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BIO STRATIGRAPll~C ZONATION 

IMPERIAL ADGO F-28 

SUMMARY AND CONCLUSIONS 

The biost1atigraphy on Imper ial Adgo li'-28 consists of palyno­
stratigr aphy and zonation by Dr. Geoffrey Norris and a micropal eontological 
analysis by Dr. W. Braun. 

One hundred and s i x micropa J.eontological s lides and 77 micro­
paleontological preparations from well cuttings provided by the Geological 
Survey of Canada were examined in detail. Samples were meagre in quantity 
from 50-5,000 feet and absent in the intervals 1200-1250 and 9300-9400 
feet. No conventional cores were uiken on the well. 

A continuous zonation based on microflora was established from 
10 ,528 feet ( total depth) to near surface. Eight recognizable zones 
extend from Middle Eo cene-Older Paleogene to Neogene. The micropaleonto­
logical investigation provides three assemb lages . Assemblage I and 
Assemb l age II ( s urface to 2800 feet) are mainly Neogene and possibly 
Ol igocene in age. The Haplophragmoides 67 as semblage from 8200 to 9200 
f eet contained in a restricted marine section, is dated Paleogene. The 
r emainder of t e Wl~ll w&s bar ren of diagnostic microfossils due to the 
pres ence of a dominantly continental terrestrial deltaic sequence. 

A zonation SUiTJnary is as follows . 

---~-e ____ _ 

Neogene 

Oligocene 

Late Eocene 

Middl e Eoc e:one-·Older 
Paleo gene 

Summary of Zon<tt ion 

Interval 

O' - 1, 900' 

1. 900 1
- 2, 800 ' 

2800 1
- 1-r ,SOO' 

4500-10,528 ' 
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INTRODUCTION 

PALYNOSTRATIGRAPHY 

IHPERI.l\L ADGO F-28 

BY 

GEOFFREY NORRIS, PH.D. 

This report is the result of palynologic analysis of material 
supplied by Austin and Cumming Explo ration Consultants, Calg:iry , on the 
Imperial Adgo F-28 well drilled through puta tive Ceno zoic sediments in 
the Macke~zie Delta region . 

The objectives of the study are to est ablish a palyno logic 
zonation to facilitate correlation between oth 2r wells in the region; 
to r eport on environments of deposition and paleoecology of the assem­
blages where possible; and to det ermin e age relationships of the flora . 

Emphasis will be placed on the local palynologic succession in 
each well, and a zonation will b e established principally on the tops of 
ranges of species (successive disappearance 2.ones of Vella). Palynofloral 
abunda nce data are notoriously variable and poorly understood - in par t 
d e to their dependence on sedimentation pa tterns - and impossible to 
as sess meaningfully, other than in a general way, from cuttings samples. 
St a plin ~ ~· (1975 ) h ave illus trateu se;lected abundance curves of 
Neogene and Pale ogene miospores from the Delta. Their data sugge st a 
dominance of fungal spores in the lower Paleogene. a rise to dominance 
o f monolete spores and fir pollen over other coniferous pollen in t he 
upper Paleog ene, and a change in abundance of bisaccate pollen and oth~r 
types in the Neogene. 

Although t his method may h ave possibilities for crudP. stratig:::arhic 
correlation in the absence of ind ex fossils, it requires h eavy investment 
in t i me, personnel, statistical methods, and computer h ardward and soft­
ware. All are beyond the resources and time available for the present 
study. Consequ;ntly more effort has b een expend <l in careful taxonomic 
study and identification of the material and comparative biost:catigraphy 
amongst the wells to achieve a chronostratigraphic zonat ion based on 
species of restricted rang ond often of low abundance. This method is 
apparently us ed succes s fully by several companies operating in the Delta 
a rea ( Staplin et al., 197 5) , 

Palynologic species are designated by either a publ ished Latin 
binomial or by a generic name and number, e.g., Taxodiaceaepoll e n ites 
hiatus , Ulmus - 1, Tri colporopollenites-3, Diconodinium-5. In addition, 
these names are prefixed by a unique number for convenience of plot ting 
data on p a leo-logs 1 e.g., 1, 320 , 373, an d M219 respectively for the pre­
c d i ng species. All species are terres t rial spores and poll n except 
those with a unique number prefixed "M" to indicatE! rr.icroplankton (mostly 
~arine dinoflagellates and acritarchs ) . A full numerical list~1g of 
un ique numb ers and their corresponding species names is provided in the 
App endix . This is a comprehensive list comprising many Mesozoic-Cenozoic 
palynomorphs co1mnon in eastern , western, and arctic Canada . Not all will 
b e referred to ~n this report. 
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SUMMARY 

One hundred and six oamples from t he s ubj ec t well yielded 105 
t erres trial and 20 marine palynomorph species a" :lndicated on th e 
accompanying chart . Zones , ages, and envir onments are summarized in 
the accompanying figure (Table 1). 

AD 

T~-10 Neogene zones _A - 1 and AD-2 and 7 Pa l eogene zones, AD-3 to 
AD-9 arc r ecognized. The Neogene rests on the Palcogene probably dis­
conformably . The Paleogene i s characterized by 4 near-sho re or restricted 
marine hor i zons interdigitating wi th terrest rial sediments. Below 8400 
f eet, in a l errestrial section with s poradic mar ine incursions, organic 
maturation i ncreases, indicated by brown spcre colour.:i.tion in the AD-9 
zone.. This zone is generally impover ished and contains a small number of 
rare Lowe~ Cretaceous, Alhi3n-Aptian palyno~orphs mixed with Paleogenc 
fo rms. These Lower Cretaceous forms are interpreted as r e ycled. 

ZONATION 

Zone AD- 1 (1 00-·1200 feet ) 

Thi s zone is characterized by the following t errestrial species: 

1 Stere:i.sporites antiq11asporjtes 
2 Taxodiaceaepo.Ilenites hia tus 
407 Laevigatosporites-1 
7 Gl e i che11Lidi tes senonicus 
34 Laer.rigatosporites ovatus 

Recy cl~d Cretaceous and Paleozoic terrestrial and marine ma t erial 
is comm.on) and tr.e following Tertiary miospor-::s a ~l.so occ\.n· s 1;orad:;_ca1Jy, 
probably due .in part to recycl ing fr om lower horizons: 

28 7 A.Inipollenites-1 
220 BetuaJ.ceaepoJ.lenites-1 
321+ Carp.i1ms s ubtriangula 
326 Pinus--1 
378 Pl uricellaesporites-1 
229 S.igmopo.Ilis hispirlus 
282 Car!Japo_Ueni.tes pal eocenic:tw 

Zone AD-2 (1300-·1900 feet) 

Characterized by the rare occurrence of : 

L108 periporate-1 

and the frequent occurrence of 

360 Alnus trina 
39.5 Corylus-1 

The f ollowing spec i es also occur fr e quent ly , but range high er in the 
well probably in part due to recycling : 
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IMPERIAL ADGO F-28 
--

ADi TERRESTRIAL 

- 1000' 1200' 
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287 Alnipoll eni tes-1 
220 Betulaceaepoll.eni tcs -1 
324 Car pin us subtriangula 
326 Pinu s -1 
229 Sigmopo.llis 111'.spidus 

AD 

Ra r e sporadi c spec ies in t h is zone include t he f ollowing which may 
be in whol e or i n part recyc l ed or caved : 

409 Sterei sporites-1 
407 Laevigatospori tes-1 
323 Pterocarya levis 
374 Granatisporites- 1. 
390 Salix-·l 
22 Cyathidites minor 

1'1242 Korojonia--1 charo.cterizes the uppe r part of AD·-2 between 
1300 feet and 1500 f cet and is the onl indigenous marine species in this 
in terval. 

Zone AD-3 (2000-2800 feet) 

Characterized by the frequent occurrence of : 

371 Tsuga-1 
377 Eri caceae-1 
401 Picea-1 
395 Corylus-l 
409 Stereispox:i tes-2 

and the rare species of restricted r ange: 

524 Il expoLLeni tes-1 
18 3 Bacu.la b.spo.r.i tes comaumen.si.s 
ldl Abi es--1 
396 Tilia - 2 
525 Typha·· l 
320 Ulmus--1 (perhaps recycled i n the upper part of t he zone) 

The following s pecies are represented i n t his zone by occasional 
c-pec imens which may be recycled: 

399 Castanea-1 
330 Pistil.Ii poJ. l enites mcgregori 
385 Rhoipi tes-1 
325 Aquilapolleni t es c f. r eticulatus 

Zone AD-4 (2900-33 00 feet ) 

The f ollowing sp ecies have well -defined tops in this zone: 
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372 Granatitricolpites-1. 
373 Tricolporop...1llenites-l 
412 Lycopodj_umsporj_tes-1 
418 Polypodiisporites-1 (one occurrence) 
419 t etrad-1 (one occurrence) 
381 Psilatr.icolpites-1 

The lowest 100 feet of Zone AD-4 contains M244 Astrocysta-1 

Zone AJ) ·-5 ( 3400--4500 feet ) 

Several species that occur sporadic ally in higher zones (p erhaps 
in part due to recyr:ling) are very frequent in this zone: 

378 Plurcicellaespo.rites-1 
282 Caryapollenites paleocenicus 
3L3 Pteroca.rya levis 
37 4 Granat.ispori tes-1 
370 Tilia-1 
399 Castanea-1 
385 Rho.ipite s - l 

I n addition, the following species occur l ess frequently but have 
well-defined tops in thi:> zone: 

367 Azoll.a 
284 Cupul.iferoipo-7.Jen.i t es-·l 
391 Striadiporites sanctaebarbarae 
397 Ti .I.iapoll enites-3 
529 Tili apollenites-4 
392 Granati s por .i tes cotalis 
534*Nyssapollenites-2 
362*epiphy.IJ.ous fungi 
53 3*Plur.icellaesporites-2 
400*Pesavis tagluensis 

Species m rked with ari asterisk (*) have tops in the bottom 300 
feet of this zone. They may be sensit:iv e to marinP. facies characterizing 
the upp e r part of AD-5 above their ranges. 

A number of rare species also occur in Zone AD- 5: 

388 Trico.Iporopollenites-7 
327 Podocarpid1'. t es maximus 
526 Granatitricolpi tes-3 
384 Reti tricolpites-1 
16 Deltoidospora hallei 
527 Li liacidites-1 
528 Fusiformisporites-1 (probab l y recycled) 
239 Sequoiapollen.ites pa l eocenicus 
380 Tricol. poropoll eni tes-L~ 

530 Pachysandra -1 
531 Nomipitcs ten:1ipolis 
369 Cranwellia striata 
532 Ctenosporites eskerensis (possibly recyc l ed ) 
383 Lari coidites-1 
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A well-defined marine ass emblage occurs in this zone between 
3400 f eet and 4100 feet: 

M24 4 Astrocysta-1 
M229 h'etzeliella hampdenensis 
M222 Ceratiopsis- 1 
M22 0 Lejeunia-1 
M24 6 Samlandia- 1 

Zone AD-6 (4 600- 5900 feet ) 

Tie following sporadic terrestrial species of restricted r ange 
characterize this zone: 

535 Sapotaceae-1 
537 Polygoniacea.e-1 
375 Grana tispor ites-7.. 
394 Corylus granil ahr.ata 
389 N!jssapolleni tes-1 
536 Retitricolporopollenites-l 
538 Rctitricolporopollenites-2 
539 Acn'epo.Il.i. s-1 
544 Sapotaceae-2 
41 3 Sterci sporites-3 
540 Tricolp.ites-2 
5L1l Symploco.ipolleni tes-1 
542 Fov eospori t es - 1 
543 per ipora te-2 
6 Cingutriletes clav s 
19 Osmundac icl.i t es v.·ellman i i 
31 Lycopcdi umspor i tes austz-o._la ·.,ra tidi tes 
51+5 Reti tricolporopollcni tes--3 

A marine mlcroflora cbaracterizes the upr,er pa1· t of this intcrv .. 1 
(4 600-4900 feet ): 

M22 6 DiconocUn.ium-·6 
M22.5 Deflandrea· -3 
M233 Horologinella-1 
M2 30 Cannosphaeropsis cf . reticuJ. e11sis 

M25.5 Wetzeliella homornorpha quinq1wlata occurs in t he l ouer part of 
Zone AD-6 be t ween 5300 feet and. 5600 feet. 

Zone AD- 7 (6000- 6600 f eet) 

This zone is characterized by t he fungal spores: 

546 Punctodiporites-l 
54 7 Punctodipor.i t es-2 
548 Fusiformispor i tes --2 

386 Rhoipites-2 hns a singl e occurrence in t his zone . 
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Zone AD-8 (6700- 8400 feet) 

The r ange tops o f these species define this zone: 

13 Alispor.i tes grandis 
549 Plu~icellaesporites-3 
550 Striadisporites-1 
551 Striadisporites-2 
552 Stepha.nocc lporites-1 
24 Podocarpidites multisimus 
52 BiretiSJX>ri tes potoniaei 

AD 

532 Ctenospor_ites eskerensis (probably reworked a b ove this zone.) 
5 28 Fusiformisporites--1 (occurs r a rely at higher horizons perhaps 

due to recycl ing) 

A restricted marine int erval between 7000 feet and 7300 feet is 
marked by: 

M257 Rhombodinjum --1. 
M256 Ceratiops i s-2 

Zone AD-9 (8500-10,528 feet) 

A poorly charac terized zone with rare specimens of: 

5 Alisporites hila t eral is 
26 V.itrei sporites pallidus 
10 Perinopollenites elatoides 
4 Cicatricosisporites ha l.Iei 
M35 Broomea jaegeri 
M36 Odontochitina opercu.Zata 
MlS Leiofusa jurassica 

However, in addition to these Cretac ( ~.)US species, the foll011ir:g 
Tertiary elements continue to recur frequent ly in this int erval: 

2 Taxodiaceaepol.I eni tes hiatus 
324 Carpinu subtriangula 
378 Pluricellaesporites-1 
392 Granatisporites cotalis 
400 Pesavis tagluensis 
13 A.Iispori tes grand.is 

PALEOENVIROill'IENTS 

Precise depths o f intervals men t ioned in t h is section are indicated 
i n the accompanying figures . 

A r estricted marine envi~r onment of deposition in Zone AD-2 is 
indicated by the presence of Korojonia·-1. 

- 7 -



A well-defined marine interval (probably near-shore due to the 
presence of diverse s pores and pollen) occupies most of Zone AD-5 and 
i s characterized by 7 marine palynomorph species. The lowest 200 feet 
of AD-4 contains H241 Astrocysta-1 representing the final phase of 
marine withdrawal. 

f W 

Zone AD-6 is occupied by two distinct assemblages of marine 
pa lynomorphs comprising 6 species. Ter restrial f loras in AD-6 ar e very 
diverse suggesting near-shore conditions of deposition for both. 

A restricted , perhaps brackish marine interval occupies part of 
Zone AD-8 between 7,000 feet and 7300 feet character i zed by two rare 
dinoflagellate species and a profusion of terrestrial palynomorphs 
sugges ting estuarine conditions. 

Sporadic ard rare dinoflagellates :i n Zone AD-9 also suggest an 
estuarine environment but t errestrial spe.c ies are l ess diverse than in 
the higher part of the well. 

AGE AND CORRELATION 

AD--1: 

The paucity of the palynof lora and general lack of temperate 
elements (other than presumed rec:ycled material) suggests a Neogene age 
for this zone. Th ese characteris, to gether with t he presence of 229 
Sigmopollis hispidus and 407 Laevigato sporites-1 indicates a correlation 
with NT-1. 

AD- 2 : 

The presence of Li08 periporate-1, 360 Alnus trina., and frequent 
220 Bei:ulaceaoipoll enites- 1 ind ir:ate a corre lation with NT-2 (Neogene). 
However, 395 Corylu s- 1 (frequent in AD-2) occurs mos t frequently in NT-3. 

M242 Korojonia.- 1 occurs relatively lower in NT·-5 but the distribu­
t ion of this restricted marine species is probably cont r olled largeJ.y by 
depositiona l. environment. 

AD-3: 

The common co--occurrence of 371 Tsu qa -1, 377 Ericacea e -1, and 401 
Picea--1 and the sporadic occurrence of 396 Tiliapolleni tes-2 , 320 Ul mus-1 , 
and 411 Abies-1 sugges ts a correla tion with NT-4 and Nl-2 (Lower Oligocene ). 
The l ack of a zone precisely correlative with NT-3 and NI-1 may be due to 
l ocal ecologic factors or to a hia tus (possibly a di sconf ormity ) at this 
horizon . The abrupt trunca tion of range zones at t h e t op of AJ)--3 suggests 
the latter alternative. 
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AD 

412 Lycopodiumsporites-1 , 419 t e trad-1 , and Pol ypodiisporites-1 
occur together at the t op of NT-7 (Upper Eocene). M244 Astrocysta-1 
occurs at the bottom of both NT- 7 and AD-4 . The lack of NT-5 and NT-6 
correlatives is di fficult to assess; the absence of some NT specie s may 
be due to local eco l ogic or environmental fac t ors operating at Adgo or 
to a loss of section correlative with zones NT-5 and NT-6 . 

AD- 5 : 

A clear correlation between this zo ne, NT--8 and Nl-4 i s established 
on the basis of the presence of 391 Striadipor.ites sanctaebarl.ia. rae, 400 
Pesavis t agluens'.s , 367 ilzolla , 392 Granatis,_'>Orites cotali s , and 362 epi-.. 
phyllous fungi. 

This correlation is supported by the presence o f dinoflagellates 
i n AD-5 that also occur :Ln NT-8 and NI-4 . Some of thes e species occur 
h igher in Nl-3 and . NI-2. The chronostratigraphic significance of this i8 
not understood at present; Jo a l marine tl'.'ansgress ions occurring somewh&t 
l ater in NI-2 and NI-3 than in AD-5 and NT-8 rnay be r esponsible. 

AD-6 : 

This unique terr est·.c ial palynomor ph assemb l age h a s no correla tives 
in the wells examined to date . However, the marine assemblages comprising 
M226 Diconodinium-6r H225 Deflandrea-3 , and 11230 Cannosphaeropsis ret .i ,ul ­
ensis suggest affinit i es with Eocene marine e l ements of Zones Nl-2 (bottom) , 
NI- 4, and NT-8 (bottom). Since the 0 e dinoflagellates tend to be f acies 
sensitive and their distributional contro l s are not ful l y understood, it is 
i mpossible to assess pr ecisely their stratigraphic significance. -· The 
ba l ance of ev ldence suggests that AD-6 is somewl1at older than NT-8 but 
c erta in marine species range upwa rds i n other zones as components of marine 
t ransgressive horizons. A correlation with NI - 5 is impossible since the 
floras are extremely impoverished in this zon e compared with the rich 
a ssemblages of AD--6. . A litho log i c change or a l ocal d isconformity may be 
r esponsible for the lack of AD:-6 correlatives in NI. M255 rvetzeliella 
homomorpha quiquela t a indicates a Paleoc ene-Middle Eocene age f or AD--6; 
NI- 5 also fall s somewhere within t his interval. 

AD-7: 

No correlatives of this un ique funga l assembl age are known in v;e1ls 
examined to date. It is presumab ly Paleocene- ·Middle Eocene in age t o judge 
from commonly occurring species. 

AD-8: 

No known corre l atives. Th e presence of 532 Ctenosporites eskerensis 
indicates a Paleogenc age (this species occurs in the La te Eocene of Alaska). 
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AD- 9: 

Th e presence o f ter res t rial and marine Aptian-Alhian pal ynomorphs 
s uggests at f i rst sight an Early Cretaceous age for th is interval . How­
ever, t hese species are not common. Tertia r y elements such as 324 
Caprinus subt riangula. , 37 8 Pluricellaesporites-1 , 392 Granatisporites 
cotalis , and L10 0 Pesavis t agl uensis. recur more frequen tly . Thus i t j_s 
considered more likely t ha t t his zone i s Paleogene with re·worked Creta­
c eous , r ather t han Lower Cretaceous with caved Pal eogene . 

A Tertiary inter pretation of AD-9 would s uggest a correlation with 
the lower part of t he Niglintgak well below 5 , 939 feet which contains a 
sbnilarl y i mpoverished flora. 

Co re material from this interval would resolve the question . 

ORGANIC Ml TURATION 

The Neogene between 100 feet and 2,000 feet has low matur ation 
l e\Tel s (1-3 ). The Paleogene between 2, OOO feet and 8400 feet represents 
mo re or less uniform conditions of maturation with spore c olours in the 
dark yellow-amber r-·nge (3-4) . An abrupt change of colour (4- 5) at 8800 
fee t occurs concomitantly with a deterioration in preservation state and 
r anges over most of the AD-9 and i s - probably associated wi t h t he Lower 
Cretaceous recycled material. 
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EX11 LANATION OF PLATE f/ l 

IMPERIAL ADGO F-28 

All figur es approximately 750x. Scale in top left is lOOum. 
All species new to this study are illustrated, together with some others 
t hat require re-illustration . 

1-2 . 
3. 
4. 
5 . 
6. 
7. 
8 . 
9- 10 . 
11. 
12-13 . 
14. 
1 5 . 
16 . 
17-18. 
19·- 20 . 
21. 
22. 
23 . 
24 . 
25-26 . 
27-28 . 
29-31. 
32-33. 
34-35. 
36- 37 . 
38- 39 . 
40. 
41-Lf2. 
43. 
4L~ • 
45-48. 
49 . 
so. 
51. 
52. 
53-- 54 . 
55. 

PLATE 1 

5L12 Foveosporites 1 
418 Pol ypocli.i.spori tes 1 
327 Podocarpidites maximus 
527 Liliacidites 1 
3 72 Grana ti tr icolp.i tes 1 
380 'l'ricolporopoll eni tes 4 
373 Tricol poropollenites 3 
524 Ilexpollenites 1 
382 Tricolporopollenites 5 
385 Rhoipites 1 
369 Cranwel l ia striata 
J 86 Rhoipites 2 
387 Tricolporopollenites 6 
388 Tricolporopollenit es 7 
399 Castanea 1 
526 Granati.tricolporopoJ.lenites 3 
389 Nyssapollenites 1 
534 Nyssapollenites 2 
397 T.il.iapollenites 3 
534 Nyssa poll eni tes 2 
529 'l'iliapollenites l~ 

544 Sapotaceae 2 
535 Sapotaceae 1 
537 Polygonaceae 1 
545 Reti t ricolporopollenites 3 
536 Reti tricolporopoll enites 1 
538 Reti t r i colporopol leni tes 2 
552 Stephanocolporopol lenites 1 
540 Tricolpites 2 
541 Sympl ocoipollenites 1 
539 Acnepollis 1 
541 Symplocoipollenites 1 
220 Betulaceoipollenites 1 
324 Carpinus subtrian gula 
394 Corylus granilabrata 
531 Momipites ten uipolis 
282 Caryapollenites pa l eocenicus 

) 
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EXPLANATION OF PLATE f/2 

IMPERIAL ADGO F-28 

Al l figures approximately 750x . Scale in top l eft is 100:.im. 
All species new to this study are illustrated, together with some others 
t hat require re-illustrat ion. 

56. 
57 . 
58·-59 . 
60 . 
61. 
62. 
63. 
64-65. 
66. 
67-69. 
70-7 2. 
73. 
7l:-76. 
77-78. 
79 . 
80--81.. 
82. 
83 . 
84. 
85-8 6. 
87. 
88. 
89. 
90- 91. 

377 
330 
525 
530 
287 
408 
323 
.543 
51. 7 
546 
551 
391 
528 
.5Lf8 
550 
1.00 
532 
374. 
392 
533 
548 
378 
362 
549 

P LATE 2 

Er.ic:aceae 1 
Pistil:i .. polleni tcs n;cgregorii 
Typha 1 
Pachysand.ra. 1 
Aln.ipoll eni tes 1 
periporate 1 
Ptcrocarya. levi.s 
periporate 2 
Punctodiporites 2 
Punctodiporit:es 1 
Striadiparites 2 
Striad.ipor.i t es sanctaebarberae 
Fusiformispo.rites 1 
l"us.iformispor.i. tes 2 
Striadiporites 1 
Pesavis ta gluensis 
Ctenospor i t e.<J eslwrensi s 
Granatisporites 1 
Granatisporites cotalis 
P.Iu.ricel.Iaes1X>rites 2 
Fusiformisporites 2 
Pluricel.laespori tes 1 
epiphyllous fungi 
Pluricell aesporites 3 

) 

) 



EXPLANATION OF PLATE #3 

IMPERIAL ADGO F-28 

All figures approximately 750x. Scale in top l eft is 100 um. 
All spec i es n ew to this study are illustrated, together with some othe rs 
that requir e re- illustration . 

92. 
93. 
94 -95 . 
96. 
97. 
98. 
99. 
100. 
101. 
102. 

M229 
M257 
M255 -
1'U5 
M35 
M2li 6 
M222 
M2Lf4 
112 26 
M256 

PL ATE 3 

We tzeliella hampdenensis 
Rhombod.inium 1 
Wetzeliella homomorp.ha quJ'.nqucla ta 
Leiofusa jurass.ica 
Broomea j aegeri 
Samlanida 1 
Ceratiopsis 1 
Astrocysta 1 
Diconodinium 6 
Ceratiops.is 2 

) 

·) 



IMP. ADGO F-28 
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FOSSIL APPENDIX 

Numerical Listing of Ur1iqur~ Numbers 

and Corresponding Palynomorph Species 

l-James C0m1r..o:i. in Eas1 ern, West ern, And 

Arct ic Canada. 



Terrestria l palynomorphs 

1. Stere isporitcs antiquasporites (Wil s on and Webster) Dettmann 
2. Ta xodiaceaepollenitcs Hi a tu s (Potonie ) Kr emp 
3. Cl assopollis torosus (Reissinger ) Balrne 
4. Ci catricosisporites hall e i Delcour t and Spruruont 
5. Al isporites bilateralis Rous e 
6. Cingutril etes clavus (Balme) Dettmann 
7. Gleicheniidite s senonicus Ro ss 
8. Cedripites c i:etaceous Pocock 
9. Cerebropol l e>r1i t:es mcsozoicus (Couper ) Nil sson 
10. Perinopollen.'i tes elatoides Couper 
11. Concavissimisporites punctatus (Delcourt and Sprumont ) Brenner 
12. Recyc led Carboniferous-Devonian spores. 
13. Al isporites grandis (Cookson) Dettmann 
14 . Lycopodiul'1SLXH: i t es mar gina t:us Singh 
15. Cicatricosisporites annula t:us Archangelski and Gamerro 
16. Del toidospora halleJ: Miner 
17. Cica t ricos.ispori tes cf. A . exilioides (Malj avkina) Bolchovitina 
18. Tigrisp:Jrites scurrandus Norr i s 
19. Osmundacidites wellmanii Couper 
20 . Ci catr icosisp:Jri tes australis (Cook.son) Potonie 
21. Cicatricosisp:Jrites lmghesi Dettmann 
22. Cya thidite s minor Couper 
23. Ginkgocycadophytus nitidus (Balrne) de Jer sey 
24. Podocarpidites multisj:mus (Bolchovit i na ) Pocock 
25. Recycled Permo~Tii~ssic pollen . 
26. Vitreispori t es pallidus (Reissinger) Potonie 
27. Ephedripites multi costatus Brenne r 
28. Neoraistr ickia robusta Brenner 
29. Cicat:cicosisp:Jr ites august us Singh 
30. Phyllocladidi.tes inchoatus (Pierce ) No rris 
31. Lycopodi umspor.i t es austroclava tidj_ t e.s (Coo i:son) Potonie 
32. Hymeno zonotri.letes cf. H. mesozoicus Pocock 
33. . Cyc> thidi tes australis Couper 
34. La evigatospori t es ovat:us Wilson and Web ster 
35. C.ica tr.icosispori tes pseudotriparti tus (Bolchovi tin a ) Dettmann 
36. Lycopodiumsp::>ri tes r e tic ulumspori tes (Rouse ) De ttmann 
37. Ku ylispori t es lunari s Cookson and Deltrnanu 
38. Aequitri.radites s pinul.osus (Cookson and Dettmann) Cooks. and De ttmann 
39. I'oraminisporis ~~nthaggi ensis (Cookson and Dettmann ) Det tmann 
40. Sestrosporites pscudoaJ.veol atus (Couper ) De ttmann 
41. Rouse isp::>r i t:es l aevigatus Po cock 
42. Ara ucariaci t es aijstral is 
43. Kl uki spori tes p seudoreticul.at:us Couper 
44-. Polycingulatis.._rXJ r i t es r eduncus (l3olchovitina) Pa l yford and De ttmann 
45. Schi zo sporis parvus Cookson and Dettmann 
46. Ponr.isacci tes radiatus Couper 
47. Classopollis minor Pocock 
48. Circul i na parva Brenner 
49. Converrucos i sp:Jrit .:::s varivcrracatus (Couper ) Norris 
50. Corona t: i spora v al.densis (Couper) Dettmann 



51. Calli.a losporites cf . C. dampieri ( Ba]me ) Dev 
52. Biretisporites potoniei Delcourt and Sprumont 
53. Leptol epidites c f . L. psarosus Nor r is 
54 . Distaltriangulisporites perpl e xus (S ingh) Singh 
55. Appendicispori t es j an soni i Pocock 
56. Deltoidospora juncta (Kara-Murza) Singh 
57 . 'l'r ilobospo.ri tes cf . ,T·, marylandensis Brenner 
58. Trilobosporites triorcticulosus Cookson and Dettmann 
59. Contignispori tes mul. timuratus Dettmann 
60. Rousesporites reticulatus Pocock 
61. Eucommi idi tcs t roedssonii Er dtman 
62. Exesi p'"Jll eni tes t umu.I us Balme 
63 . Pilosisporites trichopap:LJ.losus (Thiergart ) Delcourt and Sprumor t 
64. 'l.'.'i:ir.artina cf . T. var iabil is Malj avkina 
65. Contignisporites g} ebulentus Det· tmann 
66. Trilobosporites cf. T. apiverrucatus Couper 
67. Denso.isporites microruguJ. atus Brenner 
68. Concavi s simispori tes parkini (Pocock) Singh 
69 . Reticulisporite s 1 
70. Contign isporites do.rsostria tus (Bolchovitina) Dettmam 
71. Todisporites major Couper 
72 . Calliala spori t es l 
73. J.faratt i spo.rites scabratus Couper 
74. Leptol epidi tes epacrornatus Nor ri'"' 
7':>. Pe.rinopoll eni tes 1 
76. Cri statisporites l 
77. Contignispor.i tes c:ooksoni (Balme) Dettmann 
78. Podocarpidi tes cf. l? . rousei Pocock 
79. Antulsporites 1 
80. Chasmat0 s p1: i i...es 1 
81. Ovalipoll is cana.dens.is Pocock 
82. Dictyophy.Il id.i tes ha.rrisj i Couper 
83. Cirrat.riradi. tes cf. Le.iatri.letcs ince.rtus Bolchovitina 
81-1 . Camarozonosporites 1 
85. Acanthotr.iletes l 
86. Cal amospora mesozoica Cauper 
87. Rubinella 1 
88. Armulispora 1 
89. Foraminisporis asymmetr.icus (Cookson and Dettmann) D2ttmann 
90 . Pro t ohaplo xypinus cha.loneri Clarke 
91. Striatopodor:arpidites 1 
92 . Alisporites c f . A. parvus de Jersey 
93. Kla usipoll enites 1 
94. Al isporites 2 
95 . Ovalipo.Ilis l 
96 . P.Iatysaccus 1 
97 . Taeniaesporites 1 
98. Inaperturopollenites 1 
99. Taenia esporites novimundi Jansonius 
100. Lueckisporites 1 
101. Cordait.ina :!. 
102. Protohaploxypinus 2 



103. 
104, 
105 . 
106. 
107 . 
108. 
109. 
llO. 
111. 
ll2 . 
113 . 
114 . 
115 . 
116. 
117. 
118 . 
119 . 
120 . 
121. 
122. 
123 . 
124 . 
125 . 
126 . 
127. 
128. 
129. 
130. 
131. 
132. 
133 . 
1 34 .-
135. 
136. 
137 . 
138 . 
139 . 
l!.i O. 
141. 
14 2. 
143. 
144 . 
145. 
1 L~ 6. 

14 "/ . 
148. 
149. 
150. 
151. 
152. 
153. 
154. 

Cedr ip.i tes 2 
Cyclogra n isporites 1 
Lueckisporites 2 
Guttulapollenites 1 
'I'sugaepollenites j onkeri J ansonius 
Anaplanispori t es 1 
Cedripit e s 1 
Sulca tisporites cf. 8. institatus Balme 
Stereisporite s l 
Falci sporites nuthallensis (Clarke) Balme 
Cycadopites follicularius Wi'.Lson and Webster 
Densoisporites cf. D. n e jburgi (S c hulz ) Balme 
Protohaploxypirms samoilovitc hi (Jansonius ) Hai· t 
Platysaccus 2 
Taeniaesporitcs 3 
Punctatisporites 1 
PunctaLosporites cf. P. minutus Ibrahim 
Apiculatisporis 1 
Al i sporites 3 
I l linites kla usi Clarke 
Taeniaespor i tes cf. T . l a bdacus IUaus 
Taeniaespor i t:es albertae Jansonius 
Ta eniaesporites h exagonalis J ansonius 
Nevesisporites 1 
Nevesisporites 2 
Lundbladispora l 
Gnetaceaepoll e n i tes steevis Jan s onius 
Gnetaceaepolleni tes paenesacca tus Jansonius 
Kl a usipollen ites fastidiosus J ansonius 
Kraueselisporites 1 
Krauese.Iisporites 2 

---Ra_i strickLa 1 -
Gne taceaepol lenites multistriatus J ansonius 
Taeniaespor ite s cf. T . n ubLiis (Leschik ) Clarke 
Apiculatisporis 2 
Grandispora 1 
Gnetaceaepol lenites scott.i J ansonius 
Sc h izosporis scissus (Balme and Hennelly) Hart 
Taeniaesporites nov.iaul e nsis Leschik 
Gr andispor a 2 
Pretr icol pipol1en.ites 1 
Cera t ospori t es 1 
Lopho t rilet es 1 
Endospori t e s 1 
Arat:r i spori tes 1 
Endospori tes 2 
Stri atites r i chteri (Kl aus ) J ansoniu s 
Paravi ttatina 1 
Pilosisporites 1 
Rugubivesiculi t es reductu s Pierce 
Camaro z onosporites insignia Norr is 
Append.icispor i tes b i lateral is Singh 



155 . 
156. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 
165. 
166. 
167. 
168. 
169. 
170. 
171. 
1 72. 
173 . 
17 4. 
17 5 . 
176. 
1 77. 
178. 
179. 
180. 
181. 
182. 
183. 
184 . 
185. 
186. 
187. 
188. 
189. 
190 . 
191. 
192. 
193. 
194 . 
195. 
196. 
197. 
198. 
199. 
200. 

. 201. 
202 . 
203. 
20/.f. 
205. 
206. 

Appendicispo.ri tes cristatus (Marko ,,. ' Pocock 
Tricolpopollenites micromunus Grool . ~ d Penny 
Psila tr:icolpites panrulus (Groot and Penny) Norris 
Sequoiapol.Ieni tes sp · 
Appendicisporites bifurcatus Singh 
Appendicisporites cf. jansonii Pocock 
Schizospo.r:is grandis Pocock 
Penetetrapites mollis Hedlund and Norr·s 
Append.icispori tes matesovai (Bolct.ovitina) Norr is 
Cupul iferoipolJ enites minutus (Brenner) Singh 
'l'ricolpites sagax Norris 
Diliacidites divi duus (Pierce) Brenner 
Klukisporites foveolatus Pocock 
Costa toperforo sporites foveo J. atus Deak 
Appendici.spori tes erdtmanii Pocock 
Schizosporis spriggi Cookson and Dettmann 
Rugubivesiculites rugosus Pierce 
Ornamenb_fera cf. echinata (Bolchovitina) Tiolchovitina 
Todispori tes minor Couper 
Foveotriletes subtriangularis Brenner 
Antulsporites di staverrucosus (Brenner ) Archangelsky and Gammero 
Clavatipollen.ites minutus Brenner 
Cicatricosisporites cf. subrotundus Brenner 
Spheripol1enites scabratus Co uper 
Cicatrico. isporites cf. hughesi Dettw.ann 
Trilobosporites marylandensis Brenner 
Cicatricosis[XJrites subrotundus Brenner 
Cica tricos.i s1xn:i tes potomacensis Brenner 
Baculatispoi:ites coma mnensis (Cookson) Potonie 
Append.icispori tes tricornitatus Weyland and Greifeld 
Pil osi sporites verus Delcourt and Sprumont 
i1ppendicisporites potomacensis Brenner 
Acanthotriletes varispinosus Pocock 
Appendicisporites problematicus (Ilurger) Singh 
Ci ca tricosisporj t es cf. pseudotri.pa.rti tus (Bol c h. ) Det tmann 
Appendj.cispor i tes cf . bilateral is Singh 
Tril obosporit es c f. perverulentus Dettmann 
Pilosi sporites cf. trichopapillosus (Thiergart ) Del. and Sprumonl 
Contigni spori tes mul timuratus Dettmann 
Contignisporites cf. multimuratus Dettmann 
C.icatri cosispori tes cf. austra Lisensis (Cookson ) Potonie 
Tri.Iobospori tes minor Pockock 
Del t oj_dospora psilostoma Rouse 
Sestrosporites c f. pseudoalveolatus (Couper) Det tmann 
Matoni sporites phl ebopteroides Couper 
Call ial asporites dampieri (Balme ) Sukh Dev 
Tri lobospori t es apiverrucatus Couper 
Cicatricosisporites cf. potomacensis Brenner 
Taurocuspori tes segmentatus Stover 
Appen dicispori tes cf. A. macrorhiza (Malj avkina) Bolchovitina 
Chomotri letes fragi lis Pocock 
Cicatricosisporites purbeck ensis Norris 



207. Nicroreticulatisporites cf. un.i formis Singh: 
208. Ischyosporites punct-atus Cookson and Dettmann. 
209 . Re titricolpites vul garis Pierce 
210. Ret.icul.i sporites elongatus Singh 
211. Foveospori tes c anal 1'.s Balme 
212. Striatopollis par aneus (Norris) Singh 
21 3. Liliacidites textus Norris 
214. Cirra tr iradi tes tete.r Norris 
21 5. Lycopodiumsporites expansus Singh 
216 . Appendicj.sporites unicus (Markova ) Singh 
217. Quadrapolleni tes cf. vagus Stover 
218. Nyssapolleni tes albertens_is Singh 
219. Tricolpites fissilis Couper 
220. Betulaceoivollenites 1 
221. Proteacidi 1:es t halmanii Anderson 
222 . Lil.iacidi tes mirus Srivastava 
223. Triori tes infe.rius Dutta and Sah 
221~. Duplopoll i s car.Iqui sti i Drugg 
225. Aquil apol.I eni tes cal \'US Tschudy and Leopold 
226. Conclav_ipo.llis 1 
227. Cicatricosi spori t es cf. l udbrooki Dettmann 
228. ,Tricolporopolleni tes l 
229 . Sigmopollis hispidus Hedlund 
230. Neora_ist:rickia trunca ta (Cookson) Potonie 
231. Loranthac.i tes macrosolenoides Mtchedlishvili 
232. Aquilapollenites tria.Iatus Rouse 
233 . Aquilapollenites quad.rilobus Rouse 
234. Aqu.ilapolleni tes catenireticula tus Srivastava 
235 . Ornamentifer a baculata Singh 
236. Schi zosporis reticulatus Cookson and Dettmann 
237. Syncolporites cf. ]j_samae v an der Hammen 
238. Aquilapollenites venustus Sriva tava 
239. ··- Sequoiapollenites paleocenicus Stanley 
240 . Hazaria canadiana Srivastava 
241. Triatriopol.l enites costatus.'. Norton 
242. Grewipoll enites canadensis Srivastava 
243. Proteacidites r etusus Anderson 
244. Foveotrj_colporites rhombohedralis Pierce 
21+ 5. Sigmopollis l 
246. Aquilapollenites r eductus Norton 
247 . Aquilapol.lenites attenuatus Funkhouser 
248. Symplocoipol.le.nites vestibul um (Potonie ) Potonie 
24 9. Aquilapolleni tes berti.Uoni tes Funkhouser 
250. Foramini spori s cf . assymetricus (Cookson and Dettmann ) Det tmann 
251. Caryapollenites cf. veripites Wilson and Webster 
252 . S tereispo:d tes a ustrale ~Cookson ) 
2.53 . Cercidiphyllites brevicolpatus Mt chedlishvili 
254 . .. Tricol poropolleni tes 2 
255. Zlivisporis cf . novamexi.c anum (Anderson) Leffingwell 
256. KuyLi sporites scutatus Newman 
257. Aquilapolleni t:es clar.ireticul a tus (S amoilovitch) Tschudy 
258 . Aqui l apol l enites amygdaloides Sr:l.vastava 



259. 
260 . 
261. 
262. 
263. 
264 .. 
265 . 
266 . 
267. 
268 . 
269 . 
270 . 
271. 
272. 
273 . 
27 4. 
275 . 
27 6 . 
277. 
278 . 
27 9 . 
280. 
281. 
282 . 
283. 
284. 
285 . 
286 . 
287. 
288. 
289. 
290 . 
291. 
292 • 
29 3 . 
294 . 
295 . 
296. 
297. 
298 . 
29 9. 
300. 
301. 
302. 
303. 
304. 
305 . 
306. 
307. 
308 . 
309. 
310. 

Umbospori t es c allos11s Newman 
Lusa t ispori s d e t tma nnae Sr i vas t ava 
Aquil apol.7. e n .i t es r i gi dus Tsch ud.y and Lc.opo l d 
Narcel J. op1'. tes ba s i l 1'. cus Sr ivas t ava 
S enipi t es drumhe l l erensis Sr i vastava 
L.i b u.rni spir i s adnacus Srivastava 
Tri colpites r eticulatus Cookson 
Liliacidites mor r inensi s Sriv astava 

. TL;.buli.flor.idi t es acdicul a Srivastava 
Cingul ab.s:rori tes dakotaensis Stanley 
Cori aripites cf . aJiem1s Sr iva stava 
Balmeispori tes 1 
Er d tmCJ.nipolli s pachysandroidcsKrut zsch 
Kuylispor i tes cf . l unaris Cook son and Dettmann 
Aquil apollenites turbidus Tschudy and Leopold 
Faguspo.Ilenites granulatus (11.artin and Ro use) Sr ivas t ava 
Tetra colpi tes 1 
Trudopol lis meekeri Newman 
Polyporina globosa s ah 
Cal l.isLopoLi eni tes l 
Pulcheri pollenti es k r empi Sr ivas tava 
S ymplocoipol l enites morr.incn ses Sr i vas t ava 
Proteac.idi tes m::i.gnus Samoilovitc h 
Caryapollenites pa l eocenicu:; (Stanley) Sriv as t ava 
Tr i. poropol l e n i t es 1 
Cupul iferoidpo1 l enJ. tes 1 
Bazaria sheoperi.i Srivastava 
Triporopo.Il enite s 2 
Alnipo.Ileni tes 1 
Sterei spori t es req.i c. s (Droz has - cI-~ich) 

Wo dehousia s pinata Stanley 
Hamulatipoll is 1 
Tricol P-~ Les hia.ns Stanl ey 
Tri porin a glob.'? sa Chlonova 

. Tr iprojec t us unicus (Ch l onova) ltch edlis hv ili 
S yncol pi t es porosus Ht chedl ishvili 
Aquilapollenite s senonicus (11tchedlis hv i li) Tsch udy and Le opo ld 
Leiotri l e t e s 1 
Punct:ati spori t e s 2 
Endospori t e s 3 
Steno zono t riletes 1 
S t e nozono t r i l ete s 2 
Reticul a ti spori tes 1 
Densospori t es 1 
Cirra t r iradit e s 1 
I na pertur opol l enites 2 
S t enozonotri l e t e s 3 
Hystr .icos pori t es 1 
Acanthot:r i le t es 2 
Granul a ti spor i t es 1 
Hymeno z onotr il e t e s 1 
Cal amospor a 1 



311. 
312 . 
313. 
314. 
315 . 
316. 
317. 
318 . 
319. 
320. 
321. 
322. 
323. 
324. 
325. 
326. 
32. 7. 
328. 
329. 
330. 
331. 
332 . 
333. 
334. 
335. 

Retusotriletes 1 
Perotrilites 1 

.T'£ ilobospori tes pu1:verul entus (Verbitskaya) Dettmann 
Cicatr.icosisporites spiralis· Singh 
Trilobosporites c f.obs i tus Norris 
Calliala spori.tes trilobatus (Balme) 
Trilobospor ites cf. hannonicus Delcourt and Sprumont 
Eucommiidites minor Groot and Penny 
Fraxinoipoll. eni tes vari abilis Stanley 
U.Imu s 1 
Alnipollenites 1 
Ti.Ii a danei Anderson. 
Pterocarya levis Stanley 
Carpinus subtriangu.Ia Stanley 
Aquilapollenite s cf. reticulatus Stanley 
Pinus 1 
Podocarpus maximus Stanley 
Ericipi t e s 1 
Po.rore ticuli t e s 1 
Pistil l ipol le11i tes mcgregori Rouse 
Triorite s 1 
Pediastrum sp. 
J'JquLiapolleni tes spinulosu.5 Funkhous2r 
Aqu.ilapollenites cf. amygda.Ioides Srivas tava 
Costa to perfo.ros por i t.:es f i stulosus Deak 

336. Cicatr icosisporites auritus Sii.1gh 
337 . Rogalski spor.ites cicatricosus (Rogalska ) Danse, Corsin and Levin 
338 . · Foramin i sporis daileyi 
339. 
340 . 
341. 
342. 
343. 
344. 
345. 
346 . 
34 7. 
348. 
349 . 
350 . 
351. 
352. 
353 . 
354 . 
355. 
356 . 
357. 
358. 
359 . 
360. 
361. 
362. 

Taurocusporites cf. segmentatus 
'cTanuaspori tes sp.iniferus 

Trilobosporite s cf. minor 
- Il ymenozonotri l etes 2 

Phyllocladidites 1 
Ci.ca t ricosi sporites annulatus 
Co uperispori t es comp.Iexus 
Cicat:ricosispori tes angicanal.is 
Dista .Ianulisp:>ri t es verrucos us 
Podocarpidites arcticus 
Pteruchipoll enites microsaccus 
Cera t osporites varispinosus 
c _i rculina 1 
Di stalanulispor.i t es incertus 
Corruga ti spor i tc=s ampl ectiforr.iis 
Matthesi sporites t;..unulosus 
Staplinispor~tes jura ssicus 
Cor.ruga tispor i tes an agram1ne11si s 
Concentrisp:>rites pseudosulc a tus 
Apiculatisporites variabilis 
Rhoipites pi ssinis 
Alnus trina 
Aquilapollenites c f . tria.Iatus 
Epiphy.Zlous fun gi fruiting body 



363. 
364. 
365 . 
36 6. 
367. 
368. 
369. 
370. 
371. 
372. 
373 . 
374. 
375 . 
376 . 
377. 
37 8. 
379 . 
380. 
381. 
382. 
383 . 
384. 
385. 
386. 
387. 
388 . 
389. 
390. 
391. 
392. 
393 . 
394. 
395 . 
396 . 
397. 
398 . 
399. 
400. 
401. 
402 . 
403. 
404. 
405 . 
l106. 
407. 
408 . 
409. 
410 . 
411. 
lfl2. 
413. 
414. 
415. 
416. 
'~ 17. 

Tricolpites parvus 
Stephanoporites l 
Liliacidites l eei Ander son 
Rubinella major (Couper) Norr is 
Azol.la sp. 
Apilobium 1 
Cranwel.Iia striata 
Tiliapollen.ites 1 
Tsuga 1 
Grana ti tr ic:ol.pi tes 1 
Tricol poropollcni tes 3 
Granatisporites 1 
Granatisp:::>ri t cs 2 
Triad 1 
Ericaceae l 
Pluricellaespori tes 1 
Granatitricolpites 2 
'l'ricolporopoll en_i tes 11 

Psilatricolpites 1 
Tricolporopollenites 5 
Daricoidi tes l 
netitricolpites 1 
Rhoipites 1 
Rhoipites 2 
Tr.icolporopollen.i tes 6 
Tricolporopollenites 7 
Nyssapoll eni tes 1 
Sal ix 1 
Striadipori tes sanctae.barbarae 
Granatisp::>rites cotalis 
Tricolporopollenites 8 
Corylus granilabrata 
Corylus 1 
T~i.LiapoLien.i tes 2 
Til i apollen.i tes J 
Basopollis 1 
Castanea 1 
Pesavis tagluensis 
Picea 1 
Ginkgo 1 
Aqui lapol.I eni tes del ica tul us 
Triprojectus cf. echinatus 
Cicatricosisporites intersectus 
Stephanocolpi tes l 
Laevigatosporites 1 
Periporate 1 
Stereisporites 2 
Engelhardtia 1 
Abi es ]_ 
Lycopodiumspor.i tes 1 
Sterei srx:J.r.i tes 3 
Triatriopollen.ites 1 
Aqu.ilapoll en i . tes cf. murus Stanley 
Osmundacidites 1 
Contigni sporites c f. fo r nica tus Dettmann 



418. Poly[X)dLisporites 1 
l~l9. tetrad l 
420. Laevigatospo.rites 2 
421. Leptolep.idites 1 
fi.22. Parviproject'us 1 
510. Recycled Cretaceous spores. 
513. Hamulatispo.ri:.; cf. rugulatus (Couper) Srivas tava 
518. Trilobospori tes cf. l:>ernissartensis (Delcourt and Sprumont ) 
5 22. Lepto.Iepidi t es c.f. tenuis Stanley 
523 . Triqui trites sp. indet. 
52Lf. Ilexpollenites 1 
525. 'l'ypha l 
526. Granati t.r:icolpi tes 3 
527 . Liliacidites l 
528. Fusiformi sporites l 
529. T.ilia[X)ll enites 4 
530. Pachysandr a 1 
531. Momipites tenuipolis Anderson 
.532. Ctenosporites eskerem:;is Elsik and Jansonius 
533. Pluricellaesporites 2 
534. Nyssapollenites 2 
535. Sapotaceae 1 
536. I?e titricol poropollenit es 1 
537. Polygon.iaceae 1 
538. Rebtricolporopollenites 2 
539. Acnepol.Iis 1 
540. Tricolpit e s 2 
Sl11. Symplocoipclleni tes 1 
542. Foveospor ite s 1 
543. periporate 2 
544. Sapotaceae 2 
545 . Retitricolporopol lenite s 3 
546. Punctodiporites 1 -
5Li7. Punctodi porites 2 
548. Fusiformisporites 2 
549. Pluricellaesporites 3 
550. Striadiporite s l 
551. Striadi porites 2 
552. Steph.anocol po.ri tes l 
553 . Pulcheripo.Ilenites cf. krempi Srivastava 
.554. Pesavis simplex Elsik and Jansonius 
555. Ctenosporites wo-1fei Elsik and Jansonius 
556. Pesavis 1 



Marine palynomorr~.h~ 

Ml. 
M2. 
M.3. 
M4. 
MS. 
M6. 
M7. 
MB. 
H9 . 
MlO. 
Mll. 
Ml 2. 
Ml3. 
Ml4. 
MlS. 
Hl.6. 
Ml7. 
M18. 
Ml9. 
M20. 
H.21. 
H22. 
H23. 
H24. 
M25. 
M26. 
M27. 
H.28. 
M29. 
:t-GO. 
M.31. 
M.32. 
M.33. 
M34. 
:t-GS. 
M.36. 
1'07. 
M.38. 
M.39. 
M40 . 
M41. 
M42. 
M43 . 
M44. 
1145. 
M46. 
M47. 
M4 8 . 
M49. 
MSO. 

Ol igosphaerid.ium complex (White) Davey and Williams 
Astrocysta cretacea (Pocock) Pavey 
Micrhystr.idilim 1 
Odontochitina striatoperfora ta Cookson and Eisenack 
Apteod1:ni1m1 cf. A. r et.iculatum Singh 
Leiofusa bernesga Cramer 
liystrichosphaeridium cooksoni Singh 
Gonya ulacysta tenuiceras (Eisenack) Sarjeant 
Veryhachium europ-;i.eum Stockmans a nd Williere 
Meiourogonyaula.< cf. M. stoveri Millioud 
Ba l tisphaeridium cramer_i Singh 
Scriniodinium cf. S. e u.r ypyl um Manurn and Cookson 
Nicrhystric?ium stellatwn Deflandre 
Pse udoceratium cf. P. regium Singh 
Leiofusa j urassic Cookson and Eisenacl­
Chl amydophorel la nyei Cookson and Eisenack 
Palaeostomocystis l 
Cycl onephelium distinctum Deflandre and Cookson 
Pseudoceratium pe l liferum Gocht 
Tanyosphaeridiu~ sp . Singh 
Canningia colliveri Cookson and Eis enack 
cf . Aptea polymorpha Eisenack 
Cle.istosphaer.idium pol ypes (Cookson and Eis enack) Davey 
Balti sphaeridium whitei (Def landre and Courtv:Llle ) Sarj eant 
Cribroperidi.n .ium orthoceras (Eisenack) Davey 
Diplotesta angelica Cookson and Hugh es 
Gardodinium elongatum Singh 
O.Iigosphaeridium anthophorum (Cookson and Eisenack) Davey 
Hystric hosphaera cingulata (Wetz el) Deflandre and Cookson 
Gonyaulacys ta sp. B Singh 
Gonyaulacysta cf. G. stria ta Clarke and Verdier 
Carpodinium 1 
Palaeoperidinium cf . P. ventriosum (Hetzel) Deflandre 
Oligosphaeridium al ber tense Pocock 
Broomea j aegeri Alberti 
Odontochitina operculata (Wetzel) Deflandre 
liystrichosphaera x:amosa (Ehrenberg) Wetzel 
Cyclonephelium cf. C. vannophorwn Davey 
Pseudocer atium cf . P. expol itum Brideaux 
Apteodinium cf . A . granulatum Eisenack 
Deflandrea pirnaensis Alberti 
Pterospermopsis australiensis Deflandre and Cookson 
Cantulodiniw11 1 
Oligosphaeridium cf. O. diastema 
Dingod.ini um ce.rviculum Cookson and Eisenack 
Oligosphaeridium cf. O. pulcherrimum (Deflandre and Cookson ) Davey & Wetzel 
Ver yhachium reductum (Deunf f) de Jeckowski 
Palaeostomocystis fragl i s Cookson and Eisenack 
Botryococcus 1 
Gardodinium e i senacki Alberti 



MSl. 
M52. 
M53. 
M54. 
MSS . 
M56. 
MS 7 . 
M58. 
MS9. 
M60. 
M61. 
M62. 
M63. 
M64. 
M65. 
M66. 
M67. 
M68. 
M69. 
M70. 
M71. 
M72. 
M73. 
1174. 
M75. 
M76. 
1177. 
'H78. 
M79. 
1180. 
M81. 
M82. 
M83. 
M84. 
M85. 
M86. 
M87 . 
M88. 
M89. 
M90. 
M91. 
M92. 
M93. 
M94. 
M95. 
M96. 
M97 . 
M98. 
M99. 
MlOO. 
MlOl. 
Ml02. 

Doidyx 1 
Sirmiodinium grossi Alber ti 
Tasmani tes suG!vicus (Eisenack) Wall 
Pareodinia cer atophora Deflandre 
Fromea amphora Cookson and Eisenack 
Cleistosphaeridi11m cf. C. ancoriferum (Cookson and Eisenack) D.D . S.&W 
;:,criniodinium 1 
Ctenidodinium 1 
Endoscrinium cf. E. campanula (Gocht) 
Gonya ulacysta cf. G. jurassica (Deflandre) 
Tenua 1 
Baltisphaeridium 1 
Gonyaulacysta 1 
Meiourogonyaulax 1 
vlanaea digitaLa Cookson and Eisenack 
microforaminifera 
Pareodinia 1 
Gonyaulacysta cf. G. granuligera (Klement ) 
Xenicodinium 1 
Paleohystrichophora cf. P. multispina Deflandre and Cookson 
Diconodinium 1 
Diconodinium 2 
Bal tisphaerid.ium 2 
Micrhystridium cf . inconspicuum 
Nicrhystridium stipulatum 
Micrhystridium 2 
chitinozoa 
Micrhystridium 3 
Bal tisphaeridi1m1 3 
Deflandrea diebeli Alberti 
01.igosphaeridium pulcherrimum (Deflandre and Cookson) D . D.S.&W 
Canningia reticulata 
Areoligera sp. 
Dcflandrea cf. victo.r.iensis Cookson and Manum 
Cleistosphaeridium armat:um (Deflandrc) Davey 
Surculosphaeridium longifurcatum (Firtion) D.D.S.&W 
Exochosphaer:id.ium plrraqmites D.D.S. &W 
Pterodinium perforatum (Clarke and Verdie r) Davey and Verdier 
Spinidinium vestitum Brideaux 
C-0nyaulacysta cf , fetchamensis D.D. S . &W 
Hystrichodinium puJ.chrum Deflandre 
Baltisphaeridium multispinosum Singh 
Dinopterygium cladoides Def l andre 
Hystrichosphaeridium stel.Iatum Maier 
Polyspaeridium laminaspinosum D.D.S. &'1J 
Exochosphaeridium cf. scitulum Singh 
Sys tematophora turonica (Alberti ) 
Circulod.inium cf. deflandrei Alberti 
Perisseiaspaeridi um sp. 
Broomea pellifera Alberti 
Nudcrongia simplex Alberti 
Circul odinium cf. hirtellum Alberti 



J.11103. 
Ml04. 
M105. 
Ml0 6. 
Ml07 . 
Ml08 . 
1-U09. 
MllO. 
illll. 
1'Ul2. 
ill13. 
ill1'1-. 
MllS. 
M116. 
Ml17 . 
:m1s. 
Ml 19. 
1'U20 . 
M121 . 
11122 . 
11123. 
ill24. 
11125. 
ill26. 

. M127. 
1"il28. 
1-U29. 
Hl 30 . 
ill31 . 
Ml3 2 . 
1'U33. 
ill 34 . 
ill35. -
ill36. 

·m37. 
1'U38 . 
M139. 
Ml/4 0 . 
ill41. 
M142. 
M143 . 
1'U4L1. 
1'U45 . 
1'U L1 6. 
1'U4 7. 
Mll18. 
M1 49 . 
M150 . 
M151. 
}il.52. 
M153. 
M154. 

Surculosphaeridium cf. vestitum (D~flandre ) D. D.S.&W 
Gonya ulacysta cf. pachydermis (Deflandre) D. D. S. &W 
Wanaea cf . spectabili.s Cookson and Eisenack 
Bat.isphaerid1'.um st.imul .i fer um (Deflandre ) Sarjeant 
Ba l tisphaeridium multifurcat11m (Deflandre ) Klemen t 
Cyclonephe.1.ium cf .. reticulatum 
Systematophora schinoelr,;rolfi (Alberti) 
Oli gosphaer idium cf. albertense Pocock 
Nuderongia tetracantha (Gocht) Alberti 
Ctenidodinium elegantulum Millioud 
D.ingod.inium albertii D.D.S.&W 
Oligosphaeridium cf . anthophorum (Cook.son and Eisenack) D.D .S .&W 
Systematophora cf . .tasciculigera Klement 
llystrichosphaer.idiwn cf. readi D .D . S. &W 
Cannosphaeropsi s aemulil (Deflandre) Def landre 
Broomea ex i gua 
Gonyaulacysta cf. long:i.sp.inosa 
Diconodinium arcticum Hanum and Cookson 
Deflandrea mi nor Alberti 
Deflandrea cookson .i Alberti 
Deflandrea cf. granul ifera Manum 
Tenua 2 
Astrocysta c f . cretacea (Pocock) Davey 
Fromea 1 
Sys t ematophora cf. turonica (Alberti ) 
Deflandrea cf. cooksoni Al berti 
Deflandrea cf. magnifica Stanl l~Y 

Diconodinium 3 
Palambages A 
.Palambage.c: n 
Schizocystia levigata Cookson and Ei senack 
Nicrhystridium defl andrei 
Hystrichosphaeridium recurvatum (White ) Lejeune-Carpentier 
Sirmiodini w11 1 
Deflandrea 1 
Cannosphaeropsis 1 
Deflandrea 2 
Epilidosphaeridia 1 
Defl andrea granulifera Manum 
Chytroesphaeri dia 1 
Tenua 3 
Canningia cf. senonica Clarke and Verdier 
Apteodin i um grande Cookson and Rur;hes 
Cyclonephelium cf . paucispinum Davey 
Pter ospermops is 1 
Diconodinium pusillum Singh 
Defl andrea cf . ver rucosa Manum 
Scolecodont 
Ascodini um verrucosum Cookson and Hughes 
Micrhystridi um cf. pil iferum Deflandre 
Veryhachium cf . lairdi (Def landre) Deunff 
Pseudocerat i um expolitum Brideaux 



Ml55. 
Ml56. 
Ml57. 
M158. 
Ml59 . 
Ml60. 
Nl61. 
Ml62. 
Ml.63. 
M164. 
Nl65. 
1'U66. 
Ml67 . 
M168. 
Yi.169. 
l·U70 . 
Ml71. 
11172. 
Ml73. 
Ml74 . 
Yu 7 5. 
Hl76 . 
Ml 77. 
11178. 
11179. 
:tH80 . 
11181. 
Ml82 . 
M183 . 
Hl.84. 
11185. 
11186. 
M187. 
H188. 
M189. 
Ml90. 
Ml91. 
1H92 . 
Ml93 . 
Ml91+. 
M195. 
M196. 
Ml97. 
M198. 
Ml99. 
M200. 
M201. 
M202 . 
M203. 
M204. 
M205 . 

Hystrichosphcieridium cf . recurvatum (White) Lej eunc-Carpentj er 
Microdiniun> opc:i cum Bridea ux 
Deflandrea cf. pi rnaensi Alberti 
Canning:La cf. aspcra Sin gh 
Diplotesta cf. bidigitata Manum and Cookson 
Broomea longicornuta Alberti 
Heliodinium voigti Alberti 
Cannosphaeropsis 1 
Muderongia staurota Sarjeant 
Wet zel.i ella cf. tabula ta Wilson 
Deflandrea cf. microgranulat~ Stanley 
Deflandrea c.f. cretacea Cookson 
Deflandrea cf.tenera 
Cyclonephclium l emniscutatum St anley 
De fl andrca .scheii l:fanum 
Canningia cf.colliveri 
Pterodinium c f. cornutum 
Micrhystridium cf. ste.I.Iatum 
Gonyaulacysta c f. Kostromiensis Voz zhen.ik.ovn 
Gardodinium-1 
Imbatodinium villosum Vozzhenikova 
Muderongia cf. simplex Alberti 
Kalyptea monoceras Cookson and Eisennc.k 
Tenua hystrix Eisenack 
Proli xosphaeridi um deirense 
Tvbotuborella rhombi .formis Vozzhenik.ova 
Doidyx anaphrissa Sarjeant 
Nuderongi a mc1'1haei Cookson and Eisenack 
Pareodinia Albertii Warren MS 
Ch ytroesphaer idia pococki Sarjeant . 
Gonyaulacysta hyalodermops j.s Cookson and Eisenack. 
S.irmiodinium 2 
va.Iensiella 1 
Scrinidinium crystallinum (Deflandre) Klement 
Chytroesphaeri d.ia 2 
Gonyaulacys t a jurassica 
Nannoceratopsis pellucida Deflandre 
Gonyaulacysta nealei Sarjeant 
Ellipsoidic tym 1 
Hystrichosphae:d.d.ium pa tte i Valensi 
Ctenidodinium ornatum (Deflandre) Sarjean t 
Ka l yptea cf. dicer as Cookson and Eisena c k 
Gon yaul acysta cf. cladophora (Deflandre) 
Nannocera topsis gracilis AJ.L erti 
Pc1 l aeohys trichophora l 
Nannoceratopsi s cf. gracil is .Albert i 
Crassosphaera 1 
Leiofusa deunf.f i Pocock 
Sp_ini.dinium 1 
Pterospcrmopsis eurypter.is Cookson and Eisenack 
Xenicodinium 2 



M207. 
M208. 
M209. 
M210. 
11211. 
M212. 
M213. 
M214. 
M215. 
M216 . 
M217. 
M218. 
M219. 
M220. 
M221. 
M222. 
H27..3. 
M224 . 
11225. 
M2 26 . 
M227 . 
M228. 
M229. 
M230. 
M231. 
1-1232. 
M233. 
M23Lf. 
M235 . 
M236 . 
M2 3 7. 
}I.2 38 . 
M239. 
11240 . 
M241. 
M2L12 . 
M243 . 
M244 . 
M21•5 . 
M246 . 
M247. 
M248. 
M249. 
M250 . 
M2 51. 
M252. 
M253. 
M254. 
M255 . 
N256 . 
M25 7 . 

lldnatosphaer idium cf. vitta.tum Williams and Downie 
Exochosphaeridium l 
Pseudocera tium cf. nudum Gocht 
rvetzel iel l a cf. tret.iculata Williams and Downie 
Cannosphaerops is cf. densiradiata Cookson and Eisenack 
Nelsonj_ella 1 
Deflandrea cf. micracant:ha 
Achomosphaera cf. ramulifera 
Diconodinium 4 
Ovoidini.um scabrosum (Cookson and Hughes ) 
Microdinium cf. setosum Sarjeant 
Cyclonephel.ium eisenacld 
Diconodinium 5 
Le}eunia 1 
01.igosphaeridj_um 1 
Cerat.:iops is l 
Nultipl icisphaeridium 1 
Gonyaulacysta 2 
Deflandrea 3 
Diconodinium 6 
Cl e istosphaeridium 1 
Veryhachium r homboidinium Down.fr: 
f'letzeliella cf. hampdenensis Wilson 
Cannosphaerops is cf. :r:eticulensis Pastiels 
Hystrichosphaerina cf. turonica Alber ti 
rystrichospha.eriCJiu;n cf. IBdicula t wil 
Horo.Io gLnella 1 
Palaeohystrichophora 2 
Diconodinium 7 
Dip.h yes co1-Uqer um (Deflandre and Coo · :c:>on) 

Svalba.rdel la 1 
Gonyaulacysta cf. o rthoceras (Eisenack) 
Ophiobolus 1 
Deflandrea ditissima Mcintyre 
De flandrea cf. da.kotaensis Stanley 
Koro}onia 1 
Deflandrea cf. acutula Wilson 
Astrocysta 1 
Cor dospha eridium cf. diktyoplokus (Klumpp) 
Sa.ml andia l 
Bal t isphaeridium 4 
Recycled Creta ceous dinoflagellates 
Deflandrea biapertura Mcintyre 
Pareodinia osmingtonense (Sarjeant ) Wiggins 
Deflandrea cf. wetze.I.i Morgenroth 
Deflandrea microgram1lata Stanley 
Leptodinium 1 
Cannosphaeropsis sp. indet. 
Pletzel.iel.Ia homomorpha quinquelata. Williams and Downie 
Ceratiops.is 2 
Rhombod.inium 1 



MICRO PA LEO NT OLOGICAL STUD Y 

BY 

DR. W. BRAUN 



I 0 E A D G 0 F - 28 

SUMMARY OF MICROPALEONTOLOGI CAL STUDY 

General Remarks 

Seventy-seven samples were disintegrated, picked, and analyzed for their 

microfaunal content. TI1e recovery of microfossils was conf i ned mainly to the 

upper 2000 feet of the section and a 1500-foot interval close to its base. 

TI1e microfauna is compos ed of 68 species of Foraminif era and ostraco ds and 

~number of other fos s il fragments, inc l uding also some characteristic minerals . 

All microfossils that could be identified, including certain characteristic 

fr agments were provided with species number s, and their sequence is shO\m en t b e 

chart . Whenever possible , the forms were identified to gener ic r ank or as close 

as possible, but no attempt has been made to search the "internationa l" l iteratu e 

for identical or clo sely related forms. Only a thorough paleontological study, 

based on extensive collections would do justice to such an at t ernp'c. It would 

require also an intimate knowled ge of the paleontological and stratigraphical 

problems, and bias, contained "in between the lines" in any publish ed account. 

TI1ere is no obvious s'imilarity to any fauna publish ed f:::·om North Amer ica, except 

for the f aun<• of the youngest and pre-Recent assemblages in the uppermost part 

of this borehole. Fatnas from Siberia, however, show closer relationship but 

li terature search is made difficult for many r easons. So the microfauna of the 

Delta region has to be evalua t ed on its own merits first and fo r the time being, 

and there is nothing wrong with this procedure provided certain steps are taken 

in the righ t order . 

One of the most critical requirements in any paleontological study is 

consistency in identification, and this consistency is best achieved by giving 

an adequate , visual impression of the taxa recovered, a nd document in detail 

their occurrences and distribution in distribution charts, summary range-charts, 

etc . Charts are usually given in reports or publications, but rarely are eood 

photographs included. F9r this r eason, emphasis was p l aced on photographic 

documentation of the key species, and also of many of the background fauna . 

Such documentation, it is hop ed, will serve to unify the many existing nuwber 

codes used by other investip,ators in spec i ation and wh:i.ch are at times hard to 

translate into ones own work, and which make even deta iled studies rather confusing 

to interpret . 

. The micropaleontologica l data arc plotted f rom "top t o bot t orn", a stancl<:Jrd 
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procedure in subsurface studies. First occurrences are used to delineate the 

upper boundary of a faunnl compl ex , although, in reali ty, these are last 

occurrences . Lower boundar ies are har d to define without the r esult s fro m 

] but t 1e "trailin
0
0-

11 of specimens through th e Adgo borehole seem core samp _es, 

to be minimal. 

The usefulness as time indicators of the microfauna recov ered i s v ery lim ted, 

in f act it is non-- ex is tent. The lack of plank tonic farms , the endemic nature of 

many of the benthonic forms discovered, the sporadic and erratic occurrence of 

the fauna being rest r icted essentially to a f ew marine i ntervals in an essentially 

terrestrial-deltaic sequence make it extremely hazardous to tie the microfauna 

into a proper ti.me framework.. The microfaunal assemb l ages are for this reason 

simply traced by number or name, without any age connotation a ttached. They can 

be used as s uch r eadily in correlation f rom one borehole to the other, provided 

the fauna , or part of it, is the same. Any references to stage and ages that 

are used are those adopted from pa lynologica l studies, and the micropal8on~clogical 

data are summarized in a t a ble with the palynological ones shown alongside. 

Microfaunal Assemblages 

Thr ee microfaunal assemblages oj_· zones ace recognized: two· that charac terize 

the upper 2800 feet of the section, and the older one spread over an interval 

between 8000 to 9650 feet. 

ASSEMBLAGE I 

A relatively high diversity, mixed foraminiferal and ostracod fauna constitutes 

Assemblage I. This fauna is probably the best pres erved , the most varied and also most 

widespread of all microfaunas in the Delta region. It is the younces t also and, 

unfortunately, as such of no great help to geologists interested in oil expl oration. 

The fauna extends from 100 to about 1500 feet of the section . 

The fauna in itself is composed of two components: a few freshwater ostracods, 

and a rich, open-marine, shallow-water, mixed foraminiferal and os tracod assemblage . 

Unfortuantely no core samples were avai l able from this interval to reconstruct in 

detail the shift in the environment of deposition , but the first freshwater ostracods 

appear_ at about the 650-foot -level -and -continue to about- 1150 -feet-. They indic<lte 

that either lacustrine sediments are intercalRted, or that the few freshwater os tracod s 

were transported from land and deposit ed with the marine fauna. This latter possib­

ility has to be mentioned as the freshwater ostracods in this borehole were by far 

not as numerous and as varied as is the case i n other welJ.s . 
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The open-mar ine c omponent of the fauna is typically domina ted by the 

elphidiids, here summarily re f erred to the genus E1phidium., a lthough other 

related genera are present. The ostracods include heavi ly sculpture d forms 

with well-develo ped hinges, indica tin g shallo-vr-wa ter conditions , but the milio­

l id Foraminifera, more numerous in othe r wells, are consp i cuou s by the ir a bsence 

in this interval. Sp ecies of Elphidium are kno-vm to oc cur also in lagoons and 

embaymen ts wh ere f reshwater influences are minima l or non exi's t ent. 

Assembla ge I i s r e f erred to as the "Sigmopollis- Os tracod-Elph i dium-Assernblag " 

in Staplin' s (_e t _?l·) summary , and is shown on their corre la tion chart to occupy 

the h ighes t part of the Neo gene sect ion and Zone T4 c in Taglu C- 42. Chamney 

shows a relative ly thick Pl eistocene to Recent section (unit 1 a nd po ssibly 2) 

in the Reindeer D-27 borehole which contains ost r acods a nd Chara . Thi s section 

seems to be particularly thick in the Tuk F-18 well and was found in many 

other wells according to his cross-section . Zones AD ·l and part of AD 2 of 

Norris, bo t h of Neogene age, ar e also equivalent t o Assemblage I. . 

AS SEMBLAGE II 

Staplin and co-workers show and discuss an Asterigerina-fauna that marks 

the lower part of their Neogene sec tion and the upper part of their T4 a -Zone in 

the Taglu C-42 borehole. This assemb l age seems to be i dentica l to that recovereG 

from about 1500 to 2800 fe e t of the Adgo well _and underneath Assemblage I. 

The fauna of Assemblage II is moderately diverse , with ro ta l idds and 

miliol i d Foraminifera a s the most distinctive elements , bu t excluding the 

elphidiids tha t are so charac teristic for Assemblage I. Species of the genera 

Epistomina, Eponides , Nani.on and others probably form part of Staplin's Asterig­

erina-fauna, but it is doubtful if any true Asterigerinas are presen t that far 

north. Species of t his diagnostic genus occur and flouri sh only in tropical to 

sub-tropical waters, and are commonly associated with a hos t of b enthonic and 

planktonic forms . However, exact id entifications are often hard to make for the 

spec i mens are·frequently corroded and deeply "weathered", with rust or iron oxid es 

replacing parts of the tests. This rusty appearance is quite distinctive for 

fo s sils of this zoue, although it can be found a lso to afflict fossils above and 

below. This phenomenon do es not nece.ssarily indica te surficial weathering , but 

may be caused also by groundwater leaching. 
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The boundary to the overlying Assemblage I is only tentatively defined 

and may occur in the faunal spe ctrum where the elphidi ids disappear either 

comp l etely, or where they diminish drastically, a nd wher e species of such 

genera as Eponides , ~istomina , Bulimina, Uvigerina etc. appear. !Al so, the 

ostracods are rare in this assemblage . 

The fauna indicates that relatively op en-marine conditions prevailed at the 

time of deposition, possibly al s o s l ightly deeper wa t ers or f a r ther off-shore 

conditions , i comparison to Assemb l age I. Howeve r , it is not without restrictions , 

for the diversity is no t varied enough to b e compa red to a fully open-marine 

fauna of the middle to outer neritic zone. 

HAPLOPHRAGMOIDES 67 - FAUNA 

Practica lly no diagnostic microfossi l s were recovered from 2800 to 8250 feet 

of the sect ion, indicating that terrestrial conditions prevailed withou t any 

detectable , marine influence. A r estricted- marine fauna, tl1e Haplophragmoides 67 -

Fauna , however, characterizes the interval from 8250 to about 9200 feet, assoc i ated 

with Saccarnmina 13 and a few other, agglutinated forms. 

The Hap lophragmoides 67 - Fauna is widesprea d in the Del ta region. It covers 

the lowermos t part of Norris' AD 6 and the upp ermost third of his AD 7-Zone of 

Middl e Eocene to older Pa leogene age . The fauna also seem to be equivalent to 

the Haplophragmoides 4106 zone of Staplin ~ al. that they trace in their c r oss­

section from Taglu C-42 and Ya Ya P- 53 in the lower par t of their Paleogene. 

Chamney 's unit 3 or his Haplophragmoides G 21 hori zon seem to be identical too 

with Ha2 lophragmoides 67, and his unit. 6 of the Reindeer D-27 borehole is the 

same ; however, he considers these hor izons to be of Paleocene (?Eo cene ) to 

Maestrichtian age. 

As most other Tertiary microfaunas of the Delta Reg ion, the Haplophra v noides 

67-Fauna is of low diversity, indicating minor marine influen ces in - an otherwise 

deltaic setting. 
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PLATES and PLATE EXPLANATJONS 

All ma gnific a tions approximatel y X 35 to 40 

* Forms li sted on chart , bu t no pl1otogr aph taken 

( specimens too badly preserved ) . 
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ADGO F-28 

Plate I 

Ass erablage I - ostracods of open-marine and shalloi;r-·water origin . 

Ostracod 1 

Ostracod 5 

Ost racod 6 

Ostracod 7 

Ostracod 8 

Oslra cod 9 

*Ostracod 21 

* No photos , specimens t oo badly preserved. 



ADGO F- 28 

P l ate II 

Assemb l age I - Foraminifera : Elphidiidae. Open-marine and 'sh a llow­

wa t er (including e mbaymen ts and lagoons ) Fauna . 

ElfJhiclium 25 

El phidiurn 26 

Elphidium 155 



ADGO F-28 

Plat III 

_Assemblages I and II - ca lcareous Foraminifera 

bulirninid 166 

la gen id 16 3 

rni liolid 43 

mil iolid 54 

rni liolid 160 

mi l iolid 162 

*polymorphinicl 44) 51 ind . 

rot aliid (Cass idulfoa? ) 159 

rotaliid (lenti cular) 6 

rotalii<l (N on ion? ) 42 

*rotaliid (Nonion? ) 156 

"~rotaliid (N on ion?) 167 

Uvi gerina 168 

As se.rnblage I - f resh water ostrac.ods 

Ost racod 2 

Os tracod 4 

Ost racod 11 

Ost racod 23 

* No photos, specimens too badl~ preserved . 



ADGO F-28 

Plate IV 

J\ssemblage II - calcareous For aminif era 

Cyclo gyra? 16Lf 

Genus ind. 81 

rotaliid 174 

rotaliid 176 

rotaliid 165 

rotali id (Anomalina?) 171 

rotaliid (Epistornina?) >~4 ' 

rotaliid (Epistomina?) 161 

rotaliid (Epistornina 7) 173 

ro taliid (Eponid es?) 172 

Assembl age II - ostracods 

*Ostracod 24 

*Ostracod 25 

5 

* No photos, specimens t oo badly preserved . 



ADGO F-28 

Plate V 

Assernblage I and I I - arenaceous Foraminifera and main faunal components 

of Haploph:-agmoides - 67 Fauna 

Ammobaculites 63 

"'Ammobacul i tes 86 

Ammobaculite s? 157 

Ar.unodiscus 170 

Ammomarginulina 177 

astrorhizid? 15 

Bathysiphon? 75 

Gaudryina 17 8 

Glomospira 83 

Glomospira 175 

Haplophra gmoides 67 

*Haplophragmoides 67-16 ind. 

Hyperammina 17 

Saccannnina 13 

Spirolocammi:rn 158 

*Spiroplectammina 102 

Trochamrnina? 68 

* No photos, specimen too badly preserved. 
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