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Bujak Davies Group 

440- 450m 

47U- 480m 

500- 660m 

680- 720m 

740- /80m 

800- 840m 

860- 870m 

890-1140m 

ll60-1230m 

1250-1440m 

1460-1595rn 

1615-1715m 

1735-l835m 

South Griffin J-13 • •• • 1 

BIOSTRATIGRAPHIC SUMMAR Y ··-----------

Carmosehaero~sis sp. A lone or ol der {l ate Miocene 

or older) 

P.-.,eteodir.ijJ.l..!.1.! sp. B Zone ( early Miocene) 

Ch i ropteridium mesp ilanum Zone (m'idd1 e to ·1ate 

Oligocene) 

Def)andrea ~eteropt!.11-ct~ Zone (early Oligocene) 

Di phyes coll ·i ger~~ Zone ( 1 ate Eocene) 

Areo 1 i gera senonens is Zone (early Eocene} 

Pa1aeoperid ini um. ~horufll Zone (early Paleocene) 

Odontochitina opercu!ata Zone (Campanian} 

01 i gosphaeridium _pu1cherrirnurl! Zone to 

Pervos phaeridium truncigerum Zone (Coniacian to 

Santoni an) 

'{ 
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Bujak Davies Group 

l855-1865m 

1885-l895m 

1915-2405m 

2425- 2555m 

2575-2730m 

2750-3030m 

30$5-3335m 

335o-3655m 

3675-4435m 

4455-4495m 

4515 .. 5455m 

5475-·5485m 

5~05-5905m 

South Griff i n J -13 • •• • 2 

Possfa1e _?_l:l_rcu!osphaeridfom _l_~~ifui:_<.:_tum Zone 

(possible Turonian) 

Possible !iokansiu"! polypes Zone {possible 

Cenoman i a.n) 

Probable Subtilispriaera .r..er1ucii~ Zone ( probab'le 

Aptian ) 

_Subtilisphaera .e.~n !ucida Zone (Aptian) 

Subt n i sphae~~ ~1 ucida. Zone: C,yc1 onephel i um 

attadaUc.um Subzone (early Apban) 

Ctenidodinium _e1e9antu1um Zone {Hauterivian} 

Probable Phoberocysta neocomica Zone equivalent 

(probable Berriasian to Valanginian) 

Ctenido<liniurn panneu~ Zone (Portlandian) 

Histridmgonyau1ax c1adopflora Zone (Kimeridgian) 

Ne zonal assignment (probable Oxfordian or oh.ier) 

No zonal assignment (ur.<1ifferent ·iated Middle to Late 

Jurassic ) 

/ 



Bujak Davies Group South Griffin J-13: 0243 . . .. . 3 

SELECTED PALYNOMORJ2J!S 

Listings show highest occurrences unless otherwise specified . 

(+J indicates marker species. 

440-450rn: Cannosphaeropsis sp.A Zone o r older Llat2 Miq..£g;ne o~ 
.o 1 d §7..,j_ 

440 ·- 450m AchomospJ.:rn.£.ra _r_arnul i fer_g_ 

flr\..9.£.nte.9 i nj um 2 imp le)\. 
).;; i ngg_l od in Lurn ma chae r ophQr um 
Ooe:rculodiniurn. ~ent:;:oca:r;.pum 
Sumatradintum hisoiQ_um (+) 

Tectatodini um pellitum 
Tsuoaeoollenite~ ionicul~~ 

1'...\.iber._c;:Jd.lodj n i um rossj_gng_li_ae 

470-48 0m : Pentad.inium laticinctum Zone .lm idd:j,_~ Mioc~_ne) 

470 -480m Hemi~ystodinium #LA 

Hvstr icho..§.Rhaer id i um oarvull} ( +) 

~,_11necy~ta hya l i na 

PalaeQcystodinium golzowens~ (+) 

Pe11_t;;ad ini_um lqJ: ic incturn oranulatum ( +) 

E.e t i.£Jdli3 t...QsphS£r a a ct) noc_Q}'.' ona ta 
Spinife_r_ites crassipelli. s 

i;?.fil_niferl.t.s.2_ pseudofurcatus 

§.Yl?tematophoi;:_g_ ancyrea 

i 
I 
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Bujak Davies Group South Griffin .J-13: D243 ..... 4 ' 

,500-66 0m: l>.ptc;!odi niurn sp .B Zone (e arl.:L..J1Loce ne) __ 

500-SlOm 

530-540m 

620-630rn 

650-660rn 

Distat9diniurn paradoxum (+) 

Fi 1 isQb_aerq_ f i1 if era 
£!g.JDa t os Ql:la er o oslJ2. 1.s.mn.J s c q_ ta. 
Thalassiphor~ delicata 

Pent'.;ad.Lnium lati_cinctum l?:::icinctum 

T..!JJ)~rc u l_odin.ium yancampcae. 

Hvstr ichosphaeroJ2§i'2. g_y:ym 

Mul tisginula ouanta 

.fi 8 0-· 7 2 Om ;_(::_i}j_LQ.Qt ~:r id i um mesQiJ.anum ZQJ}_g__( mi d.QJe __ to late 
Oligoci;;ne) 

680--690m 

710-720m 

Chiropteridiurn mespilalJ.lill!. I+) 
Para lec9file l la ind_g__llt_ata 
J' i 1 i a. e po 11 en it~ s ye s_~j pi t es 

~Q_r d Qi2..P h .?~:.X .. i d i um ~.fill t b a r e lJ.JJJJl 

Membranophoridium as pinatum (+) 

Selenopemphix nephroides 

7 4 0-- 7 8Qm:. pe flandrea heter ophlycta Zone _L?a:t:.ly__Ol igo_Q~.llitl. 

740-750m Cyclonephelium sp. A, Will. & Brid. 1975 (+} 



Bujak Dav ies Group South Griffin J-13: D243 ..... 5 / 

Defl _ _gnd.reg_ heterophlyr~.t_~ ( +) 

j)e fl and re a_ Qh os ph or_i t_i ca 
Gochtodinium s implex (+) (P.bundant) 
Wetzeliella ova).is ( + ) (Common) 

We t zel iella §YmfQetr)ca_ ( +) 

800-840m: Diphyes colligerum Zone ll~te Eocene) 

800-810m 

830 - 840rn 

~-~~ t q_d in i ~!I! b_Q_mOIT!..QL_Qh um ( +) 

(Possibly reworked) 
Arsosph_.Q_eri~j.um multicornutum (small) (+} 

Hystrichoko lpoma_ riaa_11gia~ 
Sys tema tophora_ placac:a nth~. ( +) 

Gl_aohrocysta_ micrQfenstrata 
G.l.£.P_hyrocyst5l_ in_t_ricata ( small form) (t) 

Homotryblj_um florioes 

860--8 7 Om: Adnatosph9er id i urn ret iculense_. Z_Q_n e .. ..lrrtidd le Eo9ene) 

860-870m Are o 1 i g erg_ ;; e n..Q.l}JLD s i s ( + ) 
Ar~_Q?...Q]:la er_idium arcuatld.!Jl (large form) 

r;g_rdos_ph~ridium gracile 

Eos_ladooyxj_;;_ .QS!nic_.QJ...9..turo. 

Glaphyrocysta in.tr ic;.g_ta_ (large form) 

89 0-114 Om: Ar eol i_fil:_ra_§enonens is Zone .J..tAr l Y __Eocen_Qj_ 

8 9 0-· 9 0 Om Ad12atospba~]'."idium rnul t l spinosum 

AQ_:riatosphaeridi.um vi.ttatum 

\ 
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Bujak D~vies Group South Griffin J-13: 0243 ..... 6· 

1010-1020rn 

107 0 ·- l080m 

1100-lllOm 

113 O --114 Orn 

t;gctodj njJ,~m hQmor(lorghum ( +) (Common) 

;\reol.iaer_q_ §~noner!.§_i..2 ( +) (Common l 
Ar.eQli.ge:.:a !,,rndulata 
Peflandrea oebtsfeldensis (+) 

~U.£..Q.hyr_Q£ysta exuberan!i ( +} 

H.ystr i chokol_.QQfna sa lac~i urn 

Lent in i a. s errata 

\:ord ospha e:i;-.id i um f i Qf..Q2.QlILQS UlTJ. 

<;;:ordosphaeridium inodes inodes. 

Di ohy_~ 90.J.. .. Uger_LJ.rn 
Q.Q e rJ;;.Q.l o d i nJJJJ.n .ti a !.'.'.i.1.. ( + } 

j\chomosphat;:ra alcicornu 
Tur b i Q.?J2.h a er a f i 1 o s a ( + ) 

b,:ceq1._i_g_g,ra seqonensig;_ (+ ) (Ab 11ndant} 

No:rmapo1J es_ #LA 

lL§.0::.11.lQ.m: Ceratiopsis speciosa Zont=; (late Paleoceorl 

1160-ll 70m 

1190-1200m Rug_ldl2.L~~J?.)cul i tes rugosus_ ( +) 
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\ 

1250-1260m 

1280-1290m 

1310-1320m 

1340-1350m 

1370-·1380m 

1430-1440m 

~or.Q..os_Qb__ae rj di LUI! i nodes J_g_r19lJ2es 

Palaeooeridinium pyrophorum (+) 

Soinidinium gensispinfatum 

Cer at i ops is J2l.flnucea. 

paJ,.aeocysto.;:;injJ.Lrn. Q..µs_triiJJ_..lJ11l.m (+) 

RQ.us~_ispori_tes. r etic uls; tus (Possible reworked) 

O l lgQs oh a er id i um c QlDQ lex ( + ) 

Pex_yo,.?.JWae r id i um pseudhystr ichod i. n i um ( +) 

Hystr ic.;hosphaer id i !Jill t.@Lferurn 

1460-1595m: Dinogymniurn euclaensis Zon8 (Maast:c icht_ian) 

1460-1470m 

1525-1535rn 

1555-1565rn 

fdclonenheli.um Q..i..9-.tJ....Dc.tum .Qrevi_efilrrnm (+) 

Del_1§ndr~~ dent i.culasa 

Isabelidinium #LA (+) 
lsabe_U.9inium cretaceum (+) 

' ..P.. ...... 
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Buja;; Davies Group South G:ri.£Un J ·- 13: D243 . .... 8 1 

161. 5-15 2 Sm 

1645-1&55m 

16 7 5 - 16 8 Sm 

G..rJ,_br Q.J2e :t LQ.J nLu. .. m we_t..z..~) ii_ < + i 
E >; o c [19 s p ha e r j_ d L1,;.m 12.J...fjJJ..!;JJl ( + ) 
.L~abe 1t<Ji..n.i1;im £:oo]{_~on i a .~ ( + l 
p_g l ae_o cys tod in i um gabbonense 

Cyc l onephe 1 i um di s_t i net urn 

X e_n a s cu s ~ e r a t i o ide s ( + i 

Q..Q...Q n t oc_h i~j_n_g_ Q.Q.e r.c ul a t _g_ ( +) 

1'?_11_YQ2..Qha_~LLQ i LHQ Y.i,Y i_i;_c;; a l 'L_rn um 

t1 e mln a n . .9 p ho r id i u rQ s p . w i ls on 1 9 7 1. 

Comm_i:;..rJ.j;_ : EarJ.y Carr.panian at 1705rn based on P.in fusor i oide s. 

l.7 05-1715rn 

). 7 3 5-18 3 Sm: 01 i....9.Q..? .. .!2.ba e:i_:- id i_Yl!.L...QU 1 che rr i mum Zone to Pervos phaer ·· 

l_pi),l_m trunci gerum _Zone ( Co11..iacian to Santonian) 

1 735-17 45m 

176 5-17 75m ~hgJ;.£..n.g_i ell~ tr i p§_Ll. i ta 

!2..t .. <;L o d i n i Jdrn. c or n u t..llln 

Comment: Coniacian at J.795m based on O.pulcherrimum, 
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J 795-1805rn 

J.8 25 --18 35m 

Cr i_brope_r;_idinJJll.D. Q.rthCJc_e.ra:::;_ 

Q_Q_:t:-9.~~J a 1 1 t o t_ es ( + ) 
Q_lj_ggsohaeri.Q.i um gulcheu irnJJ!Il ( +) 

SiJ.icispha~ra L~ 

I..r i c [; o d i n 1 u rn ~.912.! a D..filill\ 

J sa b_~J.J di nj. u r.1 !Ilii.9.11.11.fil (Co mm or• ) 
9dontoch.J_tl_na costata 

1_?55-1865m :. Possible Surc;:_!Ll_QP.Dhaeridiurn loD.gifur_<;:;_atum Zone 

i.Q.Pss i ble Turon 5.an)_ 

1855·-J865rn ~§Ii.Di ngj_g_ cQl Ii ver L 
Endosq: iD.J..um campanu 1 urn 

;?_£Ui0 n i.f!J2,Q..i}a er a pro t :i;:_g_;;a 

:3urculosphaer_idium lorLg_Jfu:rcaturn 

1885-1395rn: Possible Kiok~nsium polyoes Zone (possible Cenoma

nian l 

1885-1895m ~erebropo_l.1£!nites #EC ( +) 

Vi tr e i s_p or i t es t@lJ. id us 

1915···240511: Cht£:hauoadinium vestitum Zone (A1M<?.DJ.. 

1915- 1925m Ab i es pollen i tes mi cr_or et i.~JJlatJ_.is 

8,crltofil!._Qrite~ ~xcayatus_ (+) 

Afropollis jardinus (+) 

Aratrisporites ocellatus (+) 

Astrocysta #EA (+) 

Chlchaouapiniurn #EA (+) 

Cicatricosis~or.ites australiensis (+) 

f 
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1945-1955m 

c i ca tr i cos i s ri-1 r i t es co c OJ)StD..l en 0 s 
Cicatricos is porites de li_<;;_atu_~ (+) 

i:;leist.osphaeridium huJll)ontionii 

Cyclonephe.lium. elsi:;.]lac~ll. (+/ 

~.el idosp\Jaer_id i£. 2J;>i n:>SA. 

Kiokansiurn QQ)JD~§.. 

bol..tJ?~ a~ i d i u_m s ~.Qb_Q_r1 i .Qb or um 
M.onQsulc i tes §_<;:abratus 

Oliaosphaerid .i.urn tot um totum ( t) 

Pa_rvisaccites b_QJ_j;~_JJ.ensis (+ ) 

~licat~lla erdtmannii 
~.fillQD.iasphaera ml.c.cor_eU.cu.J._<?ta ( +) 

Tricolpopollenites microffiunu~ (+) 

~J1ichaouf.idin i~m y_estit ld..m (+) 

(:;'.Qr ll i c q l a t Ls po r i .t~?- 2..11..Li t \J_~ £i._,_ 

C (_i b l'._Q~ r i d i JJj. U l1l ~ D i S QJiill_!ll 

Cuo0liferwollen~tes mln utus_ :+) 

CycloneplJ__~liurn f,i ttadalicum r,.::f..,._ 

Cy cl oneph.e 1 i. um. vannoJ2)}Q;i;:__um 

Epe llQ.osDhaer L<;;l_ia §J2_Lo_ossi ( Cornrr.on) 

gucomrr1i id_i t e02_ mi no:i;:_ ( +) 

Liliacidite=2_ gj,yidtJ..!d§. (+) 

L.J,lX§.d inl_um P-:i;:_opatulum 

Olj_aosp[\aer id i u_rrr .t_otum. rriinor ( + ) 

Pa.£~Js~ccite~ horte_rr~nsi's (Common) 

Phtll..oclgd it~- r,ugul.atus 
Plj,_£atella bifurcata 

Plicat~lla macrorhyza 
Rugub i ves icul j_ te§.. mi_ojmus (Common) 

Comment: Probable mi.ddle Albian at 1975rn as indicated by Pene

tetrapites rnoll is. 

1975-19 85rn iiretisoo::cite~_ potoni ae (Common) 
Cicatricosisporites ~nnulatus 
Clava ti go l le n i tes i;_otun@§. 

1.§.~hyospor i'\:es 9Jll.Q)1olkus 
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200S-20i.5rn 

20 35-204 5m 

20£5 -2075m 

2095-2105rn 

2150 -- 216 0rn 

OodJk:;ld .;it t i__q__ tu be_u:_JJJ_9 ta 

f'e_o_gts_tr ~gjtes_ rnollis (+) 

Phy 11 o c_l53 d i___t.s;_2 r.nl~ r or e t i cu 1 a t us 

!2_licat~la g_r_oblematica 

Retit ricolpi t es vulaa r is 

Senonia2_pJ:ia era rnic ror eti<;:u:J.aj;:__si (Co mmon) 

~~_Q_r i p it_s_~ canadensis (Dornin0nt ) 

~_icatr ico $.i.spor ites #EAM 
Ci co.tr ico_s ispo r i tes y_s:nus_tgs 

Podocaroidi tes ~pistr iatu~ 

Podo cfil...Q_idites ootomacensis 
Trilobosoori1;:___P'"-'.:?._ h_urni1i s (+) 

Ao__t_N J2QJ_ __ ymoro_ha ( +) 

~P-hedri.Qites oroce r as 
Ki oka ns _i um po lypes (Abundan t) 

Plicatella potornacensis 
'l'.:~_n .. 'Losphae:ridium isocalamum_ 

~ i ca t r i c o s i s po r i t e s ~-r a s :'!J_ts;_r..rri i n a t u s 

For a'" i o i ~J2QJ'.' i.§.. wont hag o i ens is 
pj_ic2~~Lla matesovae 

B0l~eL;2J2Q rite_§_ holodictyus 
Ischvosoorites disjunctus 
PSLrvl.?_a ccite~. a~.JU._us (?Re worked) 
P ~ _i c2_te !_la baconens -L~ 
!2_lj._c:ats._li9. ·jansonius ( +) 

E.Vca t_e 1_19_ tr i corn i_ta ta 

~9_];;_9_ll ina tor.9sa (+) 

QvoicLi.ni.!J.J .. H verrucosum ( +) 

poqoc.liJ:.J_i.dite s gx_9n11losus 

-./ 
I 



Bujak Davies Gr oup 
.( 

South Griffin J·-13: D243 ••..• 12 ( 

21 80-2190m 

2210-2220m 

G..Q n ca v i s_Oi.J rn i ULQXJ...tr;: s Y..IJY: i v e ££\d c a __ t!L'l 

E:1.esi po llenite2 tumulus 
~tereispo,Ijj;,e'i, \;Javu:=.c. 

~_ca tr icosisgor i tes llEA 

Co_mrrl.ent: Probable Apti.an 

ty Parvisaccites amplus . 

- early Albian 2240m as indicated •• J.-
ct '-

2240-2250m 6~auitriradites 2J2inulo~Jd.~ 

227C-2230 r:: 

.Lmp_a r-9 e c i :?.J) or _g_ :t~ x en 2.l..2_ 

QJ j_g_Q_2.Ql1aer id_ium aster ioerum ( +) 

Ql igQ_~_D-9.~J;j,_Q_i q,rn verrucosum ( +) 

Qyoidiniurn scabrosu m 
Pa_rv i saccit~.§. i:lJ]Qlus (+) 

P l_ica tel, la ose udo_macro]'. hyzq_ 

Cicatricosisoorites #EAI 
!::i_uderonoia asymmetrica (+) 

Tr ire t i 1 o bat a_ tr i o.r_<;_t i. cul o s a 

Comment: Possible Aptian at 2305 as ind icated by ?Subtili
sphaera perlucida. 

2305-2315m 

2335-2345m 

2365-2375m 

Striamonoletes auritus 

3-lll.'2.t) li§J2h a e_I,_£. o er l_u c i d a ( + ) 

(Questionably present) 
Tiorisporites ;;;_cur r_gndus 

~~rebrooollenites m~sozoJ~~-2. 

Kuyl isporites waterbolkii 

P Ji ca t.s:J._l_q_ llE S 

Cicatricosisporites g_rabowensis (?Reworked) 
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23 95·2405m 

QJ.J_gosphaei;_uliurn pertgratum cqJu.m (Present) 

Sponqgdinium #EA 

Tr i r: e t i i o b a t.A mar y l a n d e n s J s 

tj_g_g_Qs i ~.J it es_ §Qin o s us 
Wallodinium lun~ 

2 4 2 5--2 555m: Probable Subt i l i s12haera _ __ggr l uc ida Zone ___ ( Apt ianJ_ 

Comment: This age is based on the top of S . pirnaensis morpho
Lype with a kalyptra. 

2425-2435m 

2455-2465m 

2485-2495rn 

2520-2530m 

2545-2555m 

~icatricosisporites #EAL c£ . 
Luxadin.ium pr}rrc!I.l_um (Common) 
St i Dh r os iJha er id i um ant h o-12.hor um 

Subtil ·sohaera l2ill.J3ensjs_ (ka1yt ra) (+) 

<;::_j_catris;_psisporite s mohrioige:s 
10!.LQdiac;j ditef?.. asoeratus 
Oligosphaer idium reniforme 

As trocysta #EA (Co mmon) 
T_rire__tilobata. tribotr_yp_ 

Impardecispora solendida 
Parvisacc.ites arnplUJ2.. (Common} 

i 
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25 75- 25 85rn 

2600-2610rn 

2~. :~0-2640 rn 

2690 -2700m 

A can!.h_Q t rLLet~ varispinosus 

Ca.1.1 i a La SJ2QX it~ mono a las por us cf,_ 

~!19. .. 9 c e r 9_t i_y_r.n de t tl.D3 n n i a~ 
K ls;.,i t hi;:_i ii.?...Qh_q~.Ll!~lj_!J.m f:!O i nodes 
,Stiol1.L9SPh..?_er ic;1Jum #EA 

Subt_t_l_i~ohaera g_~_rJ_ucid~ ( +) 

Ts1~ioph9J_~ #EA (Que stionably presen t) 

Ql.P l o f..i..J..2.9... a ear l_~is i s 

P oQ.ocaI.J2i_q its...~ f::..i?_riad ens i =!. 

T q_~...i.9J2J1 0 r a #EA 

2750-3030m: Subtil_Lw_h.?-er9 perlucida Zone: CY£lonepheljjJ_JD. 

attadalicum_ Subzone (early _hQtian) 

2750-2760m 

2780-2790rn 

Con1meT}_t_: Possible Barremian at 2840 m as indicated by Subtili

sphaera terrula. 

284 0- 2850 m ~j-~atri.cosispori.t_~s_ exi1ioj.des .$_in_g_b_ _'71 

[:)ubt i_l_Lsphaera terrula 
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2900-·2910m 

2930-2940m 

2960-2970m 

2990--3000m 

3020-·3030m 

Callialasporij;_es monoalasporus 

Conti g0_l?-2fil i te s gle bu lent l.lS 

(Questionably present ) 

Calliala~.Q_Qrites turbatus 
c_erebropolleni tes macro\".._erruco:.)_115 (?Reworked) 

~allia1a_;;_;oorites triloba_t_us 

Cann i nq i a_ ret i.£!d..lata_ 

.lQ_~5-3335m: Aptea anaphrissa Zone (Barre,.miari) 

3055-3065m 

3085-3095rn 

3115-312 Sm 

!iQ.t.ea anaphrissa (+) 

~2~ed~i.Q1te~ virginiaensis 
Sestr9_§_Qorites Qseudoalveolatus 

Cicatricosisporites minutaestriatus 

Coronat ispora vald~ns_is 
Mu.derongia sim!,?lex ( + l 
Earvisacc;ites #EA 

)?ilo~LL~J'.' ites veru_2 

Cicql:r is,_g_s ispor i tes #EAL ( + l 
Ding_Qf'U.nium cerviculurn 
!2..9-1.Y§tephanoDhorus sarjeanti i 

Pseudoceratium pelliferum (+) 
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3175-3185 rn 

320 5-321 5m 

3 26 5--3 2 7 Sm 

3295-3305m 

3 325-33 35m 

J,e au it r i rad it es con o s i11JJ l is 

~.9.J 1 i;;i l aspo r i te~ mono~lasporu'2_ ( Common) 

Ot.i OQ.:? phae rid i um rnacr ot u bu 1 um 

l;_e g u i_iIJ r_ a d i t es ye :r. r u_c o s us_ 

Ruaubivesicul ites #EA 

G__Lca_t: r i_c os i SJJ....QI i te s t er s us_ 

QJ_i_gosoha_?ridium por o;?..s.m 

Pilosisoorites crassan_gularL~ 
Trilobosporites tenuioarieta_l_ls 
\jvaesoor i tes glornerat_u s 

3355-3655m: Cten id odin .i um elegantulum Z_one (Hau te:r ivian)_ 

3355-3365m 

3380- 3390m 

34 40-3450m 

3465-3475m 

~tef! i dodi_n ium el~ ntul_µm. (+) 

C):'.cJ..QQ.?iella sp . A 

Cymososphaerid.iUJlJ. sp. I 

~assicu lospha_e r idia ma™ 
-occj.suc_ysta #EX 

Q_cc_i s_ucy.?_t .. ;:i. di$ ti nc ta 

Q_912silisinium warrenii 
Polvst~J2.hanQQhOr..1l.£. ?Chindewolfii 
StJ; lakl_la #EF 
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\ 

34S5-3505rn 

3525--3535rn 

3585-3595m 

3615 -3625rn 

3645-3655m 

Cc~ncavis=.imisoor i_tes rnul ti tuberc_ul_g_tv...;;~ 

(Q uestionably present) 
Pilosisporites ericu~ 

Cicat~icosisQQLite~ #EAE 

~-LLQ.rooer i.9 in i Ull)_ ;:;e_pi men tum 
E.2 euc;)_ocs; rat i um go ch ti i 

B. o t \~_eJ r us r~_.Q.l'.J..t. es obs cur i l a es u rat us 

S tJ_Q_h r o~;oha er i. di um d i _~iYJ?Db.QI. urn 

;;_ystematophora f:OmQ.U~ata 

~j.-~_g_t.J:::jcoC?isJ2Q_:[i t_f"-~ ~:·;j_Jioides Q_grh _'_]_l. 

Subt_ilisphaera ter_rul_;:,i_ (Common) 

Syst~mC}.topb-2.I...9.. schindewoJ f ii 

i?..Yl'i t e mat ooh or a .fas c i cu 1 i a er a 

3675-4435m: Probable PhoberQ.IT~.t.a neocomica Zoni;; eguivalent _ _iE.

err iasian to ValanglJD .. ?.ILl. 

CommP,_nt: No typical marker species are present in this 

interval . 

3675-3685m 

3705-3 715m 

Cont ignispor i te~_ dor;;ostr :iatus 
Co r o 1 1 i n a y_i g n o 1 1 e n s i s ( + ) 
QJj-9QSRhae:i; id i um he l i 1 OT)<;d a i noense ( +) 

Oc c;; is u c ys t a_ s p . .'A., W i 11 i a rns 19 7 5 
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3735-3745m 

3765-3775m 

3795-3805m 

3825-3835m 

6li~_porites_ :thQIJl-9Sij_ (+) 

Araucsniac;:it~_;2_ punctatus (t) 

CereJ;g;_Qp_Qlleni t~ macroverrucosus 

C iJ;:_c3 tr i.£Q..?_i s por i tes !2Q_r bec:l< ens is 

(Questionably present) 

Achomosphaera neptuni i ( +) 

(Questionably present) 
Cicatricosisoo]'.ites undatus 

(Questionably present) 
Couperisporite2 ~omplexus 

gon_y_~l,l_l_q_c;:~ fast; i g i a ta_ 
!<lei t h_J:'. i asphaer id i urn corr uoa turn 
tl.IJ.Q_g.];_9_ngj_g_ simolex microperforata 

Muderongia staurota (Q~estionably present) 

Fodocaroidites herbtsii 

Colf.lm~fil : Probable Berriasian at 3885m as indicated by Trilobo

sporites obsitus. 

3885-3895m 

3915 - 3925m 

3945--3955m 

Trll._9bosoorites 9bsitus (+) 

De q soi. so or i. t es_ ~: r i r a qJ~"'> t U2. ~J _ _,_ 
!$l_ei.:thriasphaeridium fasciaturn 

E_il_y_9_s po r ij: e s # EA 

Stip_[1)'."osphaeridjum arbustum (+) 

Striatella imperfect..£ 
.SubtilisphaE;ra #EA 

c J.ca tr i cos ~2.QQ.r it:~_;?_ pur beck ens is 

(Questionab ly present) 

' 
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3975-3985rn 

4005-4015m 

4035-4045m 

4065-4075rn 

4095-4105m 

4125-4135m 

Lanternq. sportula (Quest.ionably pre~:;ent) 

E.i tyospor i tes #EA (Commo n ) 

Achomosphaer~ peptunii (Q uestionably present) 

Matonispor i tes phlebQ_Qteroide~ 

!,:ostatoper foroS.P..Q.I) tes_ #EM 

OligQ9ob._9_erj_.9_jJJII! diluculum (+) 

0 U gos phae rid i h)m J2.Q£.1l1 ur11 

Ar.sLuc,;n i ac i_tes_ Q.lJnctq_tus (Common) 

\;;riJ;;iro_[Ltlidi.niurn olobatum 

(Ques tionably present) 

~TDQh.orula #EA (Questionably present) 
!:fudero.D..9.1£ sp. A ( +) (Present) 

Deltojdospora hallii (Abundant) 

J?it;1 osporit!2_ #ER 

Col)lmt;J)t: Predominately black coaly material below 4140m. 

41.85-4195m 

4245-4255m 

4275-4285m .SY~:3 t_emc;i_J::_Q.Qhora .f.ascl CQ.~r a 
(Questionably present} 
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035-4345m 

43 65-·4375m 

4395-4405rn 

c i ca tr i cos i fj_.QOr it~~- Q.Jli.l;)eck ens is. 

Muderongia i:;alifor11J..ca (Questi.onably present) 

~stematoohora f.;.isciculiaera (+) 

Cafil..uJ.odUiium #EA (?Reworked) 

liY2-tLi ch od_iJJ.j_lJrn la n c:_ea tum 
(Que s tionably present) 

1455:::.4495111: Ctenidodinium nanneum ZonLJPo~tland i. an) 

4455-4465m 

4485 -4495m 

Gr. i b.-I.Q~I id.in i urn gj_obatum ( +) 

Cr ibroper id ini um aranuli~.£1.lm 

£: .. tenidodinj_Qlll culrnulum (+) ( Cornmor.l 

HystrichoQlni~m lanceatum 
Lanter na bu l Clfil...Lca 
t!J_il_j, o µd od in i um i u ba i;:.l.§_ ( + ) 
J?hoberocyst.£L #ED 

Systematophora fasciculiqera (Common) 

C.l e is t os pha eri. d i .~lJ.D. eh r en be r oJj_ 
Cometodinium #EB 

4515-545 5m;___Hystrichogony:~ulax c.li!_(loohora Zone (Kimmeridgian) 

4515-4525m )iystr ichogonyaulax_ cladophora ( +) 

4 545-4555m 
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4 5 7 5 - lj 5 8 5 .I\ 

4605-4615m 

4635-4645m 

'.i665·-4675m 

4695-4705m 

4725-4735m 

4755-4765m 

4815-4825m 

8pte_g_9iniul.11 oucifprm~ (+) 

T@sJ~Q..S i t x ... iJ e t e §.. !JlQJJ t u Q£...!d..§.. 

Cteni_dodi n.i um s~hi zoblatum 

(Questio nably presen~I 

Amo h 9..L...1ll2.. rn .. ~J a eJJJ....Q ti ca 
Ca 11 ia laspor i tes j...DJr.;.i_Qunct~Jus 

D~ngodinium jurassi_cum 

Tri 1 obos por i te~ ca_nadens is 

Arnphorula. #EA 

Callialasporites tri.lobatus cf._ 
Ctenidodinium panneu_rn 
Senoniasohaera_ 1ur§....?...§...i£.£ ( +) 

horollina ~hateaunov...Ll._ (+) 

~tenidodinium schizoblatum 
Vi u. a e r o_n_g..ia # EH 

OcJ;:JJ? ... ~S tCi ba li os (Questionably present) 

Cedrjpi t_g§_ #EA 

Pity9sporites dividuus (+) 

Vari r u aos i s...12or i. tes g_ran it ube r c u 1 a tus 

Adnatosphaer id i urn caul ;J.er''i_ ( +) 

Es char i sphae r id ia J2_oc::ick..Li. 
Podo c arpidites #ED 

I 
( 
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4845-4855m 

4905--4915m 

4935-4945m 

4 96 5- 4 9 7 5m 

~er~ .. br.op_Ql leni t~ii l!Eepi lar.gos 
Leotod i.Jl.iJ,lrn acer_:?s ( +) 

PargQ,¢] iJ.J.iq_ sp. C ( +) 

}'._JJ be r o s i tr i 1 et es. ma j_ or 

Acanthau+a_;:;_ spp. 

Can t_:J ~ od .in i urn II EA ( +) 

l~a n L<;L!Jii g_g 1 gar i ca (Common) 
P.s: r 1.?.-2~.i.!Jlill.b.£ e r_!_g i um II EA 

.fireedoy._ie __ U_sL #EB 

Mel_o4rogQllEJUlax gicryota 

h_g_rnrn_i;_r1t: Probable early Kirnmeridgian 

Ctenidodinium chondrum. 

- ,_ 
d \.. 5025m as indicated ~y 

5025--5 035m 

5055-5065m 

5115 -5125m 

5145--5155m 

520 5·-·5215rn 

5295-5305m 

Tmb_g_tpdinium ):;ondratievii (+) 

L,anterna bul_qarica (Abundant) 

yCG_.L~ucyst2. £!..9_1.,Jleata (Questionably present) 

Occisucysta aculeata 

~xesipollenites scabratus 

t 
I 
I 
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\ 

2 t, 7_5_:· 5 ~~~'.!l_:_Ji.Q_],_Q.1.Jf!J ass i onmen''""___J__2]: oba b1e . Ot< f_Qrd i. a_D__Qr_Q_lder )_ 1 

~~=.c7rqlvni._si_ ac:_::,;Jl2:ri5_ 

t~!~.1.Qll r o g o n ya _1L1-f!._;'.f, 13 t r QJJ.g_yJ_g_,';'~ 

(Questionably present) 

_5 5 O _'2__-:- 5 9 0 5 m : _J:lg __ Z_Q..QsLl a ~2J-9Il.ffl.S: n t_J u n d Lf f ~ r e n.t i a t e d _ _tl i d QJ.£!_J;..Q 
L,at~ Jurassic)_ 

_;;:_c;:'."-:'•ent : V::.-::1 lo,.; palynornor;;h recovery due to high tht:rmal 

maturation te~ow 5505m . 

5~;JS-551Sm 

5'74~-5755rn 

-;;:_s1\8.Q..D.t: The lowes t cuttings sample at 5895m has a Ox fordi an -· 

K~mmeridgian microflora. 

S 8 9 5 - 5 9 0 5 m Ce (~_b r op o _11 e ; _.j_ t es mac r over r Id.<::" o s u ~ 

Coi;:_g __ Uill9.. y i ano l lens .L2. 
~Qr o_nSLt.l2J2.9_L?_ v a) de D.JUX:;_ 

Ctenidodinium ~hondrum 
RscQ_a:r ~ha er i d'.. a r_ud is 
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APPENDIX A 

Al_phabetical '-.:_~s!:_i_~__j£ec_ies Sh~wn on Occurrence Chart: 

Marine Dinoflage l late~ 

T ax~ i·:••:d t l·~,, inde~ 

[ ' ' ~ •3' ''· n ·-' n t e :· s c, re t 1 e .-:_ •:•? ~.:mn s 1 n 1,..1h l •: n the ta>. on 

i nt_;ry '· 

E.1 

18·1 

::::18 

T c;;. ' ._.n n.;rr.es 

,· ... .: .c~nth .. .:.. 1J. r, · •. s;::>. l ndc'.: . 
t...•: h ·:·.-r1.:·~.p h e<er a ~' 1 c '.i .: . • yr r· . .... 1 

A 1:: 1·1'..:•1r .. : ·so l 2.Fra neptun1 i 

(.i. ,: h.:·rr·i:";: ~_, h c e~· a r !?.mL11 i ff: r a 

A.:~~·=•rr, -:,s,.:rnaeY a sp . inde!;. 
/1di1 CO't<:.·s:.;h a er l d1urii i:a. ul l er ;1 

0 \dna. ~= •.:.sp h.?.er 1 di um mu 1 t l sp i ns:isurn 
Adn;~to~;pn.:<er id 1 um vi ttaturr, 
f.\:r·c}·,.: •( ·.J l a UEA 

t. r:-, :) n ·=· r u 1 d ·1H? t ,_~el i l p t l 1:: 2. 

38 h;H::- 1
..: t. ·=·~~ l n 1 Ltftt f1 ·:•m·:•m•:•Y pf; u ci 

158 f~ :-::i. ~:..;. .. :n3phy l SS.-3 

i27 Aptea p·~lymorp }1a 

: i 5 Apte(·d i niL1 m nL1•:1f (·Y~2 
.=.a Apte 1:•d1n1um sp. 1ndet. 
~s Are·~ i 1ger a se~c. r1ens 1 s 

Are ·~l19er~ undulata 

::33 

J. _ ..... 

i t. 12 
i:Sf'. 

:.:::.·+ 

Are ·:· sc:i h ~.,er l d1 um ar·:uat1_1 rn t 1 a.rc;e (,._,.-,:", i 

ArrE•:•s;.;1 r< .-;1,:;. r 1 1l 1t1m mu!ti•:•.:•rPul;um 1:.;m.;>.i ~ 1 

l.i,, s t r •:": y s.:. t •:t ~i;: r.., 
[.;:· f?~:."C •:· ··. tel i a HEB 
Br1ganted1n1um s1mple~ 
::addas.pl i aerC\ )·1 al ::·sa 
c~~n1,91a coll1ver1 
1:~nn 1 0g1a rett•:L•lata 
CA~tul·~c~1 111L1m UEA 
i:2nlu i (·d1 r11um sp e·~ l ·~su m 

( .... ~ss i •: ;_1J-=·~pha2r-1d1 ~' mo9na 
(er~ll(•PSI~ dl~bl~jj l 

E.8 Cerat1 o ns1s p~nn1J~ea 
S~ i:erati~·PSIS spe1:10sa gl~bra 
7·l 

: 07 
l ·+S 
l 17 
27 

1 <l (i 

118 
? 12 
l (l8 

Ce1·at 1~·PSiS s0ec1•:•sa sne~10sa 
Cti~tan g i~lld trir1~rt1t~ 
(. f11~/1 a.:·u adi n ium ~EA 

( h 1 ·: •·•c:i •:·uad i 111 um sp. i nde t. 
(t-11 •: ha.:iuarJ i n1u m v es t l tum 
(hirr:•ptc-?ridium me ~;p 1l anum 

Ch} ,; m yd•:•pho 1· (~ l l (:\ nyeJ 
( l r?l st ·.:•spf1."C?r ifj) u m a •.: i•:ul are 
C~r ::t •:• spi1Je 1·1 d1 um eht-enb E?Y Ql.l 

Cle l -;t ·:«Iiph._:teY l d l um hugu•:•n t i i:·ri l i 

Cle1st0spf1~~tr1 1j1 um sp . indat. 

C·:·rcJ •:·~ph.~ er l d1 uin •:anth~ r el l um 
(._: • .- d•:1sp1·1rJf:?r id l \.Jm f 1 br· •:1sp i n •:•sum 
C•:.1-d·:·:::.ph.;o~rJrj1urn gra•:llP 
1>:·r·d<15p :-1o::1<?(1dium inc•df.?s in1:·des 
(Grd(·Spi1~er:d1um i nodes 10ng1pes 

C •:1 rd•.:•spf12.0Y id1 um t l a ra 

C ·:·l~ •:•ni f er .,_1 1: .. :ean 1 •.:a 

I nde x 
·_:c-. t~r 

; ;r; 

·35 

(fibr~·per 1.J ;~:1~·n ~d~~rdSll 

1: r1br 0peY1d 1r1 iLl 'fi 0ilis·:·mum 
1.:_r i Lir •:•per .;, d i n1 ur.1 9 ~ L· <:;ep pe1 
( .ribr0per1d1 n :u m gi ·:1b2lu~ 

1~ t' ; b r •: •pt~ r l rJ 1 r. l um !:], r .-_~nu i l ·~~ e 1· um 
Cr 1 l""Jr i:•p r.;-t· l r.!1:--.11 _1m 1nu<jo£:?r •:•ngen' . .; !2 

(..-- 1 l.::r-•'.:'pe1' idin~ t.!r:·. -:r •.:. 1-.. : 11:!'.:-?Yas 

1:,- 1br" ·>i.:.t::>i'" lCji r.~um s ep 1ment um 
Cr1[)r0pe rid1r11u·~ ~;~ . i ndet . 
( .... i b:· ·-·~C:'Y :i. di n:i. :._d:-1 1..-1e t. :.:e l l i 

~·37 Ctc;-, Jd•:od1n 1 •.lf'• ·:• · .. :·ndrum 
.?1>8 Cten1ci·: ·din1 urr1 •:._ilr.,ulu m 
1S5 Cten1d0(jin1um u leg~ntLilum 

.?..:_,·, 1:tE:'n1d ·:·d1n1 u.•, p~. ~.neum 

).iE. i~tenld •::•d in : ,.;m ~-:h;.:•:· ~Jl<~tu•:i 

i:.:::;4 (y·: i·:•nephe l i;,_;m =·-::tc.d.::..l 1 ·: um 
: ~(J ( y•: 1 •: • nt'..~phe l; •.Ji:"; .:;. l.;,,; a.J-:-:-. i l ·: ;_1 r11 •: f. 

f3S 

75 
111 

].C;J 

!GE. 
1 E:. 8 
:::o::: 
11.:: 

7S 
33 

34 
.::3 1 
l f,(J 

5•j 

i::s 
1·:is 

1fl 
·3E, 

147 
103 
217 
241 

Cyclon ~pf1el 1um d1st1n~tum 

Cy•:l•:•n epht?llll:D d1~:ttn•:t u m br!~V 1:..:..pinum 

C y •: l •:•nt-· phei ium e1Sf2f"ic:.t·:~ l l 

Cycl 1: 1 ne~•1eliL1m sp . A, W 1~·2r 1375 
Cy•: l •:1nE:phe l i urr. v& r 1n•:.ph·:"r"" L;m 

Cy1:l•:1psiell~ sp . A 
( .ymc.•s osphCll-::'r 2 d l um sp. 

O"";.ps1l1d1n1LHn ·: lH.?ms 
Daps1lis1nium w2rreni1 
De fJandr ea dent1 1: Ltla t a 
Def l !3 ndr ea he t er •:·ph l y •: ta 
Defl~ndrea c•eb1sfeldens1s 
De flandrea pf1c1 sp l10rit1ca 
Dictyopy~idia are1~lata 

Dingodlnil.l m •:e rv 1r_ul uri1 
Din9•:•d 1n1um ;u ··~ss1 •:um 

Diphyes coll1 ger um 
Diplofusa gearlens1s 
Dis•: •:it' Sia n an na. 
D1 st ~t0d 1n 1 um pa<ado ~um 

Dorocys t a li t otes 
E r1docerat1L!m dettmann1ae 
End0scr1n 1 um ~~mpanu l Ltm 

Er>d •:•s •:rinium phar•:• 
Energlyn1a a collar1s 
E0~ladoµy~1s per1icula t~m 

Epe lidospt1ae~id1a sp1n0sa 
Es•:hC'risp!iaet·1dia p 1:": 1:) 1:kii 
Es·:harisphaeYid12 -rudls 
E~oct1ospt1aerid1um bl fidl1 m 
F1li sphae rc."\ fil1iera 
G l apJir·~cyst~ mi•:r0f~nsl r 3ta 

61 aphyr-•: .. :yst.a e)'.uber 2ns 

-{ 

I 
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AP PE ND IX A (Cont 'd) 

!-1.p ha~e t i ~-!J sti n~L'.?.! . ...:-'P._ecie~ Sh~~~1~~-_9cc:_y r r~!!_<_:_~t~.r::~.:. 

Marine Dinof1agellat es 

·+3 1..J l ap hy t· ·:n: y <.:~ ta i ntr 1 •.:.,; t.1 t i ,J rge f·..:it·m 1 
,; 3 l~l ap !1yr :: .. :ys t a l ntr i •:c:1ta 1 ·.o. mc• J l f(:>rff,.J 

183 
'} 

.. j .. \ 

1-r..J-' 
i (J 

7::. 

.-_.:.a 
7 1 
8 3 
l8 

) <)(I 

1 i.3 
l 8G 
1·!8 
l ''J l 
l :::·~ 
·--"(J':J 
1·;i.; 

11 
~G 

G3 
;_· ~-~.-8 

1 1 ~ : 

14 ..::: 
l. : ;: 
.~35 

- ,-. 
._• T -

6 •::11: ht •.:id i. n l um s l mp i e" 
6·:.1n yau1 .3•: ;-slc1 12<~t i ~-~l. .. t.,,1 
l-iem1•:ysi.: ·:-d:n;um ii ,_,.:. 
~-k • fTP:' t ,. r b L l '·' 'i : fl •:.r ~DRS 
Hy s tr ;. •: f11:•1.;: -~ ;. t.irn l 2. ' .... < . ~ . .:. i. 1.1 rr1 

Hys tr l i:- i·1 ·:-r:·. ·n ya u l a .-. ·:: l aC ·· :.1 ~ h ·:· r· r .. 

H :":-;t r i ·:f ·, ,:.J ·:·1 P· •.:•m._:i, r iiJ a u rJ 1 a•? 
Hy st t' l •:: i ; •:..J •'.• ] o •:im<.-:;, s~ I a •: l U"1 

Hy<~ t r l •:n·:· sphr.~'?1' 1t; 1 u 1n f)i.1 r' vum 
Hy str 1 •:h ·:«::, p h 0E>rtd 1 u m t 1 _:~:. 1 f ;:-:Y l!Ti 
Hy~;t r 1 1: h·:·-:-~ p h.;.er •:•1) ·; 1 s •.:· v•_1.n 
ir.-;b ~ t ·:•d1 n 1 0m ., i:.:•n c: :· 2t ; r:..:-.111 

Isab e l1tj1 , : ~ 1 m #L A 
l s~ bei 1d1 n1wm C0(• 1.s •:·r 1 1~~ 

Is <::.Cei. ;. cJ1rr;. ur;; · -:-- ~.;;t .. :\ •:•2 ·- ··t 
lsdGeli di r11 L1m mao n um 

. 1 ~ · ian s i u 1 : 1 fJ0l~p~s 
~ le it l1 r1 a sp J1~er 1 diLrn c orrL'Q dt um 
~; i eJ t t-;y i .-;sp hr.H? Y id 1 \. i •TI P ·:·i n•:-<t . .h·? S 

lr2 1 thr:;:.sph~:-.e ; · -. d 1 ... ~ m 7 (..~s ·::1.~ t Li rn 

i- lF.: 1tl1r 1 .:.1sph,;d?t·1d::.._im l·.:·ffre;lSt-.' 
La~t er n2 ~ L1 l gar1 ca 

!_2 n t e r n d ~;p~· rtul .~ 

Le;eune~ yst~ l1yal 1na 
l _ 0~~1 n1 0 serr at 2 

Ler1t 1 r11a wet =el1 1 

Leµ t·~·d1n1lim a•: e ras 
l.1 n~; ul ·:·d 1111 um ma•:h2 t!rC• ph·:•YL1m 
L1 t ·:·~~pf;aer l d ;.u rr. s ; ph ·:·n1p h·::·r· um 
LL1 ~~d1n1L·m p r imu lLtin 
l..u:- c0d in 1 um p 1· 1:1pa.tu l 1..1:11 

r~ e1vur 0gonyaula~ dicrypt a 
Me1•:•u r 1:•9c•ny2ul a :.. sp. 1 nd c:l: . 
l~E~l C•urc•gonyaLtlax str0n9 y l0s 
Membran•)pJ1~·r1d1L1m asp1natum 
f1emtJrar10pl1·:• r idi ;_tm sp. iJ 1ls~·r1 1 "~71 

1111: r h y str 1 U; um st ell 2turn 
210 Mlll i ·:·u d •:•d1n1 um _Jub ar1 s 
~~· ;:;_· Muder-·:·119 1a ilEH 
135 Mud L?'f•:·n ~i.,.1 ,;,s y 1;imetri•: .. ~ 

187 
2(i] 

14':l 
188 

2 £ 
20 

11ude y ,~11g 1 a •:a l if ·~rn1~a 

Mude1·0n 9i a simp lex 
Mu de 1· o n g 1 a simplex m1croperf0rata 
Muderong a a sp. A 
l"'iuder•..:1n9ia sp. indet -
Mu de Yc·ng ia st a ur 0 t2 
Mul t 1spinu~ a qL1anta 
Nematc•spl~ae ~·:•fJ Sis lemrl 1 s ca td 

: r.r~ 0 ·.: 

r~ u::.!Jc~ : .I f". c) ·- t:'j 

l/ t.1 O·: r: i s u•: ; sta t~Ei 

2:3 0·~·:1s L1cystd ~·::Lileata 

1 7 i 

/1) 

j 'j7 

133 

·37 
14'5 

1 15 
133 
1 :?5 

4 

·:;1 

13 

G~( JSu•:y?ta ball ·~s 

G~ ( l S u c ys ta d1st 1 n •:ta 
G•_•::su•:y s t a sp. A , IA1ll1.;<.ms l''.375 
O ·: ·: i su(. y~~ta s p . indet~ 
Odon t 1.:.•: h l ti na •: •.:> st,.;.. t ·.?.. 

(j d.:1n t •::11.::!1i t1na c1pel·culata 
Dd·~· lit • :: .. : h i ti n e\ p 1:•Yi ferd 
Oi: 9 •:•SfJh.-:H2 r l dl u m t :i: s t <?r l ge r uff, 
Gl 1 g c•sp}1~erid1L1 m C ·)mni e~ 

Ol 19ospf1aeridiLtm d1 l t1 ·:u l L1m 
Ol 1a•:•sphaer1d1um div1c.iuum 
0 1 l g •:•sphaer Id i um he 1 1 l c•r1g .Ja i n <:cH::? ri f:: e 

Ol 19 osp}1aerid1t1m mai:rc•tubuluQ 
Ol1gosp t1 ae 1·1dium o erfc.r~t um c0lL1m 

Gl1gospf12er1d1um jJOrosum 
O l19ospf1aeridium pulct1erf 1mum 
Ol 1gospf1aeYidium renif0r me 
Ol 1gc•sp>1aeridium totL1m mi n •:•r 
Ol1 9os~t1aeYidium totL1m t·:· t L1m 
0 1 i. i;H:•sphaer ldtum ve rru •: ·:•sum 
Ood nadatti a tuberculata 
0f1er~t1l odinium cer1trc·~arpu1n 

()pe r cL1locl1 n 1um tiara 
Ov·:•iU1nium ss:2brc1s1.1m 
Ov c·id1niLin1 ver ruco sun1 
Pal~e·~~y s t(•d1nium austral111um 
F'al a e0cy st1:·din1um gabc·r1er1se 
Palaec•cyst·~di n iu m g•:· l~owense 

F'a 1ae•:.f1ys t 1· l •:: J·1·:·ph·:•Y a 1 n f us1:•r i •:.•1 des 
r-· Q 1 ac?•::pl? r i c1 t n l um fYy"i" • ::•phr:·~- um 
Palae0st0 r~0 ·:ysta f1· ~ g1lis 

r:· 2' r e·:·din1a •..:f..?r~t·:·ph •:•ra 

r=·a reodinia sp . C 
Pe ntadir1ium l .~ticin~tum granulaturn 
f=·er·1tad ini LJm lat1·:ir~·:tuni laticinctuni 
F>er i sst? i a ~;ph2er 1 d l um H·EA 

71 Ferv•:.•sp! r.?.(? r i dium psf.:>udhys t r1·:h•:•dinium 
'13 F' >-1el·:·d1111 u m H!_1\ 

.::11 F h o:·ber•: .. : y sl:a llED 
; E, l 
17C: 
176 
1E.:: 
·~4 

1 E, 7 
H 

i.:··.:•lystep !1anc•ph •:1rus sa.Y _Je2.nti i 
F'1:•lysteiJl1anc·pl1orus scl1 1r)d e w(•lfii 
F'seudo•:er at l um 9c11:ht l l 

Pseudocerat1um nelliferum 
F·t e r c·d i111L1m 1:01·nutLtm 
Pterospermella f1el i0s 
F·at1culatosp •1aer a a 1:t1nc•coronata 
S Plenopempl1ix nepf1roides 
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_APP£NO_LX_.~ (Cont'd) 

Al..£~abe~_ica1 Listing of ?eeci_~.S- Shm1r:i_._on 0~£~£~0c~.~ha_!:.t: 

:ndex 
nur.1L:er 

Marine D.inofla9el_l_at~ 

:. .. :21 Ser··:·n1cispi·,..J.er a ,': . . •·ass1•:a 

: 1 E Seri •..::•r, t .;;.~;p!1 .. :H:?r (~ r,,1 ·: r ·:·r c:.t l.: u 1.;;. ta 
: 1 ~1 .. ~ Sen •:•n1 ,1sµ hai.=·r ct ;')( :·trus.; 
2 ·~:: ~~ent us 1t; l n11. lfT; C·t" y~. hr.:..: 1:,r.iur.; 

·jf3 St 1i•:1 sPh ~r:-r a f ":r .: .. ,, 
f:,7 :::~'.llnJ. d 1 n1 um cjen ~. i ~pi nc3tum 
15 Si:..:.r·1ft?r':les •.:.' 2ss1pell1s 
lC:. Sp1ni fe r1 t2~..; psE-ud..:·fur.::·;,l l 1 • :. 

Sp~ n l f '~r l t '2':; r .::1::-.. :•s:...1s 
85 Sp; n; fer i t ,,s r.3r.,.:.sus 9' .. "' ·:·s c•s 

15 7 Sp1n1 i~2'( i.t :-!S (,;.irio:•:;us r ..:."':..ffp:•S U '.3 

l.:;.,/ Sp1n1fe ri~ es so. 2ndet . 
13~ Spc1ng·~d1r;1L1m '!EA 
1~~ Spc•ngc•d1ni L1m s 0l1d~1 m 

15(l St; i piH' ·.:•'::-ph~<?l' id 1 U:T; ~tE:A 

143 St1phr.:;s;;1·iae1· iC1L•'Tl ar·,th•:·tJh•:•rur.i 
i·:;.:: St1p!·"·.:,,;p>hwr1tJ1•Y'· ,:.rt; ty;turo 
177 St1phY"·:·sphi';\ er1d1um i:L·:ty ·:·ph •:oJ·um 
1 ·::3 Subt ii l spi1ai: .. :-r c:i {.!EA 
135 Sut;t .l J 1 i;:: ... ;:-hcH~· r a ~Jer l u•: 1 da 
~~+4 S1_tot1l1~~pl1af.?rct p1rn o.en s1 :7 t. Lalytra) 
1.55 ~3ubt 1l1spf·,CteY.cJ terruia 

6 5Ltmatradin1L1m t11sp1dL1m 
105 Sur•:uli:•sphc:\eridium l on91fur•:atum 
1'::i5 Sur•:ul• . .:isphcH?rld1um ~.;p. lII 

l 7 Sys t r.>rria t •:1p h i:·Y 3 artt: yr ea 
178 Syst1-:m0t•:·phc·1· a •:•:•mp l i •: . .:;.l:a 
180 System~tc1pi10ra fascicL1l 1 9era 

41 Systemat•:•ph•.:•r,3 plc.·:a(.: .?.nLh-3 
1 7 '"9 Sys t t?m~ t. ·:1 ph•:•r c;i, S•."". h l nde; ..... :.d fl 1 

i51 raen1·.:·ph•:·YcJ. tiEA 
1~8 Tanyc·spf1aerid1 L1m 1s0 cala1nL11n 
8'3 T any · .: • spha.f~Y t di u.-..-1 var le•.:~ i .?;mum 

7 Tectat~·diniL1tn pell1tum 
;;1 Tha.J ,:;.;;:.;1pf ·;·:· ra deli ·:.;<.ta. 

':J":j T~· 1.:h•:.•dl ni um •:c.lS"t-24.neum 
8 l"uber(ulc•d1nium t·oss19n•)l iae 

L ~ Tubercul~· din1L11n vanc~mp·:·2e 

Er:: Turbi1:•sp h.::H?ra f i li:is.:1 
1·41 Wall(•d1nil1m l u na 

36 l~et:el10lJa ov~lis 

37 Wet:eliella symrn0lr1 j:a 
67 Xends·:us cer~Li 1:•1de~ 

• 26 ( 
! 
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APPENDIX A (cont'd) 

Alphabetical Listif!~_of_Species Shown on Occurrence Chart: 

Pollen and Spores 

T~:·,d ).;:· .. :ati•:or·1 tnde··: 
Inde·,_ numbers are tile •:•:ilumns in wli1 •:h the t ..; ••. ·_.·1 

:nde ·,, 
numtJer 

-., 
- ~ 

.25 

Ab1esp·~ll en ites m1 1:r0ret~~L1l2tus 
Ac~r1tl1·~tr 1!etes va r1spin~,sus 

A1:r1tosp•:1rites exca v atl.:s 
Aeq u 1tYlf'iH:l 1tes .:•:•n•:1=.1rrii lis 
Ac?qu it r 1 r .::uj l t es .:: •..:11:-I s•:•n l ae 

Aequit.riradites s p. lndet. 
31:1 Aec~Llitr1rad1tes s1J1r1L1l ·~sus 
l~B Aequ1tr ir ad 1t es v e rrucosus 
:G Af1·c·µ0l l is .Jard1111JS 

17G Alisilorites tlEG 
IG Alisporites bilateral 1s 

51 

178 

11-1 
1 ·27 
18(1 

1 ::·i 
87 

Ll 

·:; 

:;;1 
}(i 

32 
J .J..:., 

120 

Alisp0rites grar1dis 
Alisp·:·r1 t e s tf1omas1i 
Aratr1sp0r1tes ocell atus 
(:i,yau•: ar 1 .:.:\ci te~; austYdl t~; 
Araucar1acites punct~ tus 
l~aclilatisporites ~omaL1merls1s 
B ~ Jme 1 sp 1: 1 r1tes l1olc•dictyL1s 
8etL1 l ~ce0~p0llen11:es betul ·:·1de s 
81retisfJOYites potoniae 
Call12laspc·rites dampieri 
Ca llialasporites infrafJunct~tus 
Call1alasp0r1les m0rloalasµ0ru s 
Call 1 al asp·:·r 1 tes m·:•n•:•al .:;.sp•:::•rus •: f. 
Cal li alasporites tril0bat1Js 
Callialaspor1tes tl· 1lotJattJS 
i~allial asporites tuYbatLis 
c·amaro::or1ospori tes lnSlQf)lS 

Campe111a t~EA -
CaY(]ia.ngulina sp .. indel: . 
1: a r y apollenites simple x 
Cedrip1tes HE/1 

. r 
'- I • 

Cedri pi tes can~de11s 1s 

CerebroiJ0lle111tes t!EC 
1:erebrop·~lle111t0s ltEepllarg·~s 

1: e!·ebr opoller1iles rna•:roveYrucc·s:Js 
CerelJr•:•pollen1t~s mes1~zoicus 

C1catr1cosisp0r i tes #EA 
Ci~atricosisp0r1tes ~tEAE 

Cicatr1 •: osispc·rites #EAI 
1:1catric0sisp·~rites ~tEAL 

Cl•: 2..t r 2 •: •:•si sp •: •r i te':> tlE/'.\L •: f. 
(1 1:atr1cosisp0rites ttEAf1 
() •: 21t.r"" i •: •:•si sp ·:·Y i l€:·!S c'..~nnuJ c..i.us 
C1 ° : a tri~osisp ·~r1t~s aL1 s t)·alicns1s 
(1~alr1~os1spor ites c0cor10n 1ens1s 
Cicatr~cos1spor1tes ~rassit erm111atL1s 

Cic~tri •:•:•si s pi:.:i 1~J.tes rJeli •: atus 
Ci·:atri•:1::-·si!;pc·r1tes c2: .. : 1l1•:•ides D·:• rll t/i 

Cicatricosisi1or1te~; exil1~·ides Si r19l1 ~71 

2!".itJPB Y S 

: •.·i 
l ;~:; 

l 3(1 
l ( .[., 

:~ 1 •.:a tt1 •:•=·".::; 1·,::.p·: · r tr~s 'Jr.:.IJ•)',.-'(.:>i1•_.:;1s 
C1c~tr1c0s1snc•r tes maanus 
Cic.~tY11:c0 sisp ·~r· tes 1n i~Ltt~estrialus 
Ci ca tr1cosisp0r1tes mc1!1ri0ides 
C1·:~ tr1 ~ 1)Sisp·:• r1tes r)(•t •: • 1n.;c~11s1s 

CJ·: c-1t r 1 ·:•:• SJ ~;pc·r l t es p1.1r tJ E. ... : t . cn <:~i s 
IS/ 1:i·:~tri 0:0~1s1Jc•l·1tes rel1i:1catr1•: ·~sus 

11:11 Ci~atr1c•_• s 1 s;1or1te s Sfl. ir1det. 
131 1:1 cdtr icosispor 1 tes striatus 
141 Ci~atriccrs1s 1J0rites t~r s L1s 

c:: 

131 

H':J 
8::1 

:os 
fH 

I 7(1 
!G2 
1 G'3 

'·11 
18 
17 

33 
l 7·~ 
154 
153 
JB7 
1 l (l 
G7 

1 :,:1:1 
173 

! ':31 

71 
72 
54 

(1~a t ri~ 0si spc•r1tes L1ndatL1s 
C.i ·:atl·i-::i:•si sp•:•t li..e s venu5-tus 
("l2vatipc•llen1tes 1·0tLt11dus 
Cc·r1cav1ss imisporites ffiinor 
C0r1•:dvissimisp·~r1tes multitL1bercul dtu s 
C0ncavissimis~or1t es ~unct~ ttJS 

C·::·n•:dvis~:;i m1sp··:ir it €.?S sp. indet. 
C·:·n·:cctvi ·.s~:;im1 sp•:·Yi t es vc. r i ve1'1·ui:atus 
C ·:•11 t i -~1n i sp•:·r 1 t es d·:·r s•:•st Y lat us 
Cc • rlt i~nisp0r 1tes gl eb L1lentus 
( ,:.rr1 1•: l1latisporites 2L1ritus cf. 
C01·0Ilirl a ~ t1 ate2t1n ·~v11 

1:,~rollina to r •Jsa 
Corollina v1gn0ller1sis 
C•:·t· •::• n,._1 I; i sp•:•r .:\ Vcl.l den~:i is 
C·:·r y 1 us :t.JL.t\ 
C•:•s t .~ t C•per f c·r-.:0sp 1: •r it es OEf'"i 
Cc•L1peY1sp0rites ~ omplexus 

Ctenid·:·d1nium rugulcitum 
Cupuliferc•f>ollenites minutus 
Cyath1 di tes aust~·al 1 s 
Cyathidites rnin.::ir-
Cyalhidi les sp. indet. 
Cycadopites nit1dus 
Deltoidospord halli1 
Dens01spor1tes flEA 
Dens·~1spor1tes mic1·orugulatus 
De nsc•i s po1·it~s triradiatus cf. 
Densoisflr~rites velatus 
Dist:altriangl.tli sporites ir r eg ularis 
Epl11-2dr 1p1 t es pr 1:11: er c3S 

l~pl1ed1·i pit es v1 rg1nia ensis 
ELtcommidites troedss·~n1i 
Eucommiidites min c•r 
E~e5ipc•llt?r11tes scabr~tus 

Exesipollenites tL1mulL1s 
Fl t::-.i.9 el 11 sp1:•r i t es ~;p. l ndet. 
Foraminisp0r i s wontl1aggier1sis 
Fc•veosporites foveoreticul atus 
Glei clieni1dites d1stalaranulatu s 

I 
{ 
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APPJ.ND__IX A (cont'd) 

A 1 phabet i ~a 1 J:j~J:-~!.!9 __ C?_f...J£.~c i~_s Sho\m -~~-Occur_r.·e nce Cha rt: 

Pollen and ~ore~ 

:· ... rJe :< 
:". i..i r: l ~Je r- T .:1· . . :.:-i n .:. 1:- 0 ~ 

1 1·3 1.: l e 1 •: >H: n1 1dii.:r:•s m1n·:·r 
~ . .'1 °.:i l ei•.: 1·.1 .. :n1 i. C:1 tr.?~.; sen•:• P l ·: : .:~-; 

l15 Irr. p~rrl e•:1 S p •:"··J 21p1 v pr~· 1 .- : -...1t.~ 

112 
'Ji 

JBl 
·j•j 

l ( J 

8'3 

r ,., 
t-:...:i 

158 
l l (~ 

3G 
j (13 

13 
8 

1':) 

133 
77 
:::·; 
':14 
:SC:, 

GB 
'.57 
."1(:, 

-1 
14 3 
150 
13-..t 

l f,G 
17 1 
l t'H 
1 (Ji) 

·10 
~7 

38 

1 mri.:q· d e -: 1 Si- ' (.·~·<-~ c:p i {: .· : ~:: : l l .~-, 

I mp .:u · d t.: r_· 1 sp·_:• Y -3 t l:?' ' · .;.:,>n :; J ~ 

1 s •:hy··:· ~: L··:.·1 · 1 tF!S ,-{ m.-.. h •_• l ~ LjS 
I s ·: 11y•::•sp•::,,· 1 t.L• s ri 1 s j u n•: t 1_1 •_:;; 

t=" 1 u l 1 sn •:·r l tc-".:·· ~:·(!-! •:11 cJ.tu~; 

I·. l 1 1 J,: l 5p ·.:·~· l ~; 1:? '.:3 jJ .. :i ~_· uc1 •:•r e t l •: •.11 -:'\ Lu :. 
i"..1 uk l. sp·:·r 1 t e-:; \'cl., ( l t?pc.1 t us 
~ - u yl 1 sp•.:·i' l t £·?S Wt.;1.:erb ·:il kt l 

l. aev 1 g ~t·: · c i;1C•Yltes c•vat1.1s 
l_ar1 ~~·1~1t es ma 9G 1.1s 
Lei •:·t I" 1 1 l~ ' ... r.:s r.H?•: ~ - j enbu1· g c:- ; ... ·.::. 1 -:; 

L 1: 1 d •: i~1 : tes di•1idL1us 
Lyc (•diacid1tes 2 ~per ~ tus 

!. .y1: •>rj ·:'.'·d i um;.;pr:•Y l t 1:-: .,,u-:-; l; r •:11.: i. "' v t t l d l t es 
r-1.:1t •:·ni s p<::i t• i t e ·~~ pi )l el1•:: pter 1.•} des 
11J~r·~retiG 1.tl at 1~P ~· r 1 t~5 di a tretus 
l ~·~ r1·~sulc1tes sc at ra tu s 
; J.:0( j1: •s 1 sp ·:·r i t es ~:,p 1 n •:·~.; us 

t'k·l·map•:ol lt.:'S .ti L A 
Osmundacid1tc5 cl~yt•)ntt ~:; 

Osmt1 r1 d~cici1tes wellm ar1n 11 
Parvisac•:1tes l1EA 
P a r visaccit es ~ 1nplus 

Farv;. s a•:•.: i tes h1:•rt enens1 s 
Parv1s2cc 1tes radiatus 
1~enetetrap1 tes 1n0ll1s 
Per1nc•pc1 llen1tes e ] at 01 de~; 

F'hyl J..:,::i •: l ,;:..rJ1 tes ini:h•:•r..tu'.5 
P!iyl lc· ~ l a 1j1tes micr0ret1cul~tus 

F'hy J. l 1:11: l .:;;.d i t c:s t • L1 ':J U l ,3 t us 
r:·1·:t-:>C.<-?p•:•llen 1tr::?S s,p. indet. 
1=·1l~·sisp0r1tes •.:r.~ s sangulari s 

P1 1c·~; ispo ri tes er1(us 
Pil0s1~1J•)Yites verus 
F' i nu s n ·:·l l en i t t?~i sp. i ndct:. 
~ ity•; · s~Jorites ~tEA 

P 1t y0 s p0r1tes MEP 
f"1 t: y•:•s p ·:· r l t F.?S d Iv I du us 
p· i 1 °: "tel l ,, ti ES 
Fl 1 .: a tel l ,::; b .. J .. : ·.:•n1:.-ns1s 
F'} i. •= c-\ tr:!} } ,-,, b j 1 tl I' •: iJ t d, 

P l 1~a t ella ~rdt1n A11r1i1 

73 Plicate l la j a n s(•nl\JS 
.JG P l l•Catel l<' m,,,, , ·:·rhy .:., 
7 3 Plic a tel la mat es0vae 
63 F'l i (atella pot•:0 ,na~ens1s 

58 Plicatel la pr obl1?ma t1c ~ 

fnd e · .. 
r1Llf":,!.;f::' 

·-:J:: F"l 1 •: at1..? l J.;3 pseud•:•ma.•: 1· · ::· ~·1 '"/Za 

f.:)( J F· l ; . .-: c• te l 1 a t r J. •: i:.·t· n l t c."""< t ~1 

18~3 1 .. •::...!.::".: d ·rp1d11.:t?S Hl::l.J 
l 1 / r"·:·t.!.:11: t.1. f pi rJ l t t.·~.; c an c~dens ls 

1 '3 
l ··l <) 

•l'3 

5 0 

12 
•j? 

11 
:3·j 

17·;1 
E.G 

HA 
1.:15 
l (l ,'2 

l ll 
·j~j 

7 

l Fl 
l·<G 
lB3 

F·~· d•:•car·1J1ditr1•; ep1str1~tus 

Pod~· c arp1ci 1l es 9r a 11ul0sus 
F·:>d•: .. :aYpl di tes herbt s1 1 
r:·(•d(·~arpidites ~10Lc·macens~s 

~~u01·c0id 1 tes ltLA 
Ket1tricc•l r11t es vL1l g~r 1s 

i;·,..: · ~v2rrusp1:•i' l tes •:1bscuY ii ..:;c,;-;,ur..?tus 
f..:cd: '.· ~-:.,..ru~:..p · :.· rii:t:s s p. i nCc·t . 
~·0us~ispor1tes r ad iatus 
~ou se1s~cr1tes retic Ltlbt u s 
Ru gL1b!ves1 c ul1 t~s ~IEA 

l~L19L1b1vesiculiles min1 mL1s 
RugtJbivesjcul1tes re cjtJ •:tus 
Pt1gubives1cul1tes rugc• s us 
Sa~osporis sp . indet. 
Sax o sporis tone rirL1 Q(•sus 
Sestrc•spor1tes pseudoalvE?o1atus 
Stere ispc•r 1 tes ~nt iqt:asporit es 

Stereisporites cl avus 
Striamc•c1oletes aLt r itus 
St .-i d\: e lla ;JEF 
Striatella imperfect a 
T aur0~ L1 sp orites redu n •:us 
T a:-.c·o 2 .J•: eaep ·:•l l eni t es I) i ;: ... tu ~> 

T1grispc·1·ites s~urrundus 

Tt l i c.ep 0:.} ] e 11i tes Vt-?scip1 tes 
Tr1(•:•lp0i1·~lle111tes mi~r0munL1 ~ 

TY1lc·tJ·~sp~·rites c anBde11sis 
TY i l ·:.:dJ •:•s [J•:•r i tes h u mi 11 s 
Tr1lc·b ~1 siJ0r1 tes ob si tLt S 
Tri l ·:·b·: · ·:::.p ·~·r 1 t1?s tenu1 pa.r ~ et,31 is 
Tr iretil·:·bata marylar1 d er1sis 
Triretilobai:a t rib otr y s 
Triret1l0bata tr i(•r et1 ~ L1l~·sa 

Ts u1:.1 2epc•l l 0ni l-.es 19111 •: u1 us 
TLtberc·s 1trilctes majoY 
Tubt:Y•:· ~.::1tr 1] 12te•; 1llr:•ntu1:· ~~u ':"~ 

Uvaesp•:•r1tes glomeratLtS 
V .. 1y i ~· uq•:.:. si sp •:•r i tes 9ra111 tub l?Y•: ul i.~tus 
V1tre1s,J0r1tes palli dL•S 

/ 
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APPENDIX A (cont'd) 

~lphabeticai Listing of Species Show11_ on Occur.:_rence Chart: 

Algae, Fungj_~d Mi~cellaneous 

T2~2 l 1:··:~t1c • n l n,j e~ 

ir·.:;E- ·1• r 1 u'1.bers c-re the •:•::lumr1s :.n >....1 h1<: h ti·e t2:.-.•:•n c-.pi::ec.. r s 

r .. rr:t f.3-i' 

<3 E · .. tr udc-d l1yr.! r . .: .. :er b·:·r·.s 
J f-: ·r<--:..minif.::: ·r,;.i i1ners 

··· t"i l •: r •:• t h.? l 1 ! t es s p . i n d (? t • 

~ F'ar· -?le c~n1el la in~E - ~~ta 

4 F·~j1~str·l1rn b 1:•ryaGL1 1n 
b S 1:.i·.1 ::("~.:.;.. , : r i s c· .:-rvus 
7 S·:hi .: ..:<~ 1 :1: -r 1 ~ ret l •: ._il ~tu:~ 

T c.smz.rs:i t '-".:S •;: 1 :· :: •:<.; _1;; 

·:; \'ery h <-:. ,_ ;·.; Li m so . indet. 

Reworked P~lynomorphs 

T~, a : . :··:~ ti~· n incex 
~ni:-;E·,_ r•uf:'.b'?rs e:-rt:;:- t i· e ·:·: -1ur.,:·,s in 1...·h1·: !"i the t..:..:..:c•n c. ppec-r"s 

~-1:ic~tr1~ - : ~1sp·:r·1te3 spp . 
,. F' l l .: z, t c ~ ~ .:; s Ci ~I • 

·i 
I 

! 
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-i-l(l. :) (l 

·~ / 1). 1) 1) 

5(H) . ( 1 1) 

5:~i:1 . 1:n:1 
~)E,0. (ii) 

5'~'0. !)(J 

62(1. 00 
b'.3<1. 1) (1 

7 1(1.1· ·(I 

14(1 . t) r) 

7/(l . (:(J 

8(1 1). r)(l 

B:.:::O. (H) 

8E(1. (ii) 
s ·::o. (11) 

·3 ;.:(i. (1(J 

·j~t). (i (I 

·::so . ( :i) 

1(l10. (J (l 

1 (i~t (1 . (H) 

l(J}c).(i (l 

11 (H) . ( i •:l 

1130 . 1_; ( J 

11 GO. (H) 

1 1 '~i). ( H) 

1 ~?20~00 

1 :~5() . (l(l 

l 280. !)(l 
131 o. (l(l 
1340 . 00 
137£). (H) 

14(H). ()(J 

1430.00 
1460 . (ll) 
14 ·35. (l(J 

1525. (l(l 
1555. (J(J 

1 5(3~5. (1(1 

i El 5. (l (l 
.1 E, •; 5. (l(J 

l E.75 . (ii) 
1 7( 15. t)(l 
17 2~5. (J(l 

1 7E,5. (l(• 

l 7·3~) . 00 

(utt1r19s 

(utt1;1 1~1s 

Cutt 1n9s 
Cutt.1ngs 
(utt1rltJS 
Cuttings 
Cutt 1 n9 s 
(ut. t.1ngs 
( ; it ti ngs 
Cut ti n gs 
( utt in9s 
( ut t1n9s 
i: uttJ.ngs 
( utt1nps 
Cut t 1ngs 
Cuttin~lS 

Cuttings 
Cut.tings 
::.utt i ngs 
Cuttings 
Cut t ings 
Cuttings 
Cutt i ng~; 

Cutti ngs 
Cuttin9s 
Cutt in9 s 
Cutti ngs 
Cutti n gs 
C:utt1r.~s 

Cutt ings 
Cuttings 
Cutt1nas 
(.utt in9s 
Cutt i n gs 
Cu tt:i. ngs 
Cutt1 n9s 
Cut t 1n9s 
Cuttings 
(utt1 119s 

Cutt i ngs 
Cuttings 
Cuttings 
Cutti n9s 
Cu t t1nos 
Cu t tinqs 
Cutt 1n9 s 

1e: ·s . 1:n:i 
l 8!:1J. (11) 

; tJ8 :5. (It) 

j '_j 15 . ( H) 

j •")·l'.:· . (i(l 

l : 175. (l(1 

,-_(>(l~ . (H) 

:.~(135. (H) 

~t)f,5. (H) 

2(1·~5. ( 10 
21 ::5 . (H) 

.-:: 150. (lt) 
:.:180. ( 10 
2 ~? 1 o. !)(l 
.-:.-:40. (>!) 

::··.:: 7c) . (i(l 
::305. f)(l 

:: :.:~=~ ~:) . (J ( l 

.~·,3(. 5. (H) 

:.:::::·~5 . on 
2425. (n) 

2rl::J5 . r)(l 
:.>lG5. (; ! ) 

::373.(.r) 
.2b(l0. (1(l 

.::t:i:_::o. (H) 

L:E,E.O . (1(1 

::7 .::~ t). (l(l 
;:_75(l. (H) 

.?.780 . t)(i 

.~8 10. i) 1) 

:;:84 (1 . (li) 

:.870. (ii) 
2":j(H) . f)(l 

2 ·:.:i:::;(1. (1() 

2 ·J(:,!) " t)l) 

2·:r:J(1. 1)(J 

~3( 1 ~i) . (H) 

30:,j:-} . (1(; 

3(!8:::5 . (l(l 
3115 . (l!) 
3145. ( 1( i 

;~175. l)i) 
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APPENDIX B 

( ut t 1 r; 9s 
(utt:;r .-:-1 s 

C•.it t ir?S 
( utt1ngs 
( ut t 1 r··~J<,;_..; 

1:l. i tt l n~JS 

·- ut t J. n g s 
·~ L1 tt 1n gs 

•:u tt :i ntJS 
0:1 •• tt 1 ng s 
cuttings 
•:ult l ngs 
.: t~i t t l r.9~,; 

1-: u t t l ng:..; 
•: u t t 1. ngs 

·:: u t tings 
•: 1_ , t ti ngs 

•:lit t l n~JS 

·: utt. 1 rig s 
•: i . I t t l ll~j '.? 

·: u t 1.. 1 r ; ~ i·.; 

•: 1. 1t t J r .c.:i s 
•.:ut t 1 n r:: ~ 

•:.:u tti n 0s 
·: ui; ti n':.l~; 
r:: utt 1 f ! fJ S 

·: u t t l r.g~..; 

•:Utt 1 P~)S 

i:.:utt 1nq s 

•:\Jt ti n 9s 

cuttl. ng s 
•:ut t1ngs 
•:utt1ngs 
cuttings 
r: uttings 
cuttings 
·:ut t1n9 s 
•: ut i:. l nµs 
•: ut t l n~:-> 

o:uttings 
•: 1.1ttjn95 
._ut t1nr,s 
·.:Ld: tings 
.::· uttin9s 
•::utt1n9s 

•:Li tt i n(_~S 

3 .-::G::: •• 1) 1) 

~;'):_: ·j5 , ( H) 

.:;:.:; ~55 . (J(J 

3:::ao . oi:) 
34 10.0(1 
:~-4 ·~ (l. (H) 

3.:.'I E,~). (i(I 
:~4 ·j::j. 1)(1 

:~5 .. ~: 5 ~ f) 1) 

::. 5~5. <1(; 

35~35 . <<1 
:_:; E, 15. (H) 

3[,~:15. (l(J 

3£75.00 
3703.00 
3735 . (l(J 

37G~:J. 1) 1) 

37')~) , (H) 

38.'25 . (iO 
3855. ( H) 

3885 . t)(J 

3 ·~ 15. 1)(: 

3"J·t5. (H) 

3"375. f)(I 

.:4(1 ( 15. (l(l 

4(135. (l(J 

4 r:;,-:.,,5. (il) 
4(1·~:3. (l(J 

4 l ::5 . (JI) 

41 <l(J. -~ ·3 
4155. ( ll) 

4185. (l (l 
421 ~:1. (1(l 

4:~·i'.:J . (H) 

4 27~ . (.(J 

.i 3 1)5 . (l(l 
433~5. (JI) 

·t :::~ G5 . (> (1 

42')!:i. (11) 

.:;4:25 . (l(l 
·-l~55. 00 
·~ ·485. (H) 

~1515 . (H) 

•:utt l r •o;is 
•:u t t 1 n?s 
cutt1nys 
cuttin gs 
•:utt1ngs 
cuttings 
•:uttings 
cuttings 
·.:ut tings 
•: uttings 
.-:utt1n9s 
•: ut t l r.9s 
1:utt1n9:) 
cutt1n 9s 
i:utt1nqs 
•:utt l ng:; 
.:utt1r.9s 
•:utt1n9s 
cut tings 
•:uttings 
0:utt i n gs 
·:utt 1 ngs 
•: u t tings 
1:utt1ngs 
•:utt i rigs 
·:uttir.gs 
•:uttings-. 
·:uttings 
•: ut tings 
·: : .. i t tings 
•:ut t1n9s 
·: ut ti n9S 

·.:·.:•re 
1:1.1ttin9s 
o:utt1n 9~~ 

•:utt incJs 
cuttings 
•:uttings 
•:ut tin gs 
·:uttinp s 
•: uttings 
•:ut ti l'1(_:lS 

•:ul t i ngs 
•:utt i ngs 
•:ut tings 
•:ut t l ngs 

.. i::.i-+5. •:) 

'tf:.2 5. (l t"i 

·1LG5 . (1 r"i 

4f,·:,r5, (1 1:, 

~ 7=:::; . (1 () 

47~::.. ( ;. :1 

·f ff35, (H) 

4815 . r:1 (1 

--if.:1•+5. 1: . r.1 
c~87r) . (1t) 

4 •j ( 15. (J(l 

· ~ ·:'.J;::~, • (H) 

·i ·:~C,~3. 00 
.. ,.~·;, s. (1(; 

S1X35. (H) 

5(J85 . .:10 
5 .1 l ~~ . (1(1 

Sl•l:5 . ( 1(1 

517~) . (1r) 

s.::05. (i(l 
5235. (n) 

5::G~:i. (l:) 

5~:-: ·:;5 . (if) 

53~~:5. (11) 

::;335 . (ii) 
53(33. (1:) 

~:1·.f 15 . 00 
5443. (1 1) 

54 7~) . ;) 1) 

55(1:;. (ii ) 
55::;5. ( 1(1 

5'.:;G5. (1 i ) 

5~·35. (J(l 

sc::·~. 0(.1 

:,f_.~:;5. (1(1 

:A;AJ;-j . (it) 
'.:1 7 l 5. (H) 

5 7~15. (l(l 

5/"l~). 1)1) 

580.:i. !) 

se::;:~. (1 

58G~1. ( 1 

~r8'35. c) 
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•:utl :i ngs 

·:utt 1ngs 
.:.:ut. t: rig s 
c Littings 
•: utti:--iqs 
i:.:uttinQs 
•:utt i n g s 
•:utting s 

·:utti.n~ ~~ 

1.:utt i ngs 

r.:uttin9s 
•:utt1ng s 
cutt ings 
•:uttir-ic,s 
·:uttin9s 
s: uttings 
•: ut t ings 
•:u t t ings 
1:uttings 
·..:uttings 
cuttings 
CL• t ting S 

•:uttin9s 
cuttings 
cuttings 
cu ttings 
•:ut tings 
-:.uLtings 
•: ut tings 
•:ut tings 
•:utt1ngs 
·: ut tings 
·: ut ti ni;is 
·= ut tings 
•:Li tt i ngs 
•:uttings 
•:utti n gs 
•:ut.t i ngs 
•:u ttings 
•::utt 1 ngs 
0:utt1ngs 
•:uttings 
•:ut tings 
..: u tt i ngs 
•: u tt i ng s 
i:uttings 


