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200- 210m 

230- 480m 

500- 510m 

530- 540m 

560- 600111 

620- 915m 

935-1075m 

l095-ll65m 

1185-1250m 

1270-1435m 

1455-1465m 

l485-1495nu 

BIOSTRATIGRAPHIC SUH.MARV 

Probable Pentadinium laticinctum Zone {probable middle 

Miocene ) 

Apteodi~J~ sp. B Zone to Pentadinium laticinctum Zone 
(early to middle Miocene) 

Chiropteridiu!J! mespilanum Zone (middle to late 
01 igocene) 

Deflandrea heteroph1ycta Zone {early Oligocene) 

Ufohyes co l1 i gerum Zone ( 1 ate Eocene) 

Adnatosphaer-idi we reticulense Zone (middle Eocene) 

Areo 1i gera senonens is Zone (ear 1 y Eocene) 

Palaeoperidinium pyrophorum Zone (early Paleocene) 

Dinogymnium euclaense Zone (Maastrichtian) 

Odontochitina operculata Zone {Campanian) 

Surculosphaeridium longifurcatum Zone to 
Penosphaeridium truncigerum Zone (Turonian to 

Santoni an) 

Kiokansium polypes Zone or possible Chichaouadinium 

vestitum Zone {Cenomanian or possible Albian) 

7 
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1515-2030m 

2050-2275m 

2300-2370ID 

2390-2760m 

2780-2840m 

2860-3700m 

3720-4180m 

4200-4590m 

46l0-4680m 

4690-4815m 

Chichaouadinium vestitum Zone (Albian) 

Subtilisphaera perlu<:ida Zone (Apthxn) 

~lonephel ium attadaJ icum Subzone (ear·ly Aptian) 

Cteuridodfoium elegantulum Zone (Hauterivian) 

Probable ?noberocysta neocomica Zone (probable 
Berri asi an-va·1 angi r!i cm t.mdifferenti ated) 

Possible Ctenidodinium. eanneum Zone {possible 

Portlandian) 

Probable ~lstrichogonyaulax cladophora Zone (probable 
Kimmeridgian) 

Probable Gonya.uhcysta jurassica Zone (probable early 

Kimmeridgian} 

No zonal assignment (no age assignment} 
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SELECTED PAiYNOMORPHS 

L i st i n q !3 :> h ow hi q h e:;; t occurrence f; u n l e s ~; other w i ::H~ spec i E i e d . 

(+) indica tes marke r s pecies . 

. 20Jl=2_10m : Probable Pentadinium laticinctum Zone ( probable 
middle Mi.ocene) 

)00-2J.O rn P .. <n:ilc-· . .c.aru..ellci i ndent.D.tB .. I +) 
Qlii; rco i.d i_tes It LA 

230-480m: Apteodinium_fil? . B Zo n e to Pentadinium laticinctum 

Zone ( early t:o middle Miocene .. l 

230 - 210m 

2G0-270rn 

38 0 -390 rn 

Ca rj>'.BJJQ.U en j t . .Q..5.. $..l.rnQ..l e K 

H y s t LL..~.J.Q.k..<2.l.J2 o rna r ic.!]£..IJ..c1 i a e 

1:1.:D> 1:r i~.b.9 ... 0.P .. hfler..Qfil .is. ovum. 

I~J. ... n..9.~lJ. ... Q..!;}j. n i. U 111 Hhol_<;.J.ELQ....r O filLQ r Urn 

['a 1 sJ.0 o_<;;:.y~_t_9 d I 1.1.:Lnrn 9 .. Ql.Z ... Q.Y._~D_?_<.:. ( + l 
8 pi 11 .. U_!; r i. t: e..:2. 1212 e ud o f..\l_:i;:_ca_t u s 

3.Y f> t e 11J.a t Q.Qh or a 9 n C.YL~Li.. 
T:3 u qaepol l enites iqniculus 

Ac.homo ~rnL!n~~L3. L9.Ll1!-1JJ..ti:. r a 

3 ... e le n_g_pe rng[l ix_ n.e ohr oJsle s 

/ 
f 
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50 0 -510m : Chir.opteridi um mes.J2ilanul]l Zone (mi(ldl e to _ l..£lte 
Oligocene) 

500 - 510 rn 

530-540m: Deflandre~ heter ophlycta Zone (ea r ly Oligocene) 

530 - 5'10m D.e £ l;:i n d_:r e IL g_b_Q_,':?J)QQ! i tJ ca 

D i. n O..D ... t ... e.L.Yg i um c lJ1 a o i d e s 

~1 a_J.?Jl!~9.G.Y .?J~_ rnJ c ~U2....l1.5 t_.r a t: g_ ( ·t- l 
Gochtodini um s impl ex (+) 

Membra no_rrhor iQ_i um a. .. 2.12i n ... 9..:t::J.U!l 
Penta~linium lat icinctum granulatum 

3..JliJ.l i f __ e r i .. t.S:...!l c r.a s s i pe 11 is 

560-600m: DiJ.?hyes colligerum Zone (late EoceJl§j_ 

560--570rn 

~)90·-600rn 

Ar_r_g.5...DJ:i ... \.1_f'rid i.urn rnulticornuturo. (smal l ) (+) 

Glaphyrocystq_ Jn.tr.ic.sit~.c:.\. (large form) 

!! o_m.Q t r.Yb.l.:i LJ.m E~ U.1shim ( + l 

Cq_rd o~ph.:ie i:J1Jl.JJ.m qr ac i__lg_ ( +) 

~-r i l)_r:gper i cl in i um <Jl.11.~~.J?.P.0. 

Distatodinium § ll ip ticum (+) 

!lt~.t..s• t od i n_J u.m 12.a.r.2.(LQX\JJTI 
ti Ol!lQllY.b 1 i um f: 1 or i pes_ 

Tha lass i J2DoL9. 12e lagl_ca 

I 
t 

... 
~ ;· 
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6 20-915m: Adnatosphaer id i um r1:1t iculense Zone (middle EoCf:ne) 

620-G30rn 

ti50-GGOm 

7 1 0 - 77.0rn 

7 4 0-750rn 

770--7fJOrn 

81 0-1320rn 

fl30 -fl 40rn 

Cordosphaer id i un1 ca nt hare 11 um 

(;_ord os12lic:l_t;_r id_i um .i,1.lQ<]gs;_ j noclE.G. 

);; o c 1 ad OJ2.Y->f....U?. p_1~_njJ;;:_~1. l a t um 
2Ql.Y.0-1lh0g:r_L<Uuf(l ~; ub_t_Ll0,_ ( +) 

RhQrnbo1li_o Lmn (~r: '.C1co 

W\:l:zc~liella 0v<JJJ. ~; 

t~G1t o Jl1.QA.Ph 0. 1~i:_.1 S\MJJ:::.9_r nu 
!}_r e P.~lP l1 <1 .r ~ r Ld_Lu.rn ~.LGJ.la tum ( la rge for rn) 

T::>ri;g_~phaer icl i um mul t icornutum (large) 

Cl d[1]ly_ro cv.;.>.iil 10.s;;ini il_grme ( +) 

Sys te rna tophora Ql_acacantha 

f, ch o m_Q..5.D ha e r a s •7tg£.nn_ 
Q£R.? i l i1JiJJ.i um [E!.S t i_g 1 s i i 

Qqfl;:.LU._~UILJ l)!Il ~j_rnpJ 17_;-{ 
Hete r aulacacysta campanula 
K.l.2.8.\.= 1 ov i Cl_ c_o le ot hr Y.Q.t.:J.. 

L_<;:J1t iJ}j_g_ serr_g_ta_ 
Pentadinium laticinctum laticinctum 
Phthanoperidinium alectrolophum 

Pht ha noQ.f_r_i a i n i_g_m f;'.'Q!Jl-2.t11m 

l\reoliqera sentosa (+) 

<::'Ord Oi} pha£J::_i n i_\ll11 d_j_v_f~ r _<JP. n s 

l\pe <;_t: o<U_!li urn b .<!JD}J.1.DO r D h un1 ( + ) 
l\ r P~Q 1 i_gex~1 fi~~JJ.QDtJ10j~?- ( 1- ) 

\ : .... I!' 
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8G0-870m 

90 S- 91f:,rn 

G.l .. ~'HUJYJ'...9..£Yl?.t 0._ 2£U:DJt e c t.0. 
Ii et e r.!:i u la r :1 cyst a l e.QJ: a le ;:i 

fly~>.t :U . .<;Jw~U.llh!lJ.l p_gJ_~J:n u . .m. (P r oba bl y reworked) 

!::!.y1:;J_rj_i;::J19_ls..Q.l)).9lll.'.~- .IJ..n is pin l.lll! ( + ) 
'.!:J..!L.b-1...9.511 QQC·~ !.Cl :f;) J .Q!;lii. ( + ) (s e n::.; u 1 at o ) 

~dnatosphaeridium vittatum 

Wetz.g) ieL1A. art.i.cnlata 

935-1075m: Areoliqera senonensis Zone (early Eocentl 

93S-915rn 

1005-1015rn 

10G5-1075m 

f:,reol_Lg_i;.rc.!"1. ~1_<;';.D..<,lnen.~;is (+) (Common) 
Cord n l2J2.b.Q.e r:j_g) uni f i bros pin o~-:; um 

Qg __ L:L~UJ.!:lL~- QQJ?J.::?.£..i;J_g e !1? is_ ( + l 
'.I'.ectatoclinl.un_i pelli.t:um 

Hafniasphaera cryptovesiculata (+) 

~Qr_(l.Qll..Qhti _~_r:Jc.Il.i.n.m nrnJt i s i1.Lrtt:i s mrr 
Cordosp hae ri dium :tiara_ 

Ql.rrnh.YLoc_ystA. exubera_D.f!. ( +) 

Hafniaspha e ra septat~ 

1095--1165m: Palaeoper.idinium pyrophorum Zone l~<J.rl..y_Pcileocene) 

~.J).mment_: D. dentic u lata at 10·95rn may indicate a thin uppe .r 

Paleocene lnterval. 

f., . 

r 
t 
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109 5-llQt;,rn AJ;£'_Q_l_l_qe r..0._ sen o_m:__o_::; i s ( Abu ncl ant ) 

[le_flandrr>ri ~t~J.JJ.1::.µJ,-;ij; ;:i_ ( f) 

P .:i 1 .:.t e o cyst o d i n i. um 0 u.;::_l; r al i nu m_ ( + ) 
['5J.l\l.E_Qpr'ri(J ·inium pyrophorum (+) 

Cornrni=-nL: C.~3.glabra at 1125m indicate::; a thin Upper Paleocene 
interval above 109 5m. 

1125 - llJSrn 

1155-l lGSro 

G •'~ i: ·" t .i 2122_i__,2 J2,;\ nn1J1:.>:,:::i 
Gt>.r_;i.tiQD.~• L~i. ~5-Pl~.<.~_.i_ps,_SL gJ _t:1Jg_;;i ( + l 
;3pin_i_cj__inium den:::; i. s pinaturn 

['._o i:_r~ o SQ.Qi:l.r:U" i c1 iJlI!J. i !1.QQX~ l_Q_[l_ gj_Q~~ 

01 iqo~>p haer id i um comJ2J_~_x_ ( +) 

Phe 1 Qd i rUlL!ll !fu-1..gQ.J f i C~ED. ( +) 

1185-1250m: Dinogymnium euclaense Zone (Maastrichtian) 

1185-1195rn 

1/.10-1?.20m 

1240-1250rn 

I~; .::i_Q_e 1 i cU n i um s p . i n c1 et . ( + ) 

B...u_qub_i ves iclJ .. :U tes_ reductus 

G.i;:..:r: ?tt tQJ2s._i :o;_ c1 i ~l?.~~LU 
Hystr i.chQ.2-Phaer id i um tu bi Ee rum 
Mf. mprc:111Q12[1or_j_g.i_u_rn s p. W i 1 son 19 71 ( +) 

Di no_gynmi um !:_!Jc:_l_9 e n ~; t;;,. ( +) 

Q_~_rn_ti_n ~19 SLL<Ji.t.t..D.. 1;{£ 1Jm~1 DB.LL 
Tx~pr_oj_!;;__<;J;qs_ m0gmi_,,s ( +) 

,....-_ 
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1270-1435m: Odontochitina operculata Zone .J...hfimpanian) 

17. 7 o --1 2 n Orn 

13 0 5 -131 ~1m 

13 3 5 ·-13 4 Sm 

Al\;_erbia rnirior_ 
~J1,o;i._t:.:iJ.1_gj_gJ_1'.=i II L 11. ( + ) 

<::: ..Y£:..1 one p h e l i. u TI\ cl .i. s t .i. n c t um 

Isabelidlnium belfastense 
J_5_Qpe 1 j .Qj_Dj_Qr{l G.Q.O k S 0 r.0 i1 ~ 

Pr_oJ)xosphaer id iurQ. mi xtispinosum 

Spnrigod in i till!. dc.J .i. t l~11se 

Cr i. Jn ope r i cl in i 1,1J.n 'd.§!J~_?,g_l_Lj__ 

E. r ... Q!J.!~9.. .f.L9..9l.llJ1. 
Odontochiti.na_ operculata (+) 

P...s.li:Hl. Q.CY.~t o d i_nJmn ilio"'Lh.9 n ens g_ 

Ru q 1.1 bi. v es i. cu J i tF~ s LIJ..9-9 s u_,_~ 

Cl .e is t Q_~!Eir_r i1J.1Jilll bJ~ .. 9..11 on ti o ti .i 
(Possibl y reworked) 

Comment: Early Campanian indicated at 1365m by P.infusorioides 

13G5--137 5m (':)1 0_t~:ingi~.i_19_ :trJp0 _~ _u:t.a.. ( + l 
~x oc ho~ p ha er i c1 i UII\ !2..!.J_i..Q..rn!l 
p;::iJ.aeohystr ichophor £1 Ln..Ju29_:i;J,.Qj_g_e~> ( +) 

1455-1465m: Suxculosphaeridium longifurcatum Zone to Pervos:ph
aeridium trunci_lli=rum Zone (Turonian to Santonian) 

1455·-1465m Cicatricosispor ites mohrioides (+) 

E1JIY£LL.oJ_um_ glorneratnrn ( +) 

Isa be 1 i cl in i um L@...9-1:1.....lJ .. lli 

Qg on t q __ ~_h ij: .i D.9. G . .>.1-..S t£J_t_g_ 

.I 
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Q<j o !J..t CJ .G.tL)_.1) n a cost.a t·, <J. (~ C . 
::;5:_bJ_;_z;g;_}.QQ.I_i_:j r_e tj_c u lat us. 

~~ u r r: uJ.Q.:l12.b" eLi rJ iJD:o. ]._Q.!19..i fu £S"~tlJl.rn ( + l 
'f'richodini.mn ca5ta neum 

1485-1495rn: Kiokansium J2.Q_ly..Q.es Zo_ne or possibly Chichao_uadin

l_gm vestitum Zone (Cenomanian or possible Albian) 

CQlfJWt~o.t: ros:.;lbly Albinn indicated by P. mollis at 14il5rn. 

1485--1495rn can n j n q.i a c 0] 1 j v t;_r__i 

Kiojsansiurr1 [l_O)Vp.f'.~5 (+) 

Penetgti::.c;;i_pj te~_ moJJ_ is ( +} 

Sen on i i'l sQ...b_a er a 12L.Qt r usa 

_xena~Cl.loi. C.QL~-:it i..<21..<;l<~.:2. 

fQ.LiJlQ..LJjj_g_[sL1. l_j_D..Q..I..§_ 

15J.5 -2030m : Chichaouadinium vestitum ZonLJ.]l.lbian) 

1SF,-1525rn 

154'5-1555rn 

~tL.QQ.oll.L~ j""'\X:_\]Jml.$_ ( +) 

A.12.t~B- po J~rno.LQ_ha ( i ) 

b.I cit r j s D.9 r i t_e ~~ Q.C.f' l_lil t ll.0.. ( + ) 
(:11 i. C:: ha o lJs1!l.\ ru.11.m II EA ( + ) 
1._sch_yospQr .\J:es \:U.2 i\l_D.Ct.ll5 ( +) 

r, i 1 i a c i cl i i:;g__2_ d i v id u us ( + ) 
tl.Y.1' t e I..~Y_?_t ~} ~ I. ~Lt; h.!11 Q..!l ( + ) 
ae non i. as pjk11:-_.r3_ rnJ_<;::.LQ.LQ..tJ_c u 1 at._s_ 

S i l i c_j_$J?.iElJ;I~1. f.f'..I.Q.~ 

V.i tr e i ;2J2D.L.it e.2_ pa 11 i cl us_ 

As tr.Qasta c~etc:ir-eQ. ( +) (Abundant) 
Balmeispori.te5 holodictyu:;-; (+) 

Corolljna torosa (+) 

I 
' 
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e12fJ .. Lf:i~L'.2..J21Jf3S'J'-_Lcl iil §J).j n o ... ~i a_ 
L Li~ .2rjj11iJlm 12..r o oat u.1.1..l.lli 

OJ i.90,'3pl!iJ~!JdLmr! .t0J;_qw Lr~_tJU!l ( Cornmon) 

O'{~) .cJ i.DjJJJT! ~i !·~a br o ·-:;um 

Ps!'.:.H.Q.Q-9.f!.~1.J.l.1!.!0. J'. .. tfil. t.J_fl)_ 

f1g_tJJ;_r:J_s;~_QJ_p_jJ~~i. ~t.. ~Ll.<J a r i re, ( + ) 

~~f)QJl.92.Qi rL[_~lm II SA ( + ) 
S .. :ts;.lLS! .. t..2 Do U ... ls l2£L9.h9.2. r n i i. ( + l 
2..Lillh r o::s pha e r L<;}_t\U!l 9 OtJ!.C?PhOL\lrr.i 

Co n1rfil:fil : P r o Jv1 h 1 e m i d cl 1 ~ A 1 b i a n a t 15 7 5 rn . 

1575 --1 Sfl'im 

16 O 5-16 l ')rn 

1635--1645m 

1665--1675rn 

6-st e I.QD..9.:UJ s sULt~J'. o i (tr:~?. ( +) 

GbJchaQ_\lstrli.uj_1)m clav i.cls ii ( +) 

P<'!LVJ.fu'.i<;c_i _ _:l:_ r:~s .. a_rur]]. us ( Por~ f ; i bl y reworked) 
P] icatel.8 bac:onens i:2._ ( + l 
p __ Lj_cil tt> ]__h1. mates ova e ( t l 

Tri co 1 [.JO po_l_U;.n.J_te_?_ mi er omu r us 

I.r .. lJ_q_Q_p_,_'3.PD.X.Lt~.9- h urn i l i :zI.. ( + ) ( co mm o n ) 

C·~L~!l'.:lI!;u;..9 rl..Q§.POJ'.'i l:_f~_f:l ~_l}Sj..<1Dl..S.. 

<;.i0::i...:t r j~G..Q.~J-~;;_ g_Q_r UP s [:SJ co ncJJ:1j e D.:?.i-2:! 
Cl,ly_a _t !_p9JJ.e:n i te__,_?._ mJ~lE!_tu~:>_ ( +) 

f.nd os ci;:J..n i_Qfn -1 ... !J..Li..<J.wn 
Li l i a c i rJ i t ~~ :;; per ore tic u la tlis ( + ) 

!:1ll9J: r qngj_~. <:t:;?.Y..1.nrn_\; __ t _-i;..icQ.. 
Oo_g_l}·;JSl~\t t i a t uher cu la ta 

f.ilicispl1aera ))_1p1pi11mn 

C:_~catr ~-<;~ 9?L?.por_.Lb;_:3- <~_r.o1_~_~i terrninatu.s ( +) 

J.nti;;xJ__9_Qi tes_ tr 1oanqularj_E_ 
R qg u bi v ''.5. i. cu 1 i. t P s_ !_TI in imu ;; 

l'.; c. i;_Jj~ Q:::; D..9 ~j t t;;_ '.:'!.. c~ ~ ~-9. Y.il t ill:!. 
For a r!)j_n i ::; oo r i. s ~l0JJHn<= ~ ;ci.c:_a 

•, <;' .~ :. ''._? .,; 
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1695-·170'.)m 

172 ':·-·1735rn 

17 1:,0 - 17G0m 

17 8 0 -· 1 79 0 rn 

1 f310--ll320rn 

E.h:i.l) oc lad it es_ i nch oat u:::; 

3-c.h LZ.9.5J?..Or l...:'2. !2i3..Y vu.5_ ( ~) 

Xe !:El~".i..c:. .~l.~ . II EA ( + ) 

Cr)j_r:. tl\10JJD~J .trLl.11.J.rl Y.f.?:Lt.Lti2.m ( I· ) 

C j r: ~1 t r j_c:_9__s_j_.:_>_J2QJ;_J__l;e ~.?.. ltE AM 

G.iJ:'.'_2.t..L .. ic Q..~ .. i.~LQ.m;:.i.1.~2- Q.e 1 i£a ... U1 :c; ( ~ ) 
C_i c_,:1.Lr..J_<;:g):;_L~W.9LU~Q.;1 DJ=1...<J h !'! 2 ... LL ~L-
r. u 1: <:icl in i urn ur.im 11.L\JIT1 (+) 

I' ·1J: ... V i ::; ,:!_c;_[_lJ.~.!?- ff EA 

::>_t.fd ... l;~J:_gJ2_Q.l 1_L0... II E:i\ 

~l.. a_ v ;:i t i [? o 1 J e n i t es r ... n.t u D d g__;;:;_ 

~~m2u.l.L f P. LQ.QQ 1 J _\:} n i t ~~. rn i .!l!J t.~El ( + l 
G..Y c 1 o fJILJl..h~ l i urn_ t~ i s e n .:u; k Uc 
j , u XfEll.IlJ.JJ..m pr i W .. \Ll...1..lm 

$ t~pJ}QQi...D.l.JE!l corona tum. 

~:~..r.J~l2r:op_Qlleni t:~rr. rnesozoicu~o; 

l-;:__l.'.'! _v ·3..J i l!D) J e JJl. .. t e s h u _g_,_1.Q s i l... 
Eu c o.r~mLi..<iJ.t ... ~'2 .. ~n i. nor ( + ) 
Q.LLDD .. 5_J2_h!:'l e r:J..dJ..lU!l 12 r. oJ __ i :< o-"?...Q.i.n.!1...s urn 

M.rtlLLtr i:r9gj_t_g.s.. ~1-.tnu_1.os.\ds.. 

c i ca txi.GD s Lru2.o :r i.._t_<~ s .:;uuLtJ.LLtlJl.i_ 

E'J...cE.r.'nt _i na ra.dJ ... n..t..0_ 

12 l:tY-.ll o cJ,,;:i!JLt..t.f· rn.Lcr. <2..Lc;lic.!J..l.a tu::; 

R Q11..1? e i .~. p 9 ... r:...Lte....5_ Q u E?.JL-LI ch ens o i. des 

'.]:);j].._obos12pr i tes crassu3 

h_g_mrnent: Prolv1ble J<ite l\ptian to l\J!JL1 n at 1 fl40m. 
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1810···18'..0rn 

l:J70--18130 rn 

l9 00 - 19 10rn 

l930--1910m 

J.9C 0 -·19 70m 

199 0 - 7.000m 

7.1J~>0- 20J0m 

7. 0 r, 0 -· ?. 0 G Orn 

208':·--2095m 

Ci ca tr ico;::; i_:3pQr i_t_c;:s llEAL cf . 

Impa rc:le~'-'-~:3 Dqra si_pi.vPrrucata 

r,_c=__t_j J;LL c cUJli t ·~2.. v e r r11Lrn \U::.!JJ.l 

Ci c .1 t r i C:.OJ?J~W .9 r:_ij:_Q.,? p o t,_g_ma c '.': n S.i?. 

CLc~1_.LLli'--9.5..i.EcD9_LH_~_s y_ c; 0_~1 s t.~1 ri . 

r"~<;:.:1r1iP _l_]..:; ~1ic l:yo ta 

r. i _1 i .-1 c- i <ti J_f' :c: .iD£.~1~aJ_Ls. 

Rou_,.,,-,_j5nor i tes r: r;: t:Jru_l_a t:q2_ 

C:oJ'. n is1,1J a t i. ~, p qr .i _t: e '.> ~-t.Li a t.u s 

<;:_Le;·? tLL c_o :~i_::; _p q_:i;: __ ij: es ~x._i l.i..Q.i cl es .L. !? i n g h ' 7 7 

Gr.i br_QJ?s:.rJs:li n Lmn l7 P i;_;; Q lllt.lffi 
K 1 u k i :3 D o r i t 1;;.s_ a r e o l a t ~1 s 

pod g car p i d LtS''"B- tLL~_Q-9_££ 

9.Lllf!JJlC n 1: i. f e r__\1_ f;_GJ1.Ln:J_t a 

p_et i tr icolp i tQ.,2 g e ra_n_o i__i:_'._r.~_;?_ 

f~ulJtil.ifq2hilJ:r<'l Q_erj_uci.cla (+) 
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211 ') -· 212 <;rn 

7. H ') - 2 1 5 5 rn 

/.175-218'.irn 

220'J-22 1 5rn 

2?.35-· 22 '15rn 

72G5-2275m 

g 1 i er o .fi.lW:2eI i. £LL1JJD. f e lJ e ::; t 1: ·CL. t um 
P~~ (i \)_ C '.:l L P _iJljJ;£ 5 ill~ •'I f!.l!l..0_8.1.~:_;_ 

T r _ _Lr._~:J;:JJ".£2.122..t a !IF-' r y la JlC:l e_D.5 i !"i. 

(.~QJJ c ti yj :; sJ_rn i S.Q_Q_r_Lt..r. ~ y__e j'. r Lu;: i1 t \J ?_ 

['Jj C£._te U ..s"l QSPl.l{]_Q.ll)acrorhyz !::i 

[',~~J: rocyfi..t!l UEA 

Ghi cb~J...Q_l}c~<:l iJlj_ldm_ y__e~~j::__ij;um ( Abunclan t) 

8ph0drj.p i.t es y i rqi n.i ae r1si 2 

!S_.:L_e i th r l..C!l'LP tJ£.L~_zJ__d i tJJlJ tCJn._c:_Ll t:_mu 
Vespe r op:c; is ID2.Y_U_ 

C:_ fr~1 t:.i:.i ~::o;>J_;:; QQ.r .. iJ:c>::>. ~Lu?tr ~1Ltc_ n~> is 
T!:1_1.1 r.n G.U.f;i.P..QLi t ~- 2..P a c k rn.:iiw_ 

2300 -l.370m _ _;__c;yclQD~Jl.l:!_e liurn a ttadalicurn Subz one (earl y Aptianl 

2300-2310rn 

233 0 - 23 1lOrn 

f1J2J;:e .=!_ sUEl.J2JJ_~js ss.t_ ( Possi bly A. polymorph a l 

~::..Ls:\l.t.tlc o~U;por i.J.Q.D_ ll EA I 

c:;;_y_c: l o n e nl1£:~l __ Lrnn .~1_.t_t a ~l.~:i) i. c um ( +- l 
PsLLQ.QQ i ri.t9 f.; e r~2 tQ.PhQ.I 2. 

P .ilosisporites V~r-1.-.!.Ec (+) 

r:~1J _G_sU;_i;_lJ<i_ c:_ 1:..tm~.D .. D J f.l_ 

l 
{ 
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2J60-2370m 

7J90-?400m 

2420-2430rn 

2 4 5 0 -- 7. 4 6 0 rn 

2490-2500m 

2570-2580m 

2600-2610m 

2GJ0--2640m 

~ i ca t.r i _r;_<;g;j l'i [!_QL.Lt.~5- ~i t 1~_LD_IJJl\ 

[' i. l o~:; _LB.!lQLiJ_e!i. c:~.L~J:?_~;_ ;l_tl.9.~Ll.DX.J~. ( + l 

QJ..is.Q.f&/1 a ~_r:_Ld i. urn a ~> t_~_x: . .i2 .. s~r __ IJ m 
Pseucloceratj__!Jrn 123lJif<::rum (+) 

Taerli!2-P_horil ffEA 

C<1lli~~L0 ;', p OJ_Lt es [llO n o_a l 'U';i po r U£.. 

~~..<:lr.l.12 i. t •': ;:-; It F: l\ 

Lµ..x_;i_~J.Lo.J 1 rn_l II El\ 

,l\ e .!l\J .itIJJ.0 <1.i t .. ~-~- 2...1.1 b \Cf x_r_1;!__~_9ll.ll.l2 

G.S!d.d.a :;J2J.1lil.f..L<J .. lE!.l.9 .. ~iL 
C o n ca v i. :c; ~i.mJSJ?_n r i t e ::; 91..<J.£.!ltJ: u s 
Q_f' n _f.o:isj)_Q..Li te;; microrl!_gula tu~. 

Gc'lE r:1_Q~l i n i um e i :3 f' n a c J.; i i 

!:'.[_iJ cJ_i; _:r; 9 r_1_gJ~ jJTJQ!:JX.i.J.j ~- ( + ) 
S~btilisohaera DEA 

K.lQ...L.Urr_i.JlWh'.Jf'J iiJi.lJ[ll EiJ.LO dell 

() ]_j_ 9 Q ~'; P.fu~_ e r td..i.~lDl P.i'_J;_J_<J I"? tu rn 

. 
. ~,_., 

··, 
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I 

2G90 ··2700rr: 

2720-2730m 

2750-2760111 

c; r . i b r. r ) PD L t <Jl.rL1.lLlT!. :-;; c 121.m.eu t q m 
)';phedrl.J]i tes Q.£!1CRr::ts 

.G..0.!l:'L.0..\J.lilG.Y.S t 9. rlill!J.ll.9. 
9J.i qc~.;::1 phar:;_r: _i_ ~JLm!l he l .i. 1ong 1a i. l'}g_c;n_;:;e 

[~o l_y_t.~l.9..DQJ~D o :r:!1t;_ ~; -~:J:tl..D~.1~_11..9-1.fLi. 

C.i.£;1 I; r i_c r:>. ~.? L-:;_ Q.9...r.J.t;__c~;?_ If EL 

r.:Ui1g (> d j 11 i urn r;_~_r v i <:;;__tl l um 

c i_ca !:L!.£.:D c> L'?P9.rJ _:tgii. mi \..9.D u~. 

L<J.c i tbx.L;:i_;~pt1f!Q J::j c:lJµrn cQr r _11g;:i_t urn 

t1JJr:}gJ::_Q.rl .~LL'l . s_.i_rm.lex rn.I cr_o_p_~_r f o_r_a t:a_ ( + l 

!2.U.ca l::_c;JJ ~;l _ llEI\C 

2780-2840rn: ctenidodinium e1egantu1um Zone .t.Hp.uterivtan) 

2780-2790rn 

7. 8 3 0 -- 2 8 1 0 rn 

G.u;_iltr- i~osJsQQJ'." i te9... llEAL 

co LQDsLtl-5.D . .O r a ~al d e_niil s 
!vfuderQ.Il~LG1 r;_t;:i11:r:pta ( +) 

st i. RbI.Q2JJ.J1a :~ r i. cl i. urn II EA 

('. :1J J_i ;1 ].a~-; l1 or_i.tfJ_'.l t lJ r hQ...t..lJ.S.. 

~ i c: a t rj_i;;n1:?J~'U2.Ql'. i. t es_ gJ o t!~:l t u :'> 

p_g n;; o_i_::;p_c.u~J.t.e '<- tr j r tJ c1 .i fl t: .LJ ~; c: f__._ 

?.860-3700rn: Probable Phoberocysta neocomica Zone (pro-bab1e Ber
riasian-Valanginian ·undifferentiated) 

2flG0 - 2l.370rn 

.. 



\ 
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; 

G..t e n i _Q_gd i r Jj_111_D II E ::; 

['J__~:J .0JlLr!_9JJJJ_y.~1 11J 'JX_ ~1_t: o_\l_i;xJ_ 

M qc;l~r- c) nCJJ ·l :_o;_.irnDJ-f_'.i ( + ) 
0 cc i ~:; u_r: yz, l:i l t.S::JJJ;.Q_r_jj__ 

f-'.oTI.lmen_t.: Pos~;ible Derri.J'";ian at 2890m ba::;ec:l on 0. evittii . 

7.8') 0 - ?900m 

7920 · 2930rn 

?9 :.o- 7.CJ corn 

2980-299urn 

3070--3080m 

30 70 -3 080rn 

313 0-· 31'1 Orn 

316 0-3l70rn 

f.I.0.ffl.(~_0_ 0.filJ2b 0 T \ [] cl 

Qc: ci::-;_uc_l".:3 ta r-.v:jJ;tii (+) 

sty i .i_t (~ 11. cl i mrw r;_fgr:J:_<l 

(;_i_c;·_:l__t r i__i:;_9S?.Jli..P _QJ'.:j_t~_:_3 9 I:.9J2Q.w.f'clE~;j___s_ 

GicRtTico~isporites striatu~ 

t!_LJ¢1£.J.OLl_<jJa sp. A (Questionably present) 

0..t.rJ~s.t~;LtSL ii EF 

PhQbQrocvstn Deocon1jc:q_ [leocornica ( -f) 

12..ij;_yo::; por J te~;;_ llEA 

M1Jc_;;li:JQ.Q!~Li___'.:;i_ CiLl.lJ:.C~.i:'n LL\. ( t · l 
(Ques tionQb ly present) 

QJi.9-Q_sphaericlium dilucqj._urn (+) 
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31')0--3200rn 

32l0·- 32?0rn 

J?IJ0-3?50rn 

3270 --J2130rn 

3360--3370m 

3390-31JOOrn 

J1J20<HJ0rn 

3480-J490rn 

3510--3520rn 

3':·70-3530rn 

Dl~L~Lo ::; 12 ha e r i d i u rn 12':! c u J&rn 

Qc_cJ s.l~ c ys tu. ii Ex 
!2.!nsulo::;phaeri.clium ::;p. III 

Ci.catricosisgorit<::;_;;::_ ftEO 

c-i;- :i. b LQJ2QXJ d .i. nJJ irn gxn.n.~tU~~x.mu ( + l 
C:y 111<.:>.:'.LQ5.J2D!] er .i d i um v a l i d urn 

('o n_c.0 '-:_15_;:.,J.t:<'l))> P<?r.J __ t('..lS. mu l t: i tu hf~ r cu ]_;1 t_!_Hfl 

G..t ~JJ.t11<2.<1111.lllm r..u g u lat um 
f":i.n te LDi:.1- 82._or t r1_]_51 (Questionably pref; e n t) 

Qcc is :..icy;;;_t~2 <Ji5-:U_r1<;_!_:9_ (Ou est ion ably p.r e sent) 

C~ .. r.t.l2LQI1_QJ J 0n __ U::.ef~. rrmcroverru~us cJ ._ 
Sys tern9_t_QJlllQ..ra fa:3c icu:j,j_qer.::i_ (+) 

G .. is.!lt.LLC: o s_LSQ9-LHg _$_ r qj;:j cj cat ;t;jr;_Q.;; .\E?. 

Muderon<J.Ll sp. A(+) (Common) 

E.Jl0 ~!lnflQLLtf ... ~ 5.tJJJi r. i1J2 i 11 o s us. 

~~,_, n t _t.Js id J.nL\J!Q. fj_l_la tgm 
T.1tbe r o ~; it r .i l c: t.Qli. rn.on tuos11s 

C.J l l i a 1 as p _ _o r_Lt_~_'.'2. t..LU.Q]2a tu s 

C..o r:s:) lLiDa. ~J_gn o 11 ens is 

r 
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3600·- 3CJ Om 

3 G30-·3 640m 

JG 60 --3 G70rn 

J G 9 O -· 3 7 0 0 rn 

12.~m~ 9_ i. ~[>_Qr i .t. c :; tr i .. U!~U _aJJEi 

Senonia::;phaer.-::1 jura:::-;sica ((probably reworked)) 

RJ..!l.g_od_Ln i_mn. j_\lr_{L~..f?_1~ 

~5,Ln_ t e. r n 9_ ;2.QQL.t u l___..2 

Zl_Q.'-1.\1 i tr i rad i tes c_ol']_O'.'i i m_Ll i~i 
G:,_i <.:a.tr:_ i_ <;:_~)S i s_Q__o r it•" s J2 u r beck e n~; i s 

r;;:_9__,2_t.~.t.gper forospor i tes lfEF 

Q.£' n2gj_~i JlQ_LLtll~ :LC: ] aJ: ll.~. 

3720-4180rn: Possible Ctenidodinium l'§lnneum Zone_j_p_Q_~sible Pol'.'tla~· 

ndianJ 

3 7 2 0 -· 3 73 0 rn 

3750-3760m 

37l3Cl-3790rn 

3840--JBSOm 

3870 ·- 3fl80 rn 

:~Gonyaul.~Jcysta. iurass ic .:i ( l?robably re\.:orked) 

t!.i W_o n_g_pd in .iJ:UJl j_~lQ_a r_i.;L ( +) 

Hi st io cys ta ornata 

Str iate1 l.iJ. I/EL 
T_r i lof.rnspor i te s 9orn_9tus 

l\.mn h or qJ_.;i llE A 

tln.derongj_.J.. JIEA (Que~~tion.::ibJy p rese nt:) 

.. 
•';"'" 

,. 
' 
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12.1'1.Q.b~ r o C--1'.fo t .=i ft E D ( Q u e ,-; t i o n a h J y pr e s e n L ) 

390 0 - 3910rn 

J9 30 -3 940m 

:1 9G 0 --3 9 7 Orn 

4020 -4 030rn 

tJOfl0 -· 4090rn 

4140-4 1 50m 

~rib.roper idiniUJJl qlobat_u_l] 

(Que stionably present) 

Hy_s tr i chod i. n i. urn la nee at urn 

R 0 t ye; r x q1; po ,r_.i _t~B.. t~rnJJ__u_ 

4200~4590m: Probably Hystrichogonyaulax cladophora Zone (proba
b 1 e K i mme r i d g_i a lJj__ 

'12 00 - 47.lOm 

4230-42'10m 

4258.2m 

4 2 e 0 ·- '1) q Orn 

ca 11_!;:__1.JJ~Q_d in i urn II El\. ( + ) 

Al L~Jlor i te~5_ llEG 

Monosulcites scabrat us 
Sentusidinium cuculliform~ 
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'13J0-4320m 

4 3 4 O ·- 4 3 5 Orn 

4'150 - 4'1GOrn 

1'190 ·- 1500rn 

'1516 . GO rn 

4'J3'1.89m 

\ 

G_o1J..Y~l.Vl...<l <:::y_,?_ t~~:i_ j_V.I.0?-..2 s i c St. ( Quest ion ably present ) 

Lant_ ~-LD.0 Q\.l l.9B.I: .. U~-
!'1.S: i. our o g..Q.ll.Y~l1lli:l x Q_i c r y pt a ( + ) 
S_t1b. t .iJj _ _;;;r_l:1_,1P_L0 J2CJ...t:>.JDi nos <'J ( +) 

U._f2i:!_Lr:.i..LQ.0_l_5..[lQ!o..J .. J_e, ~i i1J)_<;I r:_ 11 :o-•. 

(Questionably present) 

Hy:; i::_.ri_c;:h _Q_9..QJl_yi1ul a~ #EA (Questionably present ) 

~~QLQl.ll.D.i::! . cha tea unov ii 

4610-4680m: Probable Gonyaulacysta jurassica Zone (probable ea
rly Kimmeridgian) 

1Gl0-4G20m 

4G'10--4G50rn 

<;::teruJiod.i.nium ct19n<.'1.Lllrn (+l 

Tuberositri.l•;) tes Ifl§1or 

f'. i_c •l.t..rJ _c p ::. J_ s P..9 :ci t_Lo_$. II EAP 

c;:;'.9-'s tat1::1:pe rJ. o:i;_g_::;_pQJ:J _ t;;e.:;;_ II EE 

·,, 
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.1.690-4815m: No zonal assi_gnrnent (no age assignme""'.D .. tJ .. 

G .. '2.l!l!Ilt..flt.: J\gc! .indel~enni.ni:lte due to high amount:; of: drilling mud 

addit ives. 
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APPENDIX A 

.22 

Alphabetica l ListinQ of Species Shown o_!1_ Occurrence Chart: 

Marine Di nofl age l l ates 

Taxa l0~ation inde x 
J.nde:t; numlH-on··s are the columns in i...1hi ch tlH~ lC.\'.IJ:rn r:\.ppr> .. 11 s 

['Id(:?~< 

number Ta:t;on names 

:<:17 
'CJ 

40 
~5B 

14~~ 

CH 
221 
l ''1~3 

51 
155 
10·;, 

4·3 
:::G 
::~·; 

Li 
14'0! 
11[) 

1 f,~; 
11 '3 
105 
~::oo 

120 
220 
202 

7''1 
/2 
l'.3 
H5 
·:JG 

11 (l 
12'9 
136 

11 
'35 
'.,";fj 

50 
61 
22 
2'3 
75 
(.)!":j 

f.G 
l :~4 
1 ~11 
18'3 
121 

Act1omosphaera al ci c or11u 
Acilomosphr.u?ra fll?pt un1 i 
Ac~1·~m0sphaera ramulifera 
Ac homosphcu~r a sa9ena 
Adnatospt1aeridium v1ttatum 
Alterbia acu1nir1ata 
1-\l tl?Ybi d min•.:.r 
Amphoi·ula f!EA 
1\mµl10:.rula rn•1taellipti•:,, 
Ape•:todi nium hom>:oHK•r-phum 
Apted ar1ap•1rissa 
Aptea polymorrJl1a 
Apteo(Jir1ium grar1ulatum 
/\ptf1c1cJin 1 um spr·Jf..?t onens1: 
Are0ligera sa111~nens is 

Arrnoligera sc?ntosa 
Areosp•1aer1d1um arcuat11m (large f •Jrm) 
Areosp~1aer1tliurn 1null1r:orr11.ttLJm (large) 
Art?osphaeridiurn multi•..:c•Ynul;Ltm (small) 
1\stY-ocyst<.1 llE/I 
A~;trocyst~ cretacea 
CaddasfJ l1~era t1alosa 
Calla ios1J>1aer1diu1n asymrnetr1~a 
Car1ningia colliveri 
Canningia reticulata 
Car1r1 ing1a r ir1g 1·1~~;101·u r1l 

1:antulodiniLJm ftEA 
CilS~iculospl1aer1di a mag11a 
Ceratiops is diebelii 
C:eY' at j op~11 ~:i pr_1,r1nu•:e~t 

Cerat10psis s 1Jecios a gl~br a 

Chatangiel l a H-Lf\ 
Chatar191ella tripaYtita 
Ch1chai: .. 1ua.cJinium HEA 
CJ1ic}1aouadinium dJv ici sii 
Chi·:haouar.linium vt~stitum 
Ch t r ·=·Pt er i cJ i um mE~ ~;p i 1 a1 lU <n 
Cl e1 stospha-er i di um huguont i •:it ii 
Cordosphaer i dium cantl1arellu1n 
Co:1Y"dospha-e-r i cJi Lw· d1ver9ens 
Cord1.)sphaeridium fi.l:Jrospinosum 
CoYcJ(:.:-;phaeridi um grc.\i:i le 
Cordospt1aeridiu1n i11odes in1)das 
C·:)l' dosp!1aer i r1i!1m i nodes I oru;i i pes 
Cor d•.:osphae.r id i um mu l ti ~;pi noHum 
CoYcf0 s11~1aerid1tJR1 tiara 
Coroni fera c11:eanica 
Corrundi11 1 um sp. indet. 
CYibroperidiriiu~ confussa 
Critiroperidinium ec1wardsii 

l11d· .· ·· 
f 1l 'llt l . .J t -" I' 

l 77 
14!5 

; :1)7 
17J 

14/ 
91 

18:-~ 

2~m 

2(rJ 
156 
11 l 

fJE 
112 
13-8 

2!5 
B2 
13 
: .. ::4 
25 

130 
2::c 

'.31 
1:::: 2 

100 
·37 

l ~;,·1 
14·;;; 
2(1[ 

18/ 
92 

17G 
1EA 

14 
(',/ 

3B 

15 

Cr iiJrop-er idinium nhr-enbert;,ti i 
C'ri broi1eri.cJin1Ltm episomu1T1 
Crit1roperid1r11\Jm g1lJ5enpc!1 
Cr 1 br-op-eridin1um fJlobiJturn 
Cril1roperidinium qYanu 11qerL1m 
Cr1hri:,p1.?.-rid1nium ~ep1mer11b.1m 

Cr1broperidiniu1r1 sp. indet. 
CribropericJ1niur11 wet~elii 
Ctc-?ni.di:od·ini um ltES 
Ctenidodinium chor1dr1Jm 
CtC:.'nidodi nfum r"u9ulatum 
Cycloner1f1elitJt11 at1:ada1icum 
Cyclonep~1elium brevi sp in~Jm 
Cyc 1 onephe-1 i um di st in•: t-t.1m 
Cycloneplielium d:stin~tL1m ~r"ev·isp . inum 
Cyc l onephel i um e1 st-?na.•: ki i 
Cyclor>siella sp. A sru1su B ~ W.ill '78 
Cy1nosospl1aeridiu1n validum 
Di::tfH-i i l id i n i Ltm- p.;.H~ ~if;? ls i i 
Da,Js1lidi r1iu1n sitnplex 
Deflar1cJYea dentii:ulata 
Deflandrt:~a limp1da cf., 
l)eflar1dYea oebisfelde11~is 
Dt? ·flandyea p•1osphoritica 
DingDdinium cerv1culum 
Dtngodinium j ur-a.ssi-cum 
Dinogymniu1" euclaense 
Dinoptt?rys_iium cla.dQi-des 
Di stat •:•dinium ell ip~icum 
Difita1;odir11um pa-radoxum 
Er1dos~riniu111 luridum 
Er1,Joscrir1iu1t) pl1aro 
EoclacJop yxis praniculatum 
Ep·el i c1o~:;phaer id i ;,\ spi no-si~ 

E~;1.;: •1ar i spha1?r id i a r ud is 
Etn-ydi.niuin 9lomeraturn 
Exocflosp~1 aeriditJm bifidum 
Exochosp i·1aeridium sp. irldet. 
Flore11tina rad1~ta 
Fl c.n" e nt i ni1 ~.;.p.. l nrJet 4 

Frc•tnea ampl1ort1la 
Ft~om~a fYa9i l is 
l~rc1tnea sp. indet . 
Gaydochniu-m eise-nacl<i i 
GlaphrcicyGta mi~ Y~1fenstrat.a 

61 aphyr·ocyst; a t=!':~.uber ans 
G-laphyl'~,_:i1:ysta intri •:: at;a (larqE• f..:)rtn) 
Glc:tph yrocysta lacinii forme 
Glaphyr •:1.:ysta. Sf.:mitei.: ·Ca 
Gocl1todi n1 um simplex 
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APPENDIX A Cont' d 

Alphabet ical Li s ti ng of Spec.:ies Shown on Occurrence Chart: 

Mar ine Oi nof1age11 ate_~ 

ra·1, .,\ l.• :o •: ali i")fl l ntJ e ,_ 
111dt·~. fH1mtJL' f'-- ·· ,1ru t h '.-.!' ,· , __ •.luo'ir i':.,, 1 r 1 <.,1\ 1 J• Ji !.lH • t.d·,, , __ .n •. t-Pfi•• .. tY' , 

I n d c3-,; 
numbr•r 

:. / 2 
::ao 
:: J l 

L·-i 
GU 

l ')b 

43 
54 

2 l 'J 
2G 
·;'.1 

?.27 

(]'/ 

08 
•y j 

7[] 
1 (lL 

·!4 
l If:l 
1 ('., ['; 
1:'}1 
123 

:: l (l 
45 
[. ' ) 

1::::.01 
l '.j2 

22 3 

! 0 0 
l fH 

lb 
l) l 

.: ! LI 

(=j ,_:iny .. J.ui d•:: yst a d1 i.tt l nc1 
(J(.:inyaul dc y-:.:d ;a j ur.:-\S S l Ci~' 
1 _:J'..)ny ~ .\i ,tl d o.: ysl;a ~;p. i.ndQt . 
Ha f nr i . .\ sp h a. c!r .::~ o:: r yp I. (_·vc"!:; i ·~ u l ,-:\ L <J 

~i~fniasµt1aer a s1~1Jtata 

He~;l PY ·1;.:)tli a- i.:; p ~ i ndet;. 
Hut e ·r· .c-11.1 t c;\•.: ai:: y s t a 1:: amp a tltJ l. d 

f·teteraul~cacysta J~i1talea 
H1 i_:; ti i::::.•:: y -st a oY nr.1 !: a 
~- ~or1lolrybliL1m f l0r11:1es 
• ·l0m ·~ tYyblium pallidum 
Hy st r J. .:: I,. >di ni urn l il.ncec1tum 
!·l y str i 1:: t1-r:u:f in i u.10 pu l 1::l1r-um 
Hy stri1_:ho9.:)n yaula:r: ·HEA 
Hy~:i l; r L •:: hoko 1 p•:•ma Y i 9-clud i c1E' 

Hy s t r i c h1J kol pomi\ un l c,p J. num 
~i ys;t r i ~:t10 spl1aeridiurn cooi,soniae 
Hy st r 1ct1ospl1 aeridi u1n tubiferli tn 
Hy r;, t; r i ·.: hosphaer·i:.:ip~;; i. s •.)vum 
Imt-JtI1: c.1d i nium k •::ir1dratj e vi l 
J11rl.Jat o di ni u:m 1111 Cl~r:• podum 

l11\l>-a todin1un1 <;-; p. tncJ t:-:t -
I !:'.;,J.bE'l idi.nium tJe-1 fastr::n -::.; e 
1 ~~abel1dinium co0ksor1i ~e 
I!:;abt :?- l 1diniucn mc.:onum 
IsatH~l id1 nium SP ~ indet. 
}<i .::-ik<1/1S i u1n p .o -1 YIJC·:?-S 

Kisselovia coleotl1ryp1:a 
Kl r!i t h-r i aspha.e r id i. um r:: 1.:•Y r u9at;um 
l<l ei t 1·~r i a -spt1a·er i c.l 1 um e1 n•::1des 
l ( luit~1 r1asphderl1Ji1Jm fas~L ~ t!Jttl 

Kleitf1riasphaeridiu111 loift~ense 
Lanter11a bL~lgarta 
L 2nterna spoY-tul ~.\ 
f.. e n t i ni a s-n-Y Fat a 
Lenl1r1ia wetzelii 
L i n9ul od i n i utT1 ma•:.:l1a<~-r i::iph()l'Um 

L.u:,;;:1din i um lfEA 
Luxadiniu1n primL1lum 
L.uxacJi n i um pr cipa .. t. u 1 u m 
Lu:,;ndtnium r.ip. indt:-t. 
f'1~? i OUY i:·~-1ony <'.-.\t..ll az du-fl a.nd1 t~i 
l'h.'? i O:.'.•u Y OD()nyau l a ~1: cl i 1:.: r y p ta 
Mr-..i i i:) u-r c·~1on-y 1Jul .:_\x s-1p;p. 
MC?1 •::.uY cic J •::irty~n.d a~: st • .:;ver i 
f'i r.!rn! 1.1,.. 1M·1· .. •pl·1 o: ·r· id i um ,: \ - ! ~p i 11 .:4 Lum 
Mt1mtn· 11nopfl>:.·,~~ i d J. um ~;p. l.·J l. l ~ ;; ._•n 1 ·-J-/ I. 
1 ~1. i J 1 i •: •utJ.::.itJ in 1 um .JUb"'-t r l <: ; 

t·1t..1rk"l t ' •:1n9 id !H: /\ 
iv1t1du_r.:_1nq .i2. i.•.r.,y rnmi>t.rJ• , t 

lndr~ ''· 
numbt.? Y 

l 'J •f 
1 f,'. ) 
18'.) 
l 1 ~1 

l •;J (J 

101 
l l '.l 
1 ·=iu 
.:: 11 
188 
220 
1 B(; 

102 
1•)1 

15 0 
IG 

195 
lG/ 
1<10 
l 'J'.> 
ic·:.i 
l ')/ 

1•I1 
11 ·1 
12~.J 

1 ;3·;: 
u 

71) 

·::14 
.-.; 

·:10 

7l 
11 :c-; 

1 ~17 
17 
<fE 

21 c. 
Tl 

;?:24 
1''12 

•l7 
·HJ 

1 7•1 
[I') 

15') 
L:b 

10 

f'h1de-r •:·n.uia. cal t for nj 1:0 

Mc~tJe-r•>ncJi CJ i rnp.:lr j 1 j_ ~'· 
Mude-ron:9i.J. <;.;i1apl e:1; 
f1udr;;.•r•:•nqia simple•:-. m1cropeY- forrtl:i::.\ 
M1.tderongia s 1J . A 
Mudr::!rong i a st a-ui~ oi; a 
Nyk tt:r ii;-: y s t; a ar a•.: h n i r;•n 
Cl<:(: i su•: y s t <1 it E X 
O.::c i ~iL&cystil disl i ncta 
CJc c i sue yst <J- evi tt i i 
Q.:i: i sucystf1 -sp. i ndet. 
Occ i sucysta ter1torii 
Od011tochitin~ costata 
Odor1tocl1itir1~ c ostata cf. 
Od o ril:o·:r1i t; inu. ope?rcul .. ~· ta 

01 i n•:."J·sp-har.=t~ id i u1n aster i Qe-Y urn 
01 i ~JC•sp!1LH? r i d-i um ci:.:imp l E';; 
Oligosphaeridiu1n diluculu111 
[Jligosp•1aericJi um div1d\JLitn 
Ul i gosr1t1aeYi cJium fen0slr;1twn 
Oi i q•J-<: i ph.::v:_~r id i um h t=.?·l i l i::i n-~-.JJu- i n-,_;,1c~nse 

01 .i 9o ~ip- hc:\fJr i. di um ~J(~r· f i::<r at-uni 
0 1i9 c1~:;pha-er i rJi um pcu:ul um 
01 i~10•.:;.pha1::~ridiu111 pr o -1 i :t:-<:)S p in o sum 
01 i qo~;pt1•~,r~r id i um pt.tel •:hr;-r r l mum 
01 if:1+:iS-fJl1i!er i di um t~c· tLun tot-t.1m 
IJ.:.:idna·c1at ti a tu-b~:! r •::ul ,:i;l.:.a 
OpE•r1:ulodinium centrocar-pu-m 
Pa l a.r~r::rcy~;todi n i um a u Bi; y (":d: i num 
Po·.\l ar~ocy£;.t1:)cJi ni urn Qi.\b •:-.:<r1E-1ns r,_1 
Pa l 1:\e1::n: ys t-o::rd in i um gol z owen-se 
Pal aec·hy~;t i~ i c hopho1,. a inf us•:•r i i:ai cfes 
Pal~eoperic1inium pyrofJ}10rum 
Pal13-F!cd: e t radini um sp~ ind.t?'I: ,. 
F'areodinia cara·l;i:1phr::o1--a 
F'c~.n t c~cl in i um l irt i 1: i ni:. tum qr anul t:.\t um 
F«.-·:>1Yl;1 .. HJi 1-li um la t i •:in•:: t:um lat i 1: i n1: tum 
F·er i S~jf: i ilSpi1a-ei~ i cl i. L11n i l EI\ 

Ph <:.)l od in i Uff1 Hk\i;__H1 i f i •: um 
Pl1oberocy~;ta #ED 
Ph (:.i:Jc-?t~ocysta ne•J•;:i:.:imii:.:a nt?Ot:: •.:1mi•:i.\ 

Pht f1ar1o~Jeridi rliwn alec1:roloµ11u1n 
f··ll t; h ar11:.:ip-r:r id i n i um •:: oma tum 
P0lysphaeric1iu111 subtilu 
F'i.:rl ytL~phan1:•phc•Yus s1:h1ncJEit,..•1)l fi i 
PYolixosp!1ae v icjiu r1l n1i x i;i s11inos uo\ 
f~ ~;eucJoc1~rat11Jm nelli ferum 
t~'!..;eudocr::?ri.\t1um regiurn 
F:~11:• mb odin 1um dracc• 
f_)c!l e11opernphi /~ nepf1Yo i dt.:?";.i 

I 
! 



Bujak Davies Group West Olympia 0-51 • .24 

APPENDIX A Cont'd 

!d pha_bet i ca 1 Listing of' Species _Shown on Occu...i::.r,.~nce Chart: 

M<!_ri n~ lH no!_lyJJ~.:U~~-~-~ 

rd ·· ..... .."\ 1·:·<dti1:1n ind ·.:..~ ·. 
fn,_l.-~ . 11•1 ml.:i::·r-:; ,·1(e t~H2 1::•:1 1 U.1~1 n·:-; in 1 .. •hi.• h the· t ."1 :•.•::•n ;.\ppi€•.•1· : , 

In.J•?'" 
riu111bE• r" 

,,,,·: l · i ~.Ju r 1..:1n 1 <\sphaC? Ya .JUY"<"'.tS5J.•::a. 

11 (:. ~-.lenon1asp haf;:!l"i.l 1111•.:Y 1:•rt:-t1 ': ul uti.I. 
t<)7 St~ rl(~1id~iP•l acYa pro t rus~ 

~29 SentusicJinit~m cuc1~lliforme 

213 Se11tusicl1r1 ium fil1alt.1rn 
1:3 3 ~~i i_ l J. Cl. •.-,phaer;J buspint1m 
117 ~31li•:1~;ph,:1.eri.1 ft:ri::1:--; 
t~i Spin1dini. L•m rJensi~;pinatt.un 

LB !:)r:n. ni. ter· 1 tt!S r: l-,l: s~;ipc~l l is 
.J !Jp in1 fer .1 tf!'c;;, p c.::.;c~uc.lc.1furcatus 

b f3pini fe1i t;Qs Y CHJi•)SU S 

t ?/ ~;pon~;i •:< di rn um HE A 
·J(> Spo::inq•:1d in i um dr?' tit i '~n~.;f:? 

I ·70 ~pon9c1d in i um ~;i::.d_ i dum 
l~ic) Stf:!ph •:•dinium .:.:·.~11r.::onatum 

102 St1 pJ1r osp ~·1 aerid1t1m 4IEA 
12B Stiptlrosphaer-idium antll 1: 1pt1c•rum 
lbG SutJt i l1sphae•ra HEA 

.. ~·:34 Suht 1 l. i spt1,~f2ra paemi nosa 
1 ~lt:. ~~u l>t 1 1 i sphc1-C<}Y" c:\ per l u•.: i dt.t 
~O~ Sub t1 li~;iJ~1aeYa sp r>. 
lf,1 f.';ub·t1l i"ph ,1 m · a l:ernll.1 
10-:-~ Sur •::utosph.~t::-ridi um l.:.1·1-..:: furi::al;u1n 
1 ·;J•;J ~)u1r•:ul c·~.phae1·1dium c:-:.p. Ill 

J SystHm.3tc•ph1::•ra .O\ncyr(~a 

2 12 Systen\atop~1or~ fasc1culi9era 
:~·:; Systematc•p•ii::ira pl a•:a•.:antlla 

lC(J Ti:.\C!ni.:.·phor-a H-£/\ 
G3 fectatodinium pell t tiJm 
?7 Thcll dss1phora peli.\fJi •.:a 

l1)4 Tr1f.:h u dinium •:ast .. -uH.'?Um 

83 TYipr0jec1;us 111nr1r1L1s 

57 TurlJJ. • .. )~.5. pt1aera fi lof"5iJ 
1~3 Vesperopsis 1nJy11 

~9 Wctz el tella art1~tJl ata 
:.! ·~ Wt~tzel i e l 1 a •:::•Vt\l i ~; 

! :.~ '. ·i Xf2 11 :.v-:i i::u~; HF r"I 
l tJQ XPn,-\s.: u~:; ·-:1~1~ ai: 1 >::H de."-:. 

I 

\ 
I 
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Shown on Occurrence Chart: 

Spores 

ln<Je ;,, numbers a_rt .. U1e c •:1lv.mns in i..1h1 •:h lt1e taY:on i'lp pei"H'' S 

IndQ:i: 
number 

24 
104 

E!:i 

1 Bl 
182 

fJ':2 
127 

t ')7 

2G 
:.:H 

138 
•H:'., 

1(l1 

Tl 
:; -; 

l 1 :s 
1 c-1 

12~5 

1 '33 
17'7 
HC 

70 
21C 
!G5 
134 
HJ5 
l 7 <) 
21 (l 

f:l3 
117 

5f. 

·ra :'t:.:._. n r1 a mes 

/~bl P.Sp•:1l l Ql1 i. tf?<,.; mi CY •JY" C?t i ·: lJ lat us 
Acanthotr1l e tes v~Yiesi.>ir10sus 

Acrilosi10Y i tes ex ~ avat1Js 

Aequitrir ad ites ttED 
Aeq1.1it:rir0dites baculatus 
f~u q u 1 tr t r,;tdi tes cc•nosimi 1 i s 
Aec1uitriraciites si1inulosus 
Aequitr1radites SlJbverrui:osLlS 
A f roi10llis jaYd inus 
f1l i '3 por it es HEG 
Alisporites bilateYalis 
Alisporites ~1randis 
Alisnor1te~; tt1omas1i 
Aratrispo rites ocellatL1s 
Araucariacites australis 
Araucar·iacites p-ur-.ctat:us 
Asteropo ll1~; asteroides 
8aculat isporites comaurnensis 
Et.:l 1 mei spor- it es hol o:Jd i 1:: t yu.s 
Biretisporite~; potor1iae 
CallialaspoYites dar1;picri 
Callialasporite~; infraruncta · us 
C~\l l i al aspor i tes m•:;noal .J. ~3port1s~ 
Cal l ialasfJor i tes ot1ru tL1s 
Cr:tl. l 1 al nspo-r i tes tr i l C•batus 
Callialasporites turhatus 
CamaYozonosporite~i insig11is 
Cam11enia gigar1tica 
1.:a r- ya_pol l eni tr!'s st rnp J. f!X 

CedYipitr"s llEA 
CedYipites car1adensis 
Ce dripites cretaceus 
Cer-ebr1:.::.pc1l lE-~ni ter; HEC 
Cerebropollet1ites rnacroveyyucosus 
Cerebroi1oller1ites macroverrucosus 1:f . 
Cerebropoller11tes mesozoiCLJS 
C}1asmat.Of5por i 1.;es major 
Cicatricosisporites tlEAI 
Cicatricosisporites ttEAL 
C i •: atrici:n.;ispor ite~; HEAL •:: f .. 
Clcat r icosisparites REAM 
C1cat r icosisporites HEAP 
Cic atr1cosispor1tas ttEAZ 
Cicatricosispor i tes llEl_ 
Cicat r i•:osispor1tes ttEM 
Cic a 1: ric os 1sporites ~fEO 
Cicatricosisp0rites abacus 
C1c atric os1sporites ann-ul.::Jtus 
Ci ~ atYic·~sisporites australi 1?n sis 
Ci c atr1cosispo r ites cocor1onier1sis 

Index 
nL1mbc? r 

'11 
l :JI 
202 
105 
147 

1~"53 
-12 

1 •10 
1Gf. 

19 
2 l)fJ 

'"17 
183 
174 
178 
1 '] i 

1 [, 
1 -:~3 

1~14-

·::in 
8() 

:-;; 
7'.i 

12B 
155 
1 7 t 
17:<' 

:_"j 

? ! c: 
11'.l 
1 :=!!i 
L'O 1 

ll4 
102 
212 
1·3·3 
38 

l.l"J 
14•! 

21/ 
1 [-3(; 

145 
tE.8 

7E 
18 
1 ,, 

7 
2(1 

Ta:~:on names 

Cicatricosisp(lrites crass1terminat us 
Cicatricosispor i tes delicattts 
(:t.-.:t:.itrici:::i~;i!;p1.:iritr:1.:..; t-~xilioider:-. 

Cicatricosis11orit es exilioides, J)0rt1~77 

Ci1:f"ltYi1:osisp1)Yit;es ~?~1.ili1-:1idt~~_,, Singh'77 
C:icatricosisporites globatU!i 

Cicatricosisµorites grabowensis 
Cicatricosisporites l1Ltgf1esii cf. 
Cicatr-icosi5p(Yr·itt.~-s ma-9nus 
Ci cat r i cosi !::ip Or i tes mi nut aest r i i.-lt us 
i~icatricosisporites mohrioides 
Cicatricosisporites myrtelii 
Ci•::: <'J. t.: r i cosi spoY it e~; p•.-:>t om<l•:ens is 
Ci c atr i cosi spo1 it es p-ur be·: kerH-J:i s 
Cicat r ic ·:.isi spor i tee:; reti1: i·:al:Y- ii:o-sus 
Cicatricosisporit e s SfJ . A, Dorhofer 1977 
Cii::c..\trio::i:)GispoYitr;is sp. A, Ool'· i ng l ':JE.5 
Cicat r ic•::.isispor·itr?~; sp .. indet . 
Cicatri~osisiJ•)Yites sternum 
Cicatricosis;Jorites stYiatt1s 
f~ i •::at r· i •: o~; i spor- i t f.?~:.j v12nus tu..:;: 
Cl ava ti poll en it es hu_~Jhe-s.i l 

Clavdtipoller1ii: e s minutus; 
Cl avi.\t ipol 1 eni tes. r•:•tu-ndu.s 
Concaviss i mispor ites giganteus 
Gor1cavissim i s ~1orites lon~!iverr1.1cat us 
Cor1 •: av i ~;~-; i rn-i s-p•.:•Y i t l~ S multi I; ubf.?'f cul d \.;um 

Concavissi1nisr1or1tes pwlc}1er 
Con•.: ~-:\ v t s~;i mi ~;por it es punc ta t;us 
Co!"ICi\V i ~:)~:.:;imi~ip•:ll~i tE~S sr . 1r1rJc.•t: . 
C·::irt•.: avi ssi mi spot~ i l: r~s ver Y u1.: at; us 
Cont19 n 1sp-:irites olebulentus 
Contig.nispc·rites hilsei 
Coptospora wil liamsii 
Corr1 i culatisp0Yi~es striatus 
Corollina c•iateaunovii 
Coroll i ria e1:J1i na ta 
Corollir)a toYosa 
Cor o l lina vignollensis 
Coror1atispora valder1sis 
Cory l us 0-L.A 
Cost at opeY f eir cisp(:ir it es U-EE 
C•:1sta.topnr-f1:l-rosporit t:?s ltEF 
Costatoperforos~1orites ttEG 
Coupe1 i spor it E:'S maj.or-
C1Jµul i fer opol l e n it es mint1tus 
1~yat ~1i 1iitcs ~ustralis 

Cyat ~1 id i tes minor 
Cyathidites sp. inclet. 
Deltoidospora J1allii 
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APPENDIX A (cont'd) 

Alphabetical Listin9 of Species Shown on Occurrence Chart: 

Po 11 en and Spore;s_ 

r 3 ·r: -;."\ 1 •:11: a t l .:rn i n de'< 
Tnde~ nL1mb e(s are the columns in w!1i ch tl1e ta ~ 0n appe~1s 

Tnde:1. 
!!Llffibe f 

l/j 
18(> 

140 
lff7 
')2 

l l E, 

fll 
i:x 

·:H 
137 
G/ 
SH 

B~:i 

103 

180 
1 (lb 
l '.:'j (j 

211 
UG 

<l 

GB 
1 0 -l 

88 
l'j':I 

77 

'j') 

5':J 
713 

::.-0·::1 
lH'J 

·.~~0 ~1 

120 
1 OB 

fl 
1-:ill 

14 
::;:1 
i':'~ 

•17 
34 
(,(1 

Dr:nsoi sp.::.r .1. i;es mi1:.r .::.Y 1.1~1ul atu~:,; 
Denso1s11orites tr1racii~tttJs 

Den so1sr0Yites tr ir~d1atL1s ~f. 
Den5i:•i spc.r l te"~ vel atur.; 
Di.st al lr-ian ~.Jl-d tsp.::-.Y i t c~~s irr· e 9ulcJr1s 
E.phc=!d1'" i pi tes pri::-ic: er .:\s 
1::pt)r-:dr1p1 tc:s vi19J.n1.a1-1n•;)l.S 

Eui:c•mmi idi tes mir1ot'" 
Exesip1~llen1tes s~ abr~tus 

Exes1poller1ites t L1multJ 5 
FoYuini ni sp•:.:ir is HElc .. p hatr:? 
f--OY"i.llninitipOris asymmr.?tt"iCC·\ 
F"oram1nisporis w1~nthaggiensis 
F-1.)Ve-ospoY i tr.:.·~;,. f()V F.!orel:i1:ul .:Jtus 
Gleic~1eniid1tes d1 sta lora11ulat1Js 
Gle1~l1aniidites tninor -
1~1 ~1·~t1eni i1.1it t?s s ~nc•ni•:us 

Irnp a rcJecispora ap1verrLJCata 
Imp.:u--decisp1:q"a c.; p. 1\ 1 Do-rh.:)f€}r 1·~)7·7 

I.r1aperturopol l en l. t:e~~ llEA 
rnterl~b ites tr1anqularis 
.i.s•: l1yc•i::;por i tt~s di ~<junc t.u5:-i 
JanL1 a~>p•:•r 1: !;es t1..un1.1l ,.:.•RU S 

l ( luJ~isporitras areolatus 
l<lukisporites fovt?olattJ5 
l ( lu l~ isnoi·ites variegat1Js 
t_a e v1gatosrJc•rites mcsolc•ir:us 
Laev19atosr1orites ovatus 
Ldr1c01dites m~gnus 
Lr-~· i •J tr i 1 t_ites t:iqui.ex1nus 

Le1otr1letes meckelburye11~;is 
Leptolep1tJ1tes v~rrucattJ~; 
Li l i a•: i di t c~-:.; itE/\ 
Liliac i dites dividuus 
Li 1 ia·: idi t<:?<S; ineqL.li:d is 
Lil1ac idites p~roreticulatus 
Lycopodiums~J0rites austrocldviticfites 
Ly•:i:.podi umspr.:n· i tes miu· gi iiatui::-; 

M,Jt •:o n i s p•:i"f i ti:JS ph l n·boptel· o:ii de<:.'i 
M•:•n .o::i~;ulci t12s scabratu.s 
Ornamr.:inti Fera ba•:ulata 
Ornamr.;;ont1 ferd 1~chinata 
{)smur1cfdc1d ites clayton1tes 
Ds1nundacitlitras niaJor 
O~JmuncJa .. :1<Ji tes •;1ellmarlni i 

Ovo1di rlium ~;ca l:lr.::i~:.;um 

F'a:vi Sf.lCC i l.:1.::s ~H:'.A 

Parvisacc1tes anipltAs 
F'arv 1-:;a.:: o:itt:s h i..:1 r-tf2nensis 
PaYv1sacc1tes radiatus 

Inch~:,; 

nurntJt'-'r Td :t: •:• r1 nan1PS 

B'/ 
'.cl 

G9 
8 ") 

l ~'.- 1 

l C(> 
l /'.:"j 
::no 
12 1 

·=; 
J G<I 
1·:i2 
1'11 
4fl 

l:i7 
t2·::: 
4"J 
~;(I 

l 1 ·I 
17 

1'12 
Gl 

1 l l 
130 

<fl) 

1 (>'/ 

1':i0 
1 

t I)•) 
·:,15 

'fl 
203 

'31) 

•12 
1 (l(> 
•1:~ 

IGl 
G<1 

l 1 
15 
/<I 
<l4 

......... J 

1'..:!G 
l'OIE. 
15 1 
l ''J'.':i 

P~rvisa i:cites ruqosus 
P<~ r1et: c-t trc::,p1tes n1~·l li~;1 
PeYin°.:ipoll1?nitr.:.,s el,::\t•::•idcs 
Phylleccla.ditc~s .in1:hoatus 
Pt1yllocladites 1ni~rorett~{Jlat:(JS 
Pj>::P.r.u~pcdlt.~n1tes fip. indet. 
Pilo:)SlSP•:, ril:t~!.; cY.:H;sungul(.l ·ri s 
Pilosisporites ~rictJS 
pi ~•:J S i !5P·=·r i l; es 5f.?fll i ·= t1P i l l 1:1SL!S 

P1losispor1tes tricl10papillosus 
Pil os isµorites verus 
F'inuspollenites sp. indei;. 
Pityosporit~s liEA 
Pity0ss1orites dividuus 
F'li·: atel la llEl1C 
Pl i 1:: ai:el 1 a bai::•::1nensi ~.i 
Pl io::atl~l la IJi fU>'•:ata 
f~ licatella c rimer1si s 
Pl icatr:?l. lit malosovar:? 
Plicatella problerni,tica 
Pl .i 1

: : ;:1.. I: t~l la p seudc•mac r •:• r hy ~ a 
Plicaf:0ll~ sp. ir1det. 
Podo~arpiditus canadensis 
Podocarpidites eJJistriattJS 
P 1:1d 1:•i::a.rpicli tc~s g-ranulosus 
Podocarpidites l1ert1tsii 
Podocarpidites pot·~fna•:ensis 
f~odocarpidites tricoc~a 

Polycingulati!3porites sec1mentat1Js 
Q1Jercoidit~s ULA ·· 
Retitricolpites c1erilnoid~s 
Re~itricolpites ~eYmimurus 
Retitricolpites vulgari s 
RotverrusrJorites ten\Jis 
1-;~ 1::.t.Lsei s-por i t:es <~LHiki r chens•:•i de-s 
l7~ 1::ii.. tse1 spoY l t1..::os r adi atus 
Rouseisporites reticulattJs 
Ro useie1J0rites sin1ple~ 
r::u9ub i VP.Si·= LI l i t es OEA 
Rugubivesiculites rni nitl\U5 
Rugubivesiculites reduc t1~s 
Rugubivesiculites ruc10!iLIG 
StHllatopo.l li.s U-E1~ .. 
Stellatopollis barghaorn1i 
Slere ispor ites a 11t1Qt1as11orites 
Stereisr1orites clavu~ 
St Y i ate 1 1 a llEF 
~>triatella ttEL 
Striatella imp~rfacta 
>'itr1atell." sp. indt?t. 

f 
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APPENDIX A (cont'd) 

.Alphabetical Listing of Species Shown on Occurrence Chart: 

Po 11 e~~ Spo~_!'~ 

Tax a lo·: atton 1nde~ 

lnde~ r\L1n1bers are t~ie colL1m11s in wl1ich t~1e tax0n appe~r~; 

Inde:...: 
number 

162 Tauro•.:us1)or- i tes redun1..:us 
118 Taurocuspci1,. i t:r:.? ~) spa•:kmclni 1 

11) ra~:c•d i aCl?"i\O"jJ•:Jl lf!:fl i tC-?-!'!i hi at us 
110 ·riyrispor1tes sc1Jrr1JndL1s 
21:l6 ·1-Yla n uulops1s ~isco1cJ~lis 
~)1 Trico l pop.ol l en1tes m1crc•n1t.ffu~ .. 

l'.'..H· TYLlot> •.:isp··:i r it;~2s r:1 •:1rn.Jtus 
':JI Tri lob•::05p(>rit:es crassus 
:52 Tl i. l •:1bC· ~>pi:.r- it e'::) humi. 11 s 
!:'J3 f"r i l 0t.)l.::1 Sp•:il~ i tf-.='S llUtnl l i S Cf. 

112 Triret1 l ~bata marylanden sis 
G T~,:,uqaepollr?nl.tr.?~1 ir1nii:ulus 

21~1 1·ulJ~r ~)sitri l 0tes n1 a.J ·~r 
1/G "fuilf!l' 0'.~1 i I.YI lr·· l.E·!·_; flK•nt,t• . .tSU~l 
~-~ 1 )/ VrJ.r i ruc1i::. .. •s.1. ·~1(J•. :i-r i tcs UEA 
:.2 l ~; Va.·r l 1· qi;:ios1 r~1por I t C·?s sp.. 1 ndet. 
J~ VitYe1sp0r 1 t,~5 pallid1Js 

/ 
! 

.27 
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Alphabetical List~ of Species Shown on Occurrence Chart: 

Algae & Miscellaneous 

Taxa locat 1~n 1r1dex 
index numbers are the c.:ilu mns in 1 ... :h i i:.h the ta~.·=·n appears 

!nd-ey: 
nun1ber · r a~0n r1an1es 

9 C~nt re~ystes minor 
5 C1~n~ ~ntr1(ys t e s n11 n0 r 
G E~trud~d ~l)'Croc arb ·~ns 

4 foreo.m1niferc:•l llner s 
8 Ls~aniella dictyota 

f''h1:rhystri di um fr .a.gi le 
P a ralecan1ella 1n o~11t~ta 

1 Sc l1 i :c•spor1 s parvus 
3 S1;h1:.:...• sp·:·Y is r etii:ulatus 

10 Ver-y!"i(:\·-:hiL:rn s p . indr~t. 

Reworked Pa lynomorphs 

1· ~xa 10cat1on i 11dex 

1nde:•. numbers are the i:c•lumns i n whi·:h the ta :"1: c1n appears 

lnde>. 
number Ta -...c•ri names 

E, .,.:-.,:hi t i n•:12 •';la 

*Cycl·:in ~p h eli um d1st1n.:tuin 
·~ *Dens~sporites spp. 
5 *Gonyaulacysta Jl1rassica 
3 *Pa l ae ·:· ~·lystr-i.c h 0:1ph1:1 -rcJ. infus-:iri o ides 
7 *RL19ospora spp. 
~ *S ur· ·:Lll 1:Jsphat:;.irid11..1in l 1:1ngi fur·.:~i.t u m 

I 

/ 
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APPENDIX B 

Examined Samples: West Olympia 0-51 

.:-~oo .. 1)0 Cutt l n~Js HMO. (11) cutt I nqc, 3<180. 00 ct!-i: tings 

230 .. 00 Cuttings 1 BlO. 00 CL1ttings 3510 . 00 cuttings 

260.00 Cuttings 1 '000. (IO cutt.irHJs 3 ~.);·iO. 00 cuttings 

290.00 Cuttings 1930.00 cutt1ng.s 357(1.00 cuttin~::r-s 

320 .. 0(l Cutt 1n9s 19£0 .. 00 cut ti n~1s 3GOO .. OO cutting:S 

35-l) . 00 Cut tings l ·3·~0. (JO cul:t1ngs 3E.3:0 .. 00 cuttings 

380.00 Cuttings 20;~·0. 00 •:uttings 3Gf)O .. 00 cu\;tings 

410.00 Cuttings 2050. 1)0 •:uttings 36'3(r. 00 cuttin95 

440 .. 00 Cuttings 2085.00 cuttin[Js 3720 .. (H) cut Lings 

4l0.00 Cutt i flll9 21J!:L01) cut tings 3750.00 cuttings; 

500 .. 00 Cuttings 2145.00 cut t1nqs ~~7BO . 00 cutting.s 

530.(10 Cuttings 217~1 .. 00 cuttin9s 38.to.oo •: ut tings 

5S0.0t) Cutt i ng.s 2205.00 •:ut:tings 3840.00 cuttings 

5 '30 .. 00 Cuttings 2235 .. 0l) cuttings 3870.00 cuttings 

&20. (II) C~1t tings 2;::0~. 00 r:lttt i n-os 3 '300. (10 C Lttt i n(_JS 

6~50. 00 Cuttings 2300 .. 00 cuttings 3930.00 cuttings 

680,00 Cuttin9s 233(1~ 00 cuttinqs 3960.00 cuttings 

710.00 Cuttings 2 360.00 cutt in~1s 3T30. (JO cut t: i n-g,s 

740.0(l Cuttings 2390 .. 00 cutt:inys 4020.0(: cuttings 

T70.00 Cuttings ~420 .. 00 •:uttings 4050 .. 00 CLLt tings 

010.00 Cuttinqs 2450 .. 00 cuttin9s 4080.00 cuttings 

830 .. 00 Cuttinps 2490 .00 •:ut tings 4110. (H) cuttings 

850.00 Cuttings 2510. (ltJ i:uttin~]S 414-0.00 •:ut ti.ngs 

905.00 Cuttings 25'l0.00 cuttings 41l0.00 cuttings 

'335.00 Cutt i n9s 2 570 .00 cuttings <\ 200. 00 •:uttings 

9l8.0(J Cuttings 26:00.00 cutt1ngs 4230.00 cutting-s 

10(15 . 0<) Cuttings 2630.00 i:uttin9s 4250.00 •:uttings 

1035.00 Cuttings 2GGO. (11) •:u ttin.qs 4258.20 c o.re 

1<)55. 00 Cutti ng s 259(1. (H) •:utt i ri9s 4 2bl .50 cor-e 

10'35. 00 Cutting-s 2l20.00 c u ttings 4280.00 cutt i n!,rS 

1125 .00 Cuttings 2l50.00 cuttings 431 •). 0(1 1: utti ngs 

11 ~:i=i. 00 Cuttings 2780 .00 cuttings 4340 .. 00 cuttings 

1H!5.00 Cutt i n~JS '.i:830. 00 cut ti ng.s 4370.00 cut ti n~JS 

1210 .. (H) Cuttings 28G0.00 cuttings 4400.00 cut ti nqs. 

1240 .. 00 Cuttings 28'30. 00 cut t l ngs 
4430 .. 00 cutti ngs 

1270.00 Cutt i ng-s 2920.00 cuttings 
445(1 .. QI) i::ut ti ng.s 

130-5 .. (1(1 Cutt; i n9-S 2'350. 00 cuttings '1'164. G.O •:ore 

1335 .(10 Cuttings 2980.00 cuttings 447~) . l '3 •:or-e 

1365 .. 00 Cuttings 3010.00 cuttings 44·:10. 00 1: 1 • ..1t ti ng s 

1395 .00 Cuttings 3040.00 •:uttings 44'30. 1 (l l';C•Y'e 

1.:125 .. 00 Cutti ngs 30l0.00 1:-uttings 
4515.1;.o ( •• \''·-' 

1455 .. 00 Cuttings '.30l0. 00 cutt i ng-s 
4~J20 .. 00 cutt ing s 

148.5 . 00 CL\ttings 3130 .. 0I) cuttinns 
45:;:4. fl9 C()'('e 

1515.00 Cutting-s :.; 160. (l(l c ut tings 4550 .. 00 •:utti ngs 

1545 .. 1)0 Cuttings 31 90. ( H) cuttin9s 4551. 2-~:1 c-=:ore 

1575 .. 00 Cuttings 321-0 .. 00 cuttings 4580.00 •: ut tin-gs 

1605.00 Cuttings 3240. <)0 •:ut ti ng5 •1Gl0 . 00 1:uttin.gs 

1 E::-~:5. 00 Cut 't i ng s 3270.00 cuttings 4G•l0 .. 00 cutt in-gs 

1 f,55. 00 Cutt: i ng~; 3 :300. 00 •:uttings 4G70.00 •:uttings 

1 f.95 . 00 Cuttings 3:.130 .. 00 cuttings 45·30. (11) cuttings 

1l25.!)!) cuttings 33f,O .. 00 1:utt i n~.1s •1720. (l(l 1:utt i ru;ts 

ll50.00 Cuttings 3330 .. 00 c u t.tiny~~ ,1750 .. 00 •:utt:ifl\l S 

17EJ(l.00 Cutt1ng.s 3420.00 cuttings 4l80. (l(l •: Ltt f; i n9S· 

1810. (II) Cutii n gs 3450.00 cutt1ngs 48<)5. 00 cutting~i 


