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PLAîrr KICROFCQSHa of t e e  lAMHUlTED SEDlMBirrS OF THE 

LOWER EOCSHE WILCOX GROUP IN SOOTH-CENTRAL ARKANSAS 

by Eugene L*' Jones 

Lnjor P ro fe sso r: Dr, L. R. Wilson

A t o t a l  of 62 spore and p o lle n  genera a re  described  from th e  

lam inated sedim ents of the  W ilooi group in  so u th -o e n tra l A rkansas,

Of th e s e , 40 a re  assigned  to  n a tu ra l  p la n t genera and the  rem ainder to  

fo ra  genera, Angiospermous p o lle n  dominates the m io ro fio ra , and a sm all, 

tr io o lp o ra te  ty p e , id e n tif ie d  as C astanea, is  the  most abundant. The 

spores Anemia and Lygodlum a re  oomaon. The gymnosperms a re  rep resen ted  

by F in n s, Taxodium, Cryptomeria, Podocarpus and Ephedra ( ? ).

The m ic ro flo ra  and th e  m egaflora of the  Wilcox group have few genera 

in  common. The same s i tu a t io n  has been described  f o r  o th e r well-known 

f o s s i l  f lo r a s .  The Wilcox m icro flo ra  l ik e  the m egaflora is  a m ixture 

of te n ç e ra te  and t ro p ic a l  p la n t genera. An a rea  l ik e  th a t  of p re sen t 

day e a s te rn  Mexico, w ith h i^ la n d s  ad jacen t to  a warm, low c o as ta l 

p la in ,  is  p o s tu la te d  as the  lower Sooene environment of th e  Gulf 

C oastal P la in , The absence of d e t r i t a l  fe ld sp a r  in  th e  Wiloox sands, 

d e sp ite  th e  presence of a lo o a l igneous so u rce , supports th i s  in te rp re ­

ta t io n .  The d e l ta ic  o r ig in  of th e  Wiloox group in  A rkansas, in d ica ted  

by sedim entary fe a tu re s ,  is  a lso  suggested by Hie presence o f sm all numbers 

of D in o fla g e lla ta  and H ystriohosphaeridae th ro u ^ o u t the  s e c tio n .

The m ioro fio ra  is  r e la t iv e ly  uniform in  composition through much 

of th e  s e c tio n . This is  expectable because the  nature  of th e  sedim ents 

in d ic a te s  l i t t l e  o r no change in  th e  environm ental co n d itio n s , A 

d is t in c t iv e  change, an abrupt decrease in  tr io o lp o ra te  p o lle n , does



oooar in  th e  iç p e r  p a r t  of th e  sec tio n  and p o ss ib ly  is  o f reg iona l 

s t r a t ig ra p h ie  s ig n if ic a n c e . Two o th e r f l o r i s t i o  anom alies, an increase 

in  Finns p o lle n  and an increase  in  d in o f la g e lla te s ,  a re  a lso  p o ss ib ly  

s t r u t  ig ra p h io a lly  im portant f o r  reg iona l c o r re la t io n , A c o u v r is  on of 

the Wiloox m icro flo ra  w ith o th e r T e r tia ry  spore and p o lle n  f lo ra s  

ruTsals a close s im i la r i ty  w ith th e  Eocene m ioro flo ras of Europe.
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IMROnJCIIOK 

lâ tu re  of th e in reB tlga tlon  

The In v e e tig a tio n  of the epore and p o lle n  f lo r a  o f th e laminated  

sed iaen ta  o f  th e lower Soeene V lleox  se c t io n  in  son th -een tra i Arkansas 

vas nndertaken w ith  a number of o b jec tiv e s  in  view . The primary g o a l 

vas the enumeration and d escr ip tio n  of th e  m iorofiora. The in v e s t ig a t io n  

vas conducted so as to  shov any v e r t ic a l  change in  th e f lo r a  th a t vould  

serv e  fo r  th e zonation  o f th e s e c t io n . The nature o f the f lo r a  was 

evaluated  in  order to  determ ine the environmental con d ition s o f the  

area at the tim e o f th e  d ep o sitio n  of the Wilcox sedim ents. The in d i­

ca tio n s  o f th e d e p o s it io n a l environment as shown by the f lo r a  were 

compared w ith  th ose  obtained through a study o f  th e sedim ents.

The r e s u lt s  o f  previous s tu d ie s  o f the nature o f the Wilcox f lo r a  

o f  the C oasta l P la in  as represented prim arily  by le a f  im pressions were 

a v a ila b le  fo r  cosgparison with the spore and p o lle n  f lo r a .

f i n a l l y ,  through comparison o f  the Wilcox f lo r a  with the T ertiary  

f lo r a s  o f other a rea s , the p o s s ib i l i t y  o f u sin g  the p la n t m ic r o fo ss ils  

fo r  purposes o f  c o r r e la t io n  of th e Wilcox group was evaluated .

geography o f the Area Studied  

The m ateria l used in  th e in v e s t ig a t io n  was c o lle c te d  from outcroppings 

o f sedim ents o f th e Wilcox group in  S a lin e  County, Arkansas. The lo c a tio n  

of the area i s  shown by the map in  fig u re  1.



Thl# area le  a part o f the Oulf Coaatal P lain  in  irkanaaa and ia 

near the hoondarjr of that region with the Interior Eighlanda.

The Coaatal P la in  ia  a region of low r e l i e f .  The maiimnm change in  

e le v a tio n  in  the area o f atndy ia  le sa  than 3OO f e e t ,  w ith e lev a tio n s  

ranging from a minimnm of aone 250 f e e t  above aea le v e l  to  a mazimam of 

a l l i ^ t l y  more than 500 f e e t .  Thia a itn a tio n , conqpled with the poorly  

indnrated natnre o f the ¥ i le o z  eedimenta, r e su lte d  in  a p au city  of 

eapoanrea su ita b le  fo r  stud y , i r t i f l c i a l  e^ o e u r e s  includ ing road c u ts , 

open p i t  mines and ra ilro a d  cu ts  were u t i l i z e d ,  as w e ll as natural 

ezpoeurea along stream s.

The major drainage fea tu re  in  the area la  the S a lin e  H iver. I t  ia  

along t h is  stream th at the most ex ten siv e  s e c t io n s  o f th e  laminated  

sedim ents of the Wilcox group are exposed. Outcroppings along the  

S alin e Hiver are shown in  f  igures 2 and 3 .

genera l geology

The surface rocks o f the area are predominantly o f the T ertiary  

system , l  sm all exposure o f nepbeline s y e n ite , p o ss ib ly  Cretaceous in  

age, i s  present to  th e  east of the town o f Benton. To th e north of the  

area of study. P a leozo ic  rocks of the Ouachitas crop out and mark the 

beginning of the In te r io r  E in la n d s .

The T srtia ry  system i s  represented by th e  Paleoeene Midway group 

and the Eocene Wilcox group. L oca lly , th ese  rocks are ov er la in  by 

a l lu v ia l  m ateria ls and by terra ce  sands «wd g ra v e ls  o f post-Eocene age.

The T ertiary  rocks seem to  be e s s e n t ia l ly  f l a t  ly i%  in  the area .

A study o f the In fo n u itio n  derived from t e s t  h o le s  d r i l le d  in  exp loration  

fo r  bauxite d ep o sits  in  S a lin e  County and from e le c t r ic  lo g s  o f w e lls



d r ll l« d  fo r  o i l  and gas in  adjacent con n ties  in d ica te s  a g e n t le , some%diat 

ir reg u la r  d ip  to  the sou th east.

Methods of In v estig a tio n  

Sampling Technique 

i f t e r  su ita b le  exposures were lo ca ted  in  the f i e l d ,  a s e r ie s  of 

channel samples were c o lle c te d  in  1 8 -inch u n its  from each. The exposures 

were s e le c te d  and the sampling conducted so as to  g iv e  as com plete a 

s e c t io n  o f th e  laminated sediments as p o s s ib le , d esp ite  th e  lack  of 

ex ten siv e  exposures. The f i r s t  s e r ie s  o f samples were from a se c t io n  

ju st  above th e yilcox-M idwey co n ta c t. The la s t  s e r ie s  included a  se c t io n  

o f laminated sediments ju st  below th e massive s i l t s  and c la y s  idiich o v e r lie  

the lam inated son s.

Method o f p rocessin g  

The sedim ents were processed in  th e p a ly n o lo g ica l Laboratory of 

the Oklahoma g e o lo g ic a l Survey. The flow  sheet in  fig u r e  4  summarises 

the p rocessin g  schedule.

Disaggregation was accomplished by cm shing with mortar and p e s t le .

The s i l ic e o u s  fr a c t io n  of each sample was removed by treatm ent with  

commercial grade hydrofluoric  acid  fo r  a period of 48 hours, i f t e r  

washing with d i s t i l l e d  water to  remove excess a c id , the samples were 

then trea ted  fo r  10 minutes w ith concentrated  ammonium hydroxide.

Further washing with d i s t i l l e d  water was then carr ied  out to  remove 

th e excess ammonium hydroxide.



Figure 2. ïïilcoa: sédiments of sample in te rv a l  4 which 
crop out along th e  S a lin e  R iver n ear Benton, Arkansas

Figure 3, Wiloox sedim ents o f sample in te rv a l  5 exposed 
along  S a lin e  River in  S a lin e  County, Arkansas



1 . Crush sample to  co a rse  sand o r  f in e  
g ra v e l s iz e d  frag m en ts .

2 ,  T re a t w ith  $2 n e rc e n t h y d ro f lu o r ic  a c id  
f o r  L8 hou rs .

3 . Wash re s id u e  w ith  d i s t i l l e d  w a te r.

T re a t w ith  c o n c e n tra te d  ammonium hydroxide 
f o r  10 m inu tes .

3 , Wash re s id u e  w ith  d i s t i l l e d  w a te r.

6 , C e n tr ifu g e  re s id u e  i n  z in c  c h lo rid e  s o lu t io n .

7, Wash f lo a t in g  f r a c t io n  w ith  d i s t i l l e d  w ate r.

8 , S ta in  w ith  s a f f r a n in  "0 " ,

9 , Mount re s id u e  on m icroscope s l id e s  and s to re  
su rn lu s  in  la b e le d  v i a l s .

F igu re  9 , A flow  sh e e t o f  n ro c e ss in g  o ro ced u res .
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To remove a d d itio n a l inergan io  d e t r i tu s ,  each s a iç le  «as then  

cen trifu g ed  f o r  f iv e  m inutes in  a zinc ch lo rid e  so lu tio n  having a 

s p e c if ic  g ra v ity  o f 1 .48 , s l i ^ t l y  g re a te r  than  ttie spores and p o lle n  

g ra in s contained in  the  sample and le s s  th an  the inorgan ic  d e t r i tu s .

Spores and p o lle n  oould th en  be deoanted from the c en trifu g e  tube in  

th e  v^per p a r t  o f tiie s o lu tio n . A d d itio n a l mashing w ith  d i s t i l l e d  m ater 

removed the  zinc ch lo rid e .

A p o rtio n  o f th e  r e s u lt in g  concen trate  o f  p la n t m ic ro fo ss ils  from 

each saz^ple mas then  s ta in e d  w ith  seifranin  "0" and mounted on microscope 

s l id e s  w ith  c le a r e d  as th e  mounting medium. A minimum o f 10 s lid e s  

mas made fo r  each sangle to  insure an adequate number of specimens fo r  

s tu d y .

Of the  more than  100 sa sç le s  p ro cessed , 60 contained an id e n t i f ia b le  

f lo r a  and the  o th ers  mere ap p aren tly  devoid of p la n t  m ic ro fo s s ils . Many 

o f th e  barren  sec tio n s  mere sands, but in  some in stances th e  lam inated 

sands and clays f a i le d  to  y ie ld  a f l o r a .  There is  no obvious ex p lana tion  

f o r  th e se  b a rren  zones. L ith o lo g io a lly , th e se  sec tio n s  mere n o t anomalous. 

They appeared to  be id e n t ic a l  in  every re sp ec t to  the  sedim ents th a t  

y ie ld ed  abundant p la n t  m ic ro fo s s ils .

Personal communications from o th e r  in v e s tig a to rs  she have p rocessed  

T e r t ia ry  sediments from o th e r  p a r ts  o f th e  Coastal P la in  mention barren  

se c tio n s  in  those a reas  a ls o .

Examination of S lid es

The p la n t m ic ro fo ss ils  on the  s l id e s  were ihen  id e n t i f ie d  and 

counted using  an American O ptical Ccsçany M icro sta r b in o cu la r m icroscope 

w ith  a mechanical s ta g e . To insure th a t  a  s u f f ic ie n t  number of in d iv id u a l



grains ae re  oounted to  give a  -valid re p re se n ta tio n  o f  the  f l o m ,  a 

sp ec ie s  s tra tum  curve aas oonstruo ted  f o r  each le v e l using  th e  method 

d esc rib ed  by Wilson (1969, p . 91-93). Data shoeing -the r e la t iv e  abundance 

o f  genera making up the f lo r a  mere p lo t te d  as h istogram s.

Eram lnatlon o f  Sediments 

A study  was a lso  conducted to  determ ine the n a tu re  of the  sedim ents 

making up the sec tio n s  examined fo r  spores and p o lle n .

The s iz e  d is t r ib u t io n  o f th e  lamina-bed sedim ents mere determined by 

u sin g  s tandard  methods of s iev in g  f o r  the  coarse f r a c t io n ,  sand s iz e s ,  

end by p ip e tte  and hydrom eter methods f o r  -the f in e  f r a c t io n ,  grains 

sm a lle r th an  0.062 m illim e te rs  in  diame-ter. The r e s u l t  o f th is  study  

mas a lso  p lo tte d  as his-bo grams.

Massive sand bodies were a lso  examined as to  th e  s iz e  d is t r ib u t io n  

o f th e  grains and as to  m inera l cosmos i t  ion. Size d is t r ib u t io n  mas 

determ ined by s iev in g . M ineral composition mas determ ined by study  w ith  

b in o c u la r  and p o la r iz in g  m icroscopes. The q u a rtz -fe ld sp a r  r a t io  mas 

in-vestiga-bed and the amount and nature  o f the  hea-vy m inerals  p re sen t mas 

d e te m in e d . Hea-vy and l i ^ t  m inerals mere sep ara ted  t h r o u ^  th e  use of 

t e t  ra  bromethane. F rac tio n s  o f each group mere then  mo un-bed on microscope 

s l id e s  in  Canada balsam. The l i ^ t  m inerals mere examined mith a 

p o la r iz in g  microscope fo r  th e  quart z -fe ld sp a r  r a t io  and the  heavy m inerals 

mere s tu d ie d  to  determine th e  n a tu re  and d is tr ib o b io n  o f the  heavy m ineral 

s u i te  p re sen t in  th e  Wilcox sands.



STHATiaRAICT OF TES VILCCDC GEOOP

H latory of No«caclature 

?he term w U cos vas o f f i c i a l l y  adopted ty  the United S tate#  

G eolog ica l Surrey on March 23, 1905, according to  vilm arth (1938, 

p . 2333). The type lo c a l i t y  vae a e la c ted  as V ilcox  County, Alabama, 

not the town of W ilcox, Alabama, aa has s in ce  bean assertad  by some 

authors. The name vas published  in  the fo llo w in g  year in  reports by 

Crider and Johnson (1906, p . 5 , 9 ) and by Crider (1906, p . 25) to  

d escrib e  the s e c t io n  overly ing  the Midway group and underlying the  

Claiborne group. Since that time th e term has been in  gen era l u se  

in  d escr ip tio n s  of C oastal P la in  T ertia ry  geo logy .

P rior  to  1906 a v a r ie ty  of terms had been used in  referen ce  to  

t h is  part of th e  T ertiary  s e c t io n . Some of th ese  Include th e equivalent 

of the W ilcox, some only a part of the present W ilcox, and others  

include peurts of other T ertiary  s tra tig ra p h ic  u n its  and even p ortion s  

of the Cretaceous system . Among the terms used are the fo llo w in g :  

L ig n it ic  by S ta fford  (1856), Northern L ignitife by H ilgard (I8 6 0 ) ,

La Grange by Safford (1864), M ansfield by H ilgard  (1869), Camden 

s e r ie s  by H i l l  (1888), Chickasawan by DeJ.1 (1898), «mi Sabine by 

Penrose (1890) and by Veateh (1906) .

For a  time Sabine was acceptab le west of the M iss iss ip p i E iver , 

but in  1910 the U nited S ta tes  G eolog ica l Surrey dropped th e term as a

8



F i pure lOA. C r^ss-oeucen ssuds o f the  .oilcox 'rcu n  I r  sannle 
i n t e r v a l  u ir. t a l i  ne County, A rkansas.

_ ,T. ! •■f- O.3.; . :

F ig u re  lOB, Laminated L i lc o x  se a im en ts  i n  same l e  i n t e r ’/ a l  5 i n  
S a lin e  County, A rkansas.
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Junior synonym of v llc o z . Howe (1933# P* 617) proposed that the name 

y ile o z  he supressed in  favor of gehine. Mirray (1955# P# 685) proposed 

that V ilcox be retained as a rock un it naaw and that Satina  t e  adopted 

as the name of the lower Eocene sta g e . This system of nomenclature 

proposed by Marray i s  used by many Gulf Coast g e o lo g is ts .

HSjiqional stra tigrap h y  

The V ilcox  group i s  subdivided in to  form ations in  most of the 

Gulf C oastal P la in . Many of th ese  u n it s ,  described  in  areas of outcrop  

of the v i lc o x  group, cannot be recognised  in  th e  subsurface. Few of 

them are ca rr ied  from s ta te  to  s t a t e .  As a r e su lt  the l i t e r a tu r e  

concerning V ilcox  s tr a t ig r a # iy  i s  com plicated by an ex te n s iv e , complex 

nom enclature. Attempts to  c o r r e la te  th e  u n its  w ith in  th e v ilc o x  group 

have been made d e sp ite  th e abrupt v e r t ic a l  and la t e r a l  changes in  

l i th o lo g y  and the prevalence of non-marine sedim ents. B arry and 

LeBlane (1942) were able t o  c o r r e la te  c e r ta in  faunal zones from 

Alabama to  L ouisiana and Texas.

T h ro n g  out much of the  C oaatal p la in  sedim ents of the  Vilcox  

group rest upon the Midway group of Paleoeene age. The determination 

of th is  boundary i s ,  in  most areas and p articu larly  in  the subsurface, 

a d i f f ic u l t  problem.

A gen era l p r a c tic e  among petroleum  g e o lo g is ts  i s  that of con sid erin g  

the base of th e  v ilc o x  group to  be at the base of the la s t  prominent 

sand development shown on e le c t r ic  lo g s  of w e lls  d r i l le d  in  an area .

This method of determ ination of th e  boundary i s  mentioned by Jung end 

Malkin (1948, p . 1 7 ) . They poin ted  out that the boundary i s  p o ss ib ly
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t r a n a I t lo n a l , as is  isd lo a tad  by the absence o f a marked unconfonn-ity 

both in  th e  subsurface and in  many a reas of ou tcrop . They considered 

i t  t o  be q u ite  p o ssib le  th a t  many shales  re fe rre d  to  as Midaay a re  

a o tu a l ly  p a r t  of the  Wilcox group and th a t  many sands c a lle d  Wilcox 

a re  a c tu a l ly  Midaay in  age .

In h is  study  o f the  n o r th e n  p a r t  o f the  M iss is s ip p i anbayment. 

S team s (1957, p . 1062) found th a t  as much as 200 f e e t  of sandy sediments 

a re  p re sen t below the  l a s t  d e f in i te  Wiloox sand body and the  top of the  

P o rte rs  Creek clay  o f th e  Midway grotq>. He considered  th i s  sec tio n  

to  be Midway because i t  appeared to  grade l a t e r a l l y  in to  the  P o rters  

Creek c lay . He marked th e  base o f the  Wiloox a t  th e  base o f the  ”1400 

fo o t sand”, a  prominent sand body idiloh serves as an a q u ife r  in  a p a r t  

of th e  embayment,

Murray and Thomas (1945, p . 60) described  what th ey  considered 

to  be Midway sediments above th e  P o rte rs  Creek c lay  and below th e  

O strea th i r s a e  zone in  th e  lower p a r t  o f th e  Wilcox group in  L ouisiana.

Lowe (1933, p , 131), in  w ritin g  o f the  Midway-Wilcox con tact in  

M iss is s ip p i , po in ted  out th a t  th e re  was no apparen t break in  dep o sitio n  

in  th a t  a rea  and th a t  ”, * .th e  plane marking th e  d iv is io n  between th e  

two is  p h y s ic a lly  ra th e r  a r b i ta r y  than  e x a c t” and th a t  th e re  appeared 

to  be a t r a n s i t io n a l  zone o f considerab le  th ic k n e ss .

The tç p e r  boundary o f th e  Wiloox groiq) is  a lso  p rob lem atical in  

many p a r ts  of th e  C oastal P la in . The Claiborne group of Middle Eocene 

age o v e r lie s  th e  Wilcox in  much of th e  Coastal P la in .

S team s (1957, p . 1082) considered th e  W ilcox-C laibom e contact 

to  be th e  base o f th e  ”500 fo o t sand", a prom inent sand body shown by



12

e le c t r i c  logs of w ells d r i l l e d  in  the  upper p a r t  o f  th e  M iss iss ip p i 

emhayment.

Murray (1955, p , 688) defined  th e  W ilcox-Claibom e boundary 

l i th o lo g io a l ly  as being  th e  p o in t o f th e  " . . . f i r s t  occurenoe of clays 

and s i l t s ,  oaononly l i g o i t i o  o r carbonaceous, an d /o r d i r t y  sands, below 

the m arine greensands of the Claiborne S tag e" .

Lowe (1935) repo rted  an un co n fo m ity  se p a ra tin g  the  Wilcox and 

C laiborne sedim ents in  M iss is s ip p i. In view o f l a t e r  work which 

red efin ed  th e  two t^ p e r  form ations of th e  Wilcox as being Claiborne 

in  a g e , (Brown 1947, p . 3 4 ), th e  co n tac t in  th a t  a re a  has become 

p ro b lem a tica l.

Local S tra tig ra p h y  

The Wiloox se c tio n  is  shown on th e  S ta te  Geological Map of 

A rkansas, e d ite d  by H, D« M iser and G. W, S tose in  1929, as a s in g le  

fo rm ation . More recen t p u b lic a tio n s  of th e  Arkansas Geological 

Survey a lso  consider i t  in  t h i s  re sp e c t. However, a sangle log  from a 

w ell d r i l l e d  in  Clay County, A rkansas, and congiled  by th e  M issouri 

G eological Survey was p ub lished  in  a re p o rt by Renfros (1940) showed 

th e  Ackerman and H olly Springs fo rm ations,

Gordon, Tracey and E l l is  (1958, p . 38) subdivided the Wiloox 

s e c tio n  in  th e  bauxite-producing  areas  of P u la sk i and S a lin e  Counties 

in to  th ree  form ations based vgon l i th o lo g ie  c r i t e r i a .

The b asa l u n i t  is  th e  Berger fo rm ation , which received  i t s  name 

from th e  Berger s id in g  on th e  Rock Island  and P a c if ic  ra ilro a d  where 

th e  s e c tio n  is  exposed in  ra i lro a d  and h i^ w a y  c u ts . The s id in g  is
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in  P u la sk i County, fo u r  m iles south  of  L i t t l e  Hook, L ith o lo g io a lly , 

th e  fo n aa tio n  is  described  as o o n s is tin g  o f g reen ish -g ray  sands and 

c lay  as v e i l  as l i m i t e s ,  l i g n i t i c  c la y s , k a o li n i t i e  c lay , b au x itio  

c lay  and b au x ite . I ts  th ick n ess  in  outcrop ia  lim ite d  to  25 f e e t .  

D r i l l -h o le  data in d ic a te  a maximum th ic lo iess o f  90 f e e t .  I t  is  

ab sen t in  a t  l e a s t  p a r t  o f th e  a re a .

R esting  w ith  unconform ity tqpon th e  Berger fo rm ation  ia the  S a lin e  

fo rm atio n , named f o r  exposures a long  th e  S a lin e  R iver near Benton, 

A rkansas. The fo m a t io n , reach ing  a maximum th ick n ess  o f alm ost 500 f e e t  

acco rd ing  to  d r i l l - h o le  in fo rm ation , c o n s is ts  of sands, in te rlam in a ted  

brown, l i g n i t i c  c lay  and sands, l ig n i te s  and c la y , C -don, Tracey and 

E l l is  a ls o  consider th e  coarse sands and g rave ls  underly ing  the  town 

o f Benton to  be a p a r t  of th e  S a lin e  fo rm ation .

The Dentoni sand, named f o r  the  sm all se ttlem e n t of Dentoni on 

th e  M issouri P a c if ic  r a i l ro a d  in  sou thern  S a lin e  County, is  th e  iq>per- 

most u n it  in  th e  Wiloox group in  the  baux ite  producing  a re a . I t  c o n s is ts  

o f  se v e ra l hundred f e e t  o f homogenous sands. Some c lay  and a b asa l 

l i g n i t e  a re  a lso  included in  th e  fo rm ation . The Dentoni sand r e s ts  

conformably tçon  the  S a lin e  fo rm ation . D r il l -h o le  inform ation  in d ic a te s  

a th ick n ess  of more th an  400 f e e t  f o r  the  Dentoni sand.

The form ations d escribed  by Gordon, Tracey and E l l is  (1958, p .  36) 

a re  r e s t r i c te d  in  th e i r  a r e a l  d is t r ib u t io n  to  p a rt»  o f S aline  and 

P u la sk i Counties in  c e n tra l  A rkansas, The re la tio n s h ip  of th ese  

form ations to  th e  Wiloox se c tio n s  in  th e  o th e r  p a r ts  o f the  Coastal 

P la in  in  A rkansas, both su rface  exposures and subsurface s e c t io n s , is  

unknown. There is  l i t t l e  j u s t i f i c a t i o n  to  a t tw ig t  to  o o rre la t»  them 

w ith  the  Wilcox form ations in  o th e r  s t a t e s .
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Berry (1930, p , 37) s ta ted  that " . . . t h e  f lo r a e  preserred are s u f f ic ie n t  

t o  render conclusiT s th e statem ent that V ilcox  d ep o sits  o f the w estern  

05I f  area, are e ith e r  o f H olly  Springs (middle V ilcox) or Orenada (v ilc o x )  

a g e . In other words, the Ackerman, or lower V ilcox , of the eastern  

G ulf area does not outcrop west o f the M iss iss ip p i Hiver". A lth o o ^  

th e  work hy Barry and LeBlanc on v ilc o x  faunas in  Texas and Louisiana  

d isp roves B erry's con ten tion  as to  the age o f the V ilcox  in  those areas, 

i t  remains th a t, so fa r  as Aikansas i s  concerned, f o s s i l  evidence based 

p rim a rily  on a study o f le a f  im pressions p la ces  the V ilcox  sedim ents 

w e ll  up in  the type s e c t io n .

There i s  a strong l i th o lo g ie  s im ila r ity  between the upper 200 to  

250 f e e t  o f the V ilcox  s e c t io n  in  Alabama as described  by Crider 

( 1906, p . 28) and the S a lin e  form ation of c e n tr a l Arkansas. Both 

s e c t io n s  c o n s is t  of h i ^ l y  lam inated, ch o co la te -co lored  c la y s .  The 

low er boundary o f the v ilc o x  sediments in  th e  subsurface of eastern  

and southern Arkansas i s ,  a t many p la c e s , of th e  tr a n s it io n a l type 

as shown by e le c t r ic  lo g s  of w e lls  d r i l le d  in  th ose  areas. Henfroe 

( 19^9 , p . 12) reported th a t he was ab le  to  d e te c t  a l i th o lo g ie  change 

from s i l t y  sandstone to  a dark-gray or b lue s i l t y  sh a le  that marked 

th e  base of the V ilcox  in  eastern  Arkansas. He a lso  reported that 

commonly there were hard, s id e r i t ic  la y ers  occurring a t th is  p o in t.

He s ta te d  th a t the contact as marked by the l i th o lo g ie  change was 

con sid erab ly  below th e la s t  p o ro s ity  curve on th e e le c t r ic  lo g , th e  

u su a l b a s is  fo r  the determ ination  of th e  boundary.

In th e area in  centrsJ. Arkansas in  which the V ilcox crops out 

th e lower boundary i s  more d e f in i t e .  In most o f the area i t  r e s ts
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with d is t in c t  tincosfornitj npon the eroded surface of the dark, hlne-gray  

Midway c la y , v ilco x  sediments rest lo c a lly  npon the folded Paleozoic 

rocks of the Oiachitas and upon syen ites o f  p ossib le  Cretaceous age.

In centrad Arkansas the Vilcox Is commonly overlain  by the Middle 

îoeen e  Claiborne, L ocally, however, i t  is  covered by alluvium deposited  

by the Saline River or by gravels , post-Socene in  age.

In th is  area the V ilcox-Claibom e contact is  nebulous. Gordon, 

Tracey and g l l i s  (1958, p , 58) considered the p o s s ib il i ty  that a part 

of the sec tio n  considered as v ilco x  in  th e ir  report was actually  

Claiborne, In view of the reassignment of a part of the V ilcox  

sec tio n  in  M ississippi to  the Claiborne group, such a p o s s ib il i ty  must 

c er ta in ly  be considered,

V ilbert (1953, P» 51) assigned a section  mapped as C laiborne on 

th e  Geologic Map of Arkansas to  the Jackson grorxp. The C laibom e-V ilcox  

boundary is  shown by the State Map to  be some four m iles to  the ea st . 

Unless the C laiborne sec tio n  is  unusually th in  in  the area, th is  

boundary is  a lso  in error i f  V ilbert>s assertion  i s  correct.

y ie ld  work by the author has fa ile d  to  produce any rea l 

ju s t i f ic a t io n  fo r  changing the  boundary shown on the State geologic  

map.



SEDHŒBTS OF TEE IflLCOZ GSOUP

D ep o sltlo m l Environment 

Sediments o f the  Wilcox grotqp have been th e  su b je c t o f  ex tensive  

in v e s t ig a t io n , both as to  th e  natu re  o f the  sedim ents and the  conditions 

under eh ioh  they were d ep o sited . The in v e s tig a to rs  g en era lly  agree 

th a t  th e  d e l ta ic  enviromc: \ t  w ith i t s  d iv e rse  conditions such as w ater 

depth and s a l i n i t y  can s a t i s f a c to r i ly  ex p la in  th e  ex tensive  l a t e r a l  and 

v e r t i c a l  v a r ia tio n s  in  the na tu re  of Wilcox sedim ents.

Murray (1945) suggested  th a t  the  th re e  su bd iv isions o f  the  

d e l ta ic  envircnm ent, the  shallow  w ater m arine, the  c o a s ta l marsh 

and the f l u v i a t i l e  d ep o sits  of r iv e r  channels and flo o d  p la in s ,  a re  

each rep resen ted  in  the  Wilcox se c tio n  of the  Gulf Coastal P la in ,

Ebhols and I k lk in  (1948, p . 13) recognized two g rea t d e l ta ic  

masses as co u v ris ing the sedim ents o f the  Wilcox group. They re fe rre d  

to  one o f these  as the  Bookdale d e lta  and the  o th e r  d e lta ic  mass as 

the  H olly Springs d e l ta .  Prom a study  of isopachous maps o f Lower 

Booene sedim ents, they  in fe r re d  th a t  the  g re a te s t  p e rio d  o f d e lta  

b u ild in g  was in  Middle Wilcox tim e, Eon'^narine sedim ents o f  th i s  

age extend f a r  down d ip .

C ulbertson (1940), as d id  Echols and M alkin, noted th a t  the 

th ic k  non-marine se c tio n  o f th e  Middle Wilcox is  g en era lly  o v e rla in  

by a  th in ,  shallow -w ater marine % p er Wilcox s e c tio n .

16
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Borings made th r o u ^  modem d e lta s  sim port the  conoept of a  

d e l ta ic  o r ig in  fo r  Wilcox sed im ents, Shepard and Lankford (19G9, 

p . 2058) rep o rted  f in d in g  cones of lam inated sedim ents lA ldh a l te rn a te d  

w ith  massive cones o f c lay , w ith  sandy s i l t s  and sandy clays in  cores 

taken  from the lower U l s s l s s ^ p i  d e l ta ,  Shepard (1956) s ta te d  th a t  

the  sedim ents in  cores taken  from th e  d s l ta  p la t f o m  a re  alm ost always 

d i s t in o t ly  lam inated but th e  lam inated sedim ents do n o t extend much.

I f  any , beyond the d e lta  p la t f o m . Sediments from deeper w ater are  

s t r u c tu r e le s s .  He a lso  rep o rted  f in d in g  cross-bedded zones p re sen t 

in  the  lam inated s e c tio n s .

The modem d e lta  sedim ents c lo se ly  resemble th e  lam inated brown, 

l i g n i t i c  c lays which con tain  zones o f s i l t y  sands in  the  S a line  

form ation n ea r Benton, A rkansas. Such an a l te r n a t io n  o f lam inated and 

massive sedim ents is  shown in  the  measured s e c tio n  in  f ig u re  7 which 

is  in  th e  a rea  o f the  type lo c a l i ty  o f the  fo rm ation . A cross-bedded 

sand in te rv a l  is  a lso  p re se n t.

Shepard and Lankfor-d described  in d iv id u a l laminae as norm ally 

le s s  than  one cen tim eter in  th ickness*  T heir i l lu s t r a t io n s  in d ica ted  

th a t  th e  boundaries betnreen coarse and f in e  laminae a re  d i s t in c t .

Laminated sedim ents from th e  M iss is s ip p i deltm were a lso  described  

by Soruton (1955, p . 55-37). He c lassed  them as d e l ta - f r o n t  s il- ts  

and c la y s . The th ickness o f in d iv id u a l laminae range to  te n  

cen tim ete rs . He considered the  deltm, f ro n t  sedim ents to  be shallow  

w ater in  o r ig in .  Because o f  continuous rew orking, sor-ting  and 

tr a n s p o r ta t io n , w e ll-so r te d  coairse sedim ents a l te rn a te  w ith  laminae 

of w ell so r te d  sandy clays and clayey s i l t s .
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A histogram  of a  sample o f the  lam inated sedim ents from the 

S a lin e  fo m a tio n , shorn in  f ig u re  11, i l l u s t r a t e s  the  na tu re  of the 

te x tu r a l  boundary between the  f in e  and ooarse lam inae.

Grain S ise  D is tr ib u tio n

H isto g rm s of the  s iz e  d is t r ib u t io n  o f sands from th e  S a line  

form ation  of the  ITilooz groiq) a re  shown in  f ig u re s  12A -  12D. The 

histogram s in  fig u re  12A a re  o f  sand from the mass i r e ,  sandy zone in  

the  measured se c tio n  in  f ig u re  9 , and the  histogram  in  fig u re  12B is  

of the  oross-bedded sand o v erly in g  th a t  zone.

A more ex tensive  s tu d y  of the  g ra in  s iz e s  o f Wilcox sands o f 

c e n tra l  Arlmnsas by Jones (1959) in d ica ted  th a t  the  degree o f s o r t in g  

was ex trem ely  v a r ia b le . This is  expectable as  th e  r e s u l t  of the 

v a r ia t io n  in  d e p o sitio n a l cond itions o f the  d e l ta ic  environment*

The re s u l ts  o f th is  study  showed the  diam eters o f the bulk o f the sand 

in  the  Wilcox group in  Arkansas to  range from 0 .5  to  0.062 m illim e te rs .

Analyses of th e  f in e  laminae of the  S a line  form ation  showed a 

co n cen tra tio n  of m a te ria l w ith  diam eters below 0.00138 m illim e te rs .

The analyses were c a r r ie d  ou t u s in g  the p ip e tte  method described  by 

E ittenhouse (1939). R esults were checked using  a Bouyoucos hydrom eter.

Grim (1936) conducted a survey of the T e r t ia ry  sands o f M iss is s ip p i. 

Histograms of sands from th e  Wilcox grovp showed th e  bulk  o f the  m a te ria l 

to  have diam eters ranging from 0.89 m illim ete rs  downward and w ith much 

o f  the  m a te r ia l sm aller th an  0*45 m illim eters  in  d iam eter.

Shepard (1956) rep o rted  t h a t  sediments dep o sited  in  open w ater in  

th e  M iss is s ip p i d e lta  a rea  a re  dom inantly f in e  sand and s i l t - s i z e d  

m a te r ia ls  w ith  diam eters ranging from 0*125 to  0.016 m illim eters*
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M ineral Compos i t io n  o f  Sedjaanta 

Grim (1936), in  h is  a n a ly s is  o f T e r t ia ry  sediments o f  M is s is s ip p i, 

daso ribed  m ineral oom position as a e l l  as g ra in -s iz e  d is t r ib u t io n  o f  

the  sands. He reported  f in d in g  q u arts  as th e  dominant m ineral 

o o a e titu en t o f th e  sands from the Wilcox grotq). A mioa, ap p a ren tly  

m usooTlte, aas a lso  common in  the coarse f ra c t io n s  o f the  sands.

Grains o f  c h e r t mere r a r e .  F e ld spar aas e s s e n t ia l ly  a b se n t.

He reported  heavy m inerals to  c o n s ti tu te  an average o f from 

th re e  to  fo u r  percen t by w e i^ t  of the  t o t a l  volume. The range eas 

from a tra c e  to  as  much as  n ine percen t of th e  t o t a l .  The h l ^ e r  

percen tages appeared to  be "pay zones" o f heavy m inerals concen tra ted  

by d e p o sitio n a l p ro cesses .

Eyanite mas reported  as th e  dominant heavy m ineral in  most o f 

th e  san d s. S ta u ro l i te  nas commonly found but nowhere in  la rg e  amounts. 

Z ircon was norm ally abundant. Tourmaline was p re sen t in  most sands, 

but in  vary ing  amounts. R u ti le ,  ilm en ite  and s i l l im a n ite  were g e n e ra lly  

p re sen t in  sm all q u a n t i t ie s .  Leucoxene was found as an  a l t e r a t io n  

p roduct o f ilm en ite . Shapes o f  th e  grains Included both an g u la r and 

w ell-rounded types f o r  most o f the m in e ra ls ,

Todd and Folk (1957) described  th e  p e tro lo g y  of the  O arrizo sand 

in  Texas. They considered i t  t o  have been formed from reworked Wilcox 

sedim ents and to  be e a r l i e s t  Claiborne in  age . Many o th ers  a s s ig n  the  

Ckrrizo to  the  Wilcox groiq>. Todd and Fold found th e  dominant m inera l 

in  the  Carrizo sand to  be q u a rtz . Potash fe ld sp a r  g rains c o n s ti tu te d  

from f iv e  to  te n  percen t o f the  t o t a l  volume by w eigh t. Heavy m inera ls 

p re s e n t in  the  Oarrizo included k y an ite , s t a u r o l i t e ,  z ircon  and
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to u z n a lin a , w ith  sm all amounts of garne t and r u t i l e .

The dominant m ineral o f the  sands from the  Wiloox gro iç  in  

Arkansas is  a lso  q u a rtz . Chert is  ra re  and fe ld sp a r  is  e s s e n t ia l ly  

a b sen t. Musoov ite  is  oommon in  th e  co a rse r  f a c t io n s .

The percen tage  o f the  t o t a l  volume of Wilcox sands made up of 

heavy m inerals ranges from a tra c e  to  as much as 4 .5  (Jo n es. 1959). 

That from the  S a lin e  form ation is  w e ll w ith in  th e se  l im i t s .

Heavy m inerals p re se n t in  th e se  sands include z irco n  and 

tourm aline as the more abundant c o n s ti tu e n ts . K yanite. r u t i l e ,  

ilm enite  and m agnetite  a re  a lso  common, firam lette (1938) repo rted  

f in d in g  garn e t as w e ll .  Zircon is  p re se n t as an g u lar g ra in s , rounded 

grains and a lso  as eu h ed ra l. doubly term inated  p rism s. Tourm aline, 

both brown and blue v a r i e t i e s ,  is  p re se n t as both rounded and an gu lar 

g ra in s . Kyanite and r u t i l e  g rains a re  an g u lar w hile the  opaque 

m inerals a re  w e ll rounded.

Source Area f o r  Sediments

Grim (1936) in te rp re te d  the  lack  o f v a r ia t io n , e i th e r  v e irtio a l 

o r  l a t e r a l ,  in  the heavy m inerals o f the  Wilcox sands of M iss is s ip p i 

to  be in d ic a tiv e  o f a s in g le  source a rea  f o r  th ese  sedim ents. He 

suggested th a t  the  most probable source a rea  was a combination o f 

the sou thern  Appalachians and th e  o ld e r  rooks of the C oastal P la in .

Todd and Folk (1957, p . 2564) a lso  considered the sou thern  

Appalachians to  be the  u ltim a te  source a rea  f o r  th e  sedim ents forming 

the  Oarrizo sand . They suggested th a t  the  T e r t ia ry  sedim ents o f the 

C oastal P la in  r e f l e c t  tectonism  vhioh began in  th e  sou thern  Appalachians 

in  'the Midway o r Sabine s ta g e .



21

I f  th ese  p o s tu la tio n s  as to  the souroe a rea  f o r  Booene sediments 

in  Texas and M iss is s ip p i a re  ao o ep tab le , i t  oan be assumed th a t  the 

same a re a  sup p lied  a t  l e a s t  a  p a r t  o f the  sedim ents o f  tiie ITilooz 

g ro ïç  in  A rkansas. The s tro n g  degree o f s im i la r i ty  o f  the  heavy 

m inera l s u ite s  of the  th re e  a re a s  s tç p o r ts  suoh an  in ference  as to  a 

g en e tic  re la tio n s h ip .

The Paleozoic sedim entary rooks of the  Ouachita and Ozark i ^ l i f t s  

could a lso  have sup p lied  sedim ents to  the c e n tra l  Arkansas a rea  during  

ITilooz tim e . Local sources o f sedim ents a lso  included the sy en ite  

outcroppings near Benton in  S a lin e  County and near L i t t l e  Rook in  

P u la sk i County. The ex ten siv e  baux ite  d eposits  in  the  a r e a ,  derived  

from meatdie r in g  o f the  s y e n i te s ,  in d ica tes  th e y  ire re  a souroe of sedim ents.

C yclica l D eposition

I t  has been noted by a  number o f in v e s tig a to rs  o f % p er Cretaceous 

and T e r t ia ry  sedim ents o f th e  C oastal P la in  th a t  th ey  appear to  be 

c y c lic a l  in  t h e i r  nainire.

Borchauser (1947, p . 621) recognized fo u r  and p o ss ib ly  f iv e  m ajor 

cycles o f marine d ep o sitio n  in  T e r t ia ry  sedimentm o f the Coastal P la in .

Bach cycle co n sis ts  of a  tra n sg re ss iv e  phase , an  inundative phase and 

c lo ses w ith  a reg ress iv e  phase . The cycles a re  ch a rac te riz ed  by the 

r e la t iv e ly  poor development o f th e  tra n sg re ss  ive p hase , i l l u s t r a t e d  by 

th e  Clayton fo«nation  o f  th e  Midway g ro tç , by the  ing ress  ive na tu re  o f 

the re g re ss iv e  phase , shown by th e  e n t i r e  Wiloox group, and by the con­

s id e ra b le  l i th o lo g ie  v a r ia t io n  in  th e  types o f sed im ents. He considered 

these  cycles to  be in i t i a t e d  by epeirogen ic  movements. A tab le  showing 

the  cycles is  given in  f ig u re  13.
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Only cycle I  o f the  cycles described  by Boxnhauser cam be 

recognized w ith  c e r ta in ty . Claiborne sedim ents in Arkansas a re  

u n d if fe re n tia te d . This p rec ludes the  p o s s ib i l i ty  o f the  reco g n itio n  

o f cycles I I  and I I I ,  W ilbert (1953) described  th re e  d i s t in c t  marine 

fa c ie s  in  the Jackson o f A rkansas. He in te z p re ted  them as rep resen tin g  

a tra n sg re ss  ive and Inundative phase o f a cycle o f d ep o sitio n . This 

a p p a ren tly  c o rre la te s  w ith  cycle IT o f  Bomhauser. Oligocene sedim ents 

have n o t been id e n tif ie d  in  A rkansas.

A d if f e r e n t  type o f c y c lic a l  d ep o sitio n  was described  by Murray 

and Thomas (1945. p . 54 ). They described  cycles in  T e r t ia ry  sedim ents 

idiieh co n s is ts  o f ( l )  a b asa l u n it  which is  a  massive to  broken sand; 

o v erly in g  th is  is  (2) a oarbonaceous sh ale  w ith  l ig n i t e  zones. T h is , 

in  tu rn ,  is  o v e rla in  by (3 ) a  calcareous s i l t  and sh a le  u n i t  th a t  may 

a lso  have l i g n i t e s .  The cycle  is  ooo^leted by (4) an o th er "massive to  

broken" sand member. Cycles a re  o f te n  inoonp le te , and , where p o s s ib le , 

each member is  considered as a sep a ra te  form ation.

They p o s tu la te d  th a t  each cycle was in i t i a te d  by a sharp increase  

in  the g rad ien t o f the  stream s th a t  were d ep o sitin g  th e i r  loads on a 

b road , low, co as ta l p la in .  This change in  g rad ien t caused the stream s 

to  tra n s p o r t  the  f in e  conponents o f t h e i r  loads f a r  o u t in to  the 

d e p o s itio n a l a rea  and p erm itted  the  d ep o sitio n  o f c o a rse r  m a te ria ls  

on the c o a s ta l p la in  i t s e l f .  This s i tu a t io n  is  re f le c te d  by the 

tpward change in  the se c tio n  from f in e  to  ooarse c la s t i c  sedim ents. As 

equ ilib riu m  was e s ta b lish e d  in  the  g rad ien t o f the  s tream s, th e i r  

competence decreased , and the  n ex t u n i t ,  the  carbonaceous shale  and 

l i g n i t e ,  was dep o sited . S t i l l  f u r th e r  decreases in  the  competence o f
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the stream s led  to  th e  d ep o sitio n  o f the  caloareous u n i t ,  A 

re ju v en atio n  of the stream s brought about the  renemed d ep o sitio n  

o f  ooarse sedim ents, a "massive to  broken" sand member, thus oonpleting  

th e  oyole.

The fonsa tions o f the  Wilcox grovç as defined  by Gordon, Tracey 

and E l l i s  (1958) i l l u s t r a t e d  th e  oyole in  an ino< »çle teâ  form. The 

Berger form ation p o ss ib ly  rep resen ts  the f i r s t  member o f the  oyole.

The S a lin e  form ation , srith  i t s  l ig n i t i o  o lay s , could be eq u iv a len t to  

th e  second u n i t ,  the  carbonaceous sh a le . The calcareous u n i t  is  n o t 

p re se n t in  the Saline fo rm ation . The Dentoni sand p o s s ib ly  c o rre la te s  

w ith  the  f i n a l ,  massive sand member o f the  cy c le .

S team s (1957) considered T e r t ia ry  and % p er Cretaceous rooks o f 

ih e  upper p a r t  o f the  M is s ia s ^ p l  finbayment to  have been deposited  in  

a  s in g le  d ep o sitio n a l oyole mhioh had f iv e  advanoes and reg ressions o f  

the  s e a . This in te rp re ta t io n  o f d ep o sitio n a l cond itions is  ap p aren tly  

l ik e  th a t  described  by Bem hauser,

Seasonal Lamination 

The a lte rn a t io n  of e h i t e ,  micaceous sand laminae w ith  those o f 

d a rk , l ig n i t i o  c lay  prcmçtod an  in v e s tig a tio n  as  to  th i s  being  evidence 

o f seasonal lam ination . The common occurrence o f  lam inated  deposi-bs in  

th e  d e l ta ic  environment in d ic a te s  th a t  the p o s s ib i l i ty  o f the  lam inated 

sedim ents o f ihe  S aline  form ation being seasonal in  n a tu re  is  u n lik e ly .

Trowbridge (1923) suggested th a t  lam inated sedim ents o f  the 

M iss is s ip p i d e lta  a re  not o f seasonal o r ig in . Wood (1947) gave 

a d d ttib n a l exançles o f non-aeasonally  lam inated sedim ents. He c ite d  

an  example o f th ree  p a irs  o f laminae being formed during  a  two weeks
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p e rio d  in  which a t  reams flow ing in to  a  r e a e r r o ir  were sw ollen by 

heavy ra in s .

An ex p lan a tio n  suoh as t h i s  seems p la u s ib le  in  th e  case of the 

lam inated tones o f  the  S a lin e  fo rm ation . The co a^ ten o e  o f streeuns 

flow ing in to  th e  d ep o sitio n a l a rea  eas p e r io d ic a l ly  increased  by heavy 

r a in s .  During th e se  periods th e  sand laminae were d ep o sited . During 

the intei"vening p erio d  «dien the competence of the stream s was decreased , 

th e  th ic k e r ,  f in e r-g ra in e d  laminae of c lay  were deposited . The l a t e r a l  

and v e r t ic a l  v a ria tio n s  in  in d iv id u a l laminae s tp p o r t th is  ex p lan a tio n . 

The p o s s ib i l i ty  th a t  th e  winnowing a c tio n  o f waves and c u rre n ts , l im ited  

to  shallow  w a te r , produces the  lam ina tion  of th e  sediments must a lso  be 

considered .

In d ica tio n  o f Lower Booene Climate

The p a u c ity  o f fe ld sp a r  in  th e  Booene sediments o f M iss is s ip p i 

was p o in ted  out by Grim (1936, p .  ISO) as " .. .p e rh a p s  th e  most 

conspicuous fe a tu re  of the m ineralogy". His ex p lan a tio n  of th e  low 

fe ld s p a r  co n ten t included a com bination o f a  souroe a re a  w ith  rocks 

having a com position poor in  fe ld s p a r  and a warm, m oist clim ate vdiich 

would e lim in a te  grains of fe ld s p a r  through chemical w eathering .

P e tt i jo h n  (1949. p . 124) a lso  p o in ted  out th a t  a h i ^  q uartz  to  

fe ld s p a r  r a t io  can be explained in  terms o f d ep o sitio n  of sedim ents 

in  a  warm, humid clim ate in  an a re a  of low r e l i e f .

The low fe ld s p a r  content o f th e  S a lin e  form ation  sands is  a 

conspicuous fe a tu re  of t h e i r  m ineralogy. In th i s  a re a  i t  cannot be 

s a t i s f a c to r i l y  explained  by the  absence of fe ld sp a r  in  the  source 

rooks. Exposures o f nepheline sy en ite  n ear L i t t l e  Rock in  P u lask i
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County and n e a r Benton in  S a lin e  County were exposed to  e ro s io n  a t  

th e  beginning o f th e  Booene* These sy e n ite  ontoroppings a re  accep ted  

as sources from idiidh the baux ite  d ep o sits  o f  Üiese a reas  mere 

d e riv ed , Breualette (1938)

The c lim a tic  conditions under id iid i bauxite  forms a re  g en era lly  

accep ted  to  include both high temqcera tu re s  and considerab le  m o is tu re . 

Gordon, Tracy and E l l i s  (1958, p . 145) have suggested th a t  tenqpera tu re s  

exceeding 77 degrees P. fo r  much o f th e  tim e a re  e s s e n t ia l  to  the  

form ation  o f b a u x ite .

I f  th e  c lim a tic  conditions under uhich  the bauxite  dep o sits  uere  

formed p e r s is te d  throughout th e  Booene, i t  exp lains t i e  d e s tru c tio n  o f 

fe ld s p a r  d erived  from th e  sy en ite  outcroppings t i r o u ^  chemical 

uea the  r in g  and , th u s , the  sm all amount o f th a t  m ineral in  Wiloox 

sedim ents o f o a n tra l A rkansas.



PALEONTOLOGY 

Prevloua Work

Because o f the abundance o f w ell p reserved  p la n t  remains in  the 

Ifilcox sedim ents, th e  f lo r a  has been the  o b jec t of considerab le  s tudy .

Cue o f the  f i r s t  to  examine the Wilcox f o s s i l  f lo r a  was Leo Lesquereux 

vAo oame to  Arkansas a t  th e  in v i ta t io n  of David Dale Owen, S ta te  G eolog ist, 

to  s tudy  the  Arkansas p la n t  f o s s i l s .  Three genera. M agnolia, Rhnmnus 

and Que re u s , were id e n tif ie d  from le a f  isç ress io n s  in  Booene sediments 

and rep o rted  by him in  Owen ( i9 6 0 ) . Call (1891, p , 97) mentioned the 

presence of Magnolia in  th e  T e r t ia ry  rocks of Crowley's Ridge,

The most ex tensive in v e s t ig a tio n  of the Eocene f lo r a  o f the Gulf 

C oastal P la in  was conducted by E, W, Berry (1916, 1917, 1930), Berry 

id e n t i f ie d  543 species o f f o s s i l  p lan ts rep resen tin g  180 genera and 82 

fa m ilie s  from Wilcox sedim ents o f the Coastal P la in  s t a t e s ,  inc lud ing  

Arkansas# Id e n tif ic a tio n s  were made p rim arily  from remains preserved  

as le a f  im pressions,

E« W« Brown (1940, 1944, 1946) rev ised  and co rrec ted  some of the 

id e n t i f ic a t io n s  made by Berry and o th e rs . He a lso  id e n t i f ie d  a d d itio n a l 

m a te r ia l from S a line  County, A rkansas, f o r  Gordon, Traoey and E llis  

(1958).

B all (1931) published  th e  re s u lts  o f h is  study  of p la n t  f o s s i l s  

from th e  Wiloox se c tio n  in  Texas. His work, l ik e  th a t  of Berry, was

27
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Spore and P o llen  S tud ies 

3x1 o o n tra s t to  the considerab le  irork done on iiie Wiloox le a f  

f l o r a ,  th e re  have been no p ub lished  re p o rts  on p a ly n o lo g ica l s tu d ie s  

o f th is  s e c t io n . There a r e ,  however, a  number o f pub lished  re p o rts  

o f  in v e s tig a tio n s  o f  o th e r T e r tia ry  spore and p o lle n  f lo r a s .  Wodehouse 

(1983) d escribed  the  p o lle n  f lo r a  o f th e  Green H iver fo rm ation  o f 

Colorado. Wilson and W ebster (1946) d esc rib ed  f o s s i l  p o lle n  and spores 

from the P o rt Ih io n  form ation  in  Montana. Traverse (1955) p ub lished  

the r e s u l ts  o f a  study  of spores and p o lle n  from th e  Brandon L ig n ite  

o f Venoont.

S rten s iv e  in v e s tig a tio n s  o f T e r t ia ry  spore and p o lle n  f lo ra s  

have been c a r r ie d  on in  o th e r c o u n tr ie s . Potonie (1934) and Thompson 

and P flug  (1965) a re  among those vho have in v e s tig a te d  the Eocene o f 

Genoany. Simpson (1936) described  p la n t  m ic ro fo ss ils  from T e r t ia ry  

coals in  S co tlan d . O ther coun tries  vdiere T e r t ia ry  spore and p o lle n  

f lo ra s  have been in v e s t ig i te d  include R u ss ia , Japan, A u s tra l ia ,  New 

Zealand, In d ia , Canada and Venezuela.

Taxonomy

A m ajor problem in  the use o f f o s s i l  spores and p o lle n  as a 

s t r a t ig r a p h ie  o r  p a leo eco lo g ica l to o l  is  idie lack  of a uniform , 

u n iv e rs a lly  aooepted system  o f c la ss  i f  io a t  io n . C la s s if ic a tio n  schemes 

used by zmny in v e s tig a to rs  a re  com pletely a r t i f i c i a l ,  ig io r in g  the  

b io lo g ic a l a sp ec ts  o f spore and p o lle n  a f f i n i t i e s ,  and a re  based on 

such p h y s ica l fe a tu re s  as germinal ap p a ra tu s , ornam entation, o r  shape 

w ithout regard  to  th e  phylogenetic  s ig n if ic a n c e  o f th ese  s t ru c tu re s .
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O ther systems a re  n a tu r a l ,  a ttem p ting  to  r e la te  the  spores and p o lle n  

g ra ins to  t h e i r  modem a f f i n i t i e s .

Wodehouse (1956), in  d iscu ss in g  the  h is to ry  of p o lle n  s tu d ie s ,  

no ted  th a t  in v e s t ig a to rs  in  the 19th century  such as F r its so h e , Ton 

Mohl and F isc h e r evolved c la s s i f ic a t io n  o f p o lle n  gra ins hased on 

fe a tu re s  suoh as  nimber o f  lay ers  in  c e l l  m a il, type o f germinal apparatus 

and surAioe ornam entation.

Most in v e s tig a to rs  agree th a t  the  most im portant p o in t in  the  

development o f  a method o f c la ss  i f  ic a tio i. is  the  adherence to  the 

system atic  p r in c ip le s  o f the ù ite m a tio n a l Suies o f B otanical Komenclatnire. 

Many v io la tio n s  o f th ese  ru le s  can be c ite d  in  p a ly n o lo g ica l l i t e r a t u r e ,  

Schopf, Wilson and B en tall (1944) po in ted  out th a t  th e  purpose o f g iv ing  

a  name to  a taxonomic group is  s is p ly  a m a tte r  o f convenience fo r  

fu r th e r  in fe re n c e . They noted -that names th a t  a re  taxonom lcally  v a lid  

and p e r t in e n t  to  recognized groups should be continued even th o u ^  

th ey  a re  in  poor form o r  la ck  eiçhony. F aeg ri (1956, p . 650) s ta te s  

th a t  " . . . i f  a p o lle n  g ra in  can be id e n tif ie d  as belonging to  a knoen 

tax o n , l iv in g  o r  f o s s i l ,  no s p e c ia l name need be o r  can be a ttach ed  

to  i t " .

C la s s if ic a t io n  schemes th a t  a re  being  used o r  have been used in  

the  p a s t a re  i l l u s t r a t e d  by the fo llow ing  examples, Ibrahim (1933) 

evolved a binom ial system in  which the  s u f f ix  " s p o r i te s ” was a tta ch ed  

to  the name o f the  form genus to  in d ic a te  th a t  the  taxon was a sp o re .

This system was p a tte rn e d  a f t e r  th a t  used fo r  f o s s i l  wood o r f o s s i l  

leaves in  which a  s u f f ix  denotes the n a tu re  of the  taxon . G a is tr ic k  

(1934) used a  system based on l e t t e r s  and numbers r a th e r  th an  names.
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Thomson and P flu g  (1953) s e t  up a system using  m orphologioally  d e sc rip tiv e  

ro o t names combined w ith  a s u f f ix  o f  " sp o r ite s "  o r  " p o lle n ite s "  to  

designa te  th e  Id e n ti ty  o f tiie taxon as a spore o r  p o lle n  g ra in . Rouse 

(1957) proposed a o la s s if io a t io n  system in  which spores and p o lle n  

g ra ins known to  belong to  modem genera a re  assigned  the generic  name 

o f  the  modem taxon and a s p e c i f ic  name conçosed of a m otpholog ically  

d e sc r ip tiv e  ro o t p lus a s u f f ix  o f " -s p o r ite s "  o r  " -p o l le n i te s " .  He 

proposed th a t  a p o llen  g ra in  o r spore th a t  shows fam ily  c h a ra c te r is t ic s  

should be given th e  name o f th e  genus o f th a t  fam ily  to  vdiioh the  p o llen  

appears to  be most c lo se ly  r e la te d ,  p lus a s u f f ix  o f " - s p o r i te s "  o r 

" -p o l le n i te s " .  I f  no fam ily  re la tio n s h ip  can be e s ta b lis h e d , the  spore 

o r p o lle n  g ra in  is  given a m orpholog ically  d e sc r ip tiv e  ro o t name p lus 

a s u f f ix  o f  " -s p o r ite s "  c r  " -p o l le n i te s " .  This is  e s s e n t ia l ly  the 

system proposed e a r l i e r  by Wodehouse (1933).

I s  m fe ren ce  to  c la s s if ic a t io n s  such as th a t  o f Wodehouse, R.

Potonie (1959) suggested th a t  the  p la c in g  of a spore (o r  p o lle n  g ra in ) 

in  a re c en t genus using  as a b a s is  only  a  few id e n tif ia b le  c h a ra c te r is t ic s  

oan on ly  cause confusion in  s tra t ig ra p h y  and taxonomy. Erdtman (1952) 

noted th a t  a  s in g le  a n th e r has y ie ld ed  as many as e ig h t  d i s t in o t ly  

d i f f e m n t  p o lle n  fo m s  in  terms of shape, symmetry and aperataire 

types o f  the  g ra in s . Such a co n d itio n  f u r th e r  com plicates the 

placem ent o f a  f o s s i l  spore o r p o lle n  g ra in  in to  a recen t genus.

D espite the  problems in  th e  employment o f a n a tu ra l  system  o f 

spore and p o lle n  c la s s i f ic a t io n ,  such a system has been used in  th is  

in v e s t ig a tio n  because i t  b ests  serves the  o b jec tiv es  o f the s tu d y .

Spore and p o lle n  genera found in  the  Wilcox sedim ents w ere, where p o s s ib le .
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a s s lp ie d  to  the  modem gene re to  'ohioh th ey  appear to  belong. Ho 

sp e o if io  names o f e x tan t p la n ts  have been used . Those th a t  oould n o t 

be assigned  to  modem genera mere assigned  to  e x is t in g  fona genera 

suoh as those  o f  Thomson and P flug  (1955). The use o f modem genera 

in  d e sc rib in g  the  f o s s i l  f lo ra  f a c i l i t a t e s  the  comparison of the  m icro­

f lo r a  m lth the  m eg iflo ra . I t  a ls o  s im p lif ie s  the in te rp re ta t io n  o f 

environmenta 1 conditions o f lomer Eocene time in  so u th -c e n tra l A rkansas. 

A m ajor disadvantage of th is  system o f  nomenclature is  th a t  a oosparisen  

o f  th e  Wilcox spore and p o lle n  f lo r a  vrith  t h a t  o f seme o th e r a reas  

is  d i f f i c u l t  because a lack  o f conform ity in  taxonomy.

I t  is  the  p o lic y  o f the Ih iv e r s i ty  o f Oklahoma's School o f 

Geology n o t to  e r e c t  new generic  o r s p e c if ic  names in  th eses  o r 

d is s e r ta t io n s .  These a re  to  be e re c te d  a t  tim e o f v a lid  p u b lic a tio n .

The Wiloox p la n t  m io ro fo ss il spec ies  a re  re fe rre d  to  by number.

Wilcox Spore and P o llen  F lora

During th e  in v e s tig a tio n  o f th e  spore and p o lle n  f lo r a  p re se n t 

in  the lam inated sedim ents o f th e  Wiloox g ro tp , 40 genera from 27 

fa m ilie s  were id e n t i f ie d .  In a d d it io n , 22 o th e r  spore and p o lle n  

types were found which could n o t be a s so c ia te d  w ith  modem p la n t  

genera and were a ss iç ae d  to  form genera. A ssociated  w ith  the f lo r a  

a re  sp ec ies  o f the H ystrichosphaeridae and th e  D in o fla g e lla ta .

F if te e n  o f th e  p la n t  m io ro fo ss il genera a re  spores of cryptogams, 

but th ese  do n o t exceed 10 p e rcen t o f the  t o t a l  assemblage in  any 

sample.

Five gymnospem genera a re  p re se n t in  th e  f lo r a .  P o llen  o f the  

genus Pinus was found a t  most le v e ls  and in  amounts up to  10 p e rcen t
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of th e  t o t a l .  Taxodium, Podooarpu», ^ h e d ra  and Cryptomerla were a lso  

id e n t i f ie d .  These fo u r genera a re  not common in  th e  m io ro flo ra , 

A ngiospem  p o lle n  mas found to  be the dominant elem ent o f th e  

spore and p o lle n  f lo r a  both in  number of genera and number o f 

in d iv id u a l g ra in s . Only th re e  of th e  angiosperm genera a re  monooots.

The diootyledons comprise th e  bulk of the  f lo r a .  They a re  rep resen ted  

by 39 genera, A s in g le  genus, Oastanea, is  more abundant in  terms of th e  

in d iv id u a l g ra ins p re se n t in  many le v e ls  than those  of a l l  o th e r p o lle n  

and spore genera combined.

D escrip tio n  o f Genera 

TmLLOPEYTA 

FDNGI 

Fungus spec ies  1 

P la te  9 F igure 121 

D escrip tion* E longated, m u lt io e llu la r  body; exine p s i l a t e ,  dark 

brown; prom inent oross w a l ls ,  ta p e r in g  body; c e l l  d iam eter 10-14 

microns «

D iscussion* Fungus spores a re  common in  Wiloox sed im ents, but no t 

in  la rg e  numbers.

S lid e  4 -1 -4 .

Fungus sp ec ies  2 

P la te  9 f ig u re  122 

D escrip tion* Dark brown, m u lt io e l lu la r  body; exine p s i l a t e ,  o u tlin e  

o v a te ; s iz e  14 Z 26 m icrons.

D iscussion* Fungus spores o f  th is  type a re  no t oommon in  th e  Wilcox
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spore and p o lle n  f lo r a .

S lid e  d—1—5«

Fungus species 5 

P la te  9 fig u re  123 

D esorip tion j E longate , m u lt io e l lu la r  bodies ; exine dark brown, 

p s i l a t e ;  prominent oross w a lls , d iam eter "varies 10 to  14 m icrons. 

Discuss ion I This is  a oommon, but n o t abundant, o o n s titu e n t o f  the 

Wilcox m ic ro flo ra .

S lid e  4-1-9

BRYDPHYTA 

Genus SPHAOnmPORITES R aatz, 1937 

Genotype * Sphagm m sporites s te reo  ides 

(Potonie and V enetiz , 1934) R aatz , 1937 

Sphagnumspori"tes spec ies  1 

P la te  1 fig u re  6

D escription* Spores r a d ia l ,  t r i l e t e ; tr i le " te  d i s t i n c t ,  rays extend to  

spore m argin; exine l e v ig i t e ,  1 ,5  microns th ic k ;  o u tlin e  del"boid to  

O'va'be, d iam eter 20-26 m icrons.

Discussion* Spores o f  th is  type a re  ra re  in  ihe Wilcox s e c tio n . They 

a re  probably  spores o f th e  genus Sphagium o f the  Bryophyta.

S lid e  4 -1 -6 ,

ÎMBRYOPHYPA 

Family LYCOPODIkCElE 

Genus LYCOPODIDIÎ Linne‘ ,1753
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Lyocpodlun speole» 1 

P la te  1 f ig u re  12 

D eso rip tio n t Spores t r i l e t e ,  r a d ia l  to  o 'vate; t r i l e t e  o f te n  in d is t in c t ,  

rays extend to  m argin; ex ine r e t i c u la te ,  d iam eter o f  g ra ins 35 to  46 

m lerons.

D iscussion t Spores o f th is  type appear to  be s im ila r  to  those described  

as  S p o rite s  vegetus by Potonie (1934), The ornam entation is  l ik e  th a t  

o f  the Lyoopodium complanaturn group. Spores o f Lyoopodium a re  ra re  in  

th e  Wiloox sed im ents.

S lid e  6 - 6 ^ - 1 .

Family 8ŒIZ&EA.CEAE 

Genus AKQili Smith 

Anemia spec ies  1 

P la te  1 f ig u res  1 , 2 

D esc rip tio n : Spores t r i l e t e ,  r a d ia l  to  cw ate; t r i l e t e  rays extend 

th re e - fo u r th s  d is tan ce  to  m argin; exine is  s tro n g ly  rib b ed , nonpara l­

le lism  of rib s  on proxim al and d i s t a l  su rface  c re a te s  c ro ss-h a tch ed  

patrbem ; s iz e  mnge 45 to  70 m icrons.

D iscussion : This is  S p o rite s  dorogens is  of Potonie (1934) and 

C ic a tr ic e s is p o r i te s  o f l a t e r  a u th o rs . Spores o f th is  type a re  common 

in  the Wilcox sedim ents.

S lid es  6-12-4Î-1 and 6-12-M-3

Genus LYGODIÜM Siïartz 

Lygodium spec ies  1 

P la te  1 f ig u re s  3 , 4
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D esorip tion i Spores t r i l e t e ,  d e l to id ;  rays prom inent, extend th re e -  

fo u rtii d lstanoe to  m argin; exine p s i l a t e ,  th in ;  s iz e  range 45 to  90 

m iorons,

D isoussioni This is  the  most oommon spore type in  the Wiloox sedim ents. 

Spores of th is  type a re  prodnoed by many p la n t  genera in  sev e ra l 

fam ilies*

S lid es  6“6^J“3 and 6“6*»M*5,

Genus SCEIZ&Ed Smith 

Sohizaea species 1 

P la te  2 f ig u re s  23, 24 

D escription» Spores m onolete, o v a te ; exine prom inently  rib b ed , le ss  

than  2 miorons th ic k ;  s iz e  range 75 to  90 m icrons.

Discussion» Spores o f th is  type a re  ra re  in  the  Wiloox sedim ents 

s tu d ie d . They a re  ap p a ren tly  the  same as those re fe rre d  to  by Potonie 

(1931) as S p o rite s  dorogens is  and as S ch izaeosporites  in  1933.

S lid es  6—6—M—1 and 4—1—9.

-  Family POLYP0D3ACE<LE

Genus ATHYRIUU Roth 

Athyrium (? )  species 1 

P la te  2 f ig u res  21, 22 

D escrip tion : Spores m onolete, ov a te ; exine p s i l a t e ,  miorons th ic k ;

s iz e  range 50 to  65 m icrons.

Discussion* Spores o f th is  type a re  found in  most of the  saagfles

analyzed bu t n o t in  la rg e  numbers. Spores o f many genera lo se  t h e i r

exosporium and have th e  same general appearance as  Athyrium.

S lid es  6—6-ÎI—3 and 4—1—4.
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Genus ŒQINOQÎAMIÛL Des Taux 

Gynnograamft speoies 1 

P la te  2 fiigure 8 

D escrip tion*  Spores t r i l e t e ,  d e l to id ,  c in g u la te ; t r i l e t e  d i s t in c t  

w ith  rays ex tending  to  margin o f  cingulum; exine m g u la te , w ith  

i r r e g u la r  ridges and knobs ; d iam eter 52 m iorons, w idth o f cingulum 

v a r ia b le ,  approxim ately  6 m iorons.

D iscussion* k  s in g le  speoiman o f t h i s  spore type was found during  

th e  in v e s t ig a tio n .

S lid e  2 -6 -T -l.

SFORE&.S DISPERSAS 

Genus DEET0ID08P0RA (M iner, 1935) P o to n ie , 1956 

Genotype* D eltoidospora h a l l i i  M iner, 1935 

D eltoidospora speoies 1 

P la te  1 f ig u re  5 

D escrip tion* Spores r a d ia l ,  t r i l e t e ;  t r i l e t e  d i s t in o t ,  rays extend 

to  m argin; exine le v ig a te ;  o u tlin e  d e l to id , d iam eter 20 m icrons. 

D iscussion* This spore type is  ra re  in  the  Wilcox m io ro flo ra .

S lid e  6-7-13-7 .

Genus COfiSUGAT BPORIPES (Thomson and P flu g , 1953, non Ibrahim) 

Weyland and G re ife ld , 1953 

Genotype* C o rru g a tisp o rite s  to ra tu s  Weyland and G re ife ld , 1953 

C o rru g a tisp o rite s  species 1 

P la te  1 f ig u re s  9 , 10 

D escription* Spores r a d ia l ,  t r i l e t e ;  rays extend o n e-h a lf to  tw o-th ird s 

d is tan ce  to  m argin; exine w ith low, i r r e g u la r ,  branching ridges ;
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m argin thioloonad and o ren u la ted ; s iz e  range 40 to  65 m iorons.

Dis ones io n : Spores o f th is  type a re  p re se n t in  most o f the  s angles

in v e s tig a te d  b u t n o t numerous.

S lid e s  4-1-5 and 3-5-8 .

Genus &ÏÏGÜIAT 3SP0RZTES Thomson and P flu g , 1953 

Genotj-pe : R u g u la tlsp o rita s  quiatos Thomson and P flu g , 1353

R u g u la tisp o rite s  spec ies  1 

P la te  1 f ig u re  7

D esc rip tio n : Spores r a d ia l ,  t r i l e t e ;  rays extend tw o -th ird s  disteuace

to  m argin; t r i l e t e  d i s t i n c t ,  l ip s  of comm iso  ra th ickened; exine 

rough, ru g u la te ; o u tlin e  c i r c u la r ,  d iam eter 30 to  35 m icrons.

D iscussion : This spore type is  ra re  in  sediments o f the  Wilcox

se c tio n  s tu d ie d . No a f f i n i t y  w ith  an ex tan t genus has been 

e s ta b lis h e d . The spores resemble S p o rite s  cae la tu s v ib r a l i l l s  o f 

Potonie (1934)

S lid e  2-8-13-7.

R u g u la tlsp o rite s  spec ies  2 

P la te  1 fig u re  8

D esc rip tio n : Spores r a d ia l ,  t r i l e t e ;  rays extend th re e -fo u r th s  d is tan ce

to  m argin; t r i l e t e  d i s t in o t ,  l ip s  of commisura s l ig h t ly  th ickened ; 

exine ru g u la te , approxim ately 2 microns th ic k ;  o u tlin e  d e lto id , 

d iam eter 40 to  50 m icrons.

D iscussion : Spores o f th is  type a re  common, but n o t abundant, in

th e  Wiloox sedim ents s tu d ie d .

S lid e  5—1—5.
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Genua LÏGODIOISPORITËS Potonie, 1951 

Genotypetly g o d lo isp o rite a  so lid a s  (P o ton ie , 193U)

PotcHiie, 1951 

la rgod io iaporites apeciea 1 

P la te  1 f ig u re  11 

D eacrip tion : Spores r a d ia l ,  t r i l e t e ;  raja extend to  spore m argin; 

l ip s  o f conoBisura th ickened; exine covered w ith coarse , c lo se ly  spaced 

bacculae; o u tlin e  d e lto id , d iam eter $0 m icrons.

D iscussion: A s in g le  specimen o f  th is  spore type was found in  the 

VQ.ICOX sediments studied.

S lid e  6-12-M-5.

Genus PÜNCTATISPORITES (Ibrahim , 1933) Schopf, W ilson, 

and B e n ta ll , 19Ü1;

Genotype: P u n c ta tisp o r ite s  punctatus Ibrahim , 1933 

Punet a t i s p o r i t e s  spec ies  1 

P la te  2 fig u re  13 

D escrip tio n : Spores r a d ia l ,  t r i l e t e ;  rays extend to  spore margin; 

exine co a rse ly  pun c ta te , v a r ia b le  in  th ick n ess; o u t l i e  d e lto id ;  

d iam eter 63 m icrons.

D iscussion : A s in g le  specimen o f  th i s  spore type was found in  the  

lA lcox sedim ents. Because o f the  poor s ta te  o f  p re se rv a tio n , i t  i s  

considered  to  be a  redeposited  Paleozoic spore .

S lid e  2-5-T -lO .
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Genus C1FGUIAT13P0RITES Thomson and P flu g , 1953 

Genotype I C lngulat Ispo r i t e s  lev lapeoloua P flu g , 1953 

C in g u la tisp o rite s  speo ies 1 

P la te  2 f ig u re  15 

D esorjp tion t Spores r a d ia l ,  t r i l e t e ,  o in g u la te ; t r i l e t e  d i s t in o t ,  

rays broad, open, extending to  spore m argin; o u tlin e  d e l to id , exine 

ooarsely  g ra n u la r; diam eter 46 m icrons, cingulum 5 miorons w ide. 

D isoussioni A s in g le  speoiman of th is  type mas found in  th e  Wiloox 

sedim ents. I t  is  p o ss ib ly  a reworked Paleozo ic  spore .

S lid e  4 -1-4 .

C in g u la tisp o rite s  speoies 2 

P la te  2 f ig u re  16 

D esorip tion i Spores r a d ia l ,  t r i l e t e ,  c in g u la te ; t r i l e t e  d i s t in o t ,  

rays extend to  margin o f c e n tra l body; exine o f c e n tra l  body f a in t l y  

g ran u la r, oingulum p s i l a t e ,  th ic k ;  g ra in  d iam eter 39 ,5 , w idth o f  

cingulum 7 m iorons,

D isoussioni Spores o f th is  type a re  ra re  in  th e  Wilcox sedim ents.

S lid e  3-5-6 .

C in g u la tisp o rite s  sp ec ies  3 

P la te  2 f ig u re  17 

D esorip tion i Spores r a d ia l ,  t r i l e t e ,  c in g u la te ; t r i l e t e  d i s t in c t ,  

rays extend to  margin o f c e n tra l body; exine p s i l a t e ;  o u tlin e  d e l to id , 

diam eter 35 to  45 m iorons, cingulum 5 miorons in  w idth .

D isoussioni Spores of th is  type a re  n o t abundant in  the  samples s tu d ie d . 

S lid e  2-4-4 .
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d a g u la t l s p o r l te s  speoies 4 

P la te  2 f ig u re  19 

D eso rip tion i Spores r a d ia l ,  t r i l e t e ,  o in g u la te ; rays o f  t r i l e t e  

extend to  m argin o f c e n tra l  body; l ip s  o f commis ura th ick en ed ; exine 

p s i l a t e ,  -üiiok; o u tlin e  d e lto id  to  ovate ; d iam eter 68 m iorons, w idth 

o f oingulum 12*6 miorons*

D isoussioni A s in g le  speoiman o f th is  speoies was found during  the

in v e s tig a tio n

S lid e  6-7-T-6.

C in g u la tisp o rite s  speoies 5 

P la te  2 f ig u re  14 

D eso rip tion i Spores r a d ia l ,  t r i l e t e ;  o in g u la te ; t r i l e t e  prom inent, 

rays extend to  margin of c e n tra l body; exine verruoate  w ith  prom inent, 

i r r e g u la r  r id g e s ; oingulum approxim ately  5 miorons w ide, appears to  

break away from c e n tra l  body; o u tlin e  d e l to id ,  diam eter 43,5 miorons* 

D isoussioni A s in g le  in d iv id u a l o f th i s  spore type was found during 

th e  s tu d y . I t  is  p o ss ib ly  a reworked P aleozoic spore .

S lid e  4 -1—9.

Genus VERBnCATOSPOEITBS Thomson and P flu g , 1953 

Genotype I Vearrucatosporites a lienua  (E, P o to n ie , 1931) 

Thomson and P f lu g , 1953 

V errucatospo rites  speoies 1 

P la te  2 f ig u re  22 

D eso rip tion i Spores m onolete, bean-shaped; exine rough, v e rru o a te ; 

s iz e  range 50 to  70 miorons*
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D iaousslom  Spores of th is  type a re  ra re  in  the sedim ents s tu d ied .

The genus probably  is  a member of the  Palypodiaoeae.

S lid e  6 -9-« -3 .

3PBHB4T0PHWA 

GTümCSPEBmE 

Family PIHACSIE 

Genus PIN US Linnaeus, 1735 

Pinus species 1 

P la te  4 f ig u re s  41, 42 

D eso rip tio n i P o llen  grains %ith two broadly  a tta c h e d , r e t i c u la t e ,

OTate b ladders approxim ately th e  same s iz e  as th e  c e n tra l  body; 

R e tic u la tio n  on bladders o ccas io n a lly  in d is t in c t ;  C entral body f a in t ly  

g ran u la r, o v a te , w ith  proxim al cap; s iz e  range from 90 to  110 m iorons. 

D isoussioni P o llen  of t h i s  type v a rie s  in  abundance in  th e  sec tio n  

s tu d ie d  from absen t to  as much as 10 percen t o f th e  t o t a l  m io ro flo ra .

I t  is  s im ila r  to  P o lle n ite s  labdacus of Potonie (1931) and P ity o sp o rite s  

labdacus o f  P flu g  emd Thomson (1953).

S lid es  6 -6’4i—1 and 6-10-B—1.

Genus CRYPT CMZRIA. Oodonaeus 

Cryptomeria spec ies  1 

P la te  4 f ig u re  43 

D esc rip tio n ; P o llen  grains monoporate (? )  w ith pore (? )  a t  hyaline  

t i p  of prom inent con ical p ro je c tio n ; round c e n tra l body; exlne smooth, 

le v ig a te ;  s iz e  range from 35 to  45 m iorons.

D iscussion ; P o llen  o f th is  type is  ra re  in  the  Wilcox m io ro flo ra .
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I t  l a  conaidared by many to  be in a p e ra tu ra te . Thomaon and Pflug (1953) 

deacribed  p o llen  a in d la r  to  Cryptomeria aa In ap era tu ro p o U en ltea  polyforaua, 

S lid e  lj-1-10

Family TÂXACEAE 

Genoa TAXODIUM Richard 

Taiodiom apeciea  1 

P la te  It f ig u re  ItO 

D eacrip tion : In a p e ra tu ra te  p o llen  g ra in a ; exine amooth, le v ig a te ;  

g ra lna  c h a r a c te r ia t ic a l ly  a p l i t ,  coU apaed, w rinkled; a ize  range 30 

to  Ü0 microna»

D iacuasiont Taxodium p o llen  l a  n o t abundant In  the VQ.lcox m ic ro flo ra , 

b u t I t  l a  p reaen t in  most aamples.

S lid e  lt-1-5

Family PODOCAEPACEAE 

Genua PODOCARFUS Per soon 

Podocarpus sp ec ie s  1 

P la te  It f ig u re  Wt

D escrip tio n : B lv ea lcu la te  p o llen ; b lad d ers  ovate, r e t i c u la t e ,  broadly  

a tta ch ed , 35 microns i n  d iam eter; c e n tr a l  body g ran u la r, ovate  in  

o u t l in e , 25 microns in  d iam eter.

D iscussion: A few Podocarpus p o llen  g ra ln a  were found in  one sample o f 

th e  Wilcox sedim ents s tu d ied .

S lid e  6-6-M -l
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Family EPHEDRA.CBIE 

Genua EPEEDR& (T oum efo rt) L innaeus , 1737 

S^hedra (7) speoles 1 

P la te  7 fig u re  91 

D eso rip tio n i Polycolpate p o lle n , 10 to  15 a l te r n a te  ridges and 

furrows ; ez in e  p s i l a t e ,  le s s  than  one mioron in  th io k n e ss ; o u tlin e  

p r o la te ,  g ra ins f la t te n e d , tw is te d ; g ra in  s iz e  24 Z 42 m iorons. 

D isoussion i P o llen  o f th is  type is  ra re  in  th e  Wlloox m io ro flo ra . 

S lid e  5 -1 -1 .

ANGE)3PE2mB 

MONOCCTYLEDONaLB 

Family RBSTIONACQLE 

Genus STABEBH04 Eunth 

Staberiioa (? ) species 1 

P la te  6 f ig u re  77 

D eso rip tio n i Monoporate p o lle n  w ith  pore surrounded by a  d i s t in c t  

ajxnulus; o u tlin e  c i r c u la r ,  exlne g ran u la r; s iz e  range 45 to  55 m iorons; 

d iam eter o f  pores from 5 to  8 m iorons.

D isoussion i P o llen  o f th is  type is  qu ite  ra re  in  the  Wilooz 

m io ro flo ra  of so u th -o en tra l A rkansas. I t  is  p re se n t in  on ly  a  few 

samples and as a few g ra in s .

S lid e  6-9-T-5.

Family LXLIiCEAE 

Genus LILIŒi Linnaeus, 1735 

L ilium  (? )  species 1



44

P la te  3 f ig u re  38 

D eso rip tio n i la rg e ,  o v a te , in a p e ra tu ra te  p o lle n  grains w ith  verruca te  

ornam entation; s iz e  range of grains in  lo n g es t d iam eter is  from 120 to  

165 m icrons.

D isoussioni P o llen  of t h i s  type is  only  p ro v is io n a lly  assigned  to  th e  

genus L ilium . Erdtman (1952) po in ted  out th a t  a number o f 

monoootyledonous fam ilie s  ino lud ing  Iridaoeae and Amaryllidaoeae have 

p o lle n  w ith  s im ila r  c l ia ra o te r is t io s .  This p o lle n  type is  not oommon 

in  th e  Wilooz m ioro flo ra  described  from the  lam inated sediments o f 

so u th -o e n tra l Arkansas.

S lid e  3—9—B—2.

Family PAI2IAE 

Genus MURITZA Linnaeus, 1735 

M auritia  (? ) spec ies  1 

P la te  5 f ig u re s  27, 28 

D eso rip tio n i Monooolpats p o lle n  w ith  an ech inate  e z in e ; sp inas broad 

a t  th e  base and ta p e r  sh arp ly  to  t ip s  ; s c a t te re d  s p a rse ly  over su rface  

of g ra in , average 2 miorons in  le n g th ; g rains round to  ovate in  

o u t l in e ,  s iz e  range 35 to  45 m icrona.

D iscussion : M auritia  p o lle n  is  found in  p r a c t ic a l ly  every  sample in

th e  se c tio n  s tu d ie d . I t  is  novhere abundant, however.

S lid es  3—9—3—9 and 2—8—B—6,
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DICOT ÏLEDONEIE 

Family SALIGACiAS 

Genus 3ÂLIZ Linnaeus, 1735 

S a ltx  species 1 

P la te  6 f ig u res  83, 84 

D escrip tion*  T rio o lp a te  g ra in s ; f in e ly  r e t ic u la te  su rfa c e , r e t ic u la t io n s  

sh a rp , d i s t in c t ;  p ro la te  in  shape, t r i lo b a te  in  p o la r  view; s iz e  range 

25 to  35 m icrons.

D iscussion* S a lix  p o lle n  is  a  common c o n s ti tu e n t o f the  Wilooz 

m io ro flo ra . I t  c lo se ly  resembles the  S a lix  p o lle n  described  by 

Erdtman (1954) and Wodehouse (1935).

S lid e s  6—6^1—10 and 3—9—B,

Family MYEIGAGEA.B 

Genus MYRIG& Linnaeus, 1735 

Myrica species 1 

P la te  4 fig u res  48, 50 

D escrip tion*  T rip o ra te  p o lle n  g ra in s , ro u n d ed -tr ian g u la r o u tl in e ;  

pores a t  ap ices o f t r i a n g le ,  s l i ^ t l y  p ro tru d in g ; ezine n o t th ickened  

around p o re s , f in e ly  g ran u la r to  le v ig a te ;  s iz e  range from 32 to  38 

m iorons.

D iscussion* P o llen  of th is  type  is- common in  th e  se c tio n  s tu d ie d . 

Id e n tif ic a t io n  is  d i f f i c u l t  because of s im ila r  p o lle n  in  o th e r 

f a m il ie s ,  such as th e  Corylaoeae.

S lid e s  6—12“M—2 and 6—S“i l—4 ,
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Family JU(aANDA.CEAB 

Genus PTEROG&EYl Kunth, 1824 

P tsrooarya spso ias 1 

P la te  6 f ig u re s  72, 73 

D eso rip tion i Polyporate g ra in s , pores in  e q u a to r ia l p o s i t io n , tend ing  

to  be in  one hem isphere; f iv e  pores norm ally p re s e n t;  grains rounded- 

p o ly h ed ra l, le v ig a te  e z in e ; s ic e  range 35 to  45 m icrons.

D isoussioni Pterooarya p o lle n  is  nowhere abundant but is  s c a tte re d  

th r o u ^ o u t  the se c tio n .

S lid es  4—1—10 and 2—8—B—2.

Genus G&EÏA Nut t a l l ,  1818 

Carya species 1 

P la te  5 f ig u res  64, 65 and 66 

D eso rip tio n i T r ip o ra te , ra re ly  t e t  rap o ra te  p o lle n  g ra in s ; pores a t  

e q u a to r, in  one hem isphere; grains c i r c u la r  in  o u t l in e ,  d i s t in c t ly  

th in  c e n tra l a rea  in  th e  ezine of th e  po re -b earin g  hem isphere; ezine 

le v ig a te  to  f a in t ly  g ran u la r, th e  s ice  range 35 to  45 microns-. 

D iscussion : Carya p o lle n  is  found th ro u ^ o u t the  sec tio n  but is  never

abundant.

S lid es  6—6^J—8, 6—6—M—4 and 3—2—2.

Genus EBGE5LHAJIDTI1 Leschen, 1825 

B ig e lh ard tia  species 1 

P la te  5 f ig u re s  62, 63 

D escrip t io n : T rip o ra te  p o lle n  g ra in s , pores e q u a to r ia l ;  ezine f a in t ly

g ran u la r to  le v ig a te , no t th ickened  around th e  pores ; ezine th in  in  

p o la r  a re a s , fo lded  in  many specimens; s iz e  range 35 to  40 m iorons; 

shape round to  roun d ed -trian g u la r.
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D iscussion : Grains o f  th is  type a re  common but no t abundant in  the 

Wilcox micro f lo r a  o f so u th -c e n tra l Arkansas. They appear srtmi l a r  to  

g ra in s  described  as P o lle n ite s  p l ic a tu s  by Potonie (1931). They a re  

much l ik e  Eucalyptus as d escribed  by Wodehouse (1932) and Homlpites 

o f  Wodehouse (1933) and Wilson and Webster (19Ub).

S lid es  Ô—12—M—1 and 6—6—M—1.

Family CORILACEAE 

Genus CORïLGS lin n aeu s, 1735 

G oiylus species 1 

P la te  h f ig u re s  k9, 51 

D esc rip tio n : T rip o ra te  p o lle n ; ex lne g ran u la r, no t th ickened a t  

po res; g ra in s  ro u n d ed -trian g u la r, pores a t  ap ices; s iz e  range from 

25 to  35 m icrons.

D iscussion: Gorylus p o llen  i s  a common c o n s ti tu e n t o f  the  Vfi.lcox 

m ic ro flo ra . I t  i s  p re sen t in  most samples bu t i s  nowhere more than 

two o r  th ree  p e rcen t o f  the  t o t a l  number o f g ra in s .

S lid e s  6—12—M—b and 6—S—M—I:.

Genus GARPINDS Linnaeus, 1735 

Carpinus spec ies  1 

P la te  6 f ig u re  68 

D esc rip tio n : Pollen g ra in s  w ith  fo u r , ra re ly  f iv e ,  pores surrounded 

by prominent rim s; exine f a in t ly  g ran u la r, th ickened  a t  pores; pores 

e q u a to r ia l ,  evenly spaced; o u tlin e  c ir c u la r ,  s iz e  range 35 to  iiO m icrons. 

D iscussion: Pollen  o f th i s  type i s  p re sen t in  sm all numbers and in  only  

a few o f the samples s tu d ie d .

S lid e  2—5”T—1,
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Genus BETULA. Linnaeus, 1735 

B etula species 1 

P la te  U fig u re  h7 

DescxrLptLont T rip o ra te  p o lle n  g ra in s , o u tlin e  ro u n d ed -tr i angular; 

ez ine  f a in t ly  g ran u la r, th ick en s a t  pores; s ize  range o f  g ra in s  

from 35 to  h5 m icrons.

D iscussion : Pollen  o f th i s  type i s  p re sen t in  p r a c t ic a l ly  a l l  o f  

the  sanqjles analyzed. I t  i s  no t an abundant c o n s ti tu e n t o f  the 

Va.lcox m ic ro flo ra . Although the  co n stru c tio n  o f the pores i s  

n o t id e n t ic a l  to  th a t  d escribed  fo r  Be tu la  p o llen  by Wodehouse (1933) 

and by Erdtman (195Ü), comparison w ith modem B etu la p o llen  

appears to  j u s t i f y  th e  assignm ent to  th a t  genus. I t  a lso  resem bles 

P b lle n ite s  g ra n ife r  b i tu i tu s  in  Potonie (1931).

S lid e  6-6-M-7

Family FAGAGEAE 

Genus CA3TANEA Linnaeus, 1735 

Gastanea sp ec ies  1 

P la te  7 f ig u re s  92, 93 

D esc rip tio n : T rico lp o ra te  p o lle n  g ra in s , co lp i extending to  p o les; 

pores d i s t i n c t ,  e q u a to r ia l , surrounded by th ickened ex ine; o u tlin e  

o f  g ra in s  p ro la te ,  o ften  b lu n t;  exine le v ig a te , s iz e  range from 

12 to  2U m icrons.

D iscussion: This i s  th e  dominant p o llen  type o f  the >0.1cox m icro- 

f lo r a ,  in  many samples more numerous than a l l  o th e r  types combined.



U9

I t  c lo se ly  resembles the  Gastanea p o llen  described  by Traverse (1955) 

frtHO the Brandon l i g n i t e .

S lid e s  6-9-T-3 and 6-6-M -l.

Genus QUERCU5 Linnaeus, 1753 

Quereus spec ies  1 

P la te  7 f ig u re s  89, 90 

D esc rip tio n : T rico lp a te  p o lle n  w ith co lp i ex tending to  p o les ; 

exlne medium to  co arse ly  g ra n u la r , does no t th ick en  around c o lp i; 

o u tlin e  p ro la te ;  s ize  range 30 to  hS m icrons.

D iscussion : Pollen  o f  th i s  type i s  found in  most samples b u t i s  

most abundant in  the sedim ents o f  sample in te r v a l  f iv e .

S lid e s  3—9”*D“5 ®nd 3”9”“B—6 .

Genus HOTHOFAGÜS Blume, 1825 

Nothofagus (? )  spec ies  1 

P la te  8 f ig u re s  112, 113 

D esc rip tio n : Polycolporate p o lle n  w ith  fou r o r  f iv e  co lp i and 

po res; po res e q u a to r ia l ,  c o lp i extend tw o -th ird s  the  d is tan ce  to  

p o les ; ex ine f a in t ly  g ra n u la r , le s s  than one micron in  th ick n ess; 

o u tlin e  o f  g ra in s  ovate to  c i r c u la r ,  s iz e  range from 35 to  U5 

m icrons.

D iscussion : Nothofagus p o lle n  i s  no t a common c o n s ti tu e n t o f the 

Wilcox m ic ro flo ra . I t  i s  rep resen ted  by a few g ra in s  p re sen t in  

a few o f the samples s tu d ie d .

S lid es  5”1“2 and 3—U“T—6.
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Family ÜUiàCEàE 

Genus DUOS Linnaeus, 1735 

ülaus species 1 

P la te  6 fig u re  69 

D esoription» l e t rapo ra te  p o lle n ; shape re c tan g u la r , pores a t  the 

oom ers o f th e  re c ta n g le ; exine is  m oderately rugose, not th ickened  

a t  th e  p o re s ; s iz e  range 35 to  45 microns «

D iscussion : P o llen  of th i s  type was found a t  few le v e ls  in  the

s e c tio n  s tu d ied  and eas not numerous in  th o se . I t  resembles 

P o lle n ite s  megadolium te traex ituum  of Potonie (1951).

S lid e  2 -4-4 .

Genus CELT IS Linnaeus, 1735 

C e ltis  (? ) species 1 

P la te  5 fig u re  59 

D esc rip tio n : T rip o ra te  g ra in s w ith th ic k ,  le v ig a te  ex in e ; exine not

th ick en ed  a t  p o re s , shape of grains ro u n d ed -trian g u la r, s iz e  range 

20 to  35 m icrons.

D iscussion : P o llen  o f th is  t j 'p e , te n a t iv e ly  id e n tif ie d  as C e ltis ,

is  p re sen t in  most le v e ls  of the  se c tio n  in  sm all numbers.

S lid e  6 -9 -3 .

Family CHENOPODIA.CEft.E 

Genus CHENCPODIDM Linnaeus, 1735 

Chenopodium species 1 

P la te  6 f ig u re  71 

D esc rip tio n : Polyporate p o lle n  g ra in s , pores d is tr ib u te d  over e n t i r e
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g ra in ; porea 1$ to  20 in  nxxmberj exine le v ig a te ;  o u tlin e  of  g ra in s  

c i r c u la r ,  s iz e  range 2h to  35 m icrons.

D iscussion : Chenopodium p o llen  i s  a minor c o n s ti tu e n t of  the m ic ro flo ra  

and i s  p re sen t in  only a  fe v  o f  the samples.

S lid e  6 -9 -T -l.

Family MAGNOLIACEAS 

Genus H^iOLIA Linnaeus, 1735 

Magnolia (? ) sp ec ies  1 

P la te  3 f ig u re  29 

D esc rip tio n : Monocolpate p o llen  g ra in s ; exine d i s t in c t ly  r e t ic u la te ;  

o u tl in e  o f  g ra in s  ovate to  round, s iz e  range 55 to  65 m icrons. 

D iscussion: Pollen  o f th is  type i s  no t abundant in  any o f th e  samples 

th a t  were s tu d ied , bu t i t  i s  p re se n t in  many o f them.

S lid e : 6-12-M -l.

Genus ILIICIUM LLnnaeus, 1735 

I l l l c i u a  (?) sp ec ies  1 

P la te  6 fig u re  82

D esc rip tio n : T rico lp a te  p o llen  g ra in s , v e rru ca te  ex in e ; co lp i prom inent, 

extending to  p o les; o u tlin e  o f  g ra in s  c i r c u la r ,  s iz e  range from 70 

to  80 m icrons.

D iscussion: P o llen  g ra in s  o f  t h i s  type are  p re se n t in  most o f the 

s a s^ le s  th a t  were s tu d ied . Although the s iz e  range i s  g re a te r  than 

th a t  given by Erdtman (1952) f o r  modem sp ec ies  o f in -ic ium . the 

general d e sc rip tio n  o f  th a t  genus f i t s  t h i s  p o llen  ty p e .

Slide 6-6-M-9
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Family SAXIFRAGÂ.CE1E 

Genus HSà L innaeus, 1735 

Ite a  (? ) spec ies  1 

.. P la te  6 f ig u re  76 

D eso rip tio n i P o llen  g ra in s o v a te , d ip o ra te ; pores o p p o site , e q u a to r ia l ,  

fo u r  miorons in  d iam eter; exine f in e -g ra n u la r , 1 .5  miorons th io k ; 

lo n g est d iam eter o f gxuin 35 m icrons.

D isoussioni P o llen  of t h i s  type  is  very  ra re  in  the Wilcox sedim ents. 

S lid e  3—9—B—6,

Family POLYQLIACEA.E 

Genus POLYG&L& Linnaeus, 1735 

Polygala spec ies  1 

P la te  8 fig u re  110 

D e sc rip tio n : P o lyco lporate  p o lle n , pores and c o lp i  numbering 12 to

16; c o lp i extend to  p o le s , pores in  e q u a to r ia l p o s i t io n ;  exine no t 

th ickened  around germinal ap p ara tu s , le v ig a te ;  g ra in s b lu n tly  p r o la te ,  

s iz e  range 30 to  40 m icrons.

D iscussion ; This d is t in c t iv e  p o lle n  type is  ra re  in  th e  Wilcox 

m io ro flo ra  from sotifch-central A rkansas.

S lid e  2-9-1 .

Family AMCARDIACE&E 

Genus BHDS Linnaeus, 1735 

Bhus species 1 

P la te  7 fig u res  94, 95 

D eso rip tio n i T rio o lp o ra te  p o lle n , c o lp i ex tend ing  to  p o le s ; pores
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«quato ri& lj surrounded by rdms; ezine  p u n c ta te ; g ra ins p ro la te ,  s iz e  

40 to  46 m iorons,

Disoussion* P o llen  o f t h i s  type is  a canaon c o n s ti tu e n t o f the  

m io ro flo ra . I t  is  p re sen t a t  most le v e ls  and in  amounts vç to  

5 p e rcen t o f the t o t a l .

S lid es  6-6*4£-3 cuid 6 - 6 ^ —6,

Fam ily AQUIF0L3ACEft.E 

Genus ILEI Linnaeus, 1735 

Ile x  species 1 

P la te  6 f ig u re  40 

D esc rip tio n : T rio o lp a te  p o lle n , ta p e r in g  c o lp i extend to  p o le s ;

exine c la vate w ith c lo se ly  spaced c lu b -lik e  p ro c e sse s : grains o v a te ,

s iz e  40 to  55 m icrons.

D iscussion : H ex p o lle n  is  a  common, but no t abundant, co n s titu en t

of the m io ro flo ra .

S lid e  6“6"Ji£—3,

Family BHA1QU.CEA.E 

Genus BHAMHTB Linnaeus, 1735 

Rhamnus (7) species 1 

P la te  7 f ig u re  98 

D esc rip tio n : T rio o lp o ra te  p o lle n , c o lp i extend th re e -fo u r th s  of

d is ta n ce  to  p o le s ;  grains b lu n t- t r ia n g u la r ,  pores a t  th e  b lun ted  

a p ic e s ;  exine smooth ; s iz e  range 35 to  40 m icrons.

D iscussion : Rhamnua p o lle n  is  ra re  in  th e  m io ro flo ra  and is  absen t

a t  many sample le v e ls .  T raverse (1955) described  s im ila r  p o lle n  from
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the  Brandon l i m i t e .

S lid e  2 -8 -B -l.

Family TlLlACEiB 

Genua TIL là  Linnaeus, 1735 

T i l l a  species 1 

P la te  6 fig u re  79 

D esc rip tio n : T rih re v ico lp a te  p o lla n , f in e ly  g ran u la r ex in e j grains 

t r i l o t a t e  in  o u tl in e , s iz e  range 40 to  50 m icrons.

D iscussion : T i l la  p o lle n  o f t h i s  type is  a  d is t in c t iv e  but minor 

c o n s ti tu e n t of the  m io ro flo ra .

S lid e  6-6-M-2,

T i l la  (? ) species 2 

P la te  6 f ig u re  78 

D esc rip tio n : P o llen  g ra ins t r ib re v io o lp a te ; o o lp i s h o r t ,  p o re - l ik e ;

exlne d i s t in c t ly  r e t i c u la t e ,  1 .6  microns th io k ;  o u tl in e  t r i l o b a t e ,  

d iam eter 30 m icrons.

D iscussion : A s in g le  p o lle n  g ra in  of th is  ty p e  eas  found in  the  

Wilcox sedim ents. P o llen  resem bling th i s  is  produced by o th er 

p la n ts  in c lu d in g  th e  Bombacaoeae.

S lid e  5 -1 -6 .

Family NTSSACBàE 

Genus ITSSSà Linnaeus, 1735 

Byssa species  1 

P la te  7 f ig u re  99 

D eso rip tio n : P o llen  t r io o lp o ra te ,  ta p e rin g  c o lp i extend to  po les  ;
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pores e q m to r la l ,  w ith tra n sv e rse  fu rrow s; exine p u n c ta te , g rains 

c ir c u la r  in  o u tl in e ;  s iz e  range 45 to  65 microns «

D isoussioni P o llen  of th i s  type is  p re sen t th ro u ^ o u t  the  s e c tio n  

in  amounts tç  to  5 pe rcen t of the  t o t a l .

S lid e  6 - 6 ^ - 4 .

Uyasa sp ec ies  2 

P la te  7 f ig u re  101 

D esc rip tio n : T rio o lp o ra te  p o lle n , o o lp i extend to  p o le s ;  pores a re  

e q u a to r ia l ;  exine th ic k ,  le v ig a te ;  grains c i r c u la r  in  o u tl in e , range 

in  s iz e  35 to  42 m icrons.

Discussion* P o llen  of t h i s  ty p e  is  a  common but no t a numerous 

c o n s titu e n t of th e  m io ro flo ra . I t  d if f e r s  from sp ec ies  1 in  th a t  

th e  exine is  not punctate  and th e  pores do not have tra n sv e rse  

furrow s,

S lid e  6 -12^ i-6 ,

Kyssa spec ies  3 

P la te  7 f ig u re  100 

D eso rip tion i T rio o lp o ra te  g ra in s , o o lp i extend tw o -th ird s  d is tan ce  

to  p o le s ;  g ra ins t r i a n g u la r ,  pores a t  ap ices  ; exine f a in t ly  g ra n u la r; 

pores prom inent, exine th ick en s s l i ^ t l y  around them; s iz e  range 

20 to  32 m icrons.

D iscussion* P o llen  o f t h i s  type  is  found a t  most le v e ls  in  th e  

se c tio n  but in  sm all numbers, & d if f e r s  from sp ec ie s  1 and 2 in  te rn s  

of s iz e  range, na tu re  of th e  p o re s , shape and e x in e .

S lid e  6-12-41-2,
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Family ERIG&CE&E 

Genus EEODODQIDROF Linnaeus, 1735 

Rhododendron speoles 1 

_  P la te  8 f ig u re  114

D eso rip tio n i T rio o lp o ra te  p o lle n  gralna in  te tra d s  ; exlne p s i l a t e ;  

g ra ins o v a te ; te t r a d s  range In s iz e  45 to  55 m iorons. In d iv id u a l 

g ralna 55 miorons*

D isoussioni Tetrads irere found a t  on ly  a few levels*  I t  Is 

p o ss ib le  th a t  many orushed, u n id e n tif ie d  in d iv id u a l grains p re sen t 

in  th e  m io ro flo ra  a re  Rhododendron pollM i.

S lid e  2-6JT-3.

Family SAPOTACBLE 

Genus IIANILEARA. Adanson, 1763 

M anllkara (? )  speo les 1 

P la te  8 f ig u re s  108, 109 

D eso rip tio n i Tet ra colpo ra te  p o lle n , o o lp i n o m a lly  I n d is t in c t ;  pores 

l a rg e ,  prom inent, e q u a to r ia l in  p o s i t io n ;  exine le v lg p te , thlolcened 

a t  th e  p o re s ; grains a re  p r o la te ,  range in  s iz e  45 to  55 m iorons; 

pores 5 to  8 miorons in  diam eter.

D iscussion : Man ilk a  ra p o lle n  is  found a t  many le v e ls  of th e  se c tio n

and xanges from a tra c e  to  one o r two percen t o f th e  to ta l*

S lid es  3-2-8 and 2-9-1 .

M anilkara sp ec ies  2 

P la te  8 f ig u re  107 

D eso rip tio n : P o llen  grains te tra o o lp o ra te ;  pores e q u a to r ia l ,  5 miorons
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in  d iam eter; o o lp i extend to  p o le s ;  ex ine p s i l a t e ,  one mioron in  

th iekness ; o u tlin e  rotmd to  o v a te , 20-30 miorons in  d iam eter.

Dis ones ion* This p o llen  is  oommon but not abundant in  th e  Wilcox 

sedim ents.

S lid e  6-6-M -l.

Family SmPLOGA.CEâ.E 

Genus SÎMPLGCOS Jaoquin , 1760 

Syag)lGCos sp ec ies  1 

P la te  8 f ig u re  102 

D esoription* T rioo lpo ra te  p o lle n , narrow co lp i extending tw o -th ird s  

d is tan ce  to  poles ; grains t r i a n g u la r ,  pores p resen t a t  th e  a p ic e s ; 

exine g ra n u la r; s iz e  rangs 45 to  50 m icrons.

D iscussion* i t l th o u ^  i t  is  d is t in c t iv e  in  appearance, p o lle n  o f 

th i s  type  is  ra re  in  th e  m io ro flo ra .

S lid e  6—12-i£—5.

Family OIAC&.CE&E 

Genus AN&.COL08Â Blume, 1825 

Anacolosa (? )  spec ies  1 

P la te  5 f ig u re  67 

D esc rip tio n : P o llen  grains ro u n d ed -tr ian g u la r; s ix  a rcu a te  p o re s ,

th re e  p rox im al, th re e  d i s t a l ,  approxim ately  th re e  miorons from margin 

of g ra in ; exine p s i l a t e ,  0 .5  miorons in  th ic k n e ss ; diam eter of grains 

18 to  25 m icrons.

D iscussion : P o llen  of t h i s  type is  ra re  in  th e  Wilcox m io ro flo ra .

S lid e  4 -1 -1 0 .
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POLLEK D23PEBSA.E 

Genus MOHOCOLPOPOLLEEflTES P flug  and Thomson, 1953 

M onooolpopollenltes speoles 1 

Genotype I M onooolpopollenltes tra n q u illu s  (K .Potonie) Thomson

and P flu g , 1953 

P la te  3 fig u re  26 

D eso rip tion i Monocolpate p o lle n , oolpus ex tending  acro ss  g ra in ; exine 

p s i l a t e ,  thickened around co lp o s; shape of grains p r o la te ,  s is e  

range 20 to  30 m icrons,

D isoussioni Grains o f th is  type a re  s c a tte re d  th r o u ^ o u t  the  s e c tio n  

b u t a re  nowhere abundant. They a re  p o ssib ly  o f cycadaoeous o r ig in . 

S lid e  2-18-1.

M onooolpopollenites sp ec ies  2 

P la te  3 fig u re  25 

D eso rip tio n i Monocolpate p o lle n , punctate  e x in e ; colpus prom inent, 

ex tend ing  across th e  g ra in ; exine s l i ^ t l y  th ickened  around i t ;  g ra ins 

p r o la te ,  s iz e  range 50 to  60 m icrons.

D iscussion : This p o lle n  type is  p re sen t a t  many le v e ls  as a  few, 

s c a t te re d  g ra in s . I t  d if f e r s  from species 1 in  th a t  i t  is  la rg e r  and 

has a punctate  ex ine .

S lid e  2-18-3.

Genus ZNAPSBTDHOPOLLEÜITES Thomson and P flu g , 1953 

lh a p e ra tu ro p o lle n ite s  sp ec ies  1 

Genotype: lh a p e ra tu ro p o llen ite s  dubius (fi. P o to n ie) Thonpson and

P flu g , 1953
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P la te  S f ig u re s  S3, 34 

D esorip tion* P o llen  g raina in a p e ra tu ra te  ( ? ) ,  ez ine  is  p u n o ta te , 

sp a rse ly  coTored w ith  coarse sp ines ; sp ines up to  16 miorons in  le n g th , 

in  some cases b ifu rc a te d ; g ra in s ova te , ran g e-in  s iz e  55 to  70 miorons# 

D iscussion* This type o f p o lle n  is  ra re  in  th e  m io ro flo ra  and is  

knoim from only a few lev e ls#  I t  p o ss ib ly  belongs to  ü ia  fam ily  

H ya^oeae.

S lid es  3—9—B—6 and 3—9 •B—6,

la a p e ra tu ro p o lle n ite s  sp ec ies  2 

P la te  S f ig u re  32 

D escrip tion*  In ap e ra tu ra te  p o lle n ; co arse , somewhat vague, re ticu lum ; 

g rains b lu n tly  p r o la te ,  f l a t ;  s iz e  range 65 to  75 miorons#

Discussion* P o llen  o f th is  type is  found a t  many le v e ls  in  the  

s e c tio n  burb is  n o t a n u m erica lly  in ç o rta n t c o n s ti tu e n t .  I ts  modem 

a f f i n i t y  is  n o t known#

S lid e  3 -9 -13 -4 .

lh a p e ra tu ro p o lle n ite s  sp ec ies  3 

P la te  3 f ig u re  30 

D esorip tion* In ap e ra tu ra te  p o lle n , v e rru ca te  exine; grains c ir c u la r  

in  o u t l in e ,  s iz e  range 50 to  60 miorons#

D iscussion* P o llen  o f t h i s  type  is  p re se n t in  most sample lev e ls  as 

a few g ra in s . I ts  modem a f f in i t é s  a re  no t known.

S lid e  6—6-M—7•
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lh a p e ra tu ro p o lle n ite s  specIsa 4 

P la te  5 f ig u re  39 

D eso rip tio n i P o llen  grains in a p e ra tu ra te ; exine p s i l a t e ,  0 .5  miorons 

th io k ;  g ra in s  oo llap sed , fo ld ed , o b la te ;  diam eter 40 to  60 m iorons. 

D isoussion i P o llen  o f t h i s  type is  oommon in  the TTilooz sedim ents but 

is  n o t nisaerous.

S lid e  4 —1—6»

lh a p era tu ro p o lle n ite s  speoies 5 

P la te  5 f ig u re  36 

D esc rip tio n ! P o llen  g rains in a p e ra tu ra te ;  ezine gemmate, gemmae

2.5 miorons in  d iam eter; g ra in  o u tlin e  c iro u la r ,  20.5 miorons in  

d iam eter.

D isoussion i A s in g le  speoiman o f th is  p o lle n  type eas found in  the 

Wilooz sed im ents.

S lid e  4 -1 -4 .

lh ap e rtu ro p o lle n ite s  spec ies  6 

P la te  3 f ig u re  35 

D eso rip tio n i P o llen  in a p e ra tu ra te ; ezine echinat e ;  sp ines 3 miorons 

in  le n g th , s l i ^ t l y  ta p e red ; o u tlin e  c i r c u la r ,  diam eter 35 to  40 

m iorons.

D isoussioni P o llen  o f th i s  type i s  p re sen t in  most o f th e  samples o f 

Wilooz sed im ents, but is  no t abundant.

S lid e  3 -9 -1 3 -2 ,



62

Im p e ra tu ro p o lle n ito s  speolaB 7 

P la te  3 f ig u re  31 

D eso rip tio n t P o llen  gxuins in a p e ra tu ra te ; ezine  v s iru o a te , verruoae 

in d i s t in c t  a t  g ra in  m argin; o u tlin e  c i r c u la r ,  d iam eter 50 m icrons. 

D isoussion i This p o lle n  type is  ra re  in  the  Wilooz m io ro flo ra .

S lid e  6-6^1-2.

In a p e ra tu ro p o lle n ite s  speo ies 8 

P la te  3 f ig u re  37 

D eso rip tio n i P o llen  grains in a p e ra tu ra te ;  ezine  e c h in a te , spines 

w ith  bulbous base , tap ered  sh arp ly  to  t i p ,  3 microns in  len g th ; 

o u tl in e  c i r c u la r ,  30 microns in  d iam eter.

D isoussion i A s in g le  g ra in  o f th is  p o lle n  type was found during 

the  in v e s t ig a tio n .

S lid e  3-9-B-9.

Genua PR0TEACIDITE3 (Cookaon, 1950) Couper 1953 

Genotype I P ro te a c id ite s  adenanthoides Cookson, 1950 

P ro te a o id ite s  spec ies  1 

P la te  5 f ig u re  56 

D eso rip tio n i P o llen  g rains t r i p o r a t e ;  o u tlin e  t r i a n g u la r - t r iq u e t te ,  

pores a t  ap ices  ; pores ragged, s ix  microns in  d iam eter; ezine v e rru ca te , 

one m icron th ic k ;  g ra in  s iz e  40 to  48 m icrons.

D iscussion! P o llen  of th is  type is  ra re  in  the  Wilcox m ic ro flo ra .

S lid e  5 -1 -3 .
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P ro te a e ld ite s  gpaeie» 2 

P la ta  5 f ig u ra  55 

D eso rip tio n i P o llan  grains t r i p o r a t e ,  25 miorons in  d iam eter; exine 

T srru o a te , le s s  than  one m icron th io k ; o u tlin e  ro u n d ed -tr ian g u la r, 

pores ragged, seven miorons in  d iam eter, a t  apioes of g ra in . 

D isoussion i This p o lle n  type is  n o t oommon in  the  sedim ents s tu d ie d . 

S lid e  6-6<4I-6.

Genus EXTRATRZPOROPOLLENITES P flu g , 1955 

Genotype I E r tra tr ip o ro p o lle n ite s  f ra c tu s  P flu g , 1953 

B x tra tr lp o ro p o llen ite s  speoies 1 

P la te  4 f ig u re s  45, 46 

D esc rip tio n : T rip o ra te  p o lle n , exine th ickened  a t  pores ; pores a t

apioes o f t r ia n g u la r  g ra in s , surrounded by prominent con ioal rims ; 

exlne is  f in e ly  g ranu lar to  smooth; s iz e  range 40 to  46 m iorons. 

D isoussioni Grains o f th is  type a re  known from alm ost every s a a ç le . 

They a re  no t num erioally  abundant. The unique gprminal apparatus 

has been d escribed  as tr io o lp o ra te  by Kuyl, M uller and M àterbolk 

(1955) ra th e r  than  t r ip o ra te  w ith  o u te r  p o re , pore canal and 

endopore. The a f f i n i t y  to  modem taxa  is  not known.

S lid es  6—6*4£—6 and 6—12-Ji—1.

Genus TRIàlRIOPOLLENITES P flu g , 1955 

Genotype: T r ia t r io p o lle n ite s  ru re n s is  Thomson and P flu g , 1963 

T r ia t r io p o l le n i te s  species 1 

P la te  5 f ig u re  58 

D eso rip tio n t T rip o ra te  p o lle n , pores a t  ap ices o f tr ia n g u la r  g ra in s ; 

pores s l i ^ t l y  recessed , exine smooth to  f a in t ly  g ran u la r; s iz e  range
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40 to  55 micrcziB»

DiBoiiBsiont A oonmon bu t not abundant p o lle n  ty p e , th ese  g ra ins a re  

found a t  most le v e ls  in  the  s e c tio n .

S lid e  6—7—T —10.

T r ia t r io p o l le n i te s  speo ies 2 

P la te  5 f ig u re  57

D eso rip tio n t T rip o ra te  p o lle n ; pores a t  ap ices  o f the  ro u n d ed -tr ian g u la r 

g ra in s , surrounded by ezincus pad; exine v e rru c a te , s iz e  range 50 to  

40 miorons*

Dis cuss ion t This p o lle n  type is  ra re  in  th e  TTilcox m io ro flo ra  and was 

found in  on ly  a  few sam ples.

S lid e  6-7-T -4 .

Genus DSTHATRIPORQPOLLENirES Thomson and P flu g , 1953 

Genotype; Ih tra tr ip o ro p o lle n ite s  in s tru o tu s  (R ,P oton ie) Thomson

P flu g , 1955 

Ih tra tr ip o ro p o lle n ite s  speo ies 1 

P la te  5 f ig u re  54 

D eso rip tio n t T rip o ra te  p o lle n  g ra in s , prom inent p o re s ; exine f in e ly

r e t io u la te , n o t th ickened  a t  pores ; g rains c i r o u la r ,  range in  s iz e  _

25 to  50 m icrons; pores round, 4 to  6 microns in  d iam eter.

D isoussioni The grains a re  s c a tte re d  th r o u ^  the  s e c tio n  in  sm all 

numbers.

S lid e  6-12-M -2.
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Genus TRlFOROPOLLENirES Thomson and P flu g , 1953 

Genotype t T r ifo ro p o lle n ite s  cory lo ldes P flu g , 1953 

T r ip o ro p o lle n lte s  speoies 1 

P la te  5 fig u re  53 

D eso rip tion i P o llen  t r i p o r a t e ;  pores prom inent, 2 ,5  microns in  

d iam eter; ez ine  1.5 microns th ic k ,  s t r i a t e ;  s t r i a e  narrow , d iscontinuous; 

o u tl in e  o f g ra in  ro u n d ed -tr ian g u la r, d iam eter 29,5 m icrons.

D iscussion* A s in g le  g ra in  o f th i s  type was found during  the 

invBstigpLtion.

S lid e  6-6-M -l.

T r ip o ro p o lle n ite s  spec ies  2 

P la te  5 f ig u re s  60, 61 

D esc rip tio n : P o llen  g rains t r i p o r a t e ;  exine p s i l a t e ,  v a riab le  th ick n ess ;

pores e q u a to r ia l ,  th in  a reas  in  ez ine  appear to  be in c ip ie n t p o res ; 

o u tlin e  o v a te , diam eters 35-40 m icrons.

D iscussion : P o llen  o f th is  type is  common in  many o f the  samples.

I t  is  p o s s ib ly  re la te d  to  the  Juglandaceae.

S lid es  2—6 —B—6 and 2—8—B—2,_________________________________________ _

T rip o ro p o lle n ite s  speoies 5 

P la te  4 f ig u re  52 

D esc rip tio n : P o llen  grains t r i p o r a t e ;  pores 2,6 microns in  d iam eter,

a t  ap ices  of tr ia n g u la r  grains ; ezine  p u n c ta te , 2 microns th ic k ;  

g ra in  s iz e  range 50-60 m icrons.

D iscussion : This p o llen  type is  n o t common in  the  Wilcox micro f lo r a .

S lid e  6-6-M -2.
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Genua POLÏPOROPOLLEHirES P flu g , 1953 

Genotype* P o lyporopo llen ltea  unduloaua (W olff) Thomson and P f lu g , 1965

P o lyporopollen ltee  speelea 1 

P la te  6 f ig u re s  74, 76 

D eso rip tion i Polyporate p o lle n , pores in  e q u a to r ia l a r e a ,  number 

from 6 to  8 ; ezine  oovered w ith  s h o r t ,  sharp sp in e s , 2 microns in  

le n g th , tap e rin g  sh a rp ly  from broad b ases; grains o iro u la r  in  o u t l in e ,

40 to  46 microns in  diameter*

Discussion* These d is t in c tIv e  p o lle n  grains a re  found on ly  

o ccas io n a lly  in  th e  samples* T heir re la tio n sh ip  w ith  modem taxa 

has n o t been e s ta b lis h e d .

S lid es  2—8—B—2 and 6—9—3,

P o ly p ero p o llen ites  sp ec ies  2 

P la te  6 fig u re  70 

D escription* T e trap o ra te  g ra in s , pores e q u a to r ia l ,  ez ine  f in e ly  

g ran u la r; grains c i r c u la r  in  o u t l in e ,  pores eq u a lly  spaced around 

e q u a to r; s iz e  range 35 to  46 microns*

Discussion* This p o lle n  type is  found a t  only  a  few sa sp le  le v e ls  

in  th e  Wilcox s e c tio n  in  so u th -c e n tra l A rkansas.

S lid e  6-10-B -l.

Genus TRICOLPOPOLLEKITSS Thomson and P flu g , 1953 

Genotype* T ric o lp o p o lle n ite s  pa im ularis  (R. P o ton ie) Thomson and P flug  

T rico lp o p o llen ite s  spec ies  1 

P la te  7 f ig u re  87 

D escrip tion* T rico lp a te  p o lle n , c o lp i extending to  p o le s ;  ezine  th ic k .



67

l e T lg i t e ; g ra is s  b lu n tly  p ro la te  in  o u t l in e ,  range in  s iz e  15 to  22 

n ie ro n s .

Discussion* This p o lle n  type is  p re se n t in  a ls io st every sample le v e l 

and o f te n  in  considérab le  nimber s .  I t  i s  most abundant in  th e  i^>per 

p a r t  o f  saa ç le  in te rv a l  f iv e .  I t  is  s im ila r  to  P o lle n ite s  o v ifo m is  

p a m u la r is  o f  Potonie (1931) and to  T r ic o lp o p o lle n ite s  p a m n la r is  of 

Thomson and P flu g  (1953)

S lid e  6 - 6 4 - 2 .

T r ico lp o p o llen ite s  sp ec ies  2 

P la te  7 f ig u re  88 

D escrip tion*  T rico lp a te  p o lle n , c o lp i ex tend ing  one-ha lf ü ie  d is tan ce  

to  p o le s ;  ezine f in e ly  g ran u la r; g ra ins o iro u la r  in  o u t l in e ,  d iam eter 

SO to  40 m icrons.

D iscussion* This p o lle n  type is  found a t  many le v e ls  in  th e  s e c tio n .

I t  appears s im ila r  to  C lethera (? )  o f  T raverse (1955) and to  P o lle n ite s  

ventosus o f  Potonie (1931)

S lid e  6 -1 2 4 -7 ,

T r ico lp o p o llen ite s  sp ec ie s  3 

P la te  7 f ig u res  85, 86 

D escription* P o llen  grains t r i c o lp a te ,  c o lp i ex tending  tw o-th ird s 

o f d is ta n ce  to  po les ; ezine punctate  ; g ra in s c i r c u la r  in  o u t l in e ,  

s p l i t  a lo n g  c o lp i w ith  t r i lo b a te  e f f e c t ;  s iz e  range is  40 to  45 

m icrons.

D iscussion* This p o lle n  type is  found a t  many le v e ls  in  sm all numbers. 

I t  resembles P o lle n ite s  o rtho laesus la s in u s  o f  Potonie (1931)

S lid es  6 -1 2 4 -7  and 6 - 6 4 —1,
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T rio o lp o p o llen lte a  species 4 

P la te  6 fig u re  80 

D eso rip tio n t P o llan  t r lo o lp a te ,  o o lp i 6*25 miorons lo n g ; ez ine  f in e  -  

granular* one micron th ic k ;  o u tl in e  c irc u la r*  d iam eter 30-35 microns* 

D iscussion* This p o lle n  type is  no t common in  the  Wilooz spore and 

p o lle n  f l o r a .  I t  is  s im ila r  to  p o lle n  o f th e  T il ia c e a e .

S lid e  5—1—6.

Genus TEICOLPOHOPOLLEKirBS Thomson and Pflug* 1965 

Genotype* T r ic o lp o ro p o lle n ite s  dolium (S, P o ton ie) Thomson and P flu g ,

1963

T rico lp o ro p o lle n ite s  sp ec ies  1 

P la te  8 f ig u re s  104* 105 

D esc rip tio n : T rico lp o ra te  pollen*  broad o o lp i ta p e r  sh a rp ly  to  poles ; 

pores e q u a to r ia l ;  ezine co arse ly  re o tic u la te *  s l i g h t ly  th ic k e r  a t  margins 

o f c o lp i;  g ra ins t r i lo b a te  in  o u tlin e*  range in  s iz e  60 to  70 m icrons. 

D iscussion* Only a few grains o f th is  type were found s c a tte re d  

t i i r o u ^  th e  s e c tio n . I t  appears to  be s im ila r  to  P o lle n ite s  

m a rg a rita tu s  o f Potonie (1931),

S lid es  2-8—B—2 and 2-8—B—4.

T ric o lp o ro p o lle n ite s  spec ies  2 

P la te  7 f ig u re  97 

D escrip tion*  T rico lp o ra te  pollen*  c o lp i eztend  to  p o le s ;  pores a re  

e q u a to r ia l in  positio n *  surrounded by th ickened rims ; ezine  co arse ly  

r e t i c u la t e ;  shape of grains b lu n tly  p ro la te *  s iz e  range 55 to  60 microns* 

D iscussion* This is  a  minor c o n s ti tu e n t o f the m ic ro flo ra  and is  found 

a t  only a few le v e ls .
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S lid*  3 -4JT .7 .

T r io o lp o ro p o lle n ltc s  8p»olea 3 

P la te  7 f ig u re  96 

D esc rip tio n : T r io c lp o ra te  p o lle n , o o lp i eztend  to  p o le s ; pores in  

e q u a to r ia l p o s i t io n ;  ezine co a rse ly  g ran u la r; grains p r o la te ,  range 

in  s is e  30 to  38 m icrons.

D iscussion : P o llen  o f th is  type is  p re se n t a t  many le v e ls  in  the

se c tio n  but only a s  sm all nimbers of g ra in s .

S lid e  6 -9- r -5 .

T ric o lp o ro p o lle n ite s  species 4 

P la te  8 f ig u re  103 

D esc rip tio n t P o llen  g rains t r i c o lp o r a te ;  pores prom inent, e q u a to r ia l ,  

v e s t ib u la te ;  o o lp i f a i n t ,  eztend  to  po les  ; ezine f in e -g ra n u la r ,

2 ,5  miorons th io k ;  o u tlin e  ro u n d ed -tr ian g u la r, d iam eter 25 m iorons.

Dis cues io n : This p o lle n  type is  n o t oommon in  the Wilooz m ic ro f lo ra . 

S lid e  5 -1 -1 .

Genus TETBACOLPOROPOLLHdirBS Thomson and P flu g , 1953 

Genotype: T e traco lp o ro p o llen ite s  sapoto ides Thomson and P f lu g , 1953

T e trao o lp o ro p o llen ites  species 1 

P la te  8 f ig u re  106 

D esc rip tio n : T e trao o lp o ra te  p o lle n ;  broad , untapered o o lp i, la rg o , 

oval pores ; ezine th in ,  f a in t ly  r e t i c u l a t e ;  grains o v a te , norm ally  

fo ld ed ; range in  s iz e  75 to  80 m iorons; pores 8 miorons in  d iam eter. 

D iscussion : This p o lle n  ty p e , l im ite d  to  a  s in g le  le v e l ,  is  p robab ly

a member o f  ihe  fam ily  M a lp i^ ia o ea e .

S lid e  2-6—B-6,
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P o llen  type A 

P la te  8 f ig u re  111 

D eecrlp tio n t Polyoelporate  p o lle n , 8 pores and o o lp i;  pores e q u a to r ia l , 

c o lp i extend to  poles ; exine s t r i a t e  ( ? ) ;  o u tlin e  p ro la te ,  s iz e  range 

lo n g e s t a x is  25-5S m icrons.

D iscussion : This type is  no t common in  th e  spore and p o lle n  f lo r a .

Tt could n o t be assigned  to  e x is t in g  genera.

S lid e  2-8-B-7.

DDrOFIAGELIATA 

Genus WETZEL TELIA Eisenaok, 1958 

Genotype: W etze lie lla  a r t i c u la te  (D, W etzel) Eisenaok, 1938 

W etze lle lla  a r t i c u la ta  

P la te  9 f ig u re  119 

D iscussion : This d ino f  la  ge 1 la  te  genus is  most numerous in  s aggies 

from in te rv a l  two.

S lid e  5-1-1

Genus GCOmUIAZ 

Gonyaulax (? )  spec ies  1 

P la te  9 f ig u re  124 

D esc rip tio n : C ollapsed, w rink led , p s i l a t e  g ra in s ; p la te  margins

in d i s t in c t ;  s iz e  range 40-50 m icrons.

D iscussion : This m icrofcss i l  type is  ra re  in  th e  sediments s tu d ied . 

S lid e  2-8-B-7.
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HYSTRICHOSPHlERIDa 

Genua ETÏSTRICH08FH&ERIDIIM (Srhenberg)

D eflandre, 1937 

H ystrlohosphaerldlum  apeoles 1 

P la te  9 f ig u re  115 

D eaorip tion i Symmetry ra d ia l ;  shape, ov a te ; v e sio le  s is e  50 miorona; 

su rface  pa l i a  t e , ornamented w ith  funnel-shaped processes w ith  f r i l l e d  

margins ; prooeasea 10 to  15 in  number, 10 microns in  len g th .

Dis eussions This m icrof oas i l  type is  p re sen t in  sm all numbers in  the  

Wilcox aasqples.

S lide  6-7-B-8.

H ystriohosphaeridiian spec ies  2 

P la te  9 f ig u re  116 

D escrip tions Symmetry r a d ia l ;  shape, o v a te ; su rface  smooth; s iz e  o f  

v e s ic le  45 m iorons; numerous s p in e - lik e  p rocesses w ith  b lu n t t i p s .  

D iscussions These m ic ro fo ss ils  a re  ra re  in  the sediments s tu d ie d . 

S lide  6—8—B—1,

Eystriohosphaeridium  species 3 

P la te  9 fig u re  117 

D escrip tio n : R ad ia l, ovate body ornamented w ith s c a t te re d , s h o r t ,

po ly fu rca ted  p ro cesses ; v esicu le  s iz e ,  48 m icrons.

D iscussions k  ra re  element in  the  m io ro fo ss il assem blage.

S lid e  6—10—B—8 .



72

INCERTAE SEDIS 

Species 1 

P la te  9 f ig u re  120 

D esc rip tio n : P s i l a t e ,  c ra te  c e n tra l  body, 60 miorons in  d iam eter;

t h in ,  tra n sp a ren t f la n g e , 16 miorons w ide.

D iscussion : A s in g le  specim&n o f th is  type mas found.

S lid e  2-1-4 .

D is tr ib u tio n  o f th e  Spore and P o llen  F lo ra  

The d is tr ib u to n  o f the components of the Wilcox spore and p o lle n  

f lo r a  is  shomn by two methods. The f i r s t  is by histogram s showing 

abundance of spore and p o lle n  types in  various le v e ls  o f  th e  in te rv a ls  

sampled emd th e  second w ith  ta b le s  showing th e  s t r a t ig ra p h ie  d is t r ib u t io n  

of genera. The data  f o r  th e  f i r s t  p re se n ta tio n  were ob ta ined  by the 

counting o f spores and p o lle n  g ra ins on the  m ic ro -s lid e s  and c a lc u la t ­

ing  the  r e la t iv e  abundance o f each type w ith r e la t io n  to  th e  t o t a l  

m ic ro flo ra  o f th e  le v e l .  These r e s u l ts  a re  p resen ted  as histogram s 

in  f ig u re s  14 to  28, Only those le v e ls  vdiioh seemed s lg n if io a n t  a re  

p re sen ted . Because o f the  la rg e  number of spore and p o lle n  types 

p re s e n t, i t  was neoessaxy to  group s im ila r  m orphological genera in to  

s in g le  u n its  in  o rd er to  p re se n t the  in fo  m a t  ion  g ra p h ic a lly . The 

groups s e le c te d  a re  as  follow s : 

group 1 -  monolete spores 

group 2 -  t r i l e t e  spores 

group 3 -  v e s ic u la te  p o lle n  

group 4 -  mcnoporate p o lle n  

group 5 -  monooolpate p o llen
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group 6 -  t r io o lp a te  p o lle n  

group 7 -  t r ic o lp o r a te  p o llen  

g ro t^  8 -  t r ip o r a te  p o lle n  

grovç 9 -  p o ly co lpa te  p o lle n  

group 10 -  po lypo ra te  p o lle n  

group 11 -  p o ly co lpo ra te  p o llen  

group 12 -  a le te  spores and p o llen  

group 13 -  D in o fla g e lla ta  

group 14 -  H ystriohosphaeridae

The r e s u l t  o f  th i s  method o f grouping of genera is  th a t  groiqos 

1 and 2 include th e  p te rid o p h y te s , group 3 most o f the gynmosperms, 

group 4 and p a r t  o f 5 th e  monocotlyedons * groups 6 th r o u ^  11 a re  

p r im a rily  d ico ty led o n s, and the  o th er groins a re  as d e s ig ia te d .

The s t r a t ig ra p h ie  d is t r ib u t io n  of genera is  shown in  tab le  1,

Bach in te rv a l is  d iv ided  in to  low er, middle and t^ p e r  u n i ts .

Comparison o f  th e  Wilooz M icroflo ra  w ith  the  Megaflora 

Berry (1930) repo rted  a  m egaflora o f 543 sp ec ies  rep resen tin g  

180 genera and 82 fa m ilie s  from th e  Wilooz groiqp in  th e  Coastal P la in s  

s t a t e s ,  inc lud ing  A rkansas. As the  r e s u l t  o f a d d itio n s  and co rrec tio n s  

by Brown (1940, 1944, 1946), Sharp ( l9 5 l)  p laced  th e  number of genera 

in  the  Wilcox f lo r a  a t  137, A dd itiona l genera have been id e n tif ie d  by 

B all ( l9 3 l)  from th e  Wilcox group in  Texas, The exactness o f th ese  

numbers is  questionab le  inasmuch as some o f th e  f o s s i l s  a re  organ 

genera which p o ss ib ly  d u p lica te  n a tu ra l genera.

Of th e  180 genera l i s t e d  by Berry, on ly  12, re p re sen tin g  nine 

fa m ilie s ,  were from lo c a l i t i e s  in  c e n tra l A rkansas. These a re  as
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follow s I

ARE&CS&E -  Chaaaadorea, S ab a lite s

JUCHiAJTIULCE&S -  Bfagelhardtia

MOSICE&E -  Airfaooarpus

GAESALP IK I&CEAE -  Pass l a .  O aesalp in itas

3AP15QACE1E -  3apIndus

LAUBACBAE -  Oreodaphne, Ifeotandra

MYKTACSAB -  Myrioa

ARALIACEAE -  Oraopanax

APOCÏBACEAE -  Apooynophyllum

A dditions to  the  f lo ra  from o e n tra l Arkansas ware made re c en tly  

by Gordon, Tracey and E llis  (1958) based on id e n t i f ic a t io n  o f f o s s i l  

leaves by R. W, Brown, They rep o rted  th e  presence o f  the  fo llow ing  

genera and sp ec ie s  -  Anemia eooenioa. Flous miss is s  ipp lens I s , Flous 

m y r t i fo l la ,  Caridiphyllum  arotioum , A rtocarpus pungens and Menispermites 

w ilcozens i s .

The e n t i r e  Wilcox f lo ra  as rep resen ted  by f o s s i l  le a v e s , f r u i t s  

and wood Inoludas re p re se n ta tiv e s  o f the  T hallophyta , Bryophyta, 

P ta rid o p h y ta , Gymnospezmae and A ngiospem ae. The dominant element 

is  the  angiosperm s. Of the 543 spec ies  th a t  Berry l i s t e d ,  only  S3 

a re  not an g io sp em s. Ball described  a  l ik e  cond ition  in  the.Texas 

Wilcox f lo r a .

The p te rid o p h y te  fam ilie s  l i s t e d  by Berry and by B all include 

th e  th re e  ih a t  ware id e n tif ie d  in  the  spore f lo r a .  These a re  th e  

Lyoopodlaoeae, Polypodiaoeae and Sohisaeaoeae, Only two genera.

Anemia and Lygodium, were found both as spores and as m eg afo ssils .
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Of the  gymnoepeime, the  fa m ilie s  Pina oeae and Tama oeae were found 

both as m icrof css i l s  and m egpfossils# The genus Taxodium is  common to  

both but Plnua is  found only  as p o lle n .

The number of th e  monoootyledonous p la n ts  rep resen ted  both by 

p o lle n  and m egafossils is  sm all. Ho genera o r fam ilie s  a re  id e n tif ie d  

as being p re sen t in  bo th . This is  no t unexpected because th i s  group 

is  a  minor c o n stitu en t of both f lo r a s .

The dual rep re sen ta tio n  of th e  dicotyledonous fa m ilie s  is  g re a te r  

in  numbers. Of th e  fam ilies  found to  be rep resen ted  "by p o lle n , only 

th e  Polygalaceae and the Symplocaceae a re  not reported  as being in  

th e  m egaflora. Eight genera a re  common to  both . These a re  Carya, 

B ig e lh a rd tia , H ex , iiagno lia , M yrioa, B etu la , Nyssa and Rhamnus.

The num erically  dominant p o lle n  ty p e , Castanea, is  not rep o rted  in  

th e  m egaflora. The most abundant genus in  the  m egaflora. F icu s , 

has n o t been id e n tif ie d  in  ih e  p o lle n  f lo r a .

The degree of d iffe ren ce  between th e  m egaflora and m icro flo ra  

o f a  s t r a t ig r a p h ie  u n it  was found to  be much the same in  the  case of 

the  Wilcox group as was found by Wbdehouse (1933) f o r  the  Green R iver 

s h a le s . Because of d iffe ren ces  in  o p p o rtu n ity  f o r  p re se rv a tio n , of 

t ra n s p o r ta t io n  and re s is ta n c e  to  d e s tru c tio n  i t  is  not expected th a t  

th e re  should be a  s tro n g  s im ila r i ty  between m egafloras and m ic ro flo ra s .

Congjarisen w ith O ther Spore and P o llen  F lo ras 

Eocene of Germany

Potonie (1934), P flug  (1952), and Thonçson and P flug  (1953) 

described  Eocene spore and p o lle n  f lo r a s  from Germany. A. conçarison of 

these  f lo ra s  w ith  th a t  of the  Wilcox is  com plicated by the  f a c t  th a t  

each used a d if fe re n t system of nom enclature which was, in  each case .
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based on form genera. For example, P o lle n ite s  labdaotts o f Potonie 

appears to  be id e n tic a l  to  th e  genus Pinus o f  the Wilooz f l o r a .  His 

taxon 8po r i t e s  dorogens is  inoludes both monolete and t r i l e t e  ribbed 

spores o f  the  fam ily  Sohisaoeae,

k  general ocnçarison of th e  Wilooz spore and p o lle n  and th a t  

o f  Ihe German Booeme in d ic a te s  th a t  the  fo llow ing fa m ilie s  a re  p re se n t 

in  both I Polypodiaceae, Sohisaoeae, Lygopodiaceae, P inaoeae. Taxaoeae, 

S a lio ao eae , Fagaoeae, M yrioaoeae, A q u ifo liaoeae , Sapindaoeae, T ilia c e a e , 

E ricaoeae , Sapotaoeae and Nyssaoeae, The same genera of th e se  fam ilie s  

appear to  be p re se n t in  both a re a s .  I t  ap p ea rs , th e re fo re , th a t  the  

Eocene o f the  Gulf C oastal P la in  o f th e  United S ta te s  is  s im ila r  to  

th a t  o f  th e  Eocene o f  Germany.

Green R iver F lo ra  

The spore and p o lle n  f lo r a  p re se n t in  th e  Green R iver sh a les  

was described  in  p a r t  by Wb dehouse (1933). A lth o u ^  he l i s t e d  only 

th o se  genera t h a t  he could r e la te  to  modem form s, Wb dehouse described  

43 speo ies from 54 genera and 22 fa m il ie s .  Taxa found in  both the  Green 

R iver and Wilooz sedim ents include t P ina oeae -  P inus, Ju glanda oeae,

Myrioaoeae -  M yrioa, Corylaoeae -  Carpinua, Salioaoeae -  S a lix ,

Ulmaoeae, Anaoardiaoeae -  Rhus, T ilia c e a e  -  T i l i a ,  E ricaceae and 

M agnoliaoeae.

Brandon L ig n ite  F lo ra  

T raverse (1955) in v e s tig a te d  th e  spore and p o lle n  f lo r a  p re sen t 

in  th e  Brandon l ig n i te  and r e la te d  sedim ents in  Vermont, In  i t s  

gross a sp ec ts  th i s  f lo r a  is  muoh l ik e  t h a t  in  the  Wilooz sedim ents o f  

sou"tii-eentral A rkansas, I t  was d escribed  ly  T raverse as an "overxdielmingly
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diootyladonous f lo r a " .  The fo llo w ln  j taxonomic u n its  a re  p re sen t in  

both th e  Wilooz and Brandon f lo ra s  t "Polypodiaceons sp o re s" . Juglandaoeae 

E k g e lh a rd tla , Fa ga oeae -  O&stanea. Querous. Ulmaceae -  Ulmus, Magnolia oeae 

M agnolia, n iic u m , Ana card ia  oeae -  Rhus,  A quifo liaoeae -  I le x , Hhamnaoeae 

Rhamnus, T ilia c e a e  -  T i l i a ,  Nyssaoeae -  Nyssa, Ericaoeae -  Rhododendron, 

Sapotaoeae -  M anllkara and Sysçlocaœ ae -  Symplooos.

Que reus is  a  dominant c o n s ti tu e n t o f  the  Brandon m ic ro flo ra . I t  

is  a m inor c o n s ti tu e n t in  th e  Wilooz sedim ents. Oasttmea, the dominant 

fe a tu re  o f muoh o f the Wilcox s e o tio n , is  p re se n t in  the  Brandon 

l i g n i t e ,  b u t only as a  sm all peroent&ge o f the  t o t a l .  The ribbed 

spores o f tdie Sohisaeaoeae were no t found in  th e  Brandon f lo r a .

There i s ,  however, as shown by many fe a tu re s  in  common, a  s im i la r i ty  

between th e  two f lo r a s .

O ther F lo ras

Of th e  20 genera rep o rted  from th e  T e r t ia ry  o f Scotland by 

Siiq>8on (1936) on ly  fo u r , P in u s , C orylus, Magnolia and E n g a lh ard tia , 

a re  known from the Wilooz. The Booens f lo r a  o f New Zealand described  

by Couper (1956) and o f India by Rao and Vimal (1952) a lso  has l i t t l e  

in  oommon w ith  the spore and p o lle n  f lo r a  of th e  Wilcox group of so u th - 

c e n tra l  A rkansas,

A s t a t i s t i c a l  camparison of the  Wiloox f lo r a  w ith  th a t  o f the 

lower Booens of Frsinoe as rep o rted  by Jekhowsky and Tfenna (1959) 

in d ic a te s  a  s tro n g  degree o f s im i la r i ty .  T rico lp o ra te  p o lle n  is  th e  most 

abundant type  in  th e  French f l o r a ,  becoming alm ost f i f t y  p e rcen t o f 

th e  t o t a l  a t  some le v e ls .  I t  decreases sh arp ly  in  th e  upper p a r t  of the 

s e c tio n . No generic  names o r d e sc r ip tio n s  were given in  th e  re p o r t .
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TABLE I  - STRATIGSAPHIC D3STRIBDT lOT OP GERERA

ûxt. 1 3ht. 2 In t. 3 In t . 4 In t. 6
GBtlB L H u L M U L U u L M u L u u

LTCOPODIOI X X  X

A inifli X X X X  X X X  X X X  X X X X X

LYGODUM X X X X  X X X  X X X  X X X X X

SCBIZABk X X X X X

ATHYRim (? ) X X X X  X X X  X X X  X X X X X

GÏMNOGBAMMB X

COHRUCaLT 3SP0RIT ES X X X X  X X X  X X X  X X X X X

RUffOLAT 3SPORITB3 X

PDNCTATISPORITBS X

VERRTJCATOSPORIC ES X X X X

DELTOIDOSPORA X

LYGODIOISPORirES X

CINGUIATISPOR IT ES X X X

pnras X % X X  X X X X X  X X X X X

TAXODIDM X X X X X X X X

CRÏPTCMER3A X -

P0D0GARPT3S X

EPHEDRA (?) X

STABERHCA (? ) X  X X

LILIDM (? ) X X X

MADRlTIi. (?) X X X X  X X X  X X X  X X X X X

SAL H X X X  X X X  X X X  X X X X X

MYRICA X X X X  X X X  X X X  X X X X X

PTEROGARYA X X X X X X  X X X X
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TABLE I  -  STRATIGBAPHIC DISTRIBUTION OF GE3ÎERA

GStïBS
In t .  1 

L M U
In t .  

L M
2
u

L it. s 
L u  u

I n t .  4 
L M u

In t .  
L M

5
u

CARYA X  X  z X  X X X X X X X X X  X X

ESTGBLHARDT lA X X X X  X X X X X X X X X  X X

CORYLDS X X X X  X X  X X X

CARF1RU3 X  X X X  X X

BETDLA X X X X  X X X X X X X X X  X X

CASTANEA X X X X  X X X X X X X X X  X X

QDERCÜS X  X  X X  X X X X X X X X X  X X

UUÎIB X X X X  X X X

CELT 13 (? ) X X  X X X X X X X X X

CHErlGPODUM X  X X X

MAOIOLIA (? ) X X X  X X  X X

ILLICGM (? ) X  X X

HEA (? ) X

POLYGAU X X  X X X

HHTB X X X X  X X X X X X X X X  X X

ILEA X X X X  X X X X X X X X X  X X

RHAMNBS (?) X

TILIA X X  X X X X X X  X X  X X

NYSSA X  X  X X  X X X X X X X X X  X X

RHODODENDRON X X •

MANILKARA X  X X X X X X X  X X X

SYNPL0CC8 X X X X X  X X

AKACOLOSA (?) X

MONOCOLPOPOLLENir ES X  X X X X
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TABLE I -  3TEATIGERAPHIC DI3TRIBDTI0N OF GEHERi

Ih t ,  1 I h t ,  2 Ih t . 3 I h t , 4 I h t , 5
G m s L H IT L 11 Ü L 11 U L 11 U L 11 U

ZKAPERTHROPOLLSN IT ES Z  Z  X Z  Z  X z X z z  z z z z z

EXFBATRIPOHOPOLLEH IT ES Z  Z  X Z  Z  X z z z Z  X X X z z

TRIAIRIOPOLLEBîT ES z z

2BTRATR iPORGPOLLEIf ITES z  z z z z z X  X z z

POLTPOROPOLLEN IT ES X X X X  Z  X z z z z  z z z X X

TRICOLPOPOLLENITES X X X X  z  z z z z z  z z z z X

TRICOLPOROPOLLENITES X X X z  z  z z X z z  z X z z X

T ETRACOLPOROPCLLEN H BS z

TR IPOROPOLLHf IT BS X X X X  z  z X z z z  z X z z X



DIS cuss ION

The s tu d y  o f  the spore and p o lle n  f lo ra  o f the  Wiloox s e c tio n  in  

so u th -o e n tra l Arkansas and the  sedim ents in  which th ey  a re  contained 

has suggested  conclusions as to  Wiloox paleoecologjr and s tra tig ra p h y .

Suoh conclusions a re  based in  p a r t  on th e  assum ption th a t  th e  spore 

and p o lle n  f lo r a  is  re p re se n ta tiv e  o f  th e  a c tu a l lower Eocene v eg e ta tio n . 

Tferk by sev e ra l in v e s tig a to rs  in c lud ing  recen t work by Davis emd 

G oodlett (i960 ) in d ic a te s  th a t  th is  is  a v a lid  assum ption. In d iscu ss in g  

th is  f a c to r ,  Kuyl, M uller and W hterbolk (1955) noted th a t  lim nic and 

brack ish  w ater sedim ents a re  r e la t iv e ly  fre e  from the  in fluenoe o f 

lo c a l v e g e ta tio n . T e r r e s t r ia l  bog d e p o s its , to  th e  co n tra ry , can 

con tain  a p o lle n  f lo r a  dominated by th e  lo c a l v e g e ta tio n . As is  

shown by the  l i th o lo g y  o f the  sec tio n s  used in  th i s  s tu d y , the  

sedim ents a re  f in e -g ra in e d , e la s t ic s  and should , th e re fo re , r e f le c t  

the  n a tu re  o f th e  reg io n a l v e g e ta tio n .

There a re  fa c to rs  which can a f f e c t  the accuracy  w ith  which spores 

cmd p o lle n  g ra in s  r e f l e c t  the  f o s s i l  f lo r a  o f a u n it  o f tim e in  the  

geologic p a s t  f o r  an a re a . One such fa c to r  is  d i f f e r e n t ia l  w eathering 

o f p la n t m ic ro fo s s ils . Godwin (1956) mentioned examples in  which h i ^  

T i l ia  values in  p o lle n  sp ec tra  were th e  r e s u l t  o f the  remarkable 

re s is ta n c e  to  decay o f  th a t  genus and n o t the  r e s u l t  o f a p r o l i f i c  

lo c a l source o f T i l ia  p o lle n . The spores and p o lle n  o f th e  Wilcox

81
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show a remarkable s ta te  o f p re se rv a tio n  which appears to  be qu ite  

u n ifo m  f o r  most tazonomio un its*  I t  appears th a t  d i f f e r e n t ia l  

w eathering  has no t a ffe c te d  the  n a tu re  o f the m io ro flo ra .

P o llen  g ra ins a re  a f fe c te d  by sedim entation  p rocesses ju s t  as 

a re  the  ino rgan ic  m a te ria ls  in  trtiioh th e y  a re  p reserv ed . The general 

absence o f p la n t  m icro fossi l s  in  coarse c la s t ic  sedim ents r e f le c ts  

t h e i r  re a c tio n  to  the  energy le v e l o f the  environment o f d ep o sitio n . 

M uller (1957) described  the  e f fe c ts  o f cu rren ts  in  p o lle n  d is t r ib u t io n  

in  the  Orinoco d e lta  sedim ents. The lam inated clays and sands o f the 

Wilooz seo tio n s  sanq)led in  th i s  in v e s tig a tio n  in d ic a te  a low-energy 

d e p o sitio n a l environment which would no t have a ffe c te d  th e  natu re  o f 

the  spore and p o lle n  f lo ra  d ep osited  in  the  a rea  by d i f f e r e n t ia l  

sed im entation .

S t i l l  an o ther f a c to r  which can a f f e c t  the com position of f o s s i l  

m ic ro flo ras  is  th e  a d d itio n  o f spores and p o lle n  from o th e r  sediments 

undergoing e ro s io n  contenporaneously and in  th e  g en era l-a rea  as the  

s i t e  o f  d ep o sitio n  o f  the  sedim ents con tain ing  the  f lo r a  under study . 

This is  o f p a r t ic u la r  inportanoe in  th e  poo rly  co n so lid a ted  T e r tia ry  

sediments o f üie Gulf C oastal P la in .  The Berger fo rm atio n , the  b asa l 

u n it  in  th e  Wilooz group in  th e  a rea  o f the in v e s t ig a tio n , undoubtedly 

does co n ta in  reworked Midway sedim ents and th e  f lo r a  t h a t  th ey  co n ta in . 

The o v erly ing  lam inated s e c tio n  th a t  was sampled f o r  idiis in v e s tig a tio n  

should be ocQBposed of sedim ents derived  from the P a leozo ic  highlands 

and the ezposed sy en ite  p lu g s . A t l e a s t  two of the  t r i l e t e  spore types 

p re sen t in  th e  Wilooz spore and p o lle n  f lo ra  a re  p robably  reworked 

pa leozo ic  ty p e s .
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Paleoeoology

The use o f p o lle n  and spores in  th e  in te rp re ta t io n  o f pa leoeoo log ioal 

oonditions is  n e l l  e s ta b lish e d . Ifodehouse. as e a r ly  as 1933, used the  

m ioroflo ra  o f the Green R iver shales to  in te ip r e t  -Wie natu re  o f the  

d ep o sItlo n a l environment o f those sedim ents. More reo en tly  Traverse 

(1955) made in te rp re ta tio n s  as to  olim ate and o tiie r physioal conditions 

o f the  a rea  in  ahioh th e  Brandon l ig n i te  aas deposited  based on the 

spore and p o lle n  f lo r a  contained in  th e  l ig n i te  and a sso c ia ted  sed im ents.

E. S. B a rro o m  s ta te d  (Shapley, 1953) th a t  . .lan d  p la n ts  a re  

probably  th e  most v a lid  b io lo g ic a l in d ic a to rs  o f  p a s t  p hysica l cond itions - 

e sp e c ia lly  c lim ate" . I t  is  assumed th a t  th e  p o lle n  sp ec tra  obtained  

from th e  Ifilcox sediments o f  so u th -c en tra l Arkansas can likew ise be 

used as a b asis  f o r  environm ental in te rp re ta t io n s .

Climate

The lower Eocene clim ate as suggested by the  m egaflora p re se n t has 

been d iscussed  by Berry (1916, 1930), Brown (1944) and Sharp (1950).

Berry oontended th a t  th e  f lo r a  was t ro p ic a l  in  n a tu re  and th a t  none o f 

the genera were " s t r i c t l y  te n p e ra te "  ty p es. Brown and, l a t e r .  Sharp 

in te rp re te d  the f lo r a  as being more tem perate in  n a tu re . This d iffe ren c e  

in  opinion as to  clim ate was la rg e ly  th e  r e s u l t  of d iffe ren ces  as to  

the  id e n t i ty  o f sev e ra l genera.

Sharp noted th a t  some s ix ty  p e rcen t o f the genera p re sen t as mega- 

f o s s i l s  can s t i l l  be found in  th e  so u th eas te rn  s t a t e s .  Many o f these 

a re  p re sen t only in  F lo r id a . Approximately f i f ty - th r e e  p e rcen t o f  the  

genera a re  p re sen t today  in  c e n tra l and e a s te rn  China and s i x t y - e i ^ t  

p e rcen t in  e a s te rn  Mexico. Even a f t e r  considering  the  p o s s ib i l i ty  o f
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e rro rs  in  Id en tiflo & tio n  o f th e  f o s s i l  genera, th ese  a re  impressIve 

s t a t i s t i c s .  D espite th e  c lo se  s im i la r i ty  o f th e  Eooene Wiloox and 

th e  p re se n t day e a s te rn  Mexico f lo r a s ,  Sharp d id  no te  th a t  two im portant 

elem ents o f  the Mexican f l o r a ,  Qaerona and P inus, were n o t repo rted  from 

the Wiloox m egaflora.

I n  exam ination of th e  spore and p o llen  f lo r a  r-eveals a number o f 

“tem p era te ’’ genera th a t  mere a ls o  found as me ̂ f o s s i l s .  These include 

Oarya, E hg e lh ard tia , M agio lia , Nyssa and Myrioa. O ther p la n t m icro-  

f o s s i l s  have a more t ro p ic a l  a sp e c t. These include th e  sev e ra l 

spore genera o f the fam ily  SGSI2&CE&E ehioh a re  ocnspionouo elements 

o f  th e  m ic ro flo ra . Also in d ic a tiv e  of t ro p ic a l  to  su b tro p ic a l clim ate 

a re  the  genera M anilkara, Syzplocos, Anacolosa and M au ritia .

A p o ss ib le  in te rp re ta t io n  as to  th e  Wiloox clim ate  based on th is  

mixed t r o p ic a l  and te zp e ra te  spore and p o llen  f lo r a  is  th a t  o f a t ro p ic a l  

c o a s ta l p la in  w ith ne in h e r in g  tem perate h i n l a n d s .  Such a cond ition  

is  p re se n t in  e a s te rn  Mexico vdiere cool escarpments and a  warm c o as ta l 

p la in  produce a combined f lo r a  vh ich  Sharp p o in ted  out as being muoh 

l ik e  th e  Wilcox m egaflo ra . The presence of Finns and Quercus in  ihe  

p o lle n  f lo r a  is  f u r th e r  evidence of th e  s im i la r i ty .  The c o as ta l and 

h in l a n d  p o lle n  f lo r a s  could b e , as the  r e s u l t  o f wind and w ater 

t r a n s p o r t ,  mixed in  the  a rea  of d ep o sitio n  of th e  Wilcox sedim ents,

M uller (1957) found such a m ixture of h in la n d  and c o a s ta l p o lle n  types 

in  th e  recen t sedim ents o f th e  Orinoco d e lta .

As was p rev io u sly  n o ted , th e  high quartz to  fe ld s p a r  r a t io  o f th e  

sedim ents, d e sp ite  the  presence of a source of d e t r i t a l  fe ld s p a r  in  th e  

a r e a ,  siqpports th e  concept o f d e p o sitio n  in  a warm, humid environm ent.
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Depoa i t lo n a l  ^T ironm ent 

The m ta re  o f th e  Wilcox eedhneuta has g e n e ra lly  been in te rp re te d  

as being Ind ioa tlT s o f  a d e l ta io  environment o f d ep o s itio n . Shepard 

(I960 ) l i s t e d  the  fo llo w in g  among the c r i t e r i a  f o r  the  re o o p iitio n  o f 

the  sedim ents o f  a n c ie n t d e l ta s t  abundance o f p la n t  rem ains, abundance 

o f m ica, s c a rc i ty  o f in v e r te b ra te s , w e ll developed lam inations and 

elongate  sand b o d ies . The ch a rac te r o f th e  Wilcox sediments in  iiie 

sec tio n s  sanpled meet ü ie se  requ irem ents.

The m ic ro fo ss ils  found in  the  sediments add a d d itio n a l evidence 

f o r  the  d e l ta ic  environm ent in te rp re ta t io n . The presence o f re p re ­

s e n ta tiv e s  o f the FïSTRICHOQPHàERIDEi in  memy o f the  lev e ls  sampled 

f o r  th is  in v e s tig a tio n  is  an  in d ic a tio n  o f environm ent. These 

p rob lem atic  f o s s i l s  forms a re  r e s t r i c t e d ,  so f a r  as is  known, to  

m arine and b rack ish  w ater environm ents. Because th ey  a re  only a 

m inor c o n s ti tu e n t o f the  m io ro fo ss il assem blage, i t  is  concluded 

th a t  th e  environment was n o t m arine, bu t b ra c k ish . Berry (193o) 

described  brack ish  w ater lagoons along a low c o a s ta l p la in  in  h is  

in te rp re ta t io n  o f environm ental conditions f o r  th e  m egaflora.

The v a r ia tio n  in  abundance of h y s trlch o sp h ae rid s  and d ino- 

f la g e l la te s  in  th e  se c tio n s  s tu d ied  is  p o ss ib ly  re la te d  to  the  s a l i n i t y  

o f  the w ater in  the  d e p o s it io n a l a re a s . Suoh v a r ia tio n s  could be the 

r e s u l t  o f v a r ia tio n  in  amounts o f r a in f a l l  and , th u s , f re sh  w ater in flow . 

The methods used in  th is  s tu d y  were n o t such as  would in d ica te  id ie lh e r 

o r  n o t th is  was a  c y c lic a l  phenomenon re la te d  to  c lim a tic  cycles suoh 

a s  have been recognized in  t re e  rings and varvsd sedim ents.

S tra t ig ra p h ie  S ip r if ic a n c e  o f th e  M ioroflora
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Ihen  T lrm d  as  a lA o le , the  spore and p o lle n  f lo r a  found in  the  

Wiloox sedim ents eho# a remarkable s im i la r i ty  to  those found in  tiie 

Eooene seo tio n  in  Qexmaoy, This aas e:q>eotable because the e a r ly  Eocene 

age o f tiie  Wiloox of the  Gulf C oastal P la in  bad been e s ta b lish e d  

th r o u ^  the use o f o th e r  f o s s i l  g ro iç s .

Even w ithout the oonqparison w ith  the Eooene m io ro flo ra  o f Genaany, 

the  spores and p o lla n  found in  the Wiloox sedim ents give an in d ic a tio n  

as to  t h e i r  s t r a t ig ra p h ie  p o s i t io n . The f l o r a ,  dominated by the ang io­

sp e m s , is  d i s t in c t ly  T e r t ia ry  in  n a tu re . I t  does no t have the  grass 

and oonqposite p o lla n  adiidh o h a rao te rize  the  middle and upper T e r t ia ry  

s e c tio n  of th e  Gulf C oastal P la in . A number o f elem ents a re  known 

from Cretaceous rooks. This is  the case of the  spores of the fam ily  

SCHIZiCEiE vhioh reaohed i t s  maximum development during  th a t  p e r io d .

Many o f the t r ip o r a te  grains as w e ll as the winged g ra in  of the genus 

Pinus have been described  from Cretaceous rooks. An Eooene age Is 

in d io a ted  by the f l o r a .

The histogram s showing d is t r ib u t io n  of spore and p o lle n  types in  

the  various sample le v e ls  do show v a ria tio n s  which appear to  be 

s ig n if ic a n t  s t r a t ig ra p h io a l ly  f o r  c o r re la tio n  o f zones w ith in  th e  Wiloox 

group o f Ihe C oastal P la in . The most s t r ik in g  of Ihese is  Ihe sharp 

red u c tio n  in  tr ic o lp o ra te  p o lle n  in  the t^ p e r  p a r t  o f the se o tio n .

This r e f le c ts  the disappearance o f the sm a ll, tr ic o lp o ra te  p o lle n  genus, 

id e n t i f ie d  as C astanea, which had dominated the m io ro flo ra  to  th is  

p o in t .  The change was a b n ç t ,  as the  histogram s o f le v e ls  f iv e  and 

seven o f s e o tio n  f iv e  show. I t  p o ss ib ly  rep resen ts  a f l o r a l  change 

in  response to  a change in  c lim a te . The general a sp ec t o f the  f lo r a
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d id  n o t n o ticeab ly  change, hom 'ver. Davie and G oodlett (1960) con­

cluded th a t  even la rg e  lo c a l v a ria tio n s  in  p la n t  l i f e  a re  no t re f le c te d  

in  the  p o lle n  speo trtm , bu t th a t  the  epeotmm remains u n ifo m  th ro u ^ o u t 

la rg e  a re a s . This in d ic a te s  th a t  th is  change in  the  Wilooz m ioroflo ra  

should  be re f le c te d  th ro u ^ o u t  the  Gulf Coast and would be of value in  

c o r re la t io n  w ith in  the  Wiloox group.

O ther u n ite  w ith in  the  f lo r a  a lso  show a p p a ren tly  s ig n if ic a n t  

v a r ia t io n .  The increase  o f  Pinus in  le v e l th re e  o f  the  th ir d  seo tio n  

sampled appears to  have a magnitude th a t  oan be d e tec ted  w ithout 

q u es tio n . F u rth e r , i t  does no t reach such a  magnitude ag a in  in  any 

le v e l .  D in o flag e lla te s  in c rease  d is t in c t ly  in  s e o tio n  two.

Many of the  genera, suoh as Carya, a re  p re se n t in  the e n tire  

s e c tio n  bu t show no s ig n if ic a n t  changes in  d e n s ity . O thers, suoh as 

T i l i a ,  a re  found s c a t te re d  th r o u ^  the  s e c tio n , bu t t h e i r  presence o r 

absence cannot be given s t r a t ig ra p h ie  s ig i if ic a n c e  because they a re  

rep resen ted  by only a few in d iv id u a ls  There th ey  a re  found.

Of the sp o res, Lygodium is  most abundant and a lso  shovrs the 

g re a te s t  v a r ia t io n  in  d e n s ity . The p a tte rn  o f v a r ia t io n  is  not 

suoh th a t  i t  appears s u i ta b le  f o r  c o r re la tio n . The ESSTRICHCSPH&ERIDiE 

show the  seme type o f v a r ia t io n  from le v e l to  le v e l and , d esp ite  th e i r  

environm ental s ig n if ic a n c e , a re  of questionable  use f o r  c o rre la tio n  

o f zones w ith in  th e  Wiloox.

Need f o r  A dditional Work 

This in v e s tig a tio n  was concemed vrith the  v e r t i c a l  d is t r ib u t io n  o f 

the  Wilcox spore and p o lle n  f lo r a  in  a oomposite s e o tio n  in  a lim ited  

a re a .  The s tx a tig m p h ic  izportanoe of the  r e s u l t s ,  i f  any , oan be
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r e a l iz e d  only  nhen o th e r seo tio n s  along the s trilce  and down the dip o f 

the Wilcox groip hare been examined and compared. The a p p lic a tio n  o f 

palynology to  s t r a t ig ra p h ie  problems in  the  Gulf Coast T e r t ia ry  depends 

tqpou suoh a d d itio n a l in v e s t ig a tio n s ,

Sunmary

A t o t a l  o f 62 genera o f p o lle n  and spores a re  described  in  the 

lam inated  clays and sands o f th e  Wiloox group in  so u th -c e n tra l Ark­

an sa s , In a d d itio n  to  th ese  p la n t  m iorof oss i l s , re p re se n ta tiv e s  o f 

the  Dinof la g e l la ta  and o f th e  H ystriohosphaeridae a re  id e n t i f ie d .

The f lo r a  is  dominated by the angiospem s and is  c h a r a c te r is t ic  o f  

tiie  lower T e r t ia ry . I t  is  s im ila r  to  th a t  desc rib ed  from the  Eocene 

o f  Gezsmny,

The f lo r a  remains u n ifo m  in  co sp o sitio n  th ro u ^ o u t  much o f 

the  s e c tio n . This was to  be expected beoause the  u n ifo m ity  o f the  

sedim ents in d ic a ted  th a t  the  d e p o sitio n a l environment did n o t change 

g re a t ly . The lower p a r t  o f th e  seo tio n  is  ch a rao te rized  by an 

abundance o f  the  p o lle n  o f Oastanea, which made vp as muoh as th r e e -  

fo u rth s  o f th e  t o t a l  of g ra ins counted in  many sa sp le  le v e ls .  The 

ab ru p t d isappearance o f th i s  p o lle n  type in  th e  tp p e r  p a r t  o f the  

s e c tio n  is  considered to  have reg iona l s t r a t ig r a p h ie  s ig n ific a n ce  

f o r  c o r re la t io n  w ith in  the Wilcox groip of th e  Gulf Coastal P la in ,

An inorease  in  the  p o lle n  o f Pinus and an in c rease  in  d in o f la g e lla te s  

p o s s ib ly  has s t r a t ig ra p h ie  v a lu e .

The f lo r a  is  a m ixture o f ten p e ra te  and t r o p ic a l  to  su b tro p ic a l 

genera and is  in te rp re te d  as being  the r e s u l t  o f th e  m ixing o f the  

p o lle n  from p la n ts  on a low, wam c o as ta l p la in  w ith  th a t  from p la n ts
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in  neighboring  h I r l a n d e .  ▲ h i ^  r a t io  o f q u a rts  to  fe ld s p a r  in  the 

Wilcox sed im ents,  d e sp ite  a  source f o r  d e t r i t a l  fe ld sp a r  in  the  a re a , 

sIm ports t h i s  concept o f th e  Wiloox c lim ate .

The presence o f  the re p re se n ta tiv e s  o f the H ystriohosphaeridae 

and the  D in o fla g c lla ta  in d io a te  th a t  the  sedim ents were deposited  in  

a b rack ish  o r  marine enrironm ent, Beoause of the  lim ite d  numbers o f  

th ese  teo  groins p re sen t as  m icro f oss i l s  in  the  s e o tio n  s tu d ie d , end 

because o f th e  n a tu re  of th e  sed im ents, the  d e p o s it io n a l environment 

is  in te rp re te d  as being b rack ish  m ater lagoons o r  lakes along  the  g rea t 

d e lta  form ing in  the C oastal P la in  a rea  during the  lo n e r  Eooene.
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PLATE 1

Figure

1,2 Anemia gp. 1
(1 ) il? m icrons S lid e  no , 6-12-H -l
(2 ) m icrons S lid e  no . 6-12-M-3

3,U Lygodium so . 1
(3 ) 68.6 m icrons S lid e  no , 6-6-M-3 
(ii) 72 m icrons S lid e  no . 6-6-M-5

5 D e lto id o so o ra  so . 1
20 m icrons S lid e  no. 6-7-B -?

6 SphagnumsDorites so . 1
26 m icrons S lid e  ii-1-5

7 h u g u la tis D o r ite s  so . 1
32 m icrons S lid e  no. 2-Ü-B-7

8 R u g u la tis p o r ite s  sp . 2
I1.I m icrons S lid e  no . 3 -1 -5

9 ,10  C o r ru g a tis o o r i te s  so . 1
( 9 ) 57.8 m icrons S lid e  no. 3 -5-8
( 10) 68 m icrons S lid e  no . L-1-5

11 L y g o d io isp o rite s  s a .  1
50 m icrons S lid e  no . 6-12-M-5

12 Lycopodium so . 1
Lo m icrons S lid e  no . 6 -12-H-1
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PLATE 2

Figure

13 P u n c ta tiS D o rite s  sp . 1
o3 m icrons S lid e  no . 2-$-T-10

lU C in g u la tis p o r i te s  so . $
113.5 m icrons S lid e  no . ii-1-9

15 C in g u la t is p o r i te s  so . 1
lié m icrons S lid e  no. U- 1-ii

16 C in g u la t is p o r i te s  sp . 2
39 .5  m icrons S lid e  no. 3 -5-8

17 C in g u la t is p o r i te s  so . 3
l i l  micrtms* S lid e  no . 2~h-h

18 Gymnogramma sp . 1
52 m icrons S lid e  no . 2 -5 -T - l

19 C in g u la tis p o r i te s  sp . U
69 m icrons S lid e  no. 6-7-T -6

2 0 , 2 1  Athyrium (? )  s p .  1
(20} iiO X 61i m icrons S l id e  no. li- l- ii
(21) ii5 X 63 m icrons S lid e  no. 6-6-M-3

22 V e rru c a to sp o rite s  so . 1
50 X 60 m icrons S lid e  no . 6-9-M-3

23,2b  S ch izaea S P .  1
(2 3 ) 52.6  X 7 3 .b m icrons S lid e  no. 6-6-M -l 
(2b) 6b X 82.5 m icrons S lid e  no. b-1-9
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PLATE 3

Figure

25 M onoco lpooo llen ltes  sp . 2
31 .5  X 52 m icrons S lid e  no, 2-18-3

26 M onoco lpopo llen ites  sp . 1
18 X  27 m icrons S lid e  no , 2-18-1

27,28  i-Iau rttia  (? )  sp , 1
( 27 ) 39 m icrons S lid e  no , 3-9-B-9
(28) 35 m icrons S lid e  no , 2-8-B-6

29 M agnolia (? )  so , 1
58 m icrons S lid e  no , 6-12-M -I

30 In a p e ra tu ro D o lle n it e s  so , 3 '
56 h e r o n s  S lid e  no , 6-6-M-7

31 In a o e ra tu ro D o lle n ite s  sp . 7
50 m icrons S lid e  no , 6-6-H -2

32 In a o e ra tu ro p o lle n i te s  so , 2
15 X  77 m icrons S lid e  n o , 3 -9 -B -l

33 ,31  In a o e ra tu ro p o lle n i te s  so , 1
(3 3 ) 52 X  68 m icrons S lid e  no, 3 -9 -B -6  
i 3 h )  56 m icrons S lid e  n o , 3-9-B -5

35 In a o e ra tu ro p o lle n i te s  so , 6
38 m icrons S lid e  no , 3-9-B -2

36 I n a o e ra tu ro p o lle n i te s  sp , 5
20.5  m icrons S lid e  no , 1 -1 -1

37 In a o e ra tu ro p o lle n i te s  sp , 8
30 m icrons S lid e  no , 3-9-B-9

38 l i l iu m  (? )  sp , 1
113 m icrons S lid e  no , 3-9-B -2

39 In a o e ra tu ro p o lle n i te s  sp , 1
15 m icrons S lid e  no , li-1-6



Wilcox Plate 3
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PLATE li

Figure

ho Taxodium sp . 1
33 m icrons S lid e  no, U-1-5

Ul,U2 A nus sp . 1
( ii l)  78 X  92 m icrons S lid e  no. 6 -1 0 -B -l
(Ü2) 67 X  90 m icrons S lid e  no. 6-6-M -l

Ù3 G prptom eria sp . 1
35 m icrons S lid e  no. ii-1-10

ÜU Podocarpus sp . 1
iiO X  7 ^  m icrons S lid e  no. 6-6-M -l

h^fU6  E x t r a t r ip o ro n o l le n i te s  so . 1
^Iji57™15microns S lid e  no. 6-6-M-6
(L6) liO m icrons S lid e  no. 6-12-M -l

h7 B etu la  sp . 1
Ii2 m icrons S lid e  no. 6-6-M-7

b8 ,50  % A cc. sp . 1
(u8^ 3^ m icrons S lid e  no. 6-12-H-2
( 50) 32 m icrons S lid e  no . 6-6-M-L

L9,51 Corylu s  sp . 1
(L9) 2^ m icrons S lid e  no. 6-6-M-L
( 51) 28 m icrons S lid e  no . 6-12-H-6

52 T r ip o ro p o lle n i te s  s p . 3
^2 m icrons S lid e  n o .6 -6 -M -2
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PiATE $

Figure

53 T r lp o ro p o lle n i te s  sp . 1
29.5  m icrons S lid e  no . ^-6-M -l

5L I n t r a t r ip o r o p o l l e n i t e s  so . 1
29 m icrons S lid e  no . 6-12-M-2

55 Pix)teacid i te s  sp . 2
25 m icrons S l i d e a o . ^-6-M-6

56 P ro te a c id i te s  sp . 1
U5.3 m icrons S lid e  no. 5-1-3

57 T r i a t r io p o l le n i te s  so . 2
30 m .crons S lid e  no . 6-7-T-ii

58 T r i a t r io p o l le n i te s  so . 1
40 m icrons 6-7-T-1Ô

59 C e l t i s  (? )  sp . 1
21 m icrons S lid e  no . 6-9-3

60,61  T ^ p o ro p o lle n i te s  sp . 2
( 60)  38 m icrons S lid e  no , 2 -8 -8-8
( 61) 36 m icrons S lid e  no . 2-8-B-2

62,63  E n g e lh a rd tia  so . 1
( 62 ) 38 m icrons S lid e  no. 6^12-M-l
( 63) 39 m icrons S lid e  no . 6-6-M -l

6U ,65,66 Carya sp . 1
(6/ij 3 8 .5  m icrons S lid e  no . 6-6-M-8
( 65) h2 m icrons S lid e  no . 6-6-M-L
(66) ii2 m icrons S lid e  no , 3 -7-2

67 A nacolosa (? )  sp . 1
22 m icrons S lid e  no . L-1-10

68 Garpinus sp , 1
L2 m icrons S lid e  no . 2 -5 -T - l
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?UT£ 6

Figure

69 Ulitius sp . 1
37 m icrons S lid e  no, 2-ii-ii

70 P o ly p o ro p o lle n ite s  so . 2
38 ,5  m icrons S lid e  no, 6 -1 -B -l

71 Chenopodium sp . 1
32 m icrons Slj.de no. 6 -9 -T - l

72,73  P te ro c a ry a  so . ~.
(72) 36 m icrons S lid e  no . it-1-10
( 73) 35 m icrons S lid e  no . 2-8-B-2

I h f l S  P o ly p o ro p o lle n ite s  sp . 1
( 7W L2 m icrons S lid e  no , 2-8-B-2
( 75) h2 m icrons S lid e  no , 6-9-3

76 I t e a  (? )  sp . 1
35 m icrons S lid e  no. 3-9-B -5

77 S taberhoa  (? )  sp . 1
it8 m icrons S lid e  no, 6-9-T -5

78 T i l i a  (? ) S P .  2
30 m icrons S lid e  no. $ -1 -6

79 T i l i a  sp . 1
h8 m icrons S lid e  no. 6-6-H-2

80 T r ic o la o p o l le n i te s  so . U
33 m icrons S lid e  no . $ -1 -6

81 I l e x  so . 1
U2 m icrons S lid e  no. 6-6-H-3

82 I l l ic u m  (? ) sp . 1
73 m icrons S lid e  no. 6-6-M-9

83 , 8ii S a lix  so . 1
(83) 31 .5  m icrons S lid e  no. 6-6-M-lO 
(8U) 28 m icrons S lid e  no . 3-9-B
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PLATE 7

F ig u re

35 ,86  T r ic o lp o p o lle n ite s  so , 3
(8^) li2 m icrons S lid e  no , 6-12-M-?
(86) iiO X $6 m icrons S lid e  no. 6-6-M -l

87 T r ic o lp o p o lle n ite s  so . 1
1^ X 20 h e r o n s  S lid e  no . 6-6-M-2

88 T r ic o lp o p o lle n ite s  sp . 2
38 m icrons S lid e  no . 6-12-M-7

89,90  Querous sp . 1
( 89) 20 X 3^ m icrons S lid e  no . 3-9-Ü -5
(90 ) 23 X 3Ü m icrons S lid e  no . 3 -9 -S -8

91 Ephedra (? )  s p .  1
2ii X ho m icrons S lid e  no. 5 -1 -1

92,93 C astanea so . 1
( 92 ) 16 X 20 m icrons S lid e  no, 6-6-M -l
(93 ) 16 X 22 m icrons S lid e  no, 6-9-T -3

9u,95 ^ u s  so . 1
( 9L) 31 X UO m icrons S lid e  no. 6-6-M-6
( 95) 32 X 39 m icrons S lid e  no, 6-6-H-3

96  T r ic o lp o ro p o lle n ite s  so . 3
25 X 35 m icrons S lid e  no . 6-9-T-5

97 T r ic o lp o ro p o lle n ite s  sp . 2
35 X 55 m icrons S lid e  no. 3-U-T-7

98 Rhamnus (? )  sp . 1
37 m icrons S lid e  no, 2 -8 -B -l

99 Lyssa so . 1
89 m icrons S lid e  no, 6-6-M-8

100 Myssa sp . 3
22 m icrons S lid e  no . 6-12-M-2

101 Nyssa so . 2
80 m icrons S lid e  no . 6-12-M-5



Wilcox Plate 7
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PLATE 8

Figure

102 Symolocos s d ,  1oymi
3 o !ndcrcns S lid e  no, 6-12-M-5

103 T r ic o lp o ro p o lle n ite s  sp .
25 m icrons S lid e  no . 5 -1 -1

lO L,105 ' T rico lp o ro p o llen ite%  so . 1
(lo li)  63 raierons S lid e  no . 2-8-B-2
(105) 70 m icrons S lid e  no . 2-8-Br-li

106 T e tra c o lp o ro p o lle n ite s  s a .  1 
78 m icrons S lid e  no. 2-8-B -6

107 î 'ten ilkara  so . 2
25 m icrons S lid e  no . 6-6-M -l

108,109  M aniücara sp . 1
( 108) 3 8 .5  X 50 m icrons S lid e  no. 3 -2-8
( 109) 37 X W m icrons S lid e  no . 2 -9 -1

110 ' P o lygala  S D . 1
31 X 38 .5  m icrons S lid e  no. 2 -9 -1

111 P o lle n  type A
20 X 28 m icrons S lid e  no . 2-8-B-7

112,113 N othofagus (? ) sp . 1
( 112) ho m icrons S lid e  no. 5 -1-2
( 113) 36 m icrons S lid e  no . 3-U-T-6

llU  Rhododendron sp . 1
50 m icrons S lid e  no . 2-5-T-3
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PLATE 9

F ig u re

115 H ystrich o so h aerid iu m  sp «  1
éo m icrons S lid e  no, 6-7-B -8

116,118  H y st^ ch o so h ae rid iu m  sp . 2
( l i é )  ^2 m icrons S lid e  no , n -8-B - l
( 118 ) h l  m icrons S lid e  no , 6-7 -3 -8

117 H ystrichosphaerid iu in  sp . 3
51 m icrons S lid e  no , 6-10-B-8

119 W e tz e l ie l la  a r t i c u l a t a
98 X lo é  m icrons S lid e  no , 5 -1 -1

120 I n c e r ta e  Sed is sp . 1
90 m icrons S lid e  no , 2 - 1 - k

121 Fungus sp , 1
10 X 65 m icrons S lid e  no , l i - l - i ;

122 Fungus sp , 2
111 X 26 m icrons S lid e  no, ü -1 -5

123 Fungus S P ,  3
12 X 58 m icrons S lid e  no , U-1-9

1 2 h  Gonyaulax (? ) sp , 1
112 m icrons S lid e  no, 2-8-B -7
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