
Exochosphaeridium bifidbm 
Exochosphaeridium scitulum 
E:<od1osphaer i di um sp. i ndet. 
Exochosphaeridium striolatum 
Gardodinium eisenackii 
Glaphyrocysta #LA 
Glaphyrocysta DLH : 
Glaphyrocysta exuberans 
Glaphyrocysta intricata (small forM) 
Glaphyrocysta laciniiforme 
Glaphyrocysta semitecta 
Glaphyrocysta sp. indet. 
Glaphyrocysta spineta 
Glossodinium dimorphum 

·{ 

\ 
\ 



Bujak Oavies Group Whiterose N-22 o • o o .20 

APPENDIX A cont'd 

Alphabetical Lis~ing of Species Shown on Occurrence Chart: 
Marine Dinofl age 11 ates 

Index 
numbe r" Tc:i. :1.011 na.mes 

Index 
numb er T.:n:on names 

1 '.'11 
228 
205 
142 
1'75 
131 
211 
224 
152 
125 
132 
l ?f, 
13J 
1G2 
102 
15"7 
1!)5 
15~l 

134 
232 
158 

2 1 
37 

lOb 
150 
1(17 
221 
159 
241 

2 2 
28 

108 
J. 7 0 
206 
102 

56 
5 1 
26 
40 
38 
73 

143 
23 
58 
9'/ 

222 
225 
192 
173 
22.r:, 
16 G 
223 

MudeY ong i ;.1 llEA 
Mudi;>r eongia tlED 
MudeY•:•ngi a JtEG 
MudeYongia simplex 
MudeYongia sp. A, Davey 
Muderongia staurota 
Occisucysta acu l eata 
Oc c isucysta balios 
Occisuc)·~ta distincta 
Occi s ucy s ta ev i ttii 

•. ·::•78 

Oi::1: i sLti:yst<..1 sp. Ar Buj a k 2.nd Wills .. l':st78 
Occisucysta sp. indet. 
Occlsucysta sp . X 
Occisucysta tentoria 
0fjor1tochitina aperculata 
Oligaspf1aeridium asterig1·1~ LJm 

Ol i c1osphaeridium complex 
O l i~osphaeridiur11 dividLILJf;, 
Oligos phaeYidium pulcheYr imum 
Oligosphaeridium pulcher rimum cf. 
Oligosp}1aeridium sp. ind1~ t . 

Operculodinium cerit Yocar pu m 
Pa laeoc ys todinium golzowc!·ise 
PalaeocystodiniLtm lidiae 
Palaeohystrichophora ir1f1;s~Yioides 

Pa lae operidinium pyrophoru m 
PaYagonyaulacy~;ta boreali s 
Pareodini a ceratophora 
F'areodinia sp .. C 
Pentadinium laticinctum sranulatum 
Pentadinium laticinctum JJ~ icinctLtm 
PervosphaeYidiLtm pseudhyrt richodinium 
P~1oberocysta neocomica c l· ~ c iformis 
PhobeYocysta neocomica n(:0c o1nica 
Phi::1ber 1:icyst-a neoci::)tni•:a p t :::t· idia 
Phthanopeyidinium UU:l 
Phthanoperidinium alectY o. ophum 
Phthanoperidinium comatun: 
Phthanope Y i di ni um ed1i nat u n 
Phthanoper idinium levimur u~ 

PolysphaeYidium subtile 
Ps;eudoc er at i Ltm pel·l i 1 er Ut' 

F;et i. cul atospf)aeYa <,\ct i no::>c O•' Ona 1;;1 
RhombodiniLtm d1··a.:o 
Rottnestia borussica 
S·: r i ni oc assi s di•:tyot a 
Sc r i n i •:'ldi nj, um cry·st all i m :•n 
Senoni1:i.sphaera- jur8ssica 
Sentusidin-ium cucullifoYm:i 
Sentusid ini um erytf1rocon1c r11 
Sen-tusi.d:i nium r i oul ti i 
Sentusidinium sp. i ndet. 

77 
1 

110 
12B 
243 
138 
237 
214 

'33 
139 
82 

65 
187 
194 
189 
165 

16 

92 
124 

54 
231 
15(; 
180 

57 
f,F., 

1'39 
B6 
78 
24 

1 E.1 
147 

146 
216 
181 
~.~ 

..: . ... J 

79 
215 
201 
217 
235 

120 
202 
190 
15'3 
184 
140 

13 
121 

Gochto(jinium simi1l~x 
Gochtodi nium simplex cf . 
Gonyaulacysta cassidata 
Gonyaulacysta diutina 
Gonyaulacysta dualis 
Gonyaulacysta fastigiata 
Gonyaulacysta jurassica 
Gonyaulacysta sp. indet. 
HafniasphaeYa septata 
Heslerteonia heslertonense 
Heteraula-cacysta lep ta lea 
HeteYaulacacysta porosa 
Homotryblium pallidum 
Hys~Yichodinium furcatum 
HystYichodinium lanc eatum 
Hystrichodinium voigtii 
Hystr i d1ogc•nyaul a~; •: l adophoYi.\ 
Hystri chokolpoma riga udiae 
Hystri•:fi<:•k •:•lp•::>ma salaciwn 
Hystrichokolpoma unispinum 
Hys tr i c hosphaer id i LHn t1 i f f i •: i le 
Hystrichosphaeridium patulum 
fmbat.::odi nium kondratjevi i 
Imbatodi .. nium micr·opodum 
Imbatodinium pomum 
Impagidinium californiense 
Impl etosphaer i di um scalen"fuYca ·tum 
Impletosphaeridium whitei 
Isabelidinium #LP 
Isabelidinium sp. indat. 
Kisselovia coleothYypta 
t<leithYiasphaer-idium coYrugatum 
KleithriasphaeYidium fasciatum 
Kleithriasphaeridium loffrense 
KleithYiasphaeYidium sp . A 
Lanterna bulgaria 
Lanterna spoYtula 
Lentinia s e rrata 
Lent in ia wetzelii 
Le ptodinium aceras 
Leptodinium amabile 
Leptodinium sp. G, Gitmez & Sarjent 72 
L.ept•:•diniLtm spp. 
Li nqul .:id-i _n -i ·um ffi i.\chaeri:)phor um 
Lu); ,~di ni um liEA 
Meiouragonyaulax ttELD 
Meiourogonyaulax deflandYei 
Mei ourogc•nyaul a:,; pertus a 
MHi •::>uroqonyaul ~n; spp. 
Meiouro~onyaulax stoveri 
Membr an1:iphor id i um 1'::\spi n at Ltm 
Micrhystridium stellatum 
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APPENDrX A cont'd 

Alphabetical Listing of Species Shown on Occurrence Chart: 

Marine Dinoflagellates 

lnd ce < 
nu111 t ·~ ~ T~xon n~rnus 

167 Si licisphaera sp. i ndet. 
23~ Sirmiodinium grossii 

17 Spiniferites crassipallis 
162 Spiniferites dentatus 

G7 Sp inifeYites memb-YanaceLts 
91 Spiniferites monilis 

135 SpinifQrites nodosus 
14 Spiniferites p seudofurcatus 

3 Spini fe rit;e5 ramosus 
43 Spir1iferites ramosus granosus 

115 Spongodiniu1n solidum 
218 Subtilisphaera inaffecta 
177 Subtilinphaera terrula 
160 Surcul•:.sphaeridium sp. III 
203 Systematophora llEA 
207 Systematopf1ora fJEDD : low proces~~groups 

8'.3 Systematopho1·a ltLC 
84 Systematophora #LE 

4 Systematophora ancyrea 
208 Systematophora areolata 
144 Systematophora complicata 
204 Systematophora fasciculigera 

44 Systematophora placacantha 
154 Systematophora schindewc•l fi i 
47 Systematophora sp. indet . 

6 Tae niophora IED 
15 Tectatodinium pellitum 
68 Th<:\lassiphora patula 
~:;g Thalassiphor<.1 pelagica 

229 Tubotuberella irregularis 
34 Wetzeliella articulata 
80 Wetzeliella meckelfeldensis 
74 Wetzeliella ovalis 

5 Wetzel i e ll a sp. inrJet. 
69 Wetzliella symmetrica 

.f'. ,;. ~ r .: 
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APPENDI X A (cont 'd) 

Alphabeti cal listi ng of Species Shown on Occurrence Chart: 
Poll en and Spores 

Taxa location inde~ 
Inde x numbers are the columns in ~hich the taxon appears 

"'·'.'-' 

... 

--·, .,. .. ,;_ 

Inde x 
numbr,~r 

87 
32 

135 
7 G 

14 8 
159 
28 
33 

103 
16 
34 
96 
52 
23 

127 
172 
05 
'88 

160 
110 

'33 

165 
,,~ 

'""-' 
(-,7 
54 
56 
GO 

173 
36 
73 
78 
79 

138 
80 

124 
4& 
97 
74 
29 
21 
61 

155 
13G 

47 
137 
-,~ ,..., 
48 
81 

Abi e spollenites microret i culatus 
Ac.anthc.-triletes variesp in ·:,sus 
Aequi t riradite& sp. indet . 
Aequi tr i r a-di t es sp i nul •::i c: · , L ~i:~; 

Aequitriradites subverrL ·:osus 
Alisporites #EG 
Alisporites bilateralis 
Alisp orites grandis 
AJ.isporites thomasii 
Alnipollenites verus 
Arauc ar iacites australis 
Araucariacites punctatus 
Auritulinasporites delt~ J ormis 

Az olla sp . indet. 
Baculatisporites comaumPnsis 
Cal lialaspori t es crassiExinus 
Cal 1 i al asp or i tf~S dampi eY i 
Call ia-lasporites in f Y'i.\PLi i"': 1:t;..\tus 
Callia l asporites monoal a s poyus 
Callialasporites obrutu~. 

Calliala-sp-•:irites trilr::·b z. i.:us 
Callialasporites turbat1~ s 

CamarozonospoYites ULA 
Caniarozonosporites #LD : 
C:aryapol l C·H1 i tes simplex 
Cedri.pi tes HEA 
Cedrip i te~1 1:<;J.nadensis 
c:e.drip.ites cre-tai:eus 
Cerehr •:apol len i tes m,'.J.1:ri:,v-e r rucosus 
Ct2r e bropc•1lenites ma.::r •:•veYYui:osLtss cf. 
Cerebropollenites mesozo i cus 
Che:·lsma 4: 1:1spor i -t-es 4tE-F.: 
Ci •:,:1.tr i ':osi spor i tes UEAJ" 
Cica~ricosisporites #EAL cf . 
Cicah·icos·isporites UECE 
Cic a tricosisporites ttEM 
C-i.i: a-tr i 1: i::is i sp.oY it es UEO 
C.icatric.;,sisp•:>r- i tes l!EQ 
Cicat r icosispoyites lt.EY 
Cicatri•:•:•s ispori tes (28 CICATf<: DG) 
Cicatricosisporites abac LlS 
Ci c t.'\t r i i:.•:•si spor i t -e-$ au st Y al i c:::ns·i s 
Ci ca,tr i ci::isi Spci.r i tt.?!3 d(?l i ·:: at us 
Ci c .atr i •:os:i spor i tes doron E"}nsi s 
Ci c a't r i cQsi spor it.es (?-Xi l i •,:ri dr.?s 
Ci c,;\:tr i1:-f:isi s par- i te~ h-annc•ver artij 

C:i.: ·{':1t: -ri1:i:isi-spi:trites hann•: 1vf.::rtJna aff . 
Ci1:at'f i cos,is-pori tes hugh r~si i 
Ci •:a:t r i .:•.:1si sp·t:ar it-es mat1nu :;; 
Ci catricosisporites 1ninoY 
Cicatricosisporites mohrioides 
Ci~atrico5ispoYites nan~ 1 nger1sis 

tnrJe:< 
nLtmber 

1 l.'3 
25 

122 
82 

11 l 
130 
125 
11S8 
13'3 
128 
120 

c-r::::' 
,J.J 

150 
37 
83 
') 1 

2 
77 
89 
2G . , 

..:. 
38 
3'3 
40 
9':! 
6:2 

157 
151 
1£>3 
63 

164 
140 
152 
153 
118 
B4 

133 
GS 

106 
170 
1 J.2 
41 
94 
'32 
57 

115 
90 

149 
4 

CicatricosispoYites nota~ilis 
Ci i: at r i 1: osi sp•::ir it es par a-d•:irotren~i'i s 
Ci•: at r i 1: osi spi::ir it es pur ·bJ~·: · kt::nsi s 
Ci c i.\t r i c 1::.si spor it es r et i c i c a--t r -fc.osus 
Ci 1:: atY i cosi spor i tes sp 11 i nd:et- . 
Ci i: at r i ;; c•s-'i spc•r i t ,es uncJa.t-Lts 
Ci•:atrii:os-isporites venustu-s 
(:oncavi ssi ·mi sµor i tes mu1 ti tubero:Lrl a ,tus. 
Cone avi ss i mi spcJr it-es var i ve.r-ru!:,.at·us 
Cc1ncavi ssi mi spor i tes ve-r rui:,a ,tt:.15· 
Ci:.:irit i ~.1ni spor i tr:O'~l •:cii:ik scin:i ae 
Cc•p-tospora willic:rnlsii 
C1:ir•:il 1 i na chat.e-aunovi .i 
Corollina echinata 
Cori:1l l i na i t.une.n-si s 
Corollina martonotii 
Coro1lina tor•Js-a 
Ci:tri:il l i na vi-gnc1l l en-sci!; 
Coror1atispora v~ldensis 
co: .. ·ylLlS m.A 
c,:,~1tai;oper for •:1-sp •:•r i tes UEC 
Cc•statope_r forospc:ry it.es ·"#ECH 
Cyathid'i t -es austra1.is 
Cyatl1idit .e,s .sp. indet • 
Del toi dospor·a hall ii 
Denr:1oi"sp.::w'i tes m_i c Yi:SY" ugu1 ctttt:S 
Dens1:.:i-i sp.i:ir i-t tt ~.; pe.r i nat-us 
De.nseii sp.or i l p.s tr i r adi t:l-tL1s: cf_ .. 
Di st al tr i .an9u1 i spor i te.s irr egu~L,'lr ·i s 
Di st al tr i angL1l i spc•r i tes µerpJ .e:1.trs· 
Ephedr i pi tes sp. i ndet. 
E:.-~ ·e.s i pc•l 1 en~i t '.es s1:ab'i" a.tus. 
E~:·esipol le:>nit~1s tumulus 
E:'~-esi spi:sr i "t; .es sc abr at-tJs 
Foraminisp1:tria dclilyi 
For am-i ni s-por is p-;)uc i spoi-nos-a 
F1:1r ami n.i ~;pi:1r is w1.::111th L ~lg 'i-eh,s·i-s 

F•:>veospor it es ·f ove.-:n· et.i c Ltl.at us 
Fo;:.ve•:•tr i let es sub·t r i angul-ar is. 
Glei c henei idi tes minor · 
131 ei d1enei idi tes sen•:mi.cns 
1 mpard·ec i .sp-or a api gr anuJosa 
Inaperhtro:lt:rolleni te_s · ttEA 
Inap.e .rtLtrop·ol leni tes dettmanni i 
Inaperturopol leni t 'es gi'anulatLts 
Kluld spQr i tes areot<.1tus 
Khtki sp.:<r i tes fove•:ol.at,Lts 
l(luhi spori tes pseLtdoreticul at;us 
f::lukisp•:•rrtes variegatus 
Kr aeuse1 i.spo1· i tes ffEl'I 
Laev-i gc-it •:Jspor i t .e5 me_S)."')£: ,;.J CL\S 
La·eviqa.t1:-~;porites c1virtus 

( 
\ 
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APPENDIX A {cont'd) 

Al phabet 1ca1 ~ i s1: ·i ng of Species Shown on Occurrence Chart: 
Pollen and Spores 

Index 
number Taxon names 

l,J4 Leiotriletes e quiexir1us 
30 Leiotriletes mecklenbuy ·; -_.nsi~; 

174 Leiotriletes sp . indet. 
143 Leptolepid ites verrucat ~s .. 

5 Lycopodiumsporites ann o t .n101dos 
58 Lycopodiumsporites aust ~ - ~lclavitidites 

54 Matonisporites equiexin 1. ! ~ 
134 Matc1nisp0Yite~s phleb•:1pt.: :1· 1:1 ides 
154 meqaspor e indet. 

24 Mi~ri:•foveo l a.tisporis UL ·\ 
20 Nyssapol lt?ni tes krutzs 1:: !1!. i 
42 Osmundacidites welln,ann : · 

G Osmurida1:ites 1:laytonitE·· :. 
31 Parvisaccites ~~EA 
·43 Par .,isa1:1:ites 1..-::lmplus 
49 PaYvisaccites radiatus 
(l~i Pel" i n•:ipol l e11i tr:~:; el (ntoi d . ~~~ 

7 Piceaepollenites spp. 
95 Pilosisporites crassang · ayis 

116 Pilosispor it es ericus 
131 Pilosisporites trichop a~- llosus 

8 Pinuspollenites spp. 
7-0 Pi t yonporites UEA 

117 f'ityospo~ites dividLtLIS 
44 Platy~;accus megasaci:us 

161 Platysaccus monasaccus 
104 Plicatella #EQ 
107 Plicatella HES 

GG Plicatella distocarinati 
108 F'1i1:i\t.e11 a j -ansoni us 

G'3 Pl i •: <:<tell a prQb 1 emat i. c i.1 

71 Plicatella sp. indet. 
113 P1 i i:.:~d;t?l la tY' i coYni t ata 
166 Pod·cu:arpidi tes canaden~;1 ·.~ 

109 Podocarpidites epistY'ia ~ ·Js 
·132 Podocarpid-ites granulos 1.13 
145 Pod1~caYpidites herbtsii 
121 Pcdocarpidites pot.:)macc: ·, :;; is 
105 Podocarpidites tricocca 
1G';J Polyi:ingula-tispoYites i::-:..s-:g menta-t;us 

18 Pterocaryapollenites st 1: latus 
11 Quer•: •:d di tes #LA 
19 Quercoidites DLG 
12 Roufieisporites #LA 

123 Rubinella major 
1G7 Saxosporis v~riabilis 
50 Si: Ol" t t~il t ec ta 
13 Selaginellaitms selagi r 0 ides 

1G2 Spheripollenites s~aby 2 :_1s 
14 Stereisp•:,yi ·tr:!s an1:iqua ~· . ; .1·:1r- i tr:! s 

156 Striatella #EE 
51 Striatella #EF 

Inde:r. 
number 

4-5 
72 

100 
9 

OG 
15 

141 
10 
5 '3 

126 
158 
146 
147 
171 
12'3 
101 
102 
142 

Striat 1~ll<1 c.;p. indet. 
Taur oc us-por it es redt.1ni.:L1s 
Taurocus~lor ites segment8tus 
Tc:.\;1:eicli ai:eal?pol l eni tes hi at us 
1"igrisr1orites scurrundus 
·ril i aepollenites vescipites 
TrilobosiJorites t uberculiformi s 
Tsugaepollenites igniculus 
Tuberositriletes #EK 
Tuberosi-tri letes OEZ 
Tuberositriletes major 
T1Jberositriletes montuos us 
Varirugosisporites #EK 
Varirugosisporites granituber0sus 
v~-\r i r ugi:•s i spor it es spp _, 
Ver r Lt OSC•SpQr it es 4·tEA 
Vitre spori tes minor 
Vitre spoYites pallidus 

... 
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APPENDIX A (cont ' d) 

Alphabetical Ust _ing of Speci es Shown on Occurrence Char t: 

Algae and Mi scell andous 

Taxa loc a tio11 index 
Index number ~ a re the columns in which the taxon appears 

Index 
number Taxon names 

3 Cor~ EntYicystis #LA 
1 1 e x t •uded hydrocarbons 

7 fo r Jmi niferal line rs 
Mi c hystridium fragile 

E, Mi •· otf1a llites sp . indet. 
8 F' 2.: .c mbages sp. i ndet. 
2 Pa r :- l ecaniell a indentata 
4 Pe~ :astrum bc•ryanum 
5 Pl t ··ri ·:ellaesp•:•rit e s sp . indet. 

10 Pter ospermella helios 
9 Sc hi zocystia laevigata 

12 Sc t - ~ zosporis parvus 

Reworked Palynomorph~ 

Ta~a l oc a tion index 
I r.de;: r1~1mb er s a r e the •:•:.lumns in which the ta>:on appears 

Incle'.1, 
number Taxi:in names 

* Acu ilapollenites spp. 
13 * C01· ebropollenites macroverrucosus 

2 *Cf·. 0.tangiella spp. 
3 *C :~ atricos i sporites spp. 

12 *C y~ l1~nephelium distinctum 
18 * De:1 so i sporites perinatus 

6 *D1~ r: s•:•sp1:1r-it es spp .. 
10 • Dic onocJinium spp . 

7 *D: s ta ltriangulisporites perplexus 
17 • I ~abelidinium magnum 

4 • I s2belidinium spp. 
16 * Ly c opodiumsporites austroclavitidites 
1'3 *M-:...!:'..eY•:!ngia asymmetrii:a 

'3 • Oc ·:·nto:u:hi t ina spp. 
5 * O:i gos p•1aeridium spp. 

15 *P~ :aeaperidinium pyrophorum 
8 • Spi nidinium vestitum 

11 • S t r iatoabietites spp . 
14 i<·S y=-tematopf1•:•i-a tur•:•ni•:a 

~- -: -~.-
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APPENOI)( B 

Examined Samples: Whiterose N-22 

935 . 00 •:. utt i ngs 29 15.00 cuttings 
955.00 •·uttings 2'345. 00 cuttings 
995.00 ·.: ut tings 2'375 .. 00 cuttings 
1025 . 00 1::utt i ngs 3005.00 cuttings 
1055.00 •:utt i ngs 3035 .. 00 cuttings 
1085 . 00 cutt ings 30t=,5. 00 cuttings 
1115.00 CLttt i ngs 3095.00 •:utt i ngs 
1145 . 00 •:Litt i ngs 3125 .. 00 cuttings 
1175.00 •:uttings 3155"00 cuttings 
1205.00 ·:uttings 3185 . 00 cuttings 
1235. 00 ·:ut tings 3215 . (H) cuttings 
1265.00 ·: ut ting~; 3245.00 cuttings 
1295 . 00 :uttings 3275.00 •:ut tings 
1325 . 00 ··: ut tings 3305 . 00 cuttings 
1355 .. 00 :utti n9 s 3335. (H) cuttings 
1385 .. 00 . .:utti n £1~:; 3365 .. 00 cuttings 
1415 . 00 ·:utt i nqs 3378.50 CC1Ye 

1445 .. 00 .: uttings 3391.50 CC•l .. £~ 

1475.00 ·: uttings 3395.00 cuttings 
1505 . 00 :uttings 3425.00 cut_tings 
1535.00 ,:uttings 3 455.00 cuttings 
1565 .. 00 :uttings 3485 .. 00 cuttinqs 
1595 .. 00 :uttings 3515.00 cuttings 
1G25 . 00 :L1ttings 3545 . 00 cuttings 
1655 .. 00 : uttings 3565. 10 core 
1685.00 :uttings 3570.30 core 
1715.00 ·:: utt i nt;.1s 3575.(>0 CLttt i ngs 
1745 . 00 :uttings 35 ; ~ J. 62 1:1:ire 
1775 . 00 :uttings 3605.00 1:uttings 
1805.00 :L1ttings 3635 . 00 cuttings 
1835 .. 00 ,:utt i ngs 3E.E.5.1)0 cuttings 
1865 . 00 : uttings 3695.00 •:uttings 
18'35 . 0(1 ': L1ttings 3725.00 cuttings 
192 5 . CiO •:uttings 3755.00 cuttings 
1955 . 00 ':utt i ng"' 37851100 CLtttings 
19 85.00 •: uttings 3815.00 cuttings 
2015.00 ··:Litt i ngs 3845 . 00 cuttings 
2045 .. 00 •: utt i ngs 3875.00 cuttings 
2075. 00 ,- ut ti n£1s 3905 .. 00 cuttings 
2105 . 00 1.: ut tings 3'335 .. 00 cuttings 
2135.00 •: Litt i nt_'.jS 3'3G5 . 00 cuttings 
2165.00 •: uttings 3995.00 cuttings 
21 '35. (H) .::ut-tings 4025.00 •:uttings 
2225 .. 00 c.: uttings 4055 .. ()0 cuttings 
2255.00 •:Ltttings 4085.00 cLtttings 
2285.00 c·uttings 4115.00 cuttings 
231 5 . 00 ·: u tt in9s 4145 .00 cuttings 
2345 . 00 •:uttings <l 175 . 00 1:uttings 
2375.00 ·=uttings 4205 . 00 cuttin~is 
2405.00 •:uttings 4235.00 CLtttings 
2435.00 n tttings 4265.00 cLrttings 
2465 . (l(l c:uttings 42':15. 00 cuttings 
2495 .. (H) c L1ttings 4315. 00 cuttings 
2525 .. 00 ·.:uttings 4345.00 CLtttings 
2555 .. 00 •: utt i ngs 4375. (H) cuttings 
2585.00 .::uttings 4405.00 cLttt i n~is 
2515. •)0 .:: Ltttings 4435.00 cuti;ings 
2645 . (10 c:Ltttings 4465.00 CLttt i ngs 
2675.00 o:Ltttings 4495.00 cuttings 
2705.00 ·:L1ttings 4525.t)(I cut 1; i ngs 
2735 .. 00 ·:· ut ti ngs 4555.00 cuttings 
2765 . 00 ·: Ltttings 4585 .. 00 cuttings 
2825.00 ·-Ltttings 4515.00 <:Ltttings 
2855 .. 00 ·: u t tings 
2885. 00 · .:: ut ·~ings 




