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i NTF}ODuCT I ON

The  Eudora Shale rlember  of  the  Stanton  For'mation  has  been  inter.preted  a5  ta

t.ypical  dee[!  'w'ater,  anoxic  shale  lithofacies  belonging  to  a  classic  ihli5€`ouriar\

megacyclothem  (.Heckel,   1977,  Heckel  and  Bae5en'rann,   1975;  Boardml,an  et`  all,

1983)    Based on  current  models,  the Eudora  Shale  represents the  maximum

Position  of  transgression  and  depth  developed  during  `5tanton  deposition.   The

Eijc]ora  Member  is  cr\,aracterizefd  rj\,J.  black,  pno5phate-ricr!,  fi5sile  shales.

inter.preted  as  being  depo5itec!  r]elciw  an  anoxif.  ano;¥.'`ic  r,H-jundary,  and  i5  boijrided

by.  dark  to  mec!iun  gray  shales  interpreted  as  being  {]epositecl  in  a  dy\5aer¢fjic

zone  above  tr\e  anoxic  bottcm  toncHtion5  (Hec`kel,1977  anc!   1, 984).    Act:circ!ing  t.cj

current  thinking,  the  fauna  enclosec!  ir\  the  Eudora  shoulc!  consist  primarily  \:.f

pelagic  forms  such  as  fish  and  cephalopod5,  anc!  !jt;i\-+Hjit¢us  assemblage5`  t`f

typical  deep  'water  ccinrjclont5.   This  deeper  water  faiun,3  i5  replaced \;ertically

by  a  n-H.jr€  nor.mal  marine  bentr\os  i.ontained  `wit.hln  ba5al  anc!  iupper  gray  shale

lithofacies.   These  gra.}J  shale5  have  been  inferred  t{)  re[ire5ent  the  i.nltial

phases  of  c\,Jclothem  transgression  and regres5ion`

Over  i jve  Euc!ora  sections  were  measured  anc!  Sampled  at  v.arious  lor..ation5

in  northeast  and  east  centr.al  Kansas  (Figure  1  and  Appendix  1 ).   The  pijrprjse  of

this  investigation  is  to  test  the  overall  valiclity  of  the  c.\,v.clothem  model

generalized  above,  ani]  to  a  certain  extent  test  the  `ivJ.alic!ity  of  layer-call:i

Kansas  st,r`atigr.aphy.  in  {3eneraL       This  repor.t  pertair\s  .`;pet:ifically.  on  the

paleoecology  anc}  taphoncimy`  of  norrproc!ucti\]  br.achii3p\:.H]s  ccillected  froni  the

measured  sections,  ancl  deals  with  their relationship  witri  the  overall

lit.hofaci,es  and  strat.iqraphic  distribimon  of  the  Eudora  Shale.   All

interpretations  are  fja5ed  on  the  authors  measurec!  sect{on5  and  ob€.ervatitJn5,
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tt}n`.5eqijer`t.i:,ff  ni=!  r.i--tea.:,!`jr.eiJ  5et=t`!€!,r.!5  i=!?-tr\e  i-:...'ii`i   cr.EeF:-.   ar.i!:-i  ijFiper-5r`iaie5  at   trie

L.izar{3  q'\jarr`y  w`: 11  be  f ounG  in  tr`e  app.end`ix`

5TRAT i GP`AF`HY  AND  L i THOFAC I E5

ATtthough  a  full  account  of  the  nomenclatural  and  5tratigraphic  history  of-

the Eudora Shale  is  be`,y'ond the  scope of this  report,  the  reader  is  referred to

Condra,   1930;  Moore,   1, 936  anc!   1949;  anci  Heckel,   i 984  T`or  an  overall  hist.orical

vlew.    Regiona`!1y  the  Eudora  5ha`ie  is  one  of  fiv'e  member.a  belonging  to  the

5tanton  Formation  ot-the  Lansing  Group,  Upper !`1lssourian  age,  which  crops  .SUE

along  a  north  by  northeast  tr`ending  belt  throughout  ea..Stern  Kansas  (Flgure  'i `;.

The  Eudora  is  conformably  bounded  abfjve  anci  below'  b`y..  t.he  Stoner  Llmest.or\e

and  Captain  Creek  Limestone  members respect.i`v.ely.   5ectiQns  measured  in  the

field course fall  into two,  broad paleogeographic facies zones as defined by

Heckel  ( 1975).   The  Eudora  at  Edgerton,  Fogel  anc!  k`.lil  Creek  occur  wlthm.  an

inferred open marlne  facies belt,  and  the Eudora measured at  the Lizard  and

MCAdams  Quarries  fall  in  Heckel's  algai  mound  f`ac:es  f>alt.    Analysis  of  the  t`',`v'e

measurec! sections  iridlcates  that  four  iithostratigraphic  units  can be  di5cemed

in  the  Eudora  based  on varying  fauna}  and  sedimentologica'i  characteristiL`.s

exriibitecl  between  the  units  (Appendix  1,  Section  De5cr`iptions;  and  Figur.e  2)

Phosphatic  Shale  Lithofacies

This  lithofacies  is  repre5erited  by  bec!  numbers  4,  2  ancl  1   at  the  Ec!g€rtonj

Lizard  and  Foge]   iocalities  respectively  {see  Append`,x   1, ),  and  is  conspicuous'i`;,.`

mls`sing  at  the rl,cAdams  and  Kill  Creek  sites,   Where  it.  is  present,  thfis

}:thofacies  i5  characterized  by  I,aminated,  phospr,atJc-rich,  black  fissile  shale
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Phosphate  Occurs  as  nodules  or  as  thin  discontinuous  laminae.   Faunally,  the

llthofacles  encloses  a  well  preserved  pelagic  or  pfj5sibly  thanatocoenetlc

a55€mt`iage  r`epre3erited  b-`yr  f i3h  remam5,  conoc{onts,  sr,rimp,  cephalopods  and

conularic!s`   This  i,ithofacies represents  the  classic  anoxic  portifjn  of  Hecke'`'s

( I, 977)  cyclothem  moclei.

Dark  Gray  Shale  Lithofac}es

This,  lit,hofac.ies  ls  represented  by  bed  numbers  7  and  8a  at  Ec!gerton,  3  and  5

at  Fogei,  ti'.ie  upper  10  cm  of  bed  2  at  the  Lizard  quarr`y',  and  bed  2  at MCAdams

(see  Appendix   I ),    LithologicaHy  it  is  a  blac.k  to  very  dark  gray,  p`y`ritic  to

sHghtly  phosphatic,  thin-bec}ded  to  thickly  lamjnatecl,  well  indurated  sr`ia',e,

Pyrlte  occurs  as  c"st'inct  nodules  or  as  Tine  dissemiriations  rep'iacing  sheli

material.   Phcisphate  is  rare  in  the  lithofacies  exceFjt  in  bed  3  of  the  Fogel

sectlon,  w.here  it  occurs  as  c!iscontinuous,  very  triin  'iammations    Enclo5ec}

fauna  are  the  same  as  that  found  in  the  phospr,atic  shal,e  lithofacies  c!e5i:,ribed

above,  except  f.or  the  occurrerice  of  numerous  orblculoia  and  Hngula

Inarticulate brachiopods,  and occasional  articuiat.es  represented by  //Eie^`cJ`//a

sp.FrmT\i  ,Hue5{edia mom7driii  IT atjJe .2:\!`  Trar:ec:. at   I:htir]dri{e5  sp.  arih    foJt]pfl,y[u5

.i,#.   are  common  in  this  lithof`acies  at  the  Lizar.d,  Fogel  and  Ec!gertcin  loca3iit`ies`

Previous  interpretations  oT-this  lithofacie5  ji3  one  oT'  a  dysaerobic  environment

of  depo5ition,  becoming  increasingly  aerobic  toward  the  top  of  the  lithofacie5

(HeckeL   1977},   Field  observatjions  tend  t.o  support  this  interpretation

Silty  Calcareous  Gray  Shale  Lithofacies
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This  11,thof aciE5  15  r.epr.eser.!teij  t!:.pJ  tieij  n!jr{i:!ef-.5  3,  =i  fr`:,a  €!  at  Edger.t.or`i,  2  ant-i

4 at  FogeTi,  bed  i,   at  Lizard,  and  the  basal  6  cm  at  K:ill  Creek  (see  Appendlx  1 \J.

Lithologicaily.  the  shale  i5  med'ium  gray,  poorly  indurated,  s"ghtly  silty  and

calcareous.   Fissility  is  generally  well  developed,  especially'  in  weathered

sections,  but  a  b`iocky  bedding  character  is  a'iso  ey`hibited  in  speclf ic  horizons

(Fogel  bed  2}.   FaunaHy  the  shal,e  is variable,  ranging  f ron  a  total  absence  oT.

calcaireous macrofossils,  to a t-airly dlver5e assemblaqe consisting of  riumerous

spec{ies  of  inartlcu'iate  anc!  Small  articulate  brach{iopoc!s,  and  bryozoans.    Where

a  Calcareous  fauna  is  absent.,  numerous   C77{Jnc/y`/`/£5+ 5-¢,   aricl  `? P/Lii»c7/J./PJ j#

burrows  occur  (Fogel  becls  2  and  4).   The  presence  oT-calcite  also  suggest.5  that

a calcarerjus i auna may  have been present„  but  has  Subsequently  been dissolved

by  diagenet.ic  events.    Although  no  molciic  pre`3er`v'ation  was  noted  in  t.ro5

1ithofacies  at  Edgerton  and  Fogel,  the presence  of  calcite  in  t.hese  shale5

suggests that  a calcareous fauna may  have beer\ pre5erit  at  one t`me,  a-itr`iough

not  to  the  abundances  observec!  in  the  Kill  Creek  and L`,zara  examples.   This  is

speculative,  ancl  lit  may  be  that  the  Edgerton  ancl  Fogel  representatives  of  th`is

Hthof-acle5  are  indeed  c"fferent  from  those  seen  at  k.'`ill  Creek  anci  Lizard.

However,  sampT,ing biases precludes a more  deflnitive  answer than  to Say  t.hat

the  shales  of  this  lithofacles  are  lithologically  the  same  at  all  1ocation5`

Calcareous  Clay  Shale  LithoT-acies

T,hrs  lithofac`ies  is  represented by  becl numbers  8b  ,and 8c  at  Edgerton,  art  ¢f

the MCAclams  shales,  bed  3  and  the  upper  shale  unit.5  at  Lizarcl,  t,he  upper.  6  cm

at.  Kjill  Creek,  and  bed  6  at  Fogel..   The  lithofacie5  is  tyrjicaily  c.lay-rich,  blocky

bedded,  medium  gray  to  grayish,  brown  in  color,  and  calcareous.   Different,1,at`,!3n

between  this  lit.hofacies  and  the  silty  calcareous  shale  lithoT'acie5  is  tr`ie
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absence  ot-terrigenous material  and  the  high abundance  and diversity  of  the

enclosed  brachiopod  fauna.  (Tables  1   anc!  2).   Deperidirig  on  its  stratigraphlc

location,  this  Hthofacie5  sign.if ies  the  imtiation  or  cessation  of`  normal  marine

conditior,5  within  the  basic  c`y`clotriem  modeL

STRATiGBAPHIC  DisTBIBUTloN  0F  LiTHOFACIES

SuperficiaHy',  the  c]`;strlbutions  and  thicknesses  of  the  lnc„vic!ual

lithostratjgraphic  umts  seem  to  be  influencecl  b'y.`  trie palecgeographic  facies

belts,   A more  definitive  answer  to  triis  paleogeograph`,c  control,  will  only  be

fclrthcoming  with  additional  t-jeld  work,   Figure  2  is  a  lithostratigraphic  cross

section  of  the  individuai  shale  1,'ithofacies.   The  f igure  i5  self-explanatory,  so

rio elaboratlon needs  to be  made,  except  that  the  Interpretations representec} by

the sect{ion are basec!  on my  own section measurements.   I  am  sure  that  t.he5e

interpretations  will  change  as  inc!ividual  group  sections  become  more  complete.

It  shoulc!  also  be  notec!  that  the  Section  is  hung on  trie  occurrence  cif  the  f irst

major  llmest,one  bed encountered  above  t`he  Captain  Creek riember.   Whether

this  ilmestone represents  the  start of  Stoner depoE;ition  15 stiil  a matter of

conjecture,  anc!  will  not  be  resolved  in  the  confines  of  this  paper.

Using  the  first  limestone  as  a  datum  did  two  things:   1 ),  it  placed the

thickest  5ectiori  of phosphatic  shale seen at  Fogel  ir\to  the  deepest  anc] most

sheltered part  of  the basin;  and 2),  it  took  the upper shaies  at  the Lizard site

and placed  them  a5  stratigraphicall`y`  high  in  the  section  as  possible  (see Table

5  for  an  explanation),    !f  Heckel's  facies  belts  are  correct,  then  the  Capta:n

Creek  Member should have  been  a  paleotopographic  high  during  Eudora

c!eposition,  due  to  algal  mound  bu"d-ups,   This  seems  to  be  the  case  based  cjn

my  interpretations,
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rJne   1.r\ter.astir-.F3  i-€atijre  {3T-I.r.i-!s  '3e!=ti`!=!r`  15  -!t.-5  5ijF!F!tir.I   i3?   I.r.!e  .=!ai3ei-Tlar.i  rj  €T,

aL,  { 1991 )  black  shale  model.    It`  time  "nes  are  drawn  paraHel  to  the  datim

p'iane  of  the cross  sec.tion,  they  wiH  laterally  intersect.  shales  representing

var`y'ing  degrees  of  oxygenation,    !mpling  a  lateral  as  we'il  as  a vertical

graclation from  anaerobic  to  dysaerobic-exaerobic  to  aerobic bottom  conditions

(compare  facles correlation  at  the 'Lizard quarry` with  f igure 6  in Sageman et

al.,1991 ),   The  lateral  sequences  are  characterized by  initial  phosphatic  shale

containing  no  normal  marine  benthic  organisms,  gracHng  Into  a  c!ysaerobic

environment  containing  numerous   cAc?Ac7y`/`/€f  burrows  and  a  small  sheiiy.'

brachiopod fauna,  which  in  turn  grades  into aerobic  bottom  conditions

supporting a normal  marine  faunal  as5embiage,   This  interpretation of  the

Eudora  is  pure  conjectiire  based  on  the  lim;ited  amount  of.  coHected  c!ata,  and  is

strongly  clependent  on  how`  one  correlates  the  indi`v'idua!  lithofacies between

each  sectiori,   Yet [iasec! on  the present  level  of  completeness,  a strong

argument can be mac!e  favoring Sageman's  interpretation of  black  shale

deposition.

BF}ACHIOPOD  PALEOECOLOGY  AND  TAPHONOMY

This  section  of  the  report  deals  specif ically  on  the  cciHected  rion-pri`;dui:tld

brachlopod occurrences  in  the  Eudora  and probable  lower  shale  riorizons  of  the

Stoner  Limestone Member.   The  majori'ty  of  the  enc'iosec!  ',nform,ation  was

ilbtained  trirough bulk  processing  of  shale samples  taken from  the  GPS sections

at  the various  outcrop  locations,  and provides  the  basis  of  the  jnterpretatlons

found  in the  general  paleoecology  section  (Table  1.;,   !t  should be  noted  that  for

ease  of text  referral„  sample5  of  Shale  horizons  in Table  1   are  c!esignate`-J  by

TDS  bec}  numbers  anc!  not,  by  their  actual  correspor\clinq  GPS  sect.ion  number.3
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Float  and  select  sample  collection  provided  the  bulk  of  information  on

brachiopod taphonomy.   Although  data  is  far from  complete,  an approximate

idea  of  the  brachiopod  paleoecology  during  Eudora  Sedimentation  can  be

gleamed.

6enerai  Paleoecology

Severiteen  nor-proc!uct.id  l`jracriiopoc!  genera  anc!  at  least. as  many  species  are

represented  ln  the  Euc!ora  anc}  5toner shales  (Tables  1   and  2)`   Approximately  35

percerit  of the genera are  represented by  the  5pirif erg with  a t-unctiona'i

pedlcle.   The second dominarit  group  is  represented by  the  strophomemd3

(„E'gA'e//a,  4Ey44z/a and  5c^.A4tcifi€rf€//a),  which had the ability to cemented

their pet"cle valves to a hard substratum,   Only  the chonetids and   ir`g//c9r€//J

represerit probable  free-1iviiig  forms.   !t  is  interesting to note  that both of  the

freeliving genera reach their riighest abundances  in the basal  portions  ot-the

Euclora  Shale,  and  steadily  decline  in  numbers  up-Section  (see MCAclams  faunal

content  in  table   I ).   A reverse  trend  is  seen  for t.he  larger  pedicle-types  like

IVPc35-p//.//`€r and  f4#7f7c7f//a,  which  increase  in numbers  up-section,   This  could

indicate  a  lack  of`  t`irm  substrates  at  the  start of  Eudora  deposition  favorab}€  to

free-living  forms.   As  deposition  conti+nued,  concentration  of  shell  material  on

the  substrattum  woulc!  have  providec!  harc!-grounc!  surfaces,  allowjng  increasec]

colonizat`ion  by  pedicle-types.    If  this  is  indeed  trie  case,  then  the  shale  sample

from  the  lower portion  of  bec}  7  at MCAdams  becomes  sigmficant,  basec!  on  the

not}ceable  increase  of  aburidance  ln  free-living  f`orms,  accompanied  by  a  s"ght

decrease  in abundance  in pedicle-types ( f£}z}?#t?.+-/ta).   This  could suggest,  that  a

change  in the  rate  of Shale deposition occurred  above  bed 6  at MCAdams,

creating softer substrates favorable for the free-living brachlopod5.
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A  cor.r.elatii:!r.!  i-{iatr.i::a::  w'a5  run  i3n  tl-.!e  t-Sun;a-i  aE!uniJarli=e=.  tattuiate!J  ifl  I.at!!e   1 j

and  is  .illustr.ated  ir`i  table  3.   Tr-.ie  faur\al  list  for  Foge'i  was  left  out.  of  the

matrix because the data  il,lustratec!  in table 2 represents d'ifferent  5ampllng

techniques than those represented by  table  1,   The correlation matrix  shows

two distinct  groups of assoc'iation,  which may  repr.esent  two communit`/`  types

common during Eudora deposition.   The first  community  is  termed  the

A/gt35:z7/r7`/-gr-community,  and  is represented by the  large  attached brachiopod5

Neospirifer ,  Die/asma arnd  Derbyia ifF\ryurei).    Composita ateif i a:rfu;ifNIsahigrin

positjive  correlation `with each of the  three community  members {especlally

with  4;`e/a5zr7al,  although  it was not statistically significant at 5 percent

rejectiori.   The  second community  is  termecl tr\e   frur/.¢4`{zr/3--community {Figure

T|).  r.'fysmtoens irttJurid£  Crurithyris ,  Hustedia ,  Puric[{jsplrifer anif i  r/eekel /a , 3c]rrd

a!!  show  a  statisticaHy  strong positive correlatiori with each other.   The

important.  feature of  these  two  communities  is not.  .lust the  strong positive

correlation between members  within a community,  but  tl`ie  t`airly  strong

negative  correlation  exhibited  between  the  dominant.  members  of  the  twc>

communities.   Not.eworthy  is  the  disassociation  Of`  ^£c7Lt^¢/r/I,far with

fr%r/fr7,+'r/i and  #zz5f€d/a,   Also,  if  the rejection probabi"ty  is decreased to

between  -,300  and  -,400,  then  al!  members of  each  commurHty  are

disassociated from  each  otr`ier  (Figure  3).

Forms  in  the  frz"`£f},!rr/Lb-~community tend to be  small,  punctate  or

psuedopunctate  and probably had a functional  pedicle.   The punctate shell

structure  and  small  size  would  be  beneficial  for  respiration  `in  slightl`.I/  anoxic

environments  (Alexander.,   1977;  Fursich  and Hurst,   1974).   This  is  suppoirted  by

the  common  occurirence  of  th';s  community  {in  t.he  basal  Eudora  beds  at  Edgerton,

antl  basal  shale  units  at  Kil'i  Creek.   The  dominant  members  from  the

zVpc7.t-/7,Jr/f€,r-cGmi`riun'ity  tend  to  be  lartie,  arid non-punctate,    I?/€/afz77c?  seems  to
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contradict this statement,  being a punctate form  and rather small  compared t.a

A/pc75-¢/r/`/'ar anc!  i-£?#7¢L]5-;`fa.   i t  may be  that  because  P/p,.'a.i-#7c? hacl a fair`1y

simple  terebratuHform  loop  ({implying  a  simple,  jineff ic.lent  lophophore),  it

would be  excluded  f r.om  low  oxygen  environments  (Muir-Wood et  al.,  1965}.

Paleoecology  of  Specific Taxa

I.1uch  can  be  inferred  of  the  pa}eoecology  of  the  specific  taxa collected  fi'jrm

the  Eudor.a  shale5.   unfortunately  the  data  base  is  'iimited  and  riarrow  T`:3r  ar`iy

firm  conclusions`   So  interpretations  presented  in this 'section shoul,d be

viewed witri  a  grain  of  salt`

Some  mention  hias  alread`.yl'  I.een  made  concerriirig  the  chonetic!5,  and  to  trieir

Poss'ible  ex.clu5ior.  in f',rm  or hard  substrate environments.   interestingly  there

exists  a  fairly  high negative  correlation between  fc}mpc}f/fa  an,a  the  chonetic!s

which  may  support  this  hypothesis  (Figure  3}.   Obviously'  specifics  w"  only  gel,

into  a  coherer`t  form  with  ac!ditional  sampling  ancl  bulk  processing  of.  the

Shaties.   This  may  also  indicate  a  triird  community  type  dominated  by  free-1ivlr\g

articulates`

One  of  the more  interesting disassociations  is  that  observed between

„peA'€//a and  4Eyrty/a,   Both represent  genera belongir-ig  to  the same

superfamily  (DavidsorHacea),  and potentially represent  genera wit.h  the same

habitat  and niche  requi'rements,   Superficial}y  they do,  in that  theyt attach  to

hard surfaces by their peclicle valves with the  aid of byssai  fibers  (West,

1977).   Consequently,  one  cou'id  conclude  that  both  ger\era  would iiccur  togetrier

'in  re'iatlvely  equal  frequenc';es.   This  i5  riot  the  case  for  thie  Eudora  shales.

Although  there  was no  c!irect negative  correlation between  the  two genera,

there  is  a conspicuous non-association between  the  two  commurlitjes  they
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r-r.€q!j€rit  i.gu{it'j`  t!}J  a55{jL=iat!Sri.T;-i  i.TaL]ie  3  aiid  Figiire  3`,i     The  reasons  for  thi5

apparent  disassociation may be  due to;  1.j,  cliffering  jwemle recruitment

strateg}es  and  modes  of  life;  and  2},  differences  in  sheH  morphology,   A5  a

juvenHe,  /71gc3A''€//a  does  have  a  furictional  pedic]e  that  is  latter  replaced  I;y`

cementation  of.  the  pedicle valve  in  tr`e  ac!ult  stage  (West,   1977`).   Evidence

from  epiblont  counts of  A/g£:j.iT#/;r./f-pr and  f#p,7#d7.i-;'f#  5uggest5  tihat  f#r:¢`.if'`f'c?

cements  itself  to  a  riard  subst.rate  immediately  at  spatfall  (Figur.e  4}`    i  founci

no exampties of  ,f`fE£/`''p;'/a  attached  to any  of  the  'iarge brach`iopods,  as  was  tr`ie

case for  #gr:f!`i/.;J`   This could  inclicate that  A/g£A'`p//a  i5 not  as selective  about

substrate  type as  #gr:f!..tr'`/a  seems to be,  and would explain  /7E]g{`.p//£'s presenr.`e

and  4en4y./a's  absence  at  the  Fogel  quarry  (Table  2),   //g£^-`€//c?  also  possesses  a

strongly  plicate sheli  morphology  compared to  4€rrtyz;a.   One  of  the  inferred

advaritages  in  having  a strongly  pHcated  sheli  is  to  increase  the  opening

between  the valves  with  a  reduced  gape,  allowing  for eft`icient  respiration  and

feeding  in  other.wise  low  ox`y.gen  or highly  ter.rigenous  environments  (Rudwick,

1964;  Fursich  anc!  Hurst,   1974).   Consequently,  /7E]£A`e//a  is  better adapted  to

Eudora  facies  exhibiting  these  environmental  t,raits  tie.,  Fogel  and  Kil`1  Creek.)`

Taphonomy

The  anaTiy5es  presented  in  this  section  are  based  on  f loat  and  select  sampTie

collections  at  the MCAclams  and  Lizard  sites.   Specif`ic  taxa,  namely  /Wpci._£#ir/./'er

and  4-c}#24c75-/.fa exhibited the greatest  degree of tapr,onomic ef`t-ects (crushing,

encrustation) compared  to  the other genera present,  either clue  to  their

ub{iquitous at  the sample  sites,  their comparatively  large  size,  or both

Consequently,  the  bulk  of  the  interpretations  were  c!er'ived  from  examinat`icjn  cf

tr`iese  two  genera.
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Figures 4 through 9  Summarize trie  findings of ep'ibiont  types and  their

relative numbers attached to the respective  genera.   Epibic!nts  were divic!ed

into  four  main  groups;   1 ),  bryozoans,  .2},  borings,  i),  brachiopods,  which  include

? 47ay7;a 5-4,,  Pen4,wa £¢. and juveni le productids ret`erable to  4 £p/a/cJf;a a+.'a//lf

of Condra and Dur\bar ( 1932),  and 4),  .i-#jrm¢ji`5-#.  tubes,   The purpose of  the

counts  was  three-fold:  1 ),  to aid  in the understanding of  the  life habits of

A/gt1.i-4/r;`/-er and  f£]#?4Li5-/.fa;  2),  to provide some clues as to the amount  oT'

transport  that  was undergone  by  the  Eudora taxa;  and 3`j,  to provide some  clue

to the rate of  deposition  of  the enclosing shales.

The more  interesting results  were obtained  from  epibiont  counts on

i-L3#3pLJ.+-/fa.   All  encrusters and borings show  a high degree of  segregation

relative to valve type,  in that the pec!icle valve of  f[]#?¢t3.i-/tf  is frequently

more  er\cru5tec!  than  the  brachia'i  valve.   Tr\is  is  most  likely  the  of  the  lit.e

position  of  £13#;f7¢7.f7'fa,  which  rests  witri  trie  brachiaTi  valve  clown  and  Sheltered

by the  substrate,  while  the pedicle valve remained expo5ec! to potential

epibiont  attachment.   Suggesting that   fc]y??p¢]5-/fa was not flipped over or. rollec!

around by  currents and exposing the  brachial  valve  to  t.he  er\crusters.   Nor was

i-c2#?pt?.i-;ta  exposed on  the  substrate T.or any  length of  time  after death.   This

suggests that  Sedimentation  was fast  and episoclic  at  the MCAdams and Llzard

sites.   This  i5 contrary  to the  slow  and continuciu5  deposition characteristic ot-

C{eep  basins.    Interestingly,  a  few  of  the  MCAdams'   i-i7#?pL75-/fa  show  eviclence  cT`

post-crushing encrustation.   More  work needs to be done,  but  if crushing  i5  due

to  secliment  compaction  it  woulc}  inclicate  that  severe  episoc!ic  erosional  and

depositional  events  occurred  during  Euclora  time.    it  would  also  make  lt

possible to  determine the  amount  of sediment  was  erodeci to  expose  the  5nells,

91ven that  crushing  was  due  to  compaction  alone,  and  not  to  predatlon`

Surprlsingly,  the number of encrusted  fl]#?f!tLf/ft? relative to non-entrust.e\:
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i-£','rf.z£3£3.f.;'`f£  i+i.as  tr`ie  sarTie  at  tr.ie  tic.A.!JarTi'3  -art.a  Li=ar.a  lt;catic3n5,  `¥¥ith  42  pe,r.cent

of  the  coTiT,ected  i-t2A74c2f;ta  exhibiting  the  same  degree  of  epibiont  attacr`iment

at  both sites.

Examination of  the  degree of  crushing of sheHs at. both, sites  did reveal

marked  differences,  in  that  the  Lizard  £`c7y77p4s/.fa  exhibited very  little post-

depositional  crushing compared  to  th,e MCAdams site,   5uggesting  that  the

majority  ot`  the  float  specimens  collected  at  the  Lizarc!  quarry  weatiierEc}  out  ot`

the  overlying  limestSrie  rather  t,nan  from  trie  shale  iitho]ogies[   This  coni:fusion

ls  suppor.ted by  the select samples  of.  the measured  5haies,  as  ail   fc7m4c75`/./a

collectecl  out of  the  L.izard  sha]es  were  crushed  flat.

A/Eic7£¢///'/€r` showed  }jttle  differeritiat{ion  of  va`ive  encrusters,  with

approximately an  equal  frequency  of  epibionts  occurrirlg on  botri  the  ped{ic!e  and

brachja]  valves,   Again  this  is  largely  due  to  A/po£¢/r7`/.E]r's  mode  of  lit`e,  as  the

genus  tenc!s  to rest on  the  interarea rather  trian on one  particular valve.

Consequently,  one  should expect  encrustation  to be  equally  c"stributed between

the  two valves,   Of  particuiar  Inter.est  is  the  distribut.ion  ot`  borings  on

A/€o5¢:p/r7rfy`.   Gitv`en  the  thin  riature  ot.  the  5riel i  aiorig  the  commissure,  one

would expect  fewer signs  of  boring  along  the  anterior margin compared  to  the

t.hicker port'ions  ot-the  sriel,1  !oJcated prox'!mai  tc.  the  cardinal  extremities,   This

is  rtc;t  the  case,   A casual  `vJjew  of  f igure  ro  shows  an  equal  to  greater numiber of

borings  ln  the antericir quadrants ( 1 -3)  relative  to the posterior quadrants  {4-

6) of  ^gc75`4/r/`/-er.   One coulcl  infer that  the  borers  were  taking advantage  ot-the

respiratory and feeding currents produced by  A/pclfp/r//^€r.   if  this  is true,  it

invokes  some  interesting problems  concerning recent views  by  some

paleontologists  that brachiopods were passive  filterers,  and clid not use  the

lophophore  to create  it's  own current.   If  brachiopocls  were passive  filterers,
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tr\en wriat  was the  advantage  f or  the  borers  in positioning themselves

iITmediately  along the  commissure?

The degree of crushing  iri  //gt3.1-#zr7./-£r from  both  localities were the  same  as

that  notecl for  fL7#7fic]5-/./a,  indicating that  the rna,iority of  the Lizard f loat  was

weathering out  of  the overlying  limestone`

CONCLUsloNS

Clearly the Eudora deposystem  represents  a more  complex

pa]eoenvironmental  problem  thari  current  cyclothem  models  imply.   Evidence  T.`or

normal  marine conditions  during select  intervals  of  Eudora deposition  is

apparent  due  to  the  abundance  ancl  cliversity  of the  enclosec!  brachiopod  fauna`

Thls  is particularly true  if  one  includes  the upper shales at  Lizard  and llcAclams

into  t,he  Eudor.a moclel.   This  contrac"ct5  current  tr\inking  that  the  Pennsylvanian

black  shales represent  anoxic  to  dysaerobic  environments  alone,  and that  t.hese

environmental  conditions  were  both  constant  anc!  cor\t.inuous  throughout  h-`.ansa5

Evidence for  lateral  changes  T-rom  anoxic  to  aerobic  bottom  conditions  are

present  (see  correlatiori  between  the MCAdams  and  Lizard  quarries  in  f igure  2},

and suggests  that  Sageman's  black  shale model  may  apply.  to  the Eudora.
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