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Uuj~k Uavies Group 

1200-1590ft 

J.650-2220ft 

2280-2310ft 

2370-2940ft 

3000-3300ft 

3360-3390f t 

3450-3660ft 

3720-3840ft 

3900-5790ft 

5860-5990f t 

6060-6190ft 

6260-6890ft 

Penobscot L-30 ••••• 1 

IHOSTRATIGRAPHIC SUMMARY 

Adnatos_e.haeridium reticulens~ Zone {middle Eocene) 

Palaeoperid.inium pyrophorum Zone (early Paleocene) 

~inogymnium euclaense Zone (Maastrichtian) 

Odontochiti_na operculata Zone (Campanian) 

01 igosphaer-idiuf!! ..eu1cherri1.1_1um Zone to 

Pervosph<ileridium trunci_s_erull! Zone (Coniadan to 

Santoni an ) 

_Surculosphaeridium longifurcatum Zone (Turonian) 

SubtiJ.ispha~ perlucida Zone: Pilosisporites 

trichopapillosa Subzone (early Aptian) 

~ubtil 1 ~haera_ perl ucida_ Zone: .£)'.clonephel i um 

attadalkum Subzone (early Aptian) 

f 
f 
; 
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6960-7390ft !\pte~ -~-~pnr·issa Zone (Barremian) 

7460-8390ft ftenidodinium elegantulum Zone (Hauterivian} 

8460-10,690ft Phoberocyst~ neocCMnica Zone {Berriasi an to 
Va1anginian) 

10~760-13"230ft _!:!.tstrichogonyaulax cladophor~ Zone (Kimmeridgian) 

13 ,280-13 0 31 lft Probab 1 e ..tt~rkhosphaeri na orbif_!r"'.. Zone 

(Callovian) 

B,312-14,0JOft Ctenidodinium combaz"ii Zone {late Bathonian to early 

Callovianj 

/ 
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liEL.E.C.T.EJLP Ali YN OMOH PM 

Listings s how highest occurrences unless otherwise specified. 

( +) indicates mar ker s pe cie s . 

1200-1590f: Diphyes colligerum Zone (late Eocene) 

Comme n ~ : Possible middle Eocene at 1200f bas ed on A. homomorphum . 

1200-1230£ 

1380-1410£ 

b_Qectodini.um homomor12h1.1m 
(Possibly reworked) 

Areosp haeridium arcuaturn (small form) (+) 

Cribroperidinium giuseppei 
D@si lidiniurn pas tielsi i 
D_e f la11drea Ql}Qsphor it lea 
Glaph yr ocysta sem itecta ( +) 
Len_:t_inia s e r rata 
Membranophor id~ hlJJl ~_gtum (Abunda nt) 
Pe ntadinj-1Lrn laticinctum lattcinctum 
Systematophora ill1£Y.rea 
'I' ectat odl nium pellitllID. 
Thalassiphora Q§lag~9a 

Cyclongphelium sp. A, Will. & Brid. 1975 
~9cladopy~is ~niculatum 

HS! t e r au 1_9 ca c ys ta (;;amg_g_nu].a 
Kissel.Q.yia coleoth~ 
Parg_lJ:LG£!_nie1 la indentata_ 
,Systematoph_orji Qla_ca£9._Dtha ( +) 

·{ 

( 
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1470-1500£ 

Penobscot L-30: Dl65 . ... . 4 

Cordosphaeridium Gantharellum 
~ordQ1LJ2haeridium inodes i_nod~s (+) 

1650-2220:f:: Adnatosphaer_igi um reticulense _Z one Uniddle Eocene_l 

1650 - 1680£ 

1740 - 1770£ 

1920--1950£ 

2010-2040£ 

2100 -- 2130£ 

!),r_g_o 1 i~Q. !2...~!J.Q..ne_[ls is ( + ) 
Cordosphaeridium gracile 
Dapsilidiniu~ simplex 
Gl&.Qhyrocy;;_;ta intricata (small form) 

l:I e1&Ernl.S1~££.Y.,."?.!fJ._ po r..Q.2_<i. 

Osmundacidite~ claytonites 

)-leteraulaca~ta lept~_lea. 

Pht.b.srnoQfilJ_Q_i n i um J.ev imurum 

Dinopterygium cladoides 
Lingulodinium machaerophorum 

Phthanoperidinium geminatld.ffi 

2280-23.lQi.L_Palaeope r idinium pyrophorum Zone (early Paleocene) 

Comment: Tentative top early Paleocene at 2280f based on single C. 

diebelii. 

2280 - 2310£ ~eratioQ_Qj_§. di©l?eUJ.. (+) 

Ce rat i ops iq_ rrannuce9_ 
Def).andrea heterophlyc ta (Caved top) 
Distato~inium §llipticum (Caved top) 
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[Lorn_ot r yJll.l1Lm. QQ.l lid lJffi (Caved top) 
S [? i n i f e r i t e s_ p s e IJ.d o f u r ca t u s 

( 
\ 

(Caved top) 

£,_J_]JL::) 9 4 0 f : D i no g yrnn i u ffi_fJ.lC 1 a e D s e Z_QJl~ __ JJ1~ t; r: i c h.t.l.fil!.t 

2370-2400£ 

2460--2490£ 

2.550-2580£ 

2640-2670!: 

2730-2760£ 

2820-2850£ 

Isabelidinium .Q~lla5-t.ens~ (+) 

I '22 b e .. 1 i d i n i ~i m Q..Q_o k s o 11 i a e_ ( + ) 
Q_l igog;__ghaer id i um complex 

Pentadinlum laticinctum granulatum 
(Caved top) 

Phthanoper id in i um corri_g__tqm ( Caved top) 

Ti 1 iaegglleri i tes y_esi;;l__g_i te--2_ 
(Caved top) 

Merribranophoridium sp. Wilson 1971 (+) 

f2!Llaeo..Q.~r id in i urn Q...Yr QJ2110r um 

Isabelidini.urn ltLB (+) 

Pa la e O£YS tod i ri i urn <;;J us tr~ 1 i nu.IB 
p_h e l..Q..<Ll_n...L11m. mag n i f i cum 

,$..J.~I.Lgodl.nium gelitiense {+) 

~yclon~p_heliurQ. Q_istjnct_um_ ( +) 

J ~aQ~_lJd in i. um cretacE;um ( + ) 
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3000-3300£: Odontochi tina operculata Zone (Camoanian l 

3000-3030£ Odontochitin~ operculata (+) 

ComJllent: ear ly Campanian at 3090£ ba s ed on P. infusor ioides. 

3090-3120£ 12.alaeohystrj_chophora infusorioides (+) 

3360-3390 £: Oligos phaer idium pulcherrlmum Zone to Pervosphaer
_id i um tr.unc i ger um Zone ( t;;oniacian to Sant on ianJ... 

3360-3390£ ~icatricosi sporites sp. indet. 
P l_i c aj;;_~ l la s p. i ndet . 
Rouseisporites reticulat~..R.. (+) 

Surculosphaerid ium longifurcatum (+) 

345 0-3 660£: Surcu losphaerid ium longifurcatum Zone (Tu r onianJ 

34 50-3 48 0£ 

3630-3660£ 

Foveotriletes subtriangular i s 
OdoQtochitina ~~t_ata 
Surculospha e ridium lonqifurcatum (+) 

(Common) 

Abiesnollenites microreticulatus 
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.ill0-3840£: .. .K.1.M.fillfil..lli!l QolyQes zone (CenQm~wian l 

3 720-3750f Cleistospha.i;ridiurn huguoniotii 
Cr i bro per id in i 1m W-2..QJ.)lUm 
(;yclonepheliurn yannophorum 
Ki ok_flns i um Q..9J~2. ( + ) (Common) 
Palaeostomocysta fragilis 
!2.llcat..tllsi er is ta ta 

Comment : Possibly Albian at 3810£ as indicated by A. cretace a and 
A. ocellatus. 

3810-3840£ Arg_trispgrites ocella_tus (+ ) 

Astrocysta cretacea (+) 

Epelidosphaeridia spinosa (+) 
Oodnadattia tuberculata 
Plicatell~ bifurcata 
Retitricolpites ~rgensis 
Retitricolpite~ vulgaris 

3900-5790f: Chichaouadinlum vestitum Zone (Albian) 

3900-3930£ Aequ itriradit~s spinulosus 
b_lilt ipolli.s sp.A (+) 

Corollina. torosa 
CQQ.!.1_) if er Q.PO l l _en i te2 mi nut us { +) 

Florentinia cooksoniae 
Luxadiniurn propatulum ( + ) (Common) 
N_yJs...t_e_;r_icysta arachnion (+) 

Oligosphaeridi um, to_t_l}m minor_ (+) 

Oligosphaeridium j::otum totum (+) 

Palaeohystrichophora infusorj_9ides 
(Abundant) 

Pl~catell.g_ matesovae_ 

r 
l 
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3990 - ·HJ20f 

4080-4110£ 

4170--4200£ 

4260-4290£ 

Penobscot L - 30: 0165 ..... 8 

Plj_ca tel.la pi:oblemat ica 

ProtoelJ.ipsodinium ~pinosum 
Rouseisporites singularis 

Ba J.rnej_w_q_r .ij:es hol qd icty:us 
~icatricosisporites cocononiensis 
Ci ca tr. i cos.is por i tes hu_gh_es ii 
Cr i. br:_QJle r i dj_n i um. e d.'!l.fild s i i 

Parvisaccites radiatus 
P.-b..:ill..ocladites inchoatus 
P o d o c 9.LJ2 i d i t e s po t o ma c e n s i s ( + ) 
ILtcolQ9pollerii tes micrornunus ( +) 

Vitreisporites QSLl).idus. (+) 

Aratrisporites monosaccus 

11 i r (~il..:?J?-9.Li.t.g2 Q_Q.t.Q!l.iS\ e ( + ) 
Cerebropollenites ttEC 

Perotr i letes strj_atus 
Plicatella baconensis 

Ce..Q_rl_Qi tes fanadensis 
Cerebropollenites mesozoicus 
Chichaouadinium vestitum (+} 
Cicatricosisporites ~rassiterminatus (+) 
Cicatricosisporites delicatu§.. (+) 

Cicat;r.icosisporites venustus (+) 

Copt9spora_ wi 11 iams ii_ ( +) 

Foraminisporis wonthaggiensis 
penoniasphaera miq;:.Qretj,culata ( +) 

Monosulcites scabratus 
PhylJo.~ladi tes rugulatus. ( +) 

podocarpidites canadensis (t) 

f 
I 

I 



Bujak Davies Group Penobscot L-3 0 : D165 . . ... 9 

Cornrri.ent_: Probable middle Albian at 
pit es mo 11 is . 

·i 

4350£ as indicated by Penetetra\ 

4350-IJ380f: 

4440-1'170f 

4530-4560£ 

4620 -46 5 0£ 

4710-4 740£ 

4800 -4 8 30f 

Cicatricos i spo_rites lfEAC 

C i <;;:a t r i_ c o s ill o r i tel/_ rn i.JlQL. 

Cicatric osi sporite~ potomacensis 
P ~ne tetrapi~e ~ ~olli~ (+) 
Plicatella bilaterali~ 

E'2__docarpi dit t:.2 epistri~tus 

69-f!Jl_tll9-.tLl 1 et e !2 v a_r i fJ?_Q_j_IJ.Q.fJJdlL 

Nodosisporites DEC 
Rugub i v e s i cul .i tes mi.DJ mus 

Astrocysta ttEA (+) 

Ci ca tr icos_j__?_Q.Qr i tes subrotundus 
Ischyospor i t_es a 1noholkus 
~tiQ]Jrosphaeridium ?nthophorum 
Xiphophoridium alaturn 

Cicatric osisporit e ~ augustus 
(Questionably present) 

Afro_J2Ql_l is jar.di nus ( +) 

Cyclonephelium eisenackii (+) 

Eucommi i.d i tes. mi no__r._ ( +) 

Impardecispora apiverrucata 

Ro u ::; e i ~-.12 or it es e us k i. r ch en fi..O ides_ ( + ) 
~ngodinium solidum (+) 

SteJlhanodinium 9__Q_r:_onatum 

Apteodinium gra nulatum 
Distalt r ianguli~orites ir~§_gularis (+) 

Impardecispo ra. Q_,seudogibl;?erula 
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4890 - 1920f 

Penobscot L-30: 0165 .. . .. 10 

h!_(;i.9.J r i 1 e t~.2.. me c1'; 1 e nburge ns J s 

);_, i l i SL<;. i c1 i_t es J2Q.I_Q.r e ti q!..la t.1!.9. ( + ) 
Qrn;:imEU2 ... tif.!.:..r: . .s. bacul_ata_ ( +) 

:rr i l_q_g_9 s por i.1;:es humi 1 is ( +) 

Ap t ea golymorpha (+) 

~addasphaera halosa 
Ci ca tr icosLepor i ter;_ llECD 

Cribr operidin ium orthoc:e_ras 

[.,g~£!l.ls;J.1 a_ gJ cJ_y_o turn 
[., i l i a d i c l t e s g_iy i clu us_ ( + ) 
iycopodiacidites asperatus 

r::!odosisporit~2 dent imar sLiri.,,£1t U:i.. (+) 

PhyJJ_o_clad..i t~s #EA 
TigrisJ2Q.LLtes scurrundus (+) 

~Q..mmerit: P r obabl e early Alb i on at '1980£ as indicated by P.amplus . 

1980-S Ol Of 

5080-5110£ 

5160-·5190 £ 

~~catri.G.Q?isp ori te~ llEAI 
Cicat:_r ico?il'!J29..LLt .. ~2 anQ_lJ.lat_t;i_~ ( +) 

Cicatricos.isporites aoicana lis (+) 

Conca"'.iss irn ispor i t es Q..Un,~.ts.~tus 

Ischyosporites di siunctus (+) 

NodosiSJ2.Q..rite~. undosus 
Parvisa£,cites_ §J!}~ 
parvisacc i tes amplus ~f 
!i_chizos_l2Q£is J:Pticulatus 

Klukispor ites foveolatus 
Surculosphaer idium longifyrcatum 

bstrocrst_g_ ltEA (Abundant ) 

Jmpar d ec_isJ2ora er i spaef_ormi~ 

(Common) 

·I 
I 
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5250-5280£ 

5350--5380£ 

5450-5480f 

5550-5580£ 

5660-5690£ 

5760-5790£ 

Penobscot L·-30: Dl65 .... . 11 

CJLLQh a __ Q.11..9.il i ni..1!1!1 d a_yj_d s i_l ( + ) 
QJigosph_;;i_eridi.um asteriger um (+) 

Pl ir.atelJa tr;icornita_ta 
Trj lo bo;:; por i_ te s per y:_~:i;__11J~.o_tus_ 

Concavisstmispcrites miQ.Q_L 

Cost atop e_r;_J;_Q_LQ.lill..QLLt es »ET 
1IB122.rc~s~ t2.Q~na_ t.~__o-~rnLL$_ ( + l 
~.DdQ.2-iSPQri.tes_ pabsili' (+) 

Jss:.byospor i tes estQf:;.I.sL~. ( + ) 

9liqospharridiurn gerfor2._turn ];2_er_foratum ( ;- ) 

P 11...ca t_\:J la Q.Q.~_ud oro.9.sLor h_yz_Q.. 
{2_c;;;__o r t r~_ .t e c t_g_ 

foraminisporis B...5-_Y.!Jlmet_r.ica 

P i 1 o ~; i. s.Q.Q r U;_g_;;}_ :t r i ch o QAJlLll o s us 
(?Reworked) 

Gb.JJ::h9_o u adinium david_sii (Common) 

~]:'._ibro~_r_idi..nium llE:X 
Gleicheniidites_ rn_j_nor 

~~gosisporit.~ g~J:lUiD.£ 

.SJlbJ: i 1 i_;iQJ1aera r.;>i rni'lf_ns is ( kalyptra ) ( +} 

k_u)l'.aqj_.QJ_\lffi P..! .. .LII\.k\J_urn ( Common) 

Qlig_Q.;?.Q_h a er i.9 i urn !2£..r for at um co l um. 
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5860 -·589 0 [ 

Penobscot L - 30: D165 ..... 12 

Muderon_gja ;;t,eurotq_ (?Rework ed ) 

3-11_t;i t Ll_i.~illlEH'..1'._{1. pj_ rD a ~n,<J i f; ( + l 

· ' ' 

\ 
\ 
< 

(Abu ndant ) 
{:2ubt i 1-1.E.PJJ.s"lPUl ILlf.r:ae ns i s_ ( ka l ypt ra ) 

(Abundant) 

5 % 0 ··5 990£ !I e g u i t~_r_tr:stc;:1 i t e s c QD o ::;J....m.Ll i s 

Cicatricosisporites »EAL cf. 

P U.£1l __ te l.la cr:J..rn~nsj_2 

Pl i ca t: e l la ma£r o_tl!..YZQ. 

'.f_rJJ~t.Uobat£.1 ltED 

6 O 6 0 - 619 0 f : .. _2.ubt U i ~u2JJ .. 9_~_LsL .. ...Qer 1 uc id a '.Zone ; Pi 1 os i s por i te_§.. 
tr ichopapi llosa Sul;)zon e ( ea..r..l.Y_Aptian) 

6060-6090f 

6160-6190[ 

tiud_er;_i:.,i_nqia_ st9..!.Jrot0_ (?Reworked) 

PilQ~ i sporites crassangular.is (+) 

Cicsitric:..osispor it es exil ioid es Singh '7],_ 

I.mra rd ec.i.§_QQ_r a illll.9.ra nu l osa 
9_1 iq_ospha er id i um div iduum 

6260::-6890J_;_ Subtili~haer_q__Qerlucida Zo)1e: Cyclonepheliurn 
attadalicum Subzone (early Aptian ) 

6260-6290£ t;,12teS!_ ci. nap_hr.J,Jlsa (?Reworked) 

ITClonephelju.m attadal icum ~-L .. ( +) 

o l i gos p ha er i d i u l1l a lj:)_s: r :t....\-; n s e 
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( 
63G 0,-6 390f 

G.n.I!1Jil.t;:J1t_: Pos s i.bl e Barr em ian at 6460 as indicated by S.terrula and 
Taenoiophora #EA. 

6460-6490f 

6560-fi590f 

6660 -6 690f 

;;ubtilioirha P_Ei terru]a 

'.f_.;;ienioghora HEA 

Parvisacci te~- arnp_lus (Abundant) 

!'_~lei. thriasphaeri dium eoinodes 
pa r e o Q_j_ll_i_fl_ r; e r a t_QJ?.h or Cl 

G_g_xnment: Po s sible Hauterivian a t 6760£ as indi cated by Occisucysta 
sp. A. 

6760-6790£ k_allialas_Qor:ites t r ilobatus (+) 

Qccisucyst~ sp. A, Williams 1975 

\ 

(?Reworked) 
Podocarpidites granulos u s 

6960-7390£ : Aptea a naphr lssa Zone ( Barr e mlaJll 

6960--6990£ Ca l_l..L~~lasporites t_urbat us (+) 

G.Q.I.-9 n a_t i s Q Q.Iil. v a l de n s 12 
Cycl on ep helium attadalic um ( Common) 

Muderongia irnparilis 
(Qu estionably present) 

l?s e udo c eratium Q..Q. lliferum (+} 
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7060-7090£ 

7160-7190£ 

7260-7290£ 

7360-7390 £ 

Penobscot L-30: Dl65 .. . .. 14 

A.<?JllJY.iradities_ ffER 

Ci cg_.!:; r i c;._~19_ .i. ~' por it es IELQ_~jJ:ige nsj_~ 

Corol l i na i..tunELnS i..:?.. 

Cos tatoger f.QJ;.Q§..12QIJ_U:s llEB 
Cribr operidiniym bor_eali.s (Common) 

t1119J~_r o rm i «. tLl!DJ?.l<' x ( + ) 
Sqbt U_L?Jlb£L~.@ Q_i rnae_nsj_s (Abund ant l 
Su l:_)tl_JJ_fil2ha e_:t;E._ t err u 1 ~- ( + ) 
Trichodinium ~eetonense 

Aequi.t:r;_j_£9di tes yerr:_ucosus 

£:Qmetodi[l_i urn llEA 

H_y_s t r_li: hod in i urn fJH c C!l:_ u rrr 
8.11b t i l_isph_aera llEA 

couperisporites major 
Kleithriasphaer_id~um fasciatum 

t!ud~I_ongl_g_ s i_I!!J2Lex (Abundant) 
Mude_rongi_£l_ simplex rnicroperforata 

( 
\ 

(Common) 

PC!rv i_?___gcc i tes ff EA 

p_jJ,_g_s i ~QJ:j t es YtlJJli 

~ubtilisp.baera_ perlucicla 

Ephedripites J2LQCer~s 

Oligosphaeridium macrotubulum (+) 

12._t w _.t2J2 Q~J_t~ s ~ik us 

Pseudoceratium #EB 

7460 - ~390£ : Cteni<lodinium elegantulum Zone (Hauterivi.sull 

7460-7490£ kl.. ca tr i cos i~32or t:tes a Qq i canal is_ 
(Questionably present) 

sys tema t og_horg_ .t ur on i ca ( +) 
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7560--7590£ 

7660-7 6 90 £ 

7860-7890£ 

7960-7990£ 

8060-8 090£ 

8160-8190£ 

826 0 -8290£ 

Penobscot L - 30: 0165 ..... 15 

Aegu i tr i rad i t:es J2iJ c ulatu5_ 
~ 11 ia la ~Q_or_.l_t~ . .9- monoa lasporus 
Chasmatosporites m9J2r 
Q9rdod i nJJJ..m e isenack.l..t 

s t i p h r_p s !21'.A.e.I.1.ctl.JJm a i ct .YQ.Qh o r urn 
T.r...i r,_~J;;_i J. oba tQ. t rJ...QI e ti_<;u 1 osq_ 

Klf;il...bLl_9-2Q .. h a_t; r i d i um. <; o i n o d e s ( + l 
;;t.1'.:j fJ_t.f~_Ui1_ JIEF ( + l 
SUL_~.1LL0:3J2h.Sie ridillm sp. III (+) 

r~ i .. catr icosispor i tes undatus 

2.i lo? i.spor i tes !i_\;; micapi llosus 
TaenioJlh.Q.L.£ lfEA !!!double!! 

Cicatr icosispor j~tes ffEAG 

Clea t..r .i c.Q.?J2J?.or it~ 9_tr ia tu s 
Ps.£.gdoce_ratl_um pe l lifer um (Common) 

Cicatricosisporites llEL 

Ps iJ.at:r i letes #EB 

Im]Jatodiniuro. microoodum 

Muderonqia sp . A 

P s e ud oce r a tl.l!.ID. n ud urn 
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8360--8390£ 
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Crlb~ridin.ium f;ep i ll)el}t urri 
Daps ili dinium chems (+) 

I< 1 e i t_D_r i Clt>I?hsLG_r id i qm CQILll.9..s1...t1un. ( + l 
Oligosphaerid iurri helilongiainense (+ ) 

R.9 t v e rrus por i te s Qbscur i l ~..2.ll.J;:.£1.j: us ( + ) 

~'lentusiQj__nium fili.atum 

.8460-10690£ : Phoberocyst§._neocomica Zo.n~_(J3erria.;?ia _o...... to Va l an
ginian) 

8460-8490f 

8560-8590£ 

8660-8690£ 

8760-8790£ 

]\c b..9DlQ.2J2.!l9.J'1 a n~_pt uni i ( + ) 
(Qu estionab ly present) 

tlg_i.<) u.r_g_g_g_nYA u l a x ;?. .. t o v ~ r i_ 

(Questionably present) 
01 i.gospha_er id i u_rn r_eni fo_r;.rr~ 
P._hobg__[_Qcysta [leOcomica ne.9COmica ( +) 

~ass i.culosohaer_iq_.i,_~ magna 
DapsjJ_i~! i. n i t:;_ffi warreni i 
O l i go ~J2.b.£gi i cLLIJ.m 9 i 1 u c u 1 um 

PQdocarpidite~ tIJs.oc~ 

Pse ud ocerat_D1m g_g_cht.ii 

Podocarpj_cj i t~2.. he_r_bt_5 _ _li 

Sentusidinium cuculliforme 
Stri9te_l1£ llEA ( +) 

Cicatricosisporites purbeckensis (+) 

Comment : Probable Berriasian at 8860£ as indicated by Occisucysta 
evittii.. 

8860-8890£ MuderQngi.a sp. A (Common) 
Qcc i s1JQ..Y2.ta evitti.i (+) 

l 
I 
I 
I 
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8960·-8 990£ 

91G 0 ·-9190 £ 

9360-9390£ 

9460-9490£ 

956 0 -9590£ 

9760-9790£ 

9860-9890£ 

9960 ·-9 990£ 

Penobscot L-3 0 : 0165 . .. .. 17 

Po..l..'.L;;te ghaneghorus sar jeant ii 
:).Y..2 t QI!l!;!..t_Q_pJ1 or a compl J. ca ta 

Ct~nid9_clinium ~legantulum 

CY.lTIQ.5-QI?.Q..hae rid i um va 1 id um 
L.anter_nfl. sportq_la 

Cicatricosisporites reticicatricosus 
Hystric hodinium _lanc eat um (+) 

Muderongj_Q.. <;: aliJ;_ornica (+) 

Cicatricosi sporites #EO 

ContJqn is_Qor i tes. cooksoniae 
Ctenidod inium schizoblatum (?Reworked ) 
Stiphrosphaeridium arbustum (+) 
Tub i;_r ositriletes montuosus (+) 

Cribr9periclini um ttEZ (?Reworked) 
Leptodinium aceras (?Reworked) 

!;oncavi_'.?._s imi. s porites multituberculat us (+) 

Endo~j_n \_um P.b£!X .. Q ( ~-) 

li.9..!J.t..0..L.[1£1_ blil.9.9.IJ_9_g_ 

P...ili...9..fil? o r i 1..e:?.. Q_J_v i d u u 2. ( + ) ( Co mm o n ) 
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10060-10090£ 

1 0 16 0 ·- 1 0 1 9 0 f 

10260-10290£ 

Penobscot L-30: 0165 ..... 18 

Al i.::iQ.9-.Llt.£-9_ t_ h o lll.ill?J i ( + ) 
Clei5tosph_9ericlium ehren_bergii (+) 

Cribropericlinium granul i.creru m (+) 

Callialasporite~ tril oba_t_u_~ ~.L... 

Cedripites ltEA 

Cicatricosisporites magn..\12. 

CommJ;nt: Possible Portlandian at 10360£ as indicated by common 

Alisporites thomasii 

10360-10390£ 

10660-10690£ 

~D n tj_gnJ. ~J2..Q.L.Lt e_~ Q..o rs o s t_r..in t llli. 
[2.hoberocysta neocomica cruci f o rro.is_ 

Amp!J.Q_rula met_ael)iptica (+ ) 

~onyaulacysta diutina (+) 

10760-13230£: Hystrichogpnyaulax claclopr;ora Zone (Kimmerid-· 
gian) 

10760-10790£ 

10860-10890£ 

Aeguitriradites subverrucosus 
Pityospo:ri.te_~_ g_ividu.11..§_ (+) (Common) 
Senoniasphaera. -jurassica ( +) 

Alisporites ttEG (+ ) 

J2reedQ_Ki_e l la llEB 
Imbatod in i. um kondr_g_t jev ii ( +) 

Subtilisphaer~ paeminosa (+) 

Co_rn..rnent : Probable early Kimmeridgian at 1096 0 f. 

( 
i 



Bujak Davies Group 

10960-10990£ 

11060-11090£ 

111 60- 11190 £ 

11260-11290£ 

11360-11390£ 

11560-11590£ 

11660--11690£ 

Penobscot L-30: 0165 ..... 19 

Breedoxiella ttER ( +) 

CClLOJ-~1 i ng_ G_h9.t_1,;_g__i;i_r1ov ij_ ( + ) 

Perissei.asphaeridium lliliJnosum 
,2axo ~rnor is #EB 

Tri 1 o bo:;_; por lt_es t: ube rcu 1 if or mis 
Tuberos i tr I lej:e s .srLQSsetuberculatus 
Tubero~;it_riletes major 

litj_ou~p___gQJlY9Ulax dejlandrei 
Occ.i.5ucysta filili.Q~ 

Ql_l.gQ_~)Jg_er i Q_i um [J_\JJ ch_~_J'.J .i. murn cf_,__ 

l2._Q__docar_pid__Ltes llED 

Pilosisporites sp. A (+) 

Var iru_<J_Q_§_is.Qor i tg_:;:;_ #EK 

~.r.i.brog_s;_rjdinium globatum 
Ct e n Jd_oa in i um chondruro. 

f 
( 
i 
I 

(Questionably present) 
systematophora fasciculigera 

Amphorula #EA (Questionably present) 
Cicatrtcosisporites anqicanalis 
Cqr o_Lti na v ignol lens is 

Clavitrilete~ spp. 
Ctenido.Qj11ium chondrum 

(Questionably present) 
Ctenidodinium schizoblatum 
Saxolilloris variabilis (+ ) 

·' ~-'" ·-
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117.(,0-117 9 0 f 

11860--11890£ 

12060-12090£ 

12260-12290£ 

12360-12390£ 

Penobscot L-30: D165 .. .. . 20 

Escharispha~ri.dia Qocockii 

tiei_Q_l,irogonvaula~ callomonii (+) 

Ci ca t_r i cos i~ tes notabi l i s 

E.,x es i...Q.Q_J le nit ~..R ;:>ca brat 11.9.. 

Vari rugos ispor i tes_ gr an i tuber os us 

l<r~seJj_!;? por i tes llEA 

~stematophora llEA ( +) 

T~hr-rositriletes ~inutus 

C.Q mllliJ .. t.. : P o s s i b 1 e 1 a t e Ox f o rd i a n a t 1 2 4 6 0 f a s i n d i ca t e d by Va s t i -

s po r ites vastiformis 

12460--12490£ 

12')70-12600£ 

12660--12690£ 

12750-12780£ 

Pilosispori:tes sp. A (Common) 
3ubtilisphaera inaffecta 
Va s_i_i s porj_te§.. vast if or mis 

Ctenidodinium UER 

M.e iourogonyaula~. d ig_ypta ( + l 
Me i_ourogonyaulax y_ql_~ns_i i_ ( +) 

Occisucysta a~uleata 
P a.r: e q_Qj n i. a s p • C 

Ctenidodinium pachydermum ( +) 

Senq_n ia~h9er..sL jurass ica (Common) 

·I 
( 
) 
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12930-12960[ 

13110-13140f 

13200-13230£ 

Penobscot L-30: 0165 . . . . . 21 

6slD..0 tospha er id i um ca u llern ( +) 

!:!.Yf>tr ichogonyaulax cladophora ( + l 

Bre.edoxiel l.a ltEA 

~teni_dodinium r_ott_rn(j_g_turn. 
Occisucysts.i_ '1..('J,,Ilea_t_g_ (Common l 

13 28 0-13311£: Pr oba ble HystrlQllosphaerina orbifera Zone_JCal

lovian) 

1328 0-13310£: 

13303-13303.3£ (Co re ) 

133 05-13305.Jf ( Corel 

liY.Btricho~:;phaerina orbifera (+) 

!1~iour_Q_g_Qll.Y§Ulax deflancl rei (Common) 

b.!.!JQhorula me tael1iptica 
E..l21J2 l os12hae r a. re ti cu 1 os pi nos a 
Lanterna b~J_g_9rica (Common) 
Sys~ematophora ffEA 

bmphorula metael1iptica 
Lanterna bulgari ca 
Perisseiasphaeridium .Q.9..nT}osurn 
Systematophor~ #EA (Common) 
Systeroat9phora f a~c icul i gera_ (Common) 

13308.1-13308.3£ ( Co r e) peri.sseiasphaericliurn pannosurn 

13311-13311 . 4£ (Core) Adnato s phae r idium caulleryi 
Am12horula rnetaelliptica (Common) 
J.!;s_~har isphae . .r idia r.udis 
Hys trichosphaerina prblfera 

( 
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Q_cs;:j_ s u <.:y5 ta ba :1. ;_ o :':!. 

!2~J;_1;Ls e .i a ~'-12Ll9 er i_<JJ.1un D_a n n o s u.rn. 

,'lyst_em2J:_Qpho.r:..;;i,. llEA (Common) 

~LY.§.ternatophorfL La.sc: iq1.li_g_erA. (Common) 

13312-14030£: Ctenldodinium combazij Zone _(_J£1te _Bat}J_onian to 
early Callovian ) 

1JJ12-13312.3f tCore ) 

13313 . 7E (Corel 

limphQLIJlg. rnetaellJptiCC)_ (Common) 
Cten i(l_Q.QiJl.i.!Lffi pachydermum 
.[.tenJ.sJ_g_cii n i_\JJ!l ?~.l.lJ:LOOd ii __ ( +) (Common l 
l,-iy_:;J:.LLc:.:ho::;Jlhaer i na orb i.l.f'Ja 
S~stem9t9pho_r__g_ ffEA (Common) 

~mQb Q};_u Jc;;> fflE~_t.~ts-'-UipJ: i c st ( Co mm o n ) 

c_t e o i a o.~1..iILUU11 pa c h_yd er mum 
D i !19JJ t e 1; i q i_u m a b s i d a t um ( + l 

GQ.ngl_yod in i Ufll bg..f:JJ~tlum_ ( + l 
ll~DI.tr ichosphaer).nst 9rbi fer ii 
_$_en tu s id in i um. 17_:r__y_tb.r 0_~2mum 
s ysJ;~~m9..L212hor a_ f_g_sc i r~u lj qe r a 

·f 

\ 

( Abundant) 

Corn~.t: Probable Oxfordian to l<imrneridgian cav ing s predominate 
below 13380f. 

1.3380 -13410f 

13470-13500£: 

13650-13680f 

Q_c;;_cisucysta Q_g_lios (Common) 

Tubotuberella egemenii 

L~.Q.t_g{ii_n i_u m a ma b iJ~-
0 cc is q cyst q_ aculeata (Common) 

'.I'ub 1:~xo5j tr i letes llEK 
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APPENDIX I\ 

Alphabetical Listing of S~cies Shown on Occur~en~e Cha~t: 
MaE._i_!_1_e o·i no fl a9e 11 ates 

l .. \ ·1,,1 l•-11 : .Jti•.::•r 1 J lidL''I. 

!ndci · .. ru .1.mbl'::' I- <:, c.~r u t.hu •::.i:• ll1mn~:i 111 wl 11.cl 1 Ll11. ~ t . .:1·, • .rt · 'l'l ·· · .. ir ~'., 

Inde· •. 
numl1r:.: r 

l =·~ (1 1\·:h ·: ·m·-"q1h;ny d n 1_1ptun1 i 

f\Unal· .•··:,p 11,~~ c·1-1r.Jium 1:.:J1 tl l 1•ry1 

1 (>Fl 
'j l 
' j(I 

U.t 

7 ') 

(;') 

O~i 

rn::; 
5G 

l :·:> 
~-: 1 :: 

1\lterlJ1 c:' minor 
l\1opf;o:_•l' u I " llEf\ 
Amph1.:. rul.:1 rn1·:·t,:1Pl l 1r;l1 · · -1 

Amph•.•r 11l . .1 ~ .. p. l r. rJr.•1. . 
/\fH-' •: lod 1 n l um h ···rn·:•111• :•r 11lnlfn 

Ap t ea anc:tpl11'" i ~~1~: • ..-.1 
/\pt E'·::l pc• l ym•.:•r pb d 

f 'lpt r..:.•·: 1 rJ111J um 9 r .-1nu l~3 l.1.1111 

Are0Jige1-a se11 -~r1e 11 ~~1s 

f\rc~ • ::•spl -: il.P l- 1.CJlt.tfB t.\f f: U dtLtfTr (~-, m ::.t J} r•: •l/ll .I 

1\s t >'" 0::0 1.: ys ta 1n::A 
Ac; trocysl;a crpi:~co~ 
D reedo~i ell~ ltEA 
[1rec-d •.•/';1c·l l a t~ Lf.l 

Breedo~iella RER 
Ca ddasph ac1r ;\ hci.l •::•C:i1:1 

Ca 1 l a1 ,_: , .:;p h.J f!r" J cJ i um cJ~·; y mm1 ~ t 1" i ,_: um 

C ar·,r11ng1 ~ re1;1cLJli\La 
1:~\!i S1 ·: ul0sn~1aer1 cli<l ma g n<l 
Cerat.1op~; 1 5; d1c-..•bel1 \ 
1 : er~t1·~P ~il ~ ~ pan11u·:~a 

Chi·: h a.: •u arhn 1un1 c..favid:-i 1 i 
Chi·:ha·.:•u <:HJl t)ium ves!.: l tuni 
Chl u.mycl•C•p hor "l J '' n yt-'1 
( l t-ii •.; I,; •:isp t1 .. H:r· l di L;m a.: i 1: L.11 ,'.'\ ,,. r.:.' 
Cleistc· ~ pl1 acr1 cJiun1 (!l1re11b1~rgi i 
Clr~1 r1t.;)'.iph.;,i.c2r1dtum hu9u •:.1)1 •:•t11. 
Como1:oti1111L1r1i !~EA 

C. •:1mt:.it.:•cl 1 n l u m <.; p. i nd(~ l:. 

C. 1 • ."•Y' d..-:• fi f"Jt laL' l~ .l Lil Ulll •_: Cln 1: f1,0.\ I ~ c•.l l t.11n 

C·:•Y1 j.:.sp~1c.1c.~~, l lll um c_11' .Ji.: i l r:• 
C •: •r C.k•Sphil.C-1 1" l rlillm .lllOdf'll'--, I fl• -:•rJE•r::i 

~ (H-, r .: r i b r •':ipr:'l" i d 1 n i urn 11·E X 
11 7 1 ~ · r1l)r • :.:•p 1.:-r1d1nium ll:EZ 
1'?(~ Cr1t.ir·t'.'.•P t~r1cJ1n1u r11 l.J<'.''il"L..' <.1 1 t • . 

"// 1 ~ r; li( • •fJP 1' J d\11i11m 1?Cfi.·1<.1r<: l !'.:. 11 

~7 Cr-tl1 1~ ,,JH.1 Y 11i .in1 1 tm L'fll~"i •:'Jtllt.lfll 

Cr i !J v •:.per J i.l 1 n i um u 1u•.:it.>ppr-:--1 
.-:0 1 CritJYc•i:n~r-1 cJJn1L1n1 <Jl c•b td.urn 
10--1 (r1 IJ< •."..1IJQY1d1nium 9r1:lnul 1 . u 1 ~· rum 

·:J~-! 1-- r· l l'n ,·Jr'lr? 1· l rl 1n1 um ot· t hoc (·~ I .:1s 

1
1 

:
1
! :.!.,. 1: ,,. l hr•.:•, . :l" J 'J J n J.. um ··~ t.'!p i me,·, t 1 Wi 

!__1· iblr •:1 pPl'1 rltl1l llfl t •.; p. 1ncJt 1 !.. 

.--~ 1 5 Ct c.;i r "I l Cfr:;d l 11 .I UHi ftf:f;• 
··!"1 : · Ct onl d1:•d in 1 um l: '1•.::1n d 1· um 
'2(1/ ; _:t l~n1 d• :o clt11ium 1::uJ1nuJ.11rn 
1. C4 C l..r1n l d1.:ic 11111 um F!ll~.1. q,;tnl:ulum 

! r •, f, :-•. 

( . \ '0:.'11 1'11,\l!ll", 

' ( J 1.: I, t.\1r1iU·.:·di11 l Uin IJ d• : hyde\" IT\Ufll 

•. _ .1 ( 1.: E>fl\{l•·:icJ~nium \'Ot und atum 

t /I) (: t.e 1 11cJc. r~1 ni u m s •:l1i;·· ~·bl.:\l:u m 

~~~ ~L~r1icJ~· dir1iun' sc~llwc·od ii 

~-::o~~ Cte11Jclod1ni11m ~; p. lndnt. 
i 17 ryc l0n e ph cl ium «Lt « daJ 1 cum 

J'/•1 
ff! 

J <10 
,\ 

···.1 

J :~u 

::·j 

1 ~5 ·:1 

l IJO 
u:, 
r.·:· 

-.~ ·;.:--; 

::::on 
...·: .::t l 

(, ( > 

/(l 

1:·::-: 

r. 
. ., •·\~-;" 
·'·· ·' ' 
;·:·:1 
t IJ'J 
I(;(> 

!7 
::.'/ 
2 (:, 

:x. 
LA 
H~7 

1 3~3 

7 
C.1 

Cy•_ lc• flL:.1-p lH?l i.um .:~"1. t t.)tJ .. 1ll ·..: um cf. 
Cycl (•r1t!;~ f1e!itJr11 !Jrev1~;rJir11~ 111 

( y.· l · ·.011(!1>111~1. i uin di s l: in•: l;u111 

Cy,· l·.:·nC'; .1hr21 ium ni ~:. ti n,: I.urn l Jt"PV i ~:.fiinum 

Cy ..: l •:•nF!ph r:.:o l 1 um L'l :-; .- .,·1~:,i:: kit 
ry-.·: li:.•Heph:-~lium ~;p .. A, lJi.ll. ~, Drid. t ·) ·'~:i 

, ~· y . .: l Of11:'PIH'?'l i l.\1TI V c\t"'\11•.)Ph• :•r" t t i n 

c· y 11Ji:· ~" ' ·'":;ph.:.tc· '!"idi.um Vi..\ l ichun 
D,.qv~; i l t di n .tum •: ll c~ms 
IJ~psilidir ·11u1n r ·>~s ·tielsi1 

!JapsJlirJin 1u1n si1nplex 
D~11sil1dinium warrr~r1 ii 

DP f l tn1d r r..:-1:.l ht:?-tC!- Y1:1pl1 l y •:: t .. 1 
Ot! fl a nd1" e~1. ph·-:1sph(,:.y 1 ti•- " 
Di11g·~dtnilJi1t ceYviClJlum 
l) ir1011ter1(JiLJ1n il~t siLl~1!:u11t 

J)i11opterygitJ1n clad0 ide~; 

Di. s t a t1.:•<li 11ium ell ipti··.: 1.tm 
Fn c.J,_: .. _: 1.?t" •. 1 ti um de l; t m;Jnn i i.H.: 

Cnd··:i -:.; .::r i n 1 urn 11hilr .:.• 
E•.:i •:: l ,3d 1..:1py:1;i i;; peni •::ltl a-tum 
l~ p 0li d·~s~.1~1a01~ idi~ spin o~in 

Fp i pl 1.:•~1p t1 1.1er- d .,~ t? l; i cu 1 •:•:;pi n•:•s<;;1 
E ".' 1•·:h a 1~j c:; ph cJ.Pl" j tit ,:.1 th .. "::". •:u: l:::i i 
1:~;··: h.1ri~-:>pl1..tm r-id 1.J t'"ucJjc, 
1.: ·<· ... : h•")!'.iphae1" i Ji. um •:; t.1·· .t ( d r:.1.tum 
J.-- J • 11"' i .'I i l: j l)j , \ , · •.11 ;1!:.l.:·i •::•I" • j ,: ii .~ 

(i •. 1r <lc1 d 1 :·1i1.11n C.' ~ ..... r~niJCk .1 .l 
i"il .:q:>hyl •:<•:y·:; t;a 1nl;-· i •: dL·-' ( '-jill d l l f C•(111) 
r"j] .:1r1hyr·~· cy1_;-; La ~·.r!mi. t.e •: .. I. ;, 
i-1 .: ... : h l; t :.i 1: 1d ill i. '·' v l 1 l • }S.·~ I I . 
i'i 1 1111;1.l y•.1 ( !.i n1um h·-:· • . 11E~1~ .Jt1uH 

C1 .:..:-ny r.H..t la•.: y •:t ta c1 i ut in.:'.\ 
Ci •.•11yaul d•: ysl:a l::i::i s; t1"omi e n si s 
1· 11.::.' l; l?t'" .JU l tJ•: d i: y::1 I;,') •.: r.\mp a nu la 
~1el.a1·i1L1lac acysta ler1talea 
1-l i:~L \?r.:.\ul ~'.'\• :: a•.: y~ita p •.:.1~1:)sa 

H>:o<n •c•t 1· yb 1 1 um p.:il 1 i cJum 
Hysl:r ii:: l1 (:. l lin iuo) fur •..:r_\tum 
Hy s t· r i·: hi:·dlnium lan•:eatum 
Hy stY i.: .. h..-:.dinium pul •.: hr-u1n 
1 -l y~:. l 1~ l c ,., •: •0011yau1 C.\ ~'~ c l rAcii::)p hot· a 
l-lystrtc•1ok0Jpc•rna rlgau 1Ji a1~ 

/-l y~:.l;r·1 .. : h•c•s-. pl1;·,ur i cJium str~l l<1tum 
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APPENDIX A Cont'd 

~habetical _ _!::i s ting of Species Shown on Occurrence Chart: 

'Mari ne Di nofl age 1~tes 

r_, 1 t; ~ <•n t n : !· .. ' . 
! ri <j t_· · 111 •1n f 1i:..·r ;-. .. •r e• tJ.r. ' ' • •l"1f 1 ·: , 1 f 1 ',.,.'! 1 I · ~ l 1 I. ! ,•. : 

f r·1d •::O ·. 
num t)•?r 

(; : : 
lFI 

l ·J.'.:) 
1 :~r. 

l ::7 
!fl:"" 
lCC 

8 
1 /[] 

1 1'.l ~;tr 1. · h1 :•<:;. ph .J 1 ~1 ,~ 11i .· 1 .. r! 1 1 f 1· r .1 

l 11d1 , d . .. dLn1um ! .-:.i rH !Y.d. ) ! ''/1 i 

frn b .'"\ 1:,-,<Ji.nt u in 1111°: r··)1 l ·· · Ju 1n 

1'~ 0 
• ...;liL•l i d t 11 1u u1 ft L[f 

I£->c.1.belidinium b e ! f cJ tj l_;i -:- n sc:> 

ri;;, c:\lJPl i (f i ni lllll (~ 1:11:d ·: i;;, ,_·, r1 i C\L' 

I·; r:i. bP I idi 11tt1in •:Jr-!t .. \• .: r? LHn 

1··.;,l y pl: Pa q l..tb r d 

f .1i:• k dn '-i. J.um P •" J y11nt; 
I: .t s !··,p} .-:.vi . .;.\ •. •:.•1 c•1.•t:h 1·yr:l.r) 
f.:· 1 C! l I: hr l ,J<_lph. "\C"Y i 1J l u m 1.: C•Y r· U(_j !-.\ l; { 1111 

J·' l r~j t) 1Y ! ,p:~pfl a r.• 1r i rj i Utn f? •'.:"• i r11.:< dcr.·, 

I' l t"?l t hl' 1 ,J ~; p•1,Je( In l Uf/1 f a r;; ,_: l d l. U •ll 

L ... u1tcl~ n a l1ul~1.:.ff i •: .:-1. 

l. ... H1t e Y!l.J c;; p 0 .. :. -r tul <-' 
Lent ir·1i a s er r· aL~ 

LPpl". 0 .. :.d111i Ulll d 1.: E•1 - ,\.-~ 

~-:~ !- :I Lcp t c•d 1 1 , 1 11m i:-1mal1 i 1 r · 
::·:·:1 L r~pt ·:· lJi n tum !1y."1 l•.:.d1:r m1:•:- 1··:;1 -: ·, 

:·oo L .. eptod1n1 1.. tm ~:, p. indP t . 

14C 
1 o·::: 

71 
-::o·J 
1 ·;; 7 

:21. G 
rn:c; 
l ~:; 1 
·:.: 1 ·1 

'} 

·1·1 
!fl/ 

''1 ·1 
1 en 
1 l8 
1::1 
1 ::u 
l·H 
: :Of, 
1 O·I 
!(;(:/ 

7:.: 
::: :n 
I. 'if) 

l ·t :: 
u.:,1 

1 lC 
l 7'.'i 

1.. i 119u l 01.1 in i um m.-J •::: h.:.u-:r··.:•p/ 11 _ _:. r- um 
LLD:acl1n 1 1• H1 .ur:1ll .l~1e 

l .Ltxad i nJu111 pri1nulur:1 
Lu~ari 1 niLttn prr1 patultJ111 
Mr:i•::1uri::.g.:•nyau l .-1 Y~ •:a ll ·.:im1.:.11; 

Me i ,-.ur·:.:•o·: .. ny.tul ,::\:,: cir~ f l ..-1nrJr 1.. i 
Me-1 •:•UY •::•g•:iny dll la :1.: tl 11.: r :;p t c"'.' 

ML' i our .:ic.10:1rtyc'..'.Ul c( :1; ~· P~ .ir rcJ1. •!". 
Me.t •.:•U }~ 1 :1 c1•:•nyaul .'..\:•: ~-;t r;. Vl?I" j 

Me i ou r c•g ar1y~ulax ·1a l c r, s i i 
Mt~mb t "" ,J fl ( '•j.)! \(.)f id i UITI a S p l fii) t ~ - 1•!1 

Mr~mbr i.ln c.•phor i cl .l um i::J p. l·J.t J ~ - ...... n t ·Y / I 
Me n d ico1i i11iu1n yr0er1lar1 1.fi~ Ufn 

Mud r~ ir ·: •n ~Ii <..-\ as ymmc:~ t Y' i •: a 
Mud e ro119ia californicA 
Mudriri:-..ni.J i a 1 mp,:\. r i l i ~-~ 

Mud er•)11gia simpl e ~ 

Mud E1 l'•: .. ·n~1ia simplo:1: mi i.:. i-- o pc•r f.::-ir-~t .:1 

Mt1der0rl~ia SJJ . A 
Muc.lr.•i" •:.•no 1a i:.; p~ i n 11 r~ l: . 

Mud e Yong1 a staurota 
MucJeron~11a tetrac~ntf1a 

f\Jyk t l:"".'f i 1: ys l; r:\ ar· d1..::: hni on 
Occ1 s uc y sl; a ac ul e clt~ 

O·:•: i sucy •;l;a !Jal i ··:i '..5 

O•: •: l.-;.~ucy ~:;t;i:-, tJJ ~;t i n·:: l:r.-l 

O~·:isu•: yst~ evittii 
Ck·:1sP .. _ y ~_:;t, .-_, ~~P- A , t.-Ji il i am~ .. 1·:;7~~; 

O..: ·.:isu1::y-:;t d. spp. 
O<.J c.nf:·:· .. : /11 t. tn l') c ·-:i ~:; taf.a 

. ~ / I ' • .' ' (' • > 

·;:1 

l 'Y I 
! • ,~,.: 

·:-1 

l.h.J 1: 1nL·...:h L !. 1 n •. \ •"•llf! Y• : ut r:.\ t:1.1 
Ol. 1 0• "-· Ph.-u .>r 1dium albe 1~ tcn~; f.1 

IJ l J 91.::•..:ip l' •. t e"f id i um d '5 l; E'l' i (_IE-~r um 
01 I D•:· r::·)p l1at.1 r i cli um , . .::•mpl e:•: 
!J l i 9 .-:i!-~ p~ lc°\ t'!l. i rJ i Um fJ l 1 L.11: LI) Urll 

Cl I. J ~ 1oi_;-.ph.:1t:.'r i cJ i um cJ iv i cJu1.w1 
Ol 1 90<1phat::"r· idi t1m d.;1: nn 
fJ l. i ~v · ··~ ph.:.\r~ ,- t l..i tum 1-H·:l i 1 ·:·n O.J ·:' i n1 !n !-:.c~ 
0 1 i~v· <:;ph .. :\f'.'-Y' J. d t u m in.:l C r•.:i l: ulH Jl u m 
01 i ~1·· J · .. ~ ph ae1~i1!1um perf·::•r13!; u m o:. •:.lum 
DJ 1' .. 11_:.- ·,1il1 ,JPr i 1J1.u111 pei-- f1:.Yd t11m p i:i' f1.:q- ~)l;u1n 

Dl 1.~1 ·:0 i:: .phac>1~ic.J1um p t .tlch P 1~ 1- imur11 

O!itJ· :. ~.; ph.1 1~ • 1 · .i c.J iu 1 n 1111J -: !1t.' Y>- 1mu.n , · f. 
f Jl i u· · · ~·i pl1 . ll'1' 11 ! 1.um r·P1 1 1 f, _:: ,1·1n P 

fJl iu •) :·; p!i,t.r..• r \dium t•:::•!;u:n m1. n•:·i-· 
OJ J 9 ·.:0 ~l f-1h il f..•r J r!.1 um 1,._.t;um 1. •.•Ltw1 
1), ,d1 li1d d L1. i .t tulH~r·-:ulat,:J 

•Jl f"" d ,)( , ,_ .,- y~;i: •:•di n .i Utn •'11<'., I. r iJ l i FH.1111 

' · · f" ', •l iJt } •) hy i:;l;r 1. 1-: h•:1ph 1)f1J. in fu si:ir · 1.·.:· i d t?!J 
· I ~ , f' ,:11 .: \C'<•Pt'r i ti 111 1 U lh py1~ •:.1pl·"~~, r urn 

1 I ~1 

2 I ') 

·1 1 

11) 
:. ·:-,c, 
1 ''!() 

4B 
1nn 

l ~5 7 
H :: 
i 1 ·::i 
18 1 

'J''J 
1··11 

~J c) 

1 t~J8 

·:::3 .. ": 

11 

!'' .J l,.11~ · ·1 c:- ,1,.:•m• .. ••--:y <:.1 l:d fr" . l.1J t li •.,; 
r· ... 11· f"• 1 . .. •ll I f l l .:\ • .. : l : r ~.\'tJ~·Ph•. •i " .3 

P<lr e otJinia s11. r 
F·er,tacJinium latii:in•:iurn tiranulrJtum 
Pent~dinit1m l<lt i cir1ctu&11 laticinctL11n 
f~erisseiac;,Jf1aerid1 u m pannostJ1n 
F'1;:•1 i ~.;~;P. i. r..\sp:·~.acr- id i um sp . i ndet. 
Pliel o::icl.i n iur maoni fi cum 
f""'l ·1 ·--:•I) r? ·r •.::••.: ys l; a 11 eo.:~ •.Jtn i 1: .J. •:: r u•: i f c•r rn i e_:; 

Plv:.br~ 1 .. .: .. ::: y~:;t ~' nr.•·:·c: C•mi c .:.\ nc;•(:o•:.:.: ·mi ca 
F'h th an·:·r e r i {j i.. n 1 um ·:.: •:"na l; L\m 
F'hll1.:_1n i: .. pr.!1- idinium 9 e mi nat:um 
Phthdnc.p1:ritJin.i um lc~ vimurum 

F":. 1 ys !: F!ph .:_\f\ E! ph·::·r u~. s-.ar jt"?d.11 Li .1. 

F' t··.:· l:·:•t.?- 11 ipsodinium ~.> p i no:)sum 
PseudoceYa t ium 1tf~8 

P~;eudo~cratiG 11t go~f1tii 

F-'~~ eudoc er ~~t; i um n-urJum 
P seL~d ·: .. .:ey.-;i:t; ium p e ll i. ff~Yum 
f~ ter1~sner111ella l1elios 
S·.: •:•Y t t;?-i.:\ t e1: t .:'\ 
Seno nias pl1aeYa .jur assica 
S e 110niasr1t1aera microroti~ulata 
Sentusidir1i1Jm CtJcull ifoi·1n~ 

.. )rnt u siclir111Jrn eryt •1rocor11LJ1" 
~3c1ntu £,i d i n i um f i) i at: um 
Si._1 i ci~·;ph <1 r.-? 1·d •:; p ~ indt~t. 

f)p1nj fprit 1-~ <: ~ dent;i;, tus 
~:;p1n1 f(:.• r 1ti;~::.; p'.;l?ltd•-:•furc.Jl:u•..:; 
~)pl ni fc· · l -t. .:s r r\111..::o ~ :..1s 
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APPENDIX A Cont'd 

_&ha bet i ca 1 Li st inq of sr..~ci es S~~m_Q_r:i_ _ __Qf~nce Ch_~rt_:_ 

Marine Oinoflagellate~ 

TZJ. .,..: -:.1. t.: .. :ai;i.•::i n 1ncje·;, 

(tide ·,, number" s are t t1 e c·::il umns in • . .Jh1•:h the ta·;,•:·n appi;.? ar~·. 

Ind•!·· 
nL11nbel" 

-1· ,1 ~-:.p .. ru_i .. d t 111 1 trn dP] : 1: 1. r:.- 11 ~; 1. 1 

Of! 1: :•· ·f11_.Jr ·d i n1 trfll •; r· ,J I r!11m 

J1 "1/ ~..:;Jlvl)•_l• .•tl1n 1 u 1n •,p. tn i iPL. 

U'j !:.)t{·•p!:.1l1•-:1tl ; f l j llllJ '•.i· ' d\, \l: Ltili 

u:: '.) t I fillr"•:< · irJl),J.F! f ' i f!l Urn ."'lntl·10:•p i1 0 l"'Ufn 

lJI ~ -;1.1; 1!1 r ·• .t1f1 . \L·1·il lllltn .'\1~lllt•. ;t11 111 

J'.>I '.jl:111ht 1 ··;1ihl.\1...'ftlllLlfll dl• ly• 0ph 1 • 1 i"'l\ill 

11 · ~· ~ i t.1:)!H· ·· .-~ ph, .u:.- r1cl1 1 11n ~,·,p. Jf 'nlr·l. • 

. ·( , '~f .dJ!, l JI <;pl 1 .. :U?Yt.".\ Hf "(\ 

: .1 
'i·I 
.:·.i 

\ti", 

11) I 

';1 1t 1I. 

~~I I /.J l. 
'.' itd1 I 
'. ;11:) t 
: ~ . d; L 

' : 
l l 

' ~ 

I 1 
l 1 

l · .1d1,1c•1- ;; 

l ' . 1d 1;H '1· d 

I · .1il1,\(' 1' " 
I .. . pl\,\t " ,\ 

l ' ·! t1 1,H: I' " 

l n.1 r fL• • l. t\ 
(J. l•'1fll f11 .1<),\ 

[.It • • ~ J I.I• . ) lid ,, l ( 11 . ••~n ~:. J 

ii) 
,. fli H ' llC.•l 

11 ·~ ~; 1.1. 1. 1 : i. -: ~f) ll,)f~( ... ; f:t!'fr'!JJ .:1 

s 
~- . .. , . •. l.l ypi.1- .:1 

~:; . 1 ~·ju(, _ 1 t l ,-"if d ·1:1t.·1· 1 1 Ii t rn1 ! o:.H ·1u l fui' ,. c:.1 L\ w1 

i·~/ ·;ll1":t1l,, .; i:••h•.-idt11m 1.~ p . rrr 
~:1~~ Sy• ,l !.1 'irh1 L • •11 h ... · f\ Ht !"~ 

l :· 
I(.'.; 

:·I i"1 

i 1-1 

~Jy·' l.1. 11\l,,l !: ''i il'11 : >1- ,J. 

' : ·i't,f.1•n1.-.\L• •J>!1 i: •r ,·\ 

~)/";1 I: f-'flld !, Cij)) J1 :1)·, I 

(~ ,,, • I I. t •f!I.-\ l. I t;Jl "'1t •l' ,-; 

'>/··' ·•111. 1 ! . • -. ph•tt- .\ 
~ >1 ·, i l"1hcd. ' ·r d ·11-n-" a. 
T .- ~( ·1 , 1 , •! ih · " ,-t 11-r:": /\ 

, II}• ' '/( f..?d 

· - I 11!\!J I t ·:: •'-' t i .l 

f .1 · ,• J 1: U \ l •li ~ t- d 

pl,\• c\( . i\ll:.11,;, 

·· f J - ~: id ·' l .. 

l, I 1 1· • •ll ! •: L.\ 

f 1 ~ 1 T. • t 1 .' · ,, ·I ii 1. , , •r 1 cl i tlHl 1 , .. ,,.-,(: •• tl !\r,11 1~:. 

I ' ' 

u .· 

' 17 
i .". 

l c~ nt1.'.\ hy•.\.1·. ·, 
r~1.\l..::l~i",ljlh•:·r· .,; : 1. ~J .11_J!' ,\ 

Tr l •". lio· ·r!\ r111 1m • , 1 .. ~l. .. dit~t1fi1 
rr J .·~1. :11J1.!)11t m • ijl • .'l~l;1 ,• ! )1:'n·;,• 

·r 1.d", !. 1d11 •1 ; · 1 I c\ t ' fJl 1 mc ~n i i 

l•Jt.:'l;:•l ! \ ].P) l f) ,·,·.',_\l 1 ' '.j 

L·I Xc1n.t'>• 11' , t•t' .d.: •. •1 cle<.;:. 
n .. ~ ;( l l)ll<1pl 11 •r" Id I UtH .• J .\l;um 

} 

·{ 

I 
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APPEND IX A (cont'd) 

Alphabetical Listing of Spedes Shown on Occurren<:e Chart: 

pol l e~~!ld S~ores 

!, 1 ·'- •.I J. ,,_ ,_,l, J • •ll I! }!:. 

TrHlt-~ .. nu . r1i.H-· r· , ~ ;ire• tl11• . .. J un11,•. 1 t 1 ·..;!it- f, I.ht• l;1 ·,. 1 •fl ;q,1 11.> .. 1rr, 

lnd1 . .:.i·. 
rn.tmh E. •r 

·.·1_) 

7 ·l 
I '.i · I 
I . 

l 'jC 

l l 

l[I/ 

·11.l 
::c 
. J•j 

Al Ji pr,fJ •:il J 1}1l1l.e-:_1 mJ· (••(l~l.J• t tJ.1l,l1 .. , 

r,.-_dnt1-.. -,L1 I l t- •t (;~e-, v.:u- J f"" ·)Pl fl• · ~· ,:i ~ ~ 

(\i:>q\11 \:( j ,,-,,, Ji l:r".:. 1h,< ul , 1L 11 · ~ 

/\r?qu1l.r1 fi.1<\1 tc~ -. • •:•n 1.-:-.1 m1 ! 1 .. , 

f\t:-tjUl l.r'li"o\1~1l;c1 r· '•lllfH1 l. 0 :i ·.~ 1ts 

(H\qltJ l1,. 1 r._1tl 1 Lr:s •_,1 tl 1vc:Y i"lt· - •< . .lt', 

(\( ~ 11u1 tr ls·::i.dt l.1:.~:; vr~r· r1 i< •.:: · ·;u·. : 

AE•qu1trt1· r~.ld1!.1 C"~ HLF' 
/, f}~1:1p· ··J i l '::. .J.1.(d I l\l_l<'j 

f\.).c\t I P·-· l l I ~-. ~~.11 . (\ 

(\J. l ~~p·-•Y l tr:·-;~ llr-: 1·, 
(•, 1l ':°';pr ·i1r1 l L' ':", b 1 1 ~\ \. f'..')'" ;:d \ ' > 
/\ 1 I ' ll) •:Oi'" l t P':-1 ~1r , \!lrJ1 •:. 

f\i 1 · ·\'' •r i l.1-•·- . Li1· •Hh1~'• t ·, 

:\r . 11.:- i j JJ•. •r 1. !;c~· -. m• .•!"l":·~-id· · · - 1 .1 ·· ~ 

/\1·.:11.r t :·,p.:•r 1 l.E"~ , · .. _ r•l l , d 1 1 r ·, 

(\'(.JU1.:'1 f" l ,J• : 1 l. r.•r: .:.\Ur-,l;y,J.l: · · 

!),-1< ~ 1 l ,"\ t l <;: ;p.-.r· t \; L.' 1. i •'": • "•!1\..\1.. l tll' ' ! i'J: r·, 

! f,.\1 HIE'\ r; p1::11" 1 Lr~-:; h·:ol (.'dl I l.yu ~ . 

D1r1~tt1·;p.:0 r It 1 .:-:~ 111 ··t • '" t .-1r• 
; LO Cdll1t..1li:\•·,p .. r1 tr · ~ ~ rf ,·,111 p11. ~. :. 

in~~~ ( :.J.l? 1;tl.J •l !l•1r1 l:r.•·..:. lnfr-.Jp :.1 n ,: t.1 t:u-:..-, 
1'.J~.:, C1J.ll1al.o\<:;p.-q·tlP· ~ n1.•11• •• 1. 1· .:···.i· , 1 · -. 

.:·::I . ....... 
I ~ ' •. J 

l 7:: 
'.)r:J 

l'.SG 
CfJ 

.·-. - . c,;-

. -··' 
l c: ! 
'JI 

l :.: ~; 

''.l l 
lf', C 
\ f..11) 

· .. ·:1)'} 

15:2 
'JO 
·:o 

f'. "tl} I ,\l .:.\ ' .ii) •-•)" i i_;e,.._, •-:1 l)/" IJ!:ll '.; 

1~ .:\ l l 1.:1l.·1~·~ri··i· 1 !,po;; tr1 l •. 1 t1 , 1I 

1.~ ... :o.1 l t .tl ;J':"". !l<'.•Y l l:es l: r i l. ._;.h ..li· u-:; 
(,,:-\l) 1,.Jlcv:.pur 1 LU!~ turbc1l.1 i'', 

Cam.Jr ,_:-,,: ·=·n•.:...-;p•:.r l t t1~; 1 n ·:.;:. •J!i 1 '-~ 

C ~01mpPr 1 1. D HCA 
C.J(ydp.:0 : _ tL:ni t:i::is -=·~. 1rnpl 11·,, 
Ccd1" .1. pl L f:'~· -, tl"[A 
Ccdr-ipt te<; · ~·JnadPn '·it '_; 
CP1~ Ptn· .::1pc.il l en 1 t r!~; ii CC 

r -

CeYt}br•-:•p •:•l lc.~ni tc-~s rn.:1.:r-._1v1 ~ 1- r1:.:1:1 <:.; 11~ ~ 

Cere.:bY •:•p(•l l c.•ni Ll?S mp~·; . : 0 :· < · 1 °:-u~ ; 

Cllasm.J I: ,:. r;p .·:ir it f.:2-':i m.:ij ·-,·r 
r: l.,·:a t:11. • :. • •Si~·;pi:".1t·1 tc-!c, 11rr., 1: · 

Ci .:..,t·r, .:.:-0:>1 •;p·:•Y i 1;"'"• 1ir:r11-
1· 1·~·,·1t.r1.:•~, c_-,; .-. p. ··1· 1 t.t · ~-:. Ill t\ 11 

' l1 : .11·.1 · i. < • )•:;1·· ·,p · ·:.f1l.• · ~ .. II! / \l 

Ct •_ ,_1t.1· 1 ·::··-· ~ ·. 1 s por I tt.• ~; 

1· 1 ,· ·it r 1 .: ._;.•.; 1. f:a p1:•r i I; C.''.~ 

C: 1 •.-: e\t l " l •: 1::.•S l ~ . pc. r l t )::":;. 

Iii Al_ 
11, .· ,\ 1 
!ff'(.!.) 

(J. •'.:dl:Y ?·:.···tjtSp •:•' l l: i~~ . 11!.f ~ 
C.l•:;\ i.t' t•: · .· ~) l •:.p(.'1' i t.Ps l!i._U 

- ' I_ '• 

Ci•:dt,.- 1.·~·.:.~:.1 ~; p .. Yr i t E.•s .:.\t.lt.; •:u •:; 
f1(atr1 · · ·)Stsp0ritc~s ang1 c;l n<Ali~ 

Cl•.; .. 1.:: ,. 1. · ~ · :<.J i ~->p.,;q· it. r:i-s an nu 1,Jl1 l':. 
Ct•:..:.1t.r 1,-_,:i:J.1 ~;po:i1· i t.t:.•s ap11: .:\n.:.<l 1 ~- . 

C1• : 1Jtf i<·.:.~.;1 ~ip • :• r l tL?'• <.\U~Ju-i:;t.us 

C JO:: i.ltr1•::•: · ~ii~;p•:1 l"'1tri ~> C •J •:o:•n 1::• lilC'fr<.~JS 

(· i. 1: u tr i ··: •.-:•: >1 sp• .•l" .1 1· L:- -~ •..: r ;v::;-:.; 1!..t·!r11: i na t U'.; 

( j • .: C.\ t ~ 1 ·-= ( '•.:. J Sip'· ' i" l t. CH,; d ' I -. 1 0: ii t. ll ~; 
(1. • : ,Ji;y :_ ,_: ,-, ,_:;.1.-_;p. :•Y1t1CJ<~ r:> ',.1 lii:o1c! P"i ~;inuh '71 
C1 ·: al. r1r: •:1-:=-,1•-.p ;-:.1'1te-:.·, liuqlip~ ·. 11 

1- 1 •: alI'"1 · · ··"- ~1-::,p•)t"" i te'; 111.i.•_:ni .t ~; 

Ci•: ;\t.1~ 1' ••'."•l ~ ·.p·:.·Y l tc:i-:;. mi r1•.1;r 
(.1 •:al:ri0:1::.•0:::;1 ·;p•:- 1 r i t;r: ~ ; mo:.•hY I •:tl I.Ir:-•) 
1· J, . '1.r ; ,· •"':.1"..·,p·-·1·1 t.C' ':i n.:1n\ · trlCll.' f '1""~ t r, 

1· 1. • .; .. Jl: r1• : < · ~;i.::.p•:•ri tcs r1 1 ·,1: . .:i.bi I 1~~ 
( i •7 ti I. ( J < ·:•';"1 l ~.p.·,,- l t, ·~ , ! l"• I; 0:··11:,1 1· r~n<·i l ':.". 

( t•", 1l:r 1 ,., ·,· .i ·-;r 1· ··,,· t l:r.><:, purbP< I c~n,.;i s 

i- l.-. •. \l. 1· 1, .,r,.,1•:.p···r1 l.1", n11r l.1C' O: ! t.'r.«1 ..:.. ,- f . 
( " j <'.L\\;f ! ,; ,·,.;1 '·Jp• :•Y l t:1.:_,._-, f Pl;: 1: l•:,Jl: 1· 1-:1 _1 c:~u::·j 

Cicatr i .- i::.·)1 c..p •:-•r l t.r-s i:;p . j nclet . 
C1,_:atr1.::·:1i:.;l:lp• . .:.r'iLr?~i -=jp . indc>I: . 

1 !". '. ~ f · i ,_._ ~.d: r 1 •:- ·=·~=,1 sp(1r l t e~; ~;t, r~r nurn 
\(,.l 1· i .· .:1trj 1 . :.-:·1·..:•t~;p•:., · 1 l:c~; st;1· 1.~1 l:u ~; 

7-; ( .1.;.:lLY1,:_:,-,~·"i~:-. ( Jt. • r 1 Lt-:->i... -:-.ubr ·: .-t:u11du-:; 
1r-,1 Ci1:;'.lt1·1··:·):;iL_;p•:0 r1l; t-?S uncfatu!'.~ 

Gl (1catr•cosis11or1tes vR r1ustus 
2 1: 17 Clav1lrtl1?tes ':irl. indat. 
~(J .- J C·-:·n···dvl.<; ·isimlsp.:•rii:E~ s rr11:-1•)r 

1U·I 
1 (!1) 

1 ~-:;·) 
1 ·~·7 

1n1 
l ':': l. 
c~· 

t·:;o 
l·I:.; 

'.'!<1 

l) I) 

; ·I/ 

'"•C'.;"' ,·, .. _, 

... ~' 
~ ' · -' 

(,_:.n1 : ~P1i ..:; i::;i 111j ~ip• .:OY i t:L•s niul !_;: i l;ul.H~r ·.:u l <Jtu~; 

( .. :-.n•: dvi o;;-:;i m1 ~;p . :i r i tc: <IJ punctatuo::; 
C··:o1v.: av i s1;=; i mi sp·:q-- i t t:'S var i vE:r)· r 1v: .. 3. tu~; 
C0nc.lvissirni~~~1oriles verYucatus 
Conti 9n l ~;p•Yf it t?S •: •:ujf ::~·:>n J ,:\f? 

c · ,_,111; i{_J !"l .i :-;p 1.:ot· i tE-?S'i d •:"f~11_,r_·, l;:r 1a t. t. 1s 

C•.:·p t; .:.•.::; p •:<1· <.\ i...i ill i ~:tin•,; i : 
C:.-·,y1-:•l J l ft,"\ •:h\·\tL~ i:.H.l fl' • VJ l 
C·:•Y':ol l i 1L.1 i tuncn-:;1 s 
c:.·:·r •:• 1 l i f)c) I; •::•r- '.Jf:;a 
C1.:1;-.::.l l in ;_\ vi911 °.:d lf?n i:;i ~i 

Coreo n.:-d:1c:::.r,,:·ra sp . inde!.. 
C•:•r•.:•na l i sp•.:< f'"d vald 1.:insi s 
Cc•\' yl uc, .U LA 
c0~;tJtoperf orosµc1 1·1 tes t![l3 
C -~ 1 st ator1eYf·~r C•~ipOYi tes CiCf 

Ci::i5ti.ttc•pC?J' f •. :ori:·, ~;por i tc-~~i :~Er 

(_'_,··q 1per i 1;.;p•~.i- it E?S mA .J •.)t"" 

(:r·}lJ;-·1-.pt?YJ.dinium Sp . F' 
Cunul i fc·r·-,p.:.l l PnitC?-~; m1nt1lus 
( :yatl1i di tes au ~;tr.1.l i ~; 

Cyi1th1djtes mi rio r 
Cy.~thi di l;Qs sp. inrJ t::il: . 

0C'1 t..:··1 cl·:·~;p ·· · ra hall ii 
DL'l1 '>•:• .L ·:;p 1:•t" i l: l-:.'S mi·= Y•:•l" ugu J ,'.\ l: U '.:':J 

Df!I) :-. •: •1!.:,puY-1 l.e~; p et· i nat us 

f 

I 
' 
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APPENDIX A (cont 'd) 

Alphabet i cal list~of S~cies Shown on Occurrence Chart: 
Pol .!en and Spores 

1·a~a l·~(ati •' n inde~ 
!n d e··· num !:"J el"'S ilY<? the •:i:dumns l n •..J h i·: h the t c.."".,.•:•n appears 

I n d·:.• . lnde -..: 
number Ta·,,,·::in r.ames numh ~.:-

1' "'l 
J ' 1~. • 

l l':i 
1 '. 1i"I 

11.·: 
:: i:: 
l .-, :: 
11:; 
r.:; 

!. 7r. 
; : } 

l .: i ; 

1 l 7 

I -~ :: 

1 (1:·~ 
1711 
J '.J / 
::H, 

3 
:: l ( 1 

1,1 '.o 
ff! 

lfC 
CCI 
·).~ 

.,.,:: 
5L1 

l '1 (J 

:.:2c 
C.5 
75 

! I :__. 

')•1 

1 llJ 
[ 1) ·.~· 

W ! 
·_) 

l ''J 
1 ·l~J 
I. o::: 

Dr:-n~.•• .. )l r,p. ··r 1 f.1•'_; l:r 1 ,- ,,1t.JL...ll; { 1<, 

Df?n ~~ .. 1 ·-~ fl · 11- i i.p1.-, vr·:1l .-i i 1 1~, 

n l • ;. l. . \ l. !". , .. 1 • 1 f )(j I I I i. -: ·.11 ···r· J I.' •' ~ 1 ! 1 
. .. I., /t I i . ~,. I '' 

f"pl!i•il r l !Jl i , 1' 1 , f/ ( 111 P\', 1 • , 

1 · 11• 1 _11n rn 1 i 11 1 l. p 1 , mi11· ··1· 
L:1,t!Sii.1·· · l l f: r1i I. !' ';) r -, , .. ,di r .1!.11!..., 

F>:,?.s 1;J , •l lPn t L LH, !:•1111 11! 11· , 

, - ,_,ram1n1r; p r.i·i ~; i \ ~ ,yJJ1rn1 1 l r i •: .1 

r ".:::• I" -.Hni n J , -,jl • •C J•·, • ... ,1._··1l !; J-i ,\ f)l ! I 0 11• ; I ' • 

f- , • VC' C• '~fJ <•I' I t.c·~; (, •'/l"q-f • I l • " tl~ ,_<.tu,.:. 
f"" •.)VP•.> t; · I l •• l:1 ?f-j .-_;ul )/: r 1 ,.111 1 j11J , 1 1 l r; 
Cil L-i 1,_!1f· ·11.1.1 d i.i.L· ~; c.fl c. ·,1, •. , iur~1 1, 11 l.J tu ~:. 

! 
0

1 I. E' I ' - l l! "> /) l l I J l. I; r.?r.; Ill J ! l • "• , . 

( d C' 1 .- 111 •n 1 J cl I 1. P':"". •-;(.1 n -:1n 1 ,· r .1 ~. 

f mp d1- d<'•: i 'iJJ•".:·t- ,\ ,:i p i 1J r· ;11 11 _1. J ,-, ·-; ,1 

i. f11f.1 r:.~( rjp , i i::; p ,~ ·r <I ; q i , V f .' 1-1- L1·:dt · l 

f1np .. 1. rdt-:i 1: i :-;p1 ·1\'d · · r J S j.1 .. 3. t:" f .•(in l r~ 

t mpi-l.Y rJ c~.: 1. ~ i P•"• T ,:.\ p r, f' l.ld 1:. 1_l t j ,[ q ., - t 1 l .:i 

I1np ,jrdu•: 1 -::ip•..: i1- ._i. (; p . i ndt ! L
Tmp;.t1-1l t· · · 1 (.::. p i: •rt\ t 1_, .. ,. ,! r1r; i ·~ . 

Tnl:t·.'Y"}•-d1t!. (-? '~:'. tr 1 c:1n•.)11L,\(l.".1 

T. !:-·,,: h y ·-· ~;p cn'"' i. t c- ... , ' 'IH• .•h · , l I 11 ... ·. 
f <=;,·:/ 1y 1·:•'..'ip· ··r 1. te'~. t l i ; ;t1 11 · . t u• , 
l ·~· hyr: •'- •IJ• ·1 · 1 L ,_:_•<:.; c · ~ ·· L 1" ' l° rl { • 

1·· t11I 1 S f)• :< ( i l.Q--;; f 1:i vt-:'l:•l iJ,\: u '":', 

Lluki!.;pc•Y- i t.r.H _; p':.:. Putlr'.·1- Pt. 1 · 11 1.tlu~·. 
Vl ul · isp· ·•(il;c: r ~ Yt\r"JPrJ -;1l"u i:; 

l<r aciusr 1 l i ~ ·.p Cit' i LP <:.. u(: A 
La.e v 1 i:,1..- I.; .-.-. ~;r) •-·Y i t t.:i•:; 1:•vr1 l: us 
L drl •: o:..·t rl1t:es m .:'~qn11 ~; 

l_cJ. •.:•t Y l 11:"?!: f:H ; f:·q1~111 -:0:~: 1 nu · ; 
LP] .-d; "( i l c•t f\ ~; ; mt· ·-:: J·· I C?f"lhU!' i;,:1 r ' f l c·, l ~:. 

L 1~pt 1::•l 12p i d1 l;e s 1.-?JJJ •: ··:·r·n.01t;.1 s 
l.~ 1 licl .:-.: icl 1 t.::~~:, p E~Y·." ·i-t-.• t1• .: ul~'Lu~; 
Lilidd i ·:il; e s d1v1duus 
Ly•:.: 1.:•p•:·di a.:ic.Ji t.E-.1 '!:i f'.\ S p e ratus 
Ly 1: •.:ip•.:•d i. u11F:;pi.:·r- i t e s •-: l (" •-: •:O l. ume nu'"; 
l_ycopodiu1nsp ·~ rit.cs n1arr11nat.L1s 
Matoni c:; fJ•-:•Y i tes pl1!. c:- IJ•)f.ll;r2r·,:iide ~~ 

M···n•: •su.l ·: i L t? i:.; ~::.·:.:.\bl'ilt;us 
N1.:1di::1s i •i p ··. ,- 1 t t:-?-t..; ltE(. 
Ni:ocli.:-•s l ,.:, p,-oi,. it c•s t.iah ~n.H .. -. 
N1:ich.:. s l 'ii P <•Y t l;12s dr~n'.; i m,:'i l" <J 1 nal.11s 
l'k·d··) ~ :;1 ~-.pc·r1 f.r.:' i::; {lt.1 1H11 n,1 
/\l .-.11 . :..-_-.1 •:...; p o:., .. t I; t-~ s urHJ• :•S tJC.i 
Or n .:.um-• nt i f c•; a IJ .::.\1:u l ;,t,:\ 
0!:1 muntJ ... 1 1: idi l:<)"> ·: J.,.'l.yt .. :.ni ! 1~ •-;, 

n smt1ndac1tJ\le ~i we] l11tann11 

PaYVlSd~~J Lus DEA 
P<JrV1 ':..-;..-tcc1 tL"..; ._\ t11plus 

/: 
fjf ) 

.-_,: ·, 

. 1·: 
(,(, 

·1 
l '.: ' ; 
1 '.~1 
I r~ '.. 

1 · l'J 

17'} 
t DC 

-;-, ,,. 

Cl 
r; 

l :.:·; 
1 7 :; 

4·1 

171 
J.[;l 

c 

:n 
J 71) 
1 ·:i:~ 

~3· 1 
.:! : i 

ti 

7C 
:: -1 
L: 

1 ·or'.J 

l · ' d(Vl ~; .\ • .< ll.<2 ~) Jtnp )u r ; •.:f. 
F' L1 r v 1 c .. ~.10: ,_-_ 'l. t. f:! ... :, r dcJ l ;)tu~~. 

f 'PI H ~tr .•t,(,\j) J tr-_H-, m···t l j '·i 

1"'1 1 1 .in• •!l•.•l 1 c;-nl \. f H ., L·l dL•. •1clc 
p ,_q-,_::.t r j I e l.i! '-~ ~1 1.i-· .1 dtu ~ ; 

r ·11y1 l ·'.' •. 1 ,:.11.:li t ,,.,., 111': A 
r ·!1yi 1.-· .. : 1 ad1 tc:.1 '.: i i n °:l1• .•1 \l:u c-• 
f"'l1yl J ,--.. _ 1 :1di t ee:-; 1· u ~n1l ,_.1l.11 i:-:. 

r:·1 •: L·aca p ···J. l c.1n l l:1. .> s ('.-.p . i niJ, ~ t. 

r·1 l·. · ~ ·.1r1 p .~•ritcs .: r.:1f ., '=ir1.n9 t1l ~-1ri•:.:• 

r· i l. u··.; i 'c-. p •:•'f i l: f'';I~:> { 1 r· l 1.: u s 
r·i l ·-J ::.1 ~;por i t.<":S ':.· P !Hl 1:.-.1pi 11 C· ~ilt f; 

r·i l····-:.1 f; pcrYl.ll?' . .1 '"; p. A 

;.• i l (;~; i ~~p•:•Y it fJS V C r" t 15 

f-. l nu~:> pol l en l L 1 <:. sp. 1 ndl-~ I.. 

f~1ty0sp ~)riti~S Ill~~ 

1~ityo spor1lE~~:; c: 1 v1duus 
Pli~atel]Q h:,1:0r10r1~;is 

f"'l i1_c:.ll:P l l : '\ Ill f u r i: i.-t t a 
F' 1 j I - ,J L L' l l ,·\ lJ i ] •. 1. l f ~ ~- ,\ l l ~ i 

f-.l l (,i t.P l] C:• •: ( l.iflt• r 1S i c.~, 

r:· 1 i 1: .::'t r: 1 l a r:: 1~ .i ~; t; <-"1 ta 
Pl j •: i:1 1, f:~ l l"' mac l'•: •r l1y;- .;\ 
f"' l I O:.d l. 1 l ] l ,,, m dl.:1 -~~:; ··:iy ,.,,, 

r·1 t •: ,\LF-11 c\ pre: 1 hlr~mi\l j .-: ~' 
Pl t • ,, t r ... t l ; ;; p~:;eut.J •:1ma• :r -:•rf)y:: <;1. 
F' l1..:at.1 ! l] .: , Sip. iniJel;. 
Plt ~a t~lla lf i c0rr1it ~ I:~ 

1··•.>1l• ... c .J1 · pi rl1 tr.> <:· llE.Ll 
r· ~ · (J0C ~ rµ i tJit1·~5 ~anatJ c~ rlS lS 

r-· ,:._,tJ,~ .. :~ .: 'r pi cJ i I: c• -.:; rip i stY i rJtu ~:. 

p,_-,(1._:..: .-lrpidi t1.v ; r_1 r' dl1Uli::isus 
p,·, rJ .:· c~"lrpic:li I.cl~~ ht.'rt1t.s.i i 
Podo· : ~rpiditcs potorna,: ensi s 
Podocarpidit;us tricoc. c~ 

Psi latriletes lt[D 
OuHr ~ 0idites ~LA 

Retit r i~olpitcs ge•) fyG11sis 
f~eLitricolpites vulij a l·i s 
Rotvefr1J s µ0Yit0 s ~·b scurila1~sur a tu s 

f~'.c.1tver)-u l'.~.r:- ·:· r· l l:P ~· ~.;p . 'ndi:::t . 
r;:·, : •U S LI i r,µ•: 1r i I; e •:::. e u~·; !. i '( · ~ ~H? l1 '}•')ides 
r:·,_,use t< ; p••r 1 !.t H , 1~,-\d1.,l.tl ~· · 

F:•:Ol. 1'~;.;C' \ • · ;p,··~'r - i ti. ~•_; t F'.I t i 1: IJ 1 i\ l; u -::; 
F:ou ':.:.£-"~ 1 ~ 1P C•l'· i t e<.: -, <.:-·, .i n9u .l a 1- i s 
Fuquhive<.:.>1 •.:u l l. lC? s in; n imu"";; 
F:u;.1uL11 vr~ <.:-1 1 •:: ul i l: E\ s r t'dL.11.~ Lu~.; 
l?U(~,ub i vr~··:. i ·: u l it l'JS l' U~F-•':>U ·:; 
Sa~. i: 1 <1p.-.,~ i •;,-. 11-[Ff 
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APPEND IX A (cont'd} 

Alphabetical Listing of _?pecies Shown on Occurrence Cha rt : 

Pollen and Spores 

T a ~ a l1~·= ~ t1·:·n i ndex 
tn rJe·,_ r 1LHldJl•1' c:, z1re t1H~ 1:cdumn s in 1...;h1·: h lhP ta:1. 1:• n Ci fJP F:(-(r~; 

! nd i:?'': 
nu11: bc-r 

. ~: l :~ 

ll·I 
l [.(1 

1 
.. ) (. 

l ( 1 

.. j (. 

.. , 
l ··, / 

~j ""\ ''· '-'~;p1:q~ i :; V t U'" l .:d .J i. l l t;; 

'.3·: ·:.rl;e c.\ ~;p .. lndet • 
:i t. ri a tE, l!.c< HCf1 
:·; \. ( I ,< t I? l J cl IHT 
T,1 lt ( t •C U'-·.11• •r l Lr", 1'" e(/11n·- u<.> 

l",1. " '-:.1f1.:\<t?.tJPp•·:oll1 .'1 11 l,1-;-c:) l\l , \ l: U 1S 

T i r 1r l <:-.p . •Y J tr2£, '7.cu 1'"runr1u ~') 

r1 li ,:H:~p ,·:.llr.:i n1f;i::-c:·~ Vf~ ~;•"". LpiLC-!'_j 
T 1'"i •:•:•lp .:.pc·l lr.:ni tr~s m1 °: rc0 munus 
TY l i •..:•I F:. -::;p ·:'I'" t t e~i h u 1r1 Lil s 
T ,. l l ·.:·b · ~ ·!· .~.Jl-•t"' l t l~~ ; f.1PY \/(' ( u l fill t. Uf~ 
r I i i, .1 )· ·· · ; i>"· ,- 1 1: 1."-· 1:, tl lP r" ·..: u l i f ··:·( 1111 ·, 

·11- 1 r· 1___.t. 1 I · · lh1 L. 1 !l[Tf 
T r tf'"Pi: 1 l••h ,,!,.t 1n:11' / l , \1ll h ~1 1•>i r:; 

T l 1rr:t1l ·lie\\. ,:\ l.r l •,l'"1•l. 1 · · u)• .•r .. ,d 

!" ul\P"~· ::· · ·.) i.t 1 1 J. \:..•L u i:.:; lfEl . 
~ -i )t ·r , 1 11e t~c·~'.,i t r i J P°LF.>"~1 fJfC•<.·. : iC't ul .. 11 .•1· \•lc\tus 

-.~J1 ·~·: riitH? r"• .:· ~ -;i 1,,~ i I 1::>te•·i 111, \ j· =·~ · 
:: in · rt d>e:? 1-o ~;i t Y 1 1 l .' t. P 1 •• m 1 1u1Lu "-. 

l \L"· Tubc .:- ·r,:i '~li tt· i lr~lP" • 1ri.: · 1 ·1l.1 .\ 1 "'.l"~t.tr ·i 

T t 1IJPl'1· .• sit 1'i lc•i, f' ~_; :i f.1. 1ndc~'l:. 

•.;"' i n.ILl'''"' <»p• :. r i i;r;•; llCI .. 
\/a1- i 1" u ;1,_:.!::i i :-.r1.:>l· it Q ~-. 'Ji' an it ulH~·r ()£",u s 
V;1r 1. t· uZ1°:1 s 1 t;p.-_•( i I;! ?.-; ;;pp . 
v~~l1 s~or 1 tes vas t j f0rmis 
\} i t: r' ~:.' i -;;, 11 •:• t- 1 t f~ ~; pal 1 i. du s 

.( 
t 
i 
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APPENDIX A (cont'd) 

Alphabetical listing of Species Shown on Occurrence.Chart: 

-~ae, Funjl_i & Miscell;,~us 

I ,_\ :.. d l • " . ,_\ L : ,_111 i n 1 J t • ' · 

f1ili1 · n11mb• ·r" ', .•1'" u Lhu •: •_,Ju111ns 11, '.A 1l•·. r1 t.hr.) Ld:,.··_.n ~ppr• ... 1r -:~ 

Ind •: ·,_ 
r1 L1m!Jer 

·j ( .-.n.: f?rl t: r' i ,:_ '/"-",. t 1..:: • , dl !. ! ~· ··r· 
f, _,1· .:11n1rii fei--.d I 1:H:r··, 

1...~:i·: .111: 1:i: ;1 dl•: ::y.jl 1.t1n 
'/ r·:1•.:(hystl'id111m fr.:.\~:i"l r· 

M 1 ._ f ' d; I 1 d 1 : 1 "l; C'', ·- ;p . i n d ct!; • 

f ·,·l (,I! ! . , Ii!' J I' l l ,1 l / jfJ( 1(1 I. ,\ t ,"1 

<1 l''lur11: 1 ~!t ac"l{i<·1·1L e·. ~ ·,p . 1ndL't. 
[, ~_), ~ !1 l .·• ·~ :, [;1· 11' l- S 11 < \l" VU~ • 

. J ::J •. :}11...:•: •• .. 1; ·.:•r 1 <::; 'r'•:'t i-:ul .,ii:u -::. 

Reworked Palynomorphs 

r~1 ·,_,\ J.: .. : .. 1ti·.:·n inde ... ; 
I nd1_•··. numt.H•rs .:-11'" 1.:! Lhe •: ()] urfll 1~_-, in 1,.,1hi •:..h llH.:" t •. ~·1: •.:.in appe._u,.-:; 

T.nL11~ :·, 

numbor T.~·, . .:.:•n n;:.t n1P '-> 

X·Ch.:it i.Hifl l t:,l l ~J ~~pp. 

"2 ·)!Isal11:)l idini;..w1 bc~1 fa-:-.t e n su 
:.~ ·_q· 1 Pl \; ht-i :F~pll...:"\!},. i rJi um e1:1J.1V:11J r-.:is 

/ 
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APPENDIX B 

lxam·i ned Samp 1 es: Penobscot L-30 

I . ·r'11) . !'1(> 

: _:·JI)~ () f J 

1 ~~B(1. <.1 t 1 

I 4 70 . '·"-' 
l 5fi0 .. (J() 

I F.~~(J .. 1 • • , 

l1-l11. i:r1 

t u :-;1 ) .. 1)11 

1 '?J ~ · i l . (!(! 

:.:t) ~ ! • (l(I 

~ 1 (J(J ~ 00 
. '1 '~}(). (H_l 

~: :-.:no . oo 
:·:·:-,o .. (I(> 

-· .. 1 C(J .. (H) 

.:::~:s o. C:H:> 
... :E.40. (l(I 
·::7::c'1. 00 
.~D::.:0.1)(1 

,.·:·:110. 00 
:;1.1 (10. 00 

~.:"! 0 '30 .. 00 
:! 1 80 .. (J(I 

::::~~ 70. (10 
:J::~GO .. l)(J 

:J450.00 
3~)40 .. (H) 

:3G:.:;o. (H) 

~..!7::0 .. (H) 

381 (l. 00 
=-~ ·:J(Jl) .. 00 
:.:1·) ·-J (i. (J(l 

'I (JQt) • ( l ( I 

.:.11 /(I. (H) 

,f ~~·Cc). (11-, 

.-.i.::so. (H) 

.. 1.l ... !(J. no 
4 !530 .. ( lf) 

'\[.~JI. (l(l 

4710. c)(J 

4EJOO .. ( 10 
·liYIO . (H) 

4'')f3(l. 0(1 

5(180 .. 00 
5 !CO. CiO 
!.:.i250 . 00 
5:~50. (H) 

~'.i.:'J.50. 00 

, · , 1t l1n~..1 r. 

0:. 1 i LL 1 nn.:, 

.- 11 Lt. inn~. 

•: t:f· ti n<;is 
i: ut I: 1 nq':.:; 

u tt 1 n110:; 
11 :. L 1 n1_.1:.·, 

u Lt inn ~-. 

t 1 I. t 1. nr1 ~ ·. 

"\l t t 1 nr_ir_; 

c ut I; j no -: . 
•:1.1t t. inui::: 

•: I tt t l fl (I'=• 

•_ 11:,-f. I r1(1' :, 

u t t l nw . 
•: ul t J rHJ<..1 
· - t1f.t1n 11!:.1 

·- ut; L l n~~1s 

·:. u tt1np s 
·-.: ui. t. t fifl ':i 

<:LI t t ; I •1._ 1 '.:-, 

•:ut1.1 r1 \JC; 
1:ut ti nris 
r:ut:t1nq~; 

•:ut 1. 1 ngc> 
•: ut t 1 ni;,.1i:::i 

i:uttinos 
·=l~t ti 1"19'2:i 

·:utt1nqs 
·:ut:tini;is 
.: utt1n~s 

•:ut:t I n9!"~; 

·-: utt1nos 
•:L1tt1ngs 
cuttings 
•:ult1n9s 
1:utt i nu~., 
•: ut t inqi:::. 
cult1ni_:-1s 
•:uttinq<::. 
cuttings 
cutt ln~1s 
cu1; t1n9s 

.• i::utt i ngs 
·::ut I: i nos 
1:1..tt l i fl<;JS 

cul:t.1nqs 
cutt tn gs 

'.~ECO . (H 1 

~--, -/(,(l. I )(l 

~jfJ(;.0. (1(1 

~5-7J(,(l . (\ () 

(,,(1( .Jl. (H-) 

[, l (,(1. 1)(1 

L :·t,t"1, (10 

( . !{ ,1 >. (JI) 

(, ~-if ,(I . (H) 

[.(_,(;1). (1(1 

C"/C t). 00 
<.nco. 1)0 

c· ,r_,1,-, , (I(; 
711(',f ' . r)(l 

Ii< J i. 00 
7 ~ · (J> .(H) 

7:;C..i"1 . (> t"J 

7•1.C,(l . (J(I 

7~3Gf) . Of) 
7CC(1,. 00 
77C0.()0 
7Ui'.O. <)<'i 
7 'JC.(l,. (If) 
tJ(lCO. O(l 

0 tGO. (10 

CJ:=:co. oc1 
11::-:r.<:1. <.!<"• 
u .- -~co .. (H) 

o=it:.O . (i(1 

UCG0.00 
f:l7CO. (H) 

Bf:JC!"J ~ (H) 

B')f,1)" 00 
•)l)(;(l ~ (H) 

'] 1f.,c).1"JC) 

•):.: f. C1 , (H) 

·~1::.L(l . (H) 

·) ·:1 Cc) . (H) 

') ~'.)(, (l . (H) 

·~JCC.O. 00 
'fl[,<). (10 

')8(;.0. (l(l 
·~j ·)(,r). f)(l 

l (11)(.(l. t)(l 

.l () l [,(I.(><) 

I j-l ::C(>. 00 

.:utt in os 
·: utt 1 ng r:; 
utt1nn~:-. 

•: c1 l t. 1 r10~~ 
•'.: ut t: J. n9 c;.; 

U t. I l!-1 (}~• 

·:.:ut. l.1rHl'., 
•: lt1. t: i nc1 · , 
r:. ut l: t nci•:.. 
._u lt i nus 
•:ult l nq-:. 
•::-ut t; nq-:-, 
•:.ut. l.1FHf!:> 

.-: ut: t: l nn ~· 

•: tt Lt 1 nq-::, 
1: 111, !: J nu c:; 
cut.t.jnqs 
·= ti I. I. 1 n~1~; 

•:. ut t l nc.1 '.·, 

•.:ui. t? n9C:..:i 
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