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Ecostratigraphy: ' the limits of applicability 

ABSTRACT: Chronostrat1gra(pby recalls a set of a:rbitTarilychosen <reference time­
-planes. In turn, ecostraUgraphic t.1me-lCIBle refers to remarkable e~ents recorded 
in the B'tInIt.Igrapliic c:UstrdbutiOll of species. Biotdc evolution appeaar as the model 
of the . geoklgic time as COIlOOlvec1 in terms of both the ohronostret~mc and 
eoos.tratlgraphic ttme-sCale. The basic assumption abOut the evolution. reqouired 
by ecostra4ligrapily, is that either there is the process of community evolutdon, or 
oo.-evolution among laX8e groups of . species plays an importaut fOle in · the biotic 
evolution. There is DO commtmity evolu1xkm in the nature because ecological 
Communities .' themt!elves are merely an epiphenoine.non of specl.es evolution. 
~irical data show ithaltoo.:evolut4on is msdgnWcent among . planidie orgaplsms; 
but it is ~t amoog shallOw-marlne ibenthic organisms. ThiS observation 
sets the Idmits of·a.ppUiCBibdlity to the ecosbratig;rq,bie time-scale 'Which appears 
adequate to tfbatpart of the fossUreoord that represents sballow-marlne realni, 

but not IbO tIbe !l'eCOM of pelag:I.c realm. . . 

INTRODUCTION 

ECQmatigraphy (Bedberg 1958; Martmsson .1973, 1978) is am9ng thet 
moSt mOdern stratigraphic methods. Aciu8lly, ~t is something more than 
merely a method; it . is an aPProach to (Cisne ' & Rabe .1978), 91' 'eVen 
·a philosophy of stratigraphy (Krassllov 1978). Nevertheless, its theoretical 
1!ackgroundand . its relationships . to . other strat1graphlc : and biologic. 
theories are thus far fairly clOudy. The . limits :of its applicability· are 
unknown. This is probably why there are so· few d,OU})t1ess achievements 
ofecostratigraphy .. One is thereioretempted to analyse the theore~ca] 
jW!twcation for ecostratigraphy in some detail. This is the aim of the 
present paper. 

CBRONOSTRATIGliAPmc VERSUS · ECOSTRATIGRAPHIC TIME-8CALE 

The concept of' cRronostratigraphy as propOsed ·by Hedberg (1948, 
1954, and · a dozen later papeI8l~all$ a set Of arbitl:arily o chOsen 

. reference . time-planes making up . the internationally .. agreed geologic 
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time-sc~le. The reference time-planes are entirely abstract ·and marked 
e~ch merely by .a designated reference point in the type secti,.on.Thus. 
the SilurianlDevonian. boundary is marked by a golden spike haIIUnered , 
in the rock at Klonk, Czechoslovakia (Chlupac & al. 1972). A chrono­
stratigraphic unit comprises. all the rocks formed at the time between 
two successive reference time-planes and hence, it may lack and indeed 
most commonly lacks any internal unity or homogeneity. The chrono­
stratigraphic time-scale consists therefore of divisions, not units (Harland 
& al. 1972). The reference time-planes must not have anjthini,t ' to' do 
wdth remadtable features of ·the ~ record; they must not refer to 
any remarkable ' events in the geobiologic history of the eaTth. N ever­
theless, time-correlation . of rocks is most commonly approached through 
biostratigraphic methods iritended to recognize ancient deposits' accumu­
lated at mo:ments eqUidistant from the nearest time-plane. It is so 
because 'the tirile-plaries are defined in terms of evolutionary events 
in the. 1;>iQtic history of the, earth, and"' '~onsidefed as falling usually 
within the limits of biostrat~raphic-Col'l'eIa:tion confidence ·intervals. In 
this context, the evolution of organic species appears as the model of 
the geol-oglc, time as conceived . in terms ·'of the' chronostratigraphic time:" 
~scale; ' and . the oQ.ly assumption ' about the evolution of organic specieS, 
required to · valici8te t~e biochionostratigraphic ,approach, . to , the. earth 
history; . is that all the Species are of monophyletic origin. . . 

. . No doubt that the ' cbrono$tratigraphic ' appro~ch . is . . valid. In fact; 
it offers 'anexceUent common language for geologists anq paIeontologists 
all' over the wodd.However, the reSulting "classification of rocks is 
entirely ' artificial and gives by itself no valuable inf~mation about the 
earth history. As seen from ' the chronostratigraphic perspective, the 
J~~bi()logic . ~istory ~ the eart:h appears. as a sequence of disorderly, 
'i-~Omly an-ahged events; while the science in "general 'is aimed just 
to' "fiild . out the order' of the n~ture or to ' impose an order onto ~the 
~htos ' tif 'perceivednat~ phenomena. 1n other words, the ideal tim~ 
-cla$SUicatlonof rocks should reflect a geologic time-sca1e conSisting of 
units,~ot ' divisions ' (sensu Harland & at · 197,2). This ultimate goal 
wUI . be . i,lChleved with ' attainment of the ecostratignipllk timHcale. In 
fact; theronc$t of ecostratigtaphyrecalls a set of teference time-planes 
representing each a remarkable 'geobiologic event reCorded ' in the strati.;. 
~phlc ' 'distrlbution . of oi-gamc ' species ,(M8rtiIisson1973, 1978; cf. 'also 
Krassilov 1978). 

Actually,. the higher . order chronostratigraphic units (eNlt~ems, 

systems; .. 'ln()f:It fl~i~j , and . . l3everal s~gesl. approximate commonly .eco­
stratigraphic units because the traditional way to recognize ' a chrono-. 
stratigraphlc ' :reference . time-plane .. was to point :to' phenomena reflecting 
some ren1arkable,' eVents· in the . geobiologjc ::hisfury of-:the earth. Thus, 
the ' Preclhnbri::n/Cambrian boUndary .. was .: intended. to .co-incide: .. with 



the time of SkelE~ta1-life explOsion, and the PermfanfI'riaEiric ~daty 
was marked by "the evddence.of a 'gieat extinction. ' At the' leVel of 
chronozone, the' chronostratigraphic' and ecost~tigraphic time-scalei 
become, ho-Wever; ' cOmpl~tely diSCJ;"epant . . In: biOchtonOstratigraphy, there 
are many' kiri~s .O.f 'zones based uponti,mE . ra~es ~ oi.~iIlgle · species ~nd 
their partial overlaps (Henningsmoen 1961). Eoostratigraphy is in turn 
concerned with remarkable evolutionary events ' and hence,ecostrati­
graphic zones (coenozon:es) are to be ' based upOn time :ran.ges ot 
communities,taxo.coenes, large speciesgroups~ and tb.~·parti81 overlaps 
(Krasstiov 1974, ~978). Thus, the biotic ' wQlutJon app~s as the moc;iel 
of the geologic time aB conceived in .terms of. the ecostratigraphic time­
. ,scale (just as it is in the case of chronostratigraphY). The ' basic assump­
tion about the evolution, required ' by the ecostratigraphic ' approach to 
the earth history, is that either there is indeed the process of cotnmunity 
evolution reflected in the fossil record by cliseres (i.e., sequences of 
climax ecosystems rep1aclng each other in response to physical distur...; 
bances; Krassilov 1974) divided into coenorzones; or at least 'eo:-evolution 
among various species co-occurring In a sir,lg1e macroh8bitat plays an 
important role in the evolution of species. Were both these assumptions 
abOut the ' organic evolution 'invalid, a sequence · of coenozones ' ~ould 
be merely an epiphenomenon of the evolution, migration, and extinction 
of several' species evolving as mutuBny independent lineages. The 
boundaries of coenozones would then not . reflect any remarkable 
evolutionary events .but merely some random associations of quite usual 
'phenomena; in such a caSe, one shoUld cdnsequently conclude that the 
only valid geologic time-scale to be achieved through biostratigraphic 
methods is ' the chronostratigraphic one: 

THEORETICAL BASIS FOR ECOS~TIGRAPHY 

The present author was deeply involved in .the study of community evolution 
(HO:Mman & Szubzda '1978;Hofban 1977, 1W16a, 19'19a) which ' is ceri8inly amOng 
theinaln topics of communitypaleoecology. HOW-ever, the presqntaut·h<)r's Opinion 
1.8 now that community . paleoecoliogy . as a :whole is merely an epiphenomenal 
sci~<le bec:ause ecol~~ ,fJi?mmunities themselves ' are m~ an epiphenomenon 
of tJle overlaps !In di9tIdibutiOOal patterns of . various organisms -controlled primarily 
by the enViron.inental f.rameWorlk: (Homnan ' 1979b). Three iin~ of . a~umentLan 
be developed to 1Iuppoi"t· the latter ·oonci1lS'l<m. Firstly, " the . act~ -'~ee ·of . 
community mtegt'8ItJim is in geDerai' ii1auWci~t to mduce anydri:wng ' force 'of' 
a .lJtTuDtur8l development predicted bY the .ecoltil1cal .theory. Secondly, the assump­
tionthat natural C!OlDmunities. achieve wit·h ti'ine an equiliflbriwn 3t~, repr~nting. 
an optimum habitat .and resource pariitlonmg .among t·be component species, is 
invalid .at ·least as a general:i:Zat.iOn.. Thirdly; .. the cOncept of biologie reality and 
distinctnesll Qf the ooimnunity level of ' bl~~or~ization ilnplies a~s~n:t . ~~ 
a significant role to the groUp selecrtion,\'whue:1:ae latter idea 'is 1a~ faJsWed 



and ref~ted. by the: modem biology. One .~y thus . conclude that the concept 
ot ecostnitigr8.phic ooe~~' b8sed ~pqn, ~he record of C(J!.ll,lDUDity evolutIon 
ismijustified. . .... . . , - . . 

The ~~ po~~ ~ust~tjon for 'ecost~phy w()uld then be a commonness 
of Co~volution· among 18. spec1eagioups asliocUited in a single ma.::rohabitat. 
However, the 1IIb!eDce' of 8lI3' ~e niche· p8Il"tjtiOning . tn)mbighly diverse 
troplca,J. r~n :(qre$~s,reoogntzed ·. ~sually for the model of perfect climax com­
munities, poinits ~.to' the. wea8m~ss ,,.of co:-evolutiODllry mechani~ ,arising. from 
cOmpetitive in~ctiQns (Con;p.eU 1978). .lD. fa<t,· discarded the B:lI&umption' that 
ecOlogical oqmmuniotdes are cimimoniY Ut equilibrlun,' co-ev:olutionary b)J.ffering 
of intersPedfic competltioh -fu '18rge tiiChe complexes may appear improbable. ' The 
scope of co~volut1on seems to o:e"iest~ mostly to predator-;prey, parasite-host, 
and herbivor~hmt,.mteractiODS dlWolvtng eQch a negative- feedbaQk, loop. The 
problem that remamsro be solved ds, however, the common co-occurrence in 
a Single macro~tat of: a lmge number ,of closely related species, oreflec&ing 
certaloly a minute niche partitioning sUch as those recorded among ·rodents 'by 
Mares (19'1(5) and amongbiyOzoans by Winston (19'17) Or predicted from the aero$Ol 
inodel for- VIlrious filter ':r~ (e.g. bivalm) by LaBamera (1978). To aooount 
for this. tamnomi<: diversity aDd con:esponding niche specialization in some groups, 
one may refer :to eDther stocbastilc patterns of div~catiOn' arising from entirely 
opportunistic spI!II::iation in independent evolutionary lineages (cf. Raup & al. 1973, 
Anderson 1974, Gould & ea. 197'1); ' or co-evolution among ecologically related 
species at a aingle Iti1'Ophic . level. To determine the rela4iive pnportance of botb 
tliese . modes of diversity production iI.s cruclal for ~aolys-is of the theoretical 
validity ' of eoostrat1g1"ll.pbic. appro8cll to the earth history. 

NlCIU! PATTERNS AND OO-EVOLUTUlN 

One may argue that even despite ·the apparent prevalence of 
communities non-equillbrated in eco1ogiCaItime, a co-evolution leading 
to Iiiche subdivision among related species is possible within a com­
munity type (sensu Whittaker 1970, Hoffman 1979b) In equilibrium in 
evolUtionary time. Evolutionary equilibri~ of a community type (or 
community permanence; ~offman 1979a) is here meant as a long-term 
P~Emce of the component lineages rpennitted. by a ·sufticielnJt constancy 
in the environnient81 framewOrk This notion' widely differs frOu;t that 
one derived from the theory of island biogepgraphy (see Wilson 1969; 
Webb 1969, 1976; Strong ·1974; Rosenzwdg 1Q75; Bretsky.& Bretsky 
1976; Mark'&Flessa 1977) in that the latter concept refers to 8 ~dy~ 
-static species . number limited by thecari-ymg capacity (be it set by 
biotic ,.or abiotic: param,e.ters).. of.· a . geographic region 9r bioprovince; 
whUe under· the · conditions. : of· .community . permanence, an increase in 
species . number may weHooour 'through optimizatiOn of niche dimensions 
among the taxa that·'fllled 'ini~fuiIy up an ecological vacuwn.· (Whether 
qutcompeHtion, o( a 'sP.ec~E!!IiJ . bt',).h,ieage . h-Oril' a persistent oom,niunity type 
is,.poMtb1e .. or .nOt. maYbe~.~ble:) . . ' .. 
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When Q oo-evolutJon amonc.' eoolO81cally .r.elated speai.es ota ,single iropj:li:: 
level, is invoked , to aCCOUDt for a niche rubdiwsion;the .basl.c 8..!!sumptlon is that 
under conditions of ,long-ie~ · maintenanceo.f a sufficiently -constant (or at lea~t 
pI"eldictable) eovircmanental f~Work the -'erPoOro!ic oeIbure 'of,. orga,riiK: evolution 
should eventua:lly resuDt in optimiZatioo Of the · IuChe pattern (SchoP« 19'13, 19'17) 
predetetmined in El sense by the Very nature .of a ' maerohabitat or biotope (cf. 
Hutehinson 1968). To claim that niche parotitioning ' arlSes just from an Imi1l'ersal 
trend, to :optimi;ze nlche dimensions, appears reasoneblebecause a , decrease in 
interSopecific competition ds obviously ot adv~~ to the individuals. This may 
indeed he the cause for the apparent · oomlMauiess ,af !Hvergent character displace­
ment (Bee 'E!dredge 1968, Kellogg 1975, ' Schinde1 & GOU1d 1977, Hoffman 1978b; 
to cite but a fe!w ' examples from the ' fossil record). It is however to be ooted 
that _under certain ecological COIld:ttions it is a , ch&tatter : convergencetluit gives 
the optimum solution. to the problem.,in .md.ni1lD.i~ti.on;iOf .in1;erapecltic o(l9mpetition 
(MacArthur & Levoins 1964, Gram 1972" Cody 1973) •. 'Therefore, one can onlyasRess 
that there are maorohabltats, mostly those with a constant s-upply of diversified 
re9Olll"CeS, where speClialis'\;s are ' more fit than opportlmiSts because 'of theu­
higher efficleIltCY, wblch should in a~mge result in prevalence of ni-che ltub­
diviSion in .those environments. 
. Thus far, paleocommunlty desor:iptions are · usually much too vague to permit 

estimation of the ' actual freq.u~ of community permaneD.Ce in evoluUooary 
time and recogni'lion of its relationsJl'ip to physical enviropment. The data ava~lahl~ 
indioa·te 0Dly /that community permanence as de,fAned above (or rather preservable 
niche-complex permanence) oCcurs quite commorily do nearsbore, high-stress marine 
habitats' (cf. .'Wrlght 1974, WatkJns. & Boucot 1975, HoMnen 1977). This may 
hawever wen" be an artifact of oohliiderable rilethodologf,c problems involved in' 
analysis of <mor~ complex eoosY~. In the latter case, a laTge number of 
coeval paleocommunities aTe to, be sampled ' in order to reoonstruct the actual 
composl~ion 'of an ancie~ comnl,~y tYJPe, prior' to any attempt to analyse 
its evolutiorun7longevd.'ty; f,1i~ore, a sound but dndependent , evid.4m~ of 
e~viron:mental limits' to ,the ecOspace realimd Iby a community type la also 
necessary. One can t hus merely cite those few authors that may indeed have 
some evidence that complex subtddal community ty,pes do also show a community 
permanence (Bee Berry 1974. Watlk'1ns 1974, Boucot 1975). In addiotion, KrafllSilov 
(19'18) claims a conSiderable eommun1ty permanence for the Masozoic deciduo,us 
forests of Siberia. It is to be' oonc1U1Jed thaJt much precise commwrlty.:omented 
paleoecologic wonk: as needed Ibetore one :will be able to tell finally, w~her 
community pelmal!lenceoccurs commonly or n(1t;; whether the .precondition: to co­
-evolution among several ecologically related species of a single trophU: ' 'leve-l 
was ever met; and d.f so, 'I.lIlder what environmental conditions. 

Fortunately, there· is also another approach to the problem. The 
basic asswnptio~ is that a Community type in evolu~onary disequilibrium 
should show' much higher :nteof evol'UtiOlllarY·'tUrnOver of ~ies than 
an equilibrated one (or close to equilibrium), regardless of' the mode of 
eOOlogjcal i-eOrg8lllz!ation or rate of eoVDronnieiltal·cbalnge. This aBsumption 
appears trivial because an increase' in , oothspeciation 'ap.d e~ip.ctiQ~ 
rate · is obViously to be'eXlpected: linder -Cbnditions of a major 'change 
in env:lronmenta1. framewor~, : ~e diStribution' of speciation events ' (no 
matter, of anagenetic or cladogenetic type)- in the macrobabitat'specific . 
for a: community type may thus Iiui,jce bu,isfor recogIiition in the fossil 
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record of . . community 'permanence, . evolution, and reorganization. The 
latter two terms are here meant 'very imprecisely, intended merely 
to point · out that a change in Composition of a' commtuiity ~:ype rilay be 
gradual or. jerkY, reSpectively, . d~d1ng mostly upon the rate of 
environmental change and 'th~average virtual eurytopy' of . the 
component taxa.Speclation rate can be expected to. be a 8tocbastic 
constant under conditions of ~un.ity permanence and evolution; 
Whereas most · new species should arise iD. bunches ' or clusters in 
a: macl;Qhabitat the geologic development of which permits periodically 
aChievement of an evolutionary equilibrium disturbed by community 
evolution or reorganization. Much analogy should be shown by distribu­
tion of specific extinction rates ~in various environmental settings (cf. 
Van "Valen 1973, Salthe 1975, 'Raup 1978). 

~ MlJcene 
billOlves 

IGlilHtrt 1945) 
t.ppermost 

Mocene bivalves 

1~ : (Gliborl ms) . 

o ~ ~ 'POlIO [my} 

Daniln plonktic 
forams' 

~Borw<n 11162) 

o 10 k. 090 [my] 

~ Mclastrlchtian · 
plonktic forams 

(Barr 1972) . 

LWer Maastrichtian 
calcareous nannoplankton 

IGa:i<l.icko 19781 . 

Middle Pliocene 
bivalves 
(Pallo 19661 

le 2C "'JO [my] 

Upper" Miocene 
moUusks 

Holocene calcoreous nannoolanktOl'· 
;... . (Boudrocux & ~Qy 195Ql 

o le· ::. r -1OQ.[m~1 

l.pper Miocene 
planktic forams 
(SiinlvoS~Jn 1975) 

~. 1 . . ChroDospecies-loogerity .*oerams.in samples of co..exiBting BPEicd.es from 
sballow-marlDe bembIiC and pelagk: habitats (et Table 1) 

~ ~ .... 18ken 10 1I1e lewl. . or I~ ... e iOl' ~e, wWi the 
.amples and ~ecda 0lI1l11''''''''''' dlllted at fiIle m1dpaId Of .. 1dme fma'.val. OL'd8fnatlOn 
datEII 3iven by 1Ibe ar.lclDal tunniCllDkl 1ftIr!JIII referred 1:0 lID .the Bgure were oMen l:OI1IIIderably 

. "..,...,., wd.Ml ~te pa7~ nae.rdl 1Bk_ IDIio 8IClIDIIi1t 
. TJme-eDate ~ b /lIhe NeoKene attc1' Be&WIr- • . 'ha QRJ.911dD8 (lI'N) MId. V1m. OOIivertDg 
a.~areD· (lem: fOr the pa:leo,ene QItft' BezUren (Uft); for the Cr~ceoUll and Late 
. ..' ~c tItt. Vim BIaIte ~. 11) 



J03 

,One is haTdly able to find in paleonto.logical liter~ture data: adequate 
to determine precisely the :time distribution of species' originations for 
alafge niche compleX in '8 single macrohabitat persistent over a con,;.. 
siderable span of geologic time. The problem can however be reverted 
and approached with 'the use of a method ~imilar to that introduced 
recently by Stanley (1978). In order to reoognize the mode of speciation 
in a macrohabitat, one may, study a longevity~frequency-distribution of 
chronospecies found living toge~her and: thus, torming supposedly 
a consistenrt;· niche .COlll[pl.ex (no matter, Witl1.ovel"lappmg or non-over­
lapping niches). There is obviously an unavoidable. taxonomic bias 
inherent in data set of· this type. BaSic da'4l should therefore be always 
critically evahJated and judged on their.own· prior to their actual use 
in analysis. 

Table 1· 

Chronospecie.\l-longevity distributions'msamples of ~xisting species from shallow-inarine benthic 
and pelagic habitats; for explanation of the nature of the data see Text-fig. 1 

LongeVity distiilfu-I ' . 

Or~c group Geologic age' Sample tion (at .95 con- Source of data "size' 
fidence. level) . J 

bivul'Cll uppennost Miocene 42 non-linear Glibert (1 !US) 
biwl_ Upper MioceDe 88 linear· Glibert (1945) 
blft1ves M;ddle P1iocene . 28 non-linear PlI\II1 (1966) 
moll~ Upper Mioceae 138 nOD-mono~onic Robbs (1968) 
bivalwos UppCr Pllocene ' .. 73 

I' 
non-monotonie Caprotti (1972)' 

11lQ11usks Upper, Miooelle 73 non-linear Marasti (1973) 

~11usks Middle P1iocene 121 non-monotonic Brambilla (.1976) 

pIalIktic foraminifcra Dwan 28 linear B«saren (1962) 
, C:ak8reous 

Il8DI1OPlankton Holocene 38 li ....... Boudreaux &. Hay (1969) 
planktic foramlnifers Upper Maastrichtiari. 28 linear Barr (1972) 
pJanktic fonia:linjfers Upper Miocene 

'I 
4S linear I Srinivuan (197S) 

calcareous 
nannopJankton Uppor Maastrichtian .1S liMar Gatdzi~ka (1978) 

. Given COl1Btam rates 0( chfonospec'iel!i .or~tion and ext~otion, the 
survivorship curveof'spedes is obviously l~ea:r. as well as the longevity 
distribution. Therefore, non-linearity :of a chr9'nospecies-longevity 
distribution apPears indiCative of significant fluctuations 'in the origiria­
tion and/or extinction rates_ which may point, to the niche-complex 
permanence punctuated by niche-complex '"evolution or reorganization. 
A change in ·extinction rate shou)d, bowever, not cause any deviation 
from th~ monororuc nature of longewty distribution. 

Non-monoton.ic .longevity distrlibutdon among a large set of co-exi9liing ~es 
.suig~$ t~t the sPecies ordginated ID bunches. Distribution of ';fhis t~'does 
not prove that the Jliche cO.m:plex did indeed ~<ihieve evolution8.rY equi]ii;brium 
beca.use it . may be Produced by tlJiternation of nichll-eompiex evolution and 
reorganization:aswell; The loq,gevity-diStnblJtion 8(pproac;h istb.eJ.'efore to. "be 
supplem.enrf;ed .Wlith a clas9JJc eoInlIl'UIljty~rien.te<l paleQeQOlogie ;re~'l'.c;~. ,~bis;, ~s 
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why the recent ~ratiQll of a fluctuating orig'fn8tion rate <if t~ SUUrdan 
graptotites (Rfdtaxds 197'1) ' does DOt necessari:lY ' imply any ' lo~-term pem:I~Dce 
Qf the respeCtive niche .lCfamplex • . Th'is 1111. aDso the ca~e with Ithe . Ple!isItocene 
mammals of Europe (C'/. Ktm1Ien 1968). 

\ 

The data preseIlted (Text-fig. 1 and Table 1) demonstrate clearly 
that there ill a sruu" difference in longevity distribution between subtidal 
btmthic ~ollusks and plimkti.c microorganisms. One can hardly assume 
a: constant" extinction rate for inhabitants of the Neogene Tethyan ' and 
East-At1an1liC shelveS. NOnetheless, the ' C'hro~ecies-longevity distribu­
tions of' some analysEd Tertiary mollusk faunules are· so 'fer from 
monotonic that the origination' rateS were certainly subject to con": 
siderable ·· fluctuations. Sballow:"marine benthic blots have ' indeed been 
demonstrated by community paleoecologis18 to show sometime&a niche­
-complex permanence. In turn, Van. Valen (1973) demonstrated an 
apparent constancy in extinction rate of plankticforams; this may also 
hold true for calcareous nannoplankton. A hypothesis that the pelagic 
realm underwent no change at all throughout the time spans covered 
by the analysed data seems implausible (cf. Fischer .'& Arthur o 1977). The 
present preliminary aruu.ysls may therefore indicate a gradual eVolution 
(as defiD.~ above) of marine planktic niche complexes, contrasting with 
periodically disturbed 0 permanence of s~llow-marine benthic niche 
complexeS. In 0 other words, the precondition to 0 optimization of niche 
dimensions through co-:evolution; among related species 'at a single 
trophic level was indeed met in benthic habitats but not in pe1agic ones. 

This is obviously not to imply' ~hat there is no niche subdiviSion 
among planktic organisms. In fact, there is some convincing evidence 
that such a p.iche partitioning does eXlist (Steele 1970, 1976). However, 
to account for it, one cannOt refer to co-evohitionary mechanismsbtit 
rather to a stochastic pattern of speciation consistent with th~Wright's 
Rule proposed by Gould & Eldredge (1977). ' , 

The apparent 0 discrepanCy between the mod-es 0 of niche subdivision 
permitted' by shallow-marine benthic and pelagic habitats may l:!e due 
to a cijfierence in eIther environmental predictability (cf. LeV1nton 1~74), 
or environmental inertia (susceptibility versus resista~ce to environ­
mental reorganization)~ 

CONcLUSIONS 

Thea!>ove discussion ' arid 
0 

p.reBrDin8ry anal~ °of the 0 

rOIe ·oof co­
~evolution amq ospecies '.·of 'a ~gle trophic level shows that 0 there ' is 
no . way to. . achieve a nat111'B1 stratigraphic classification 0 o~ , sedimentari 
rocks representing pe1agic realm. Any· coenozones cannot :ber~sonably 
estab~hed in those rocks because the pattern :of sp'eciation, as: reflected 
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by the' fossil recOrd, is · most· probably stochastic. Therefor~, the · only 
geologic' time-sca1e that ' can be attairied through a ' biOsttatigrapbic study ' 
of planktic . organi$ms is the. artificial . ~onostrat~~plli,~ one. . 

. . ' . . 

In turn, shallow-marine depositional environments are inhabited by 
~nthic biota the evolutOOn of which 'can be adequately described: in 
terms of an ecostratigraphic time-scale. It is so because the evolutionary 
hist~ry 6f shallOW-marine, benthic comni'w;t1ty types recalls the model 
of punctuatedequilibrla. One may suppose .that there e~ . a real 
continuum of patterns of spec:iation between the . two endmembers 
desc~bed in the present paper. 

These conclusions ' greatly undermme the va]fdity Of ecostratigraphy 
as ~ . philosophy of natw.al clas~fication of .sedimentary ·rocks. Ill. fact, 
the . applicability of ooenozonal patternS .is,eveD,' in theory, much . more 
limited. in space and time than the appli~bility of chronazones~ .. The 
latter are applicable to the whole fossil record, whereas the ' former are 
adequate merely to a . part of the record. It is however to be ' noted 
that where ecostratigraphic units ~a:ri be successfully . applied, the 
,resulting time-scale is much more informative about the course of the 
g~biolo~c evolution than ~e traditional chronostratigr.aphic. on,e. 

Wie;ska 14 m. 8, . 
000.490 Wa7'szawa,.· Pda'i1d 
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A. HOFFMAN 

GRANteE STOSOWALNOSCI EKOSTRATYGRAFD 

(Streszczenie) 

Cbronostratygmfia ,poshJgUlJe ai~ 21biorem-' arbiitraln.ie wybranych powierzchni 
czasu defiDi.owanych i w praktyce ldentyfHtowanych przede wszysbkdm za' p~red­
n:ictwem meltod biostratygralicozn.n:h. Natclmiast ekoSll;ratygraficzna skala czasu wy­
Zll8C1ZOna ma bye przez zeap61 iato'tn;viCh wydarze6. w dzie!iach Ziemi.. Wyda:rzenia 
te aj;iisane s~ w poet8lCi zaalc;:g6w stratyg;raflcz.nych rozmaftych ga'bun.k:6w orga­
nizm.6w kopalnych. Ewolucja organiczna 'est zatem modelem czasu geo1ogicznego 
zar6wno dla chrono-, ,8Ik 1 dla elko~ratygrafii. Tab kIon.oepe,a ekostmtygraffd ;la­
klada 'edD.ak, ze alOO istnieje w pmyrodzie proces ewoluc,i blocenoz i ekosyste­
mOw, s,lbo tee' powaZnll rol~ w ewolucji ,~wdata orgaoiamego odgrywa proces 
koewolucji wielkdch g!"\.1jp gail;unOtOw. EwoluC'ja biocenoz i elkosystembw jest ,ednak 
ty'lko zludzeniem, gdyrJ: .. me biocen.ozy to tylko przejaw, a wi~ e:pifezJlODlen ewo­
lucji po8Zczeg6lnych gatUDkOw. WatE:PDa analiza cianYch empirycmych (patr:z fig. 1 
oraz tab. 1) wS'kazuje Il8ItonUast, Ze' koewolueja jest Dielstotna pojrOd organizm6w 
planktonicznych, ale gra ooa ~ 'I'IO~ wU6d pl1tkomqrSkiego bentosu. Obse.r­
wacja ta ustanawia gramce stosawalnclSci ekOl'tral7grafU. kt6ra maZe by6 wpraw­
dzie adek::watna dO lbadafl nad titworami plytkomorskimi. ale Die Dadaije sd~ do ba­
dania facji peJnomorskicb. 
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