Populations, ecosystemsand global diversity:
the scientific work of Antoni Hoffman

WOLF-ERNST REIF

Es gehort oft mehr Mut dazu, seine Mdanung zu dndern,
als ihr treu zU bleiben. (FriedrichHebbel)

When | first met Antoni Hoffmanin 1980 he had cometo Tiibingentowork in
the Department d Geology and Paeontology with a felowship from the
Alexander von Humboldt-Foundation. Ddf Seilacher was his host. Antoni
Hoffman was already well-known for his extensive article 'Community pa-
leoecology as an epiphenomenal science' published in Paleobiology in 1979. It
wasquite remarkabl e that ayoung, unknown scientist, who had not published
much, set out to criticise a whole scientific disciplinesmply on the basis o a
vast knowledged the Literatureand hisability to analyse scientificresultsand
methodol ogies most succinctly. The referencesection d that paper comprises
400 titles that cover large areas d paleontology and ecology but also the
philosophy o science. As young paleontologists who learn the trade were
supposed (and still are) to become very familiar with a taxonomic group and
the analytical and descriptive methods o the disciplineand do extensive fidd
work Antoni Hoffman's strategy was quite unusual . Beingfiveyearsolder than
he, | had about that much earlier (1974) risked my own reputation as a
functional morphologist by pointing out in a purely theoretical and methodo-
logical article, that paleontologistsin central Europe neglected evolutionary
theory and that those who wrote about evolution still supported outdated
orthogenetic speculations implicitly or explicitly. | knew quite wdl that the
scientific establishment in the West resented such criticism and | was very
curious to see how Antoni Hoffmanwould develop during hisstay in Ttibingen
(1980t0 1982).

He did not join the Research Divison (SFB)53 'Paleoecology’ d the Univer-
sity o Tiibingen (founded and headed by A. Seilacher) but wrote theoretical
articles on metascientific problems, on ecostratigraphy, on methods o paleo-
biology and on Punctuated Equilibria. He contributed a review o the methods
o community paleoecology to a report o the SFB (Hoffman 1982b) in which
hecriticisedthework o the community pal eoecol ogistsd the SFB andinwhich
he suggested that there were other fruitful problemsfor community paleoeco-
logy than were donein Tubingen.
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Antoni Hoffman and | soon found out that we had many interests and
opinionsin common, for example on macroevol ution,on methods o pal eonto-
logy and on phylogenetic systematics and we had many fruitful discussions.
However, during Antoni's stay in Tubingen we did not publish together partly
because | wrote my habilitation thesis on a topic in vertebrate paleontology.
When | started a project on the history o paleontology he told methat he was
not interested in the history d science. Apparently he wanted to stay in the
main-stream d research instead d looking at it from the perspective o a
historian. Nevertheless he knew the history o ideaswel whichisshownin his
introductory article to the book Mass Extinctions. Processes and Evidence
edited by Stephen K. Donovanin 1989 and in all the historical expositions of
his book Arguments (Hoffman 1989a). | have no doubts that our discussions
influenced mesignificantly.After Antoni Hoffmanhad left for the USA inspring
1982 | gavean inaugural lecture asa Privatdozentthat dealt with the inability
o paeontology finding macroevolutionary laws in the fossil record. On the
basisd our discussions| had thought that it wasimportant to introduce such
atopic - that was discussed already at that time in international fora- to the
academic publicin Tubingen. After my lecture, however, it was pointed out to
me that it was bad style to show in an inaugural lecture what a science can
not do, instead to show what it can do.

Only after Antoni'sreturnto Poland in 1986 did we start a joint project that
attempted to defend paleontology against the physics-envy-drivenview that
paeontology and all other natural sciences could only then be regarded
seriously asscienceif they were thoroughly nomothetic. We tried to show how
important the narrative, idiographicside and its methods arein paleontology,
ecology and many other fieldsd the earth and life sciences. We hoped to make
clear that the history o earth and life had to be read and interpreted from the
dataand told in along narrative i n the same hermeneutical way as a scholar
reads and interprets old texts. The hermeneutical circle played the central role
in our methodology. It says that no detail can be understood without an
understanding o the whole and the whole cannot be understood without an
understanding d thedetails. This project produced three publications preced-
ing Antoni Hoffman'sdeath.

Social background

Antoni Hoffman oncetold methat he had learned Englishfrom hisfather, who
was an important political intellectual in post-war Poland. | assume that his
father influenced hiswhole thinking strongly and thus must have contributed
to Antoni's characteristicview o science. In the prefaceto his book Arguments
on Evolution Antoni Hoffman said that he had grown up in a tradition d the
questioning o all authority. 'Perhaps thisis a by-product o the school that,
as a rule, expected us, students, to bdieve without any second thoughts
whatever the authority - the teacher, the text-book, you nameit - gave usto
believe, while it was often quite obvious that the authority waswrong. Scepti-
cism has thus become my nature' (1989a: p. vi).|l do not think that thisisa
sufficient explanation and that he probably was not aware o influences that
must have come from his family, because if the explanation were true, all
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Fig. 1. Professor Antoni Hoffman

(1950-1992) as we remember him.

membersof authoritarian, ideologica systemswould become sceptics. Rather
| think that Antoni was already a critical thinker when he entered school.

When he first came to TYibingen in 1980at theaged 30, healready appeared
asamature scientist who wasfully aware d methodological issuesd paleon-
tology and d philosophical and metascientific options (see Hoffman 1981b).
Duringtheyears he spent in Germany and the USA he may have changed his
mind about scientific issues and widened the spectrum d his research
interests, but fromthe very beginning his publicationsseem to follow alogical
chain d thought. In a contribution to Marjorie Grene’s symposium (Hoffman
1983a) he mentioned three main inspirations as a student, the evolutionary
ecologistsin Cracow (Adam¥Lomnicki and his coleagues), the philosophersof
sciencein Warsaw (StefanAmsterdamski and his coleagues),and the paleobi-
ologica community o Warsaw.

Sciencewasfor Antoni Hoffman anintellectual enterprisewherethewritten
word, the exact wording of a theory counted most - much morethanillustra-
tions, diagramsor specimens. For himthe central aim d a scientist wasto test
theories, despite knowing that 'facts in sciencecould never be seen outside
atheoretical context. He rejected the Popperian asymmetry that theories can
only be fasfied but never verified. For him there was no single falsifying
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death-blowto atheory but aso nofinal verification. He, i n comparison to most
d his colleagues, regarded science moreas a task with no end. Hewas always
willing to devote his untiring, uncompromising efforts to solving a scientific
problem. He did not cling to a favouriteidea but changed his mind whenever
necessary and expected the same d his colleagues. He was highly suspicious
d any attempt to persuade the scientificcommunity, not withwell-considered,
well-formulated arguments, but with the selling-methods d the market-place
or with journalistic skills.

Field work, experiments, descriptions, diagrams, illustrations, measure-
ments, accumulation of data, comparisons, statistical analyses, computer
simulations etc. were only tools for him to arrive at general conclusions to
support or regject an assumption. It goes without saying that he knew the
classical works d all modem philosophers o science - Popper, Hempel,
Feyerabend, Duhem, Quine, etc. - but hewas also familiar with the writings
o philosophers such as Descartes, Hegel, Marx, Husserl, etc. Such a deep
interest in philosophy may represent a family trait if one considers that his
brother i sa professor o philosophyinthe USA. Despitesuch knowledgeAntoni
avoided thestrategy d somed hiscontemporaries, namely throwingthe names
o philosophers or their descriptions or prescriptions of scientific method into
thefaced an opponent instead o using clear and well-formulated arguments.
O course he expected his colleaguesto be as well-read in the philosophy of
science ashewas. Whenfor instance,he wrotein a certain context that hewas
referring to the K.R. Popper o the Poverty of Historicismand not to the K.R.
Popper d the Logic of Scientific Discovery, as a reader one had to be aware o
the difference and one had also to remember that the Poverty of Historicism
takes a strict stance against Marxism.

A command o English became Antoni Hoff man'smost i mportant scientific
tool, because he used it unlike most o his colleagues, who read simply what
was necessary in order to work in a narrowly defined scientific fieddd. He
translated from Polish into English for Polish scientificjournals when hewas
unemployed as a political dissident (1976-1980)in order to make a living for
himself and hisfamily. In 1980 the English language opened for him a door to
the West at a time when any idea d a collapse d the Iron Curtain was till
absolutely utopian. (Thescholarship o the Alexander von Humboldt-Founda-
tion ended that difficult time o unemployment. Within weeks after arrivingin
Tubingen he learned German and from then on spoke only German with us.)

Reading English (includinga few other languages) also opened to him the
all-important door to the intellectual world. He was proud o what literature
was available in Polish (somebooks had been translated from the Englishinto
Polish even earlier than into German) and he and his wife with their own
translationsd scientificbooksand articlescontributed muchtothat literature.
It was an extremely wide spectrum o scientific and philosophical books
published in Englishthat heread carefully and that contributed tohisscientific
world. He reviewed many o these books, but they were book-reviews o
outstanding quality. They arelong, hardly ever under 400 words but often up
to 3000words. Hedid not only evaluate the merits o the booksbut also placed
them into context — informing the reader but also demanding much concen-
tration and knowledge d the reader. As he wrote most reviewsin English for
the German Zentralblatt fiir Geologie und Palaontologie it is not certain how
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many readers he had, but from reading the reviews mysdf | know that they
wereal so collectionsd material and ideasfor himself (akind df reading-diary),
which he used in future projects and major review articles.

Hisexcellentcommand d the English languagewasthe prerequisitefor his
careful analysis o those publications on ecological and evolutionary theory
that wereat the center o hisinterests. He read them so carefully that hefound
out that the reason for a scientific debatein theliterature often was that there
existed severa different formulations o the same hypothesis. For instance,
probably no one hastraced the differentversions o the hypothesis d Punctu-
ated Equilibriaand studied their implicationsas carefully as Antoni Hoffman
in his book Argumentson Evolution.

The English language was d course also his major tool for scientific
communication. Heknew alargenumber d scientists personally or fromletters
and it isimpressive to see in the 'Acknowledgments o his publications that
he always sent his manuscripts to several such experts before he submitted
them to ajournal. His completework in English comprise one book, two more
that heedited, morethan 80 publications and progress reviewsand morethan
160 book reviews and abstracts.

M ethodological attitude

Itisto these scientificarticles and the book that | now turn in order to trace
the development o his ideas during the short time that he had available. (I
cannot comment on his Polish publications and | shall not give al individual
references o the papers | refer to. They easily can be identified in Antoni's
bibliography in thisvolume.) Thiswill not be a scientificbiography let alonea
description d hislife but | will try to analyse how he gradually picked up all
those topics and ideas that he so masterly presented in his Arguments on
Evolutionand how it came that heintroduced himself asa'sceptic’ evenin the
title d one o his papers. This epithet was used later in a derogatory way by
othersin order to characterize him at a timewhen his enthusiasm about new
ideas and scientific projectsin paleooceanography and stabl eisotopes already
outweighed his scepticism regarding the merits o macroevolutinary theories
and generalizations.

All his publications and book-reviewsaddress not the specialist o any kind,
but a wider audience. However, reading them requires a considerable knowl-
edge. How i mportant the written word wasfor him - in a science like palaeon-
tology that virtually lives from pictures - is shown by the fact that virtually
noned hispublications containsanillustration, but only tablesand statistical
diagrams. Antoni Hoffman'sbook Argumentson Evolutionhas no illustrations
and no diagrams at all. His publications and reviews are still important and
worthwhile reading today because they were written as contributions to the
scientificdiscourse d paleontology and not as technical communications.

Antoni Hoffman soon found that the number o readerswhowould bewilling
to engage with him in a scientific discourse was not very large. Unlike most
other paleontologists he was regarded as a 'mere theorist’ who was not a
specialist on any taxonomic group and who had little field experience. Many
colleaguesreacted negatively to his criticism. The different attitudes towards
him can be clearly seen through a comparison o the reviewsd his Arguments
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on Evolution (1989)in Natureand Science. As he knew both reviewers, Richard
Dawkins and David Jablonski, quite well, their different reactions could not
have surprised him much. Jablonski's review is critical and rather negetive.
In addition the review received the headline (by the author or by an editor of
Science) 'Neoconservetivepa eobiology'. This clearly revealsthe view evidently
supported by Sciencethat scientificjudgements are considered as a matter o
persuasion and politics rather than of argument and conviction.

O course Antoni Hoffman shared with all 'paleontological theorists' the
criticism o the descriptive pal eontol ogistsnamely, that they were uncritically
using datafrom theliterature (forexamplethe Treatise on I nvertebrate Pal eon-
tology) and were not able to evaluate the uncertainties of such a data set.

Despite the fact that he never attacked any fdlow scientist personally he
was regarded as a court-jester, a Till Eulenspiegel or an owlglass who con-
fronted his colleagueswith a mirror which showed them their weaknesses.
Otherscriticized him as akill-joywho trampled upon thefavouriteideas d his
colleaguesand hence they spitefully avoided quoting him in their own publi-
cations.

To be sure, Antoni Hoffrman took a clear and explicit stance with respect to
scientific methodology. He did not agree with some d his colleagues who
thought it was sufficient from a Popperian perspectived science that one had
tobevery bold ininventing newideas. He demanded that new hypotheseswere
to be tested most rigorously beforethey could be taken seriously. He also did
not agreewith the view that it was time to overthrowthe 'dull’ normal science
(inthe sense d T.S. Kuhn) o neo-Darwinism by a paradigm shift towards a
hierarchical theory o evolution in which neo-Darwinismwas to play only a
small role. He not only thought that neo-Darwinismstill presented avery large
number o interesting problemsbut argued from the perspectived 'pragmatic
reductionism' (aterm that he coined in 1983 in order to specify Occam'sRazor
- that theories should employ as few terms as possible - in the context o
narrative and idiographic science) that there were no empirical reasons to
expand neo-Darwinismby addingnew evol utionary'laws, | et aloneto demolish
thistheory.

Paleoecological works

Antoni Hoffman appeared in 1974 in the arena o publishing paleontol ogists
asa community paleoecol ogist (or a paleosynecol ogist) with a full command o
theliterature and also o statistical methods who set out to test methods and
hypotheses d thisscience. Thefidld d community paleoecology had won great
attention since the late 60s. In his review in Marjorie Grene's symposium
volume (Hoffman1983a: p. 243) hedescribed Everett Olson,J.A. Shotwell,Jim
Valentine, Peter Bretsky, and Arthur Boucot as the classic writers d this
discipline. '...they did not restrict the scope o their empirical analyses and
theoretical considerations to ecological time. They regarded community pa-
leoecology as something more than, or at least different from community
ecology projected into the geological past' (Hoffman1983a: p. 244). Hencethis
disciplinewas regarded by many earth scientists as the most promising area
o all paleontology becauseit combinedvery different approaches and aspects
and gavedirect access to the history o thewhole biosphere and the principles
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that ruled itsevolution. In other wordsAntoni chose the most challengingfield
o paleontology for his own research.

Hisfirst published papersare based on his unpublished dissertation onthe
Korytnicaclays (Miocene) He published a detail ed synecol ogical study (based
onfactoranalysis)d theassemblagesand their environmental control, stability
and evolution (Hoffman1976a-b, 1977a-f). He regarded the six assemblages
that he identified asindicators o an ecological succession, but he remarked
that his data did not help him to corroborate some common ecological
hypothesesthat he knew from the classical literature and that related ecologi-
cal complexity, taxonomic diversity, ecological maturity, and environmental
predictability to each other. Thefact that such an important field had failed to
withstand his scrutiny was very disappointing for him and must haveformed
the basis for his developing scepticism with respect to theory-formulationin
ecologica and evolutionary paleontology.

Individual autoecological studiesfrom the Korytnicaclayswere published
asabasisfor synecology. Therearestatistical analysesd predation by muricid
and naticid gastropods (Hoffmanet al. 1974) and several studies on character
displacement in gastropods and on growth and on mortality patterns in
gastropodsand bivalves(Hoffman1976a-b, 1978a-b). In these studiesempiri-
cal datawerenot at the center o interest but rather the general concepts such
as environmental control o life history strategies and r-and-K-selection
regimes. Not surprisingly Antoni was awaysexplicit about the methodological
problems d applying ecological methods to paleontologica material.

Together with colleagues he analysed Miocene kel p-associated macroben-
thic ecosystems from Poland (Hoffmanet al. 1978), Permian marine assemb-
|lagesfrom Spitsbergen (Matkowski & Hoffman 1979) and benthicforaminiferal
associations (Hoffman& Pisera 1979).

Antoni Hoffman's major observation during theseyearswasthat ecologica
and paleoecologica terms and concepts were rather 'vague and cloudy' (his
own words). Consequently he did not regard it as sufficient to test ecological
generalizations rigorously with empirical examples. Rather, hc submitted thc
disciplineto a methodol ogical analysis and proposed that only a clear system-
theoretical approach could help to analyze patterns and processes in com-
munity paleoecology. He developed a systems-model for the kel p-associated
macrobenthic ecosystem and presented his general ideas in his first major
theoretical paper in Lethaia (Hoffman1978e).

In 1979 he cameback to theassemblagesin the Korytnicaclays. Heshowed
that - depending on the ecol ogica theory one chooses- theassembl ages could
beinterpretedin differentways. Thisjustified grave doubtswith respect to the
community-pal eoecol ogical approach.

The conclusion d all thiswas summarized in '‘Community paleocology as
an epiphenomenal science', alongarticlein Paleobiology (Hoffman1979¢). The
central problem he discussed was the ontological status d communities. He
doubted that communitiesrepresented a distinct, real level d biotic organiza-
tion achieved through ecological integration of, and coevolution among,
species. He had two arguments: (1)Theactual degreed community integration
isin general insufficient to induce any driving forcesfor a structural develop-
ment as predicted by the system theory. (2) The concept o biological reality
and distinctness o the community level o biotic organizationimpliesassign-
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ment o asignificant roleto group selection. Ye group selection had never been
empirically demonstrated and had to be rgected for theoretical reasons.
Empirical studies had refuted the assumption that communitieshaveatypical
behaviour by developinggradually towards an equilibrium state representing
an optimum habitat partitioning among component species. There was no
intrinsic, biotic mechanisminducing community dynamicsin either ecological
or evolutionarytime. I n other wordscommunites arenot 'superorganisms' that
show a predictable behaviour in ecological time nor can they be regarded as
units that evolve. These are the reasons why Antoni regarded ecologica
communities as descriptive conventions, as merely epiphenomena d the
overlap in distributional patterns o various organisms. Compared to the
problemsdf ecol ogistsadditional methodol ogical problemsarisefor a paleoeco-
logist due to all the taphonomic biases. Nevertheless Antoni regarded paleo-
community studies as valuable toolsfor paleoenvironmental reconstructions
andfortheanalysisd environmental factorsinfluencingnichedimensionsand
longevity d species.

Despite the fact that he regarded communities as epiphenomena Antoni
Hoffman continued to give rigour to the study d changes d communitiesin
ecological and evolutionary time by applying systems concepts (Hoffman
1980a). Hisdoubtsthat communitiesare unitsthat aresubject toindependent
selective forces not reducible to the individua level, led to three papers
(Hoffman 1980b, 1981a, and 1982a) on the concepts d ecostratigraphy. His
conclusion was that as ecosystems do not evolve autonomously they also
cannot be used as stratigraphical indices in the same way as guide-fossils.
Nevertheless paleocommunities can be used within narrow geographical re-
gions, e.gwithin basins, to demarcate important geohistorical events.

Theor etical evolutionary works

A paper by Tom Schopf on stochastic approaches to paleontology led Antoni
Hoffman to writea metascientificanalysis o paleonlologyin 1981. He showed
that stochastic and deterministic approaches are both based on a number of
metaphysical options that one decides upon before attacking a scientific
problem. Both are equally valid and may provide law-like-principles and may
lead to complementary results.

Around 1980 Antoni Hoffman became more and more aware that not only
systematists, stratigraphers and evolutionary theorists but also paleoecolog-
istslike himself had something to say in the context d the wave d discovery
of macroevolutionary'laws that had started with the Punctuated Equilibriaof
Niles Eldredge and Stephen Jay Gould in 1972 and Leigh Van Vaen's Red
Queenhypothesisin 1973. Thediscussion and criticismd macroevol utionwas
to become his major subject for the next decade.

In three papers (Hoffman 1978f, 1981¢, and 1982¢ he discussed possible
devel opmental and ecol ogica mechani sms (andtheir pal eontol ogical tests)that
control gradualism, stasis and punctuation in the evolution of a species
lineage. He argued that developmental canalization and plasticity may be
adaptive and genetically determined. Hence Punctuated Equilibria cannot
serve as an argument for macroevol utionbei ng decoupl ed from microevol ution
as had been claimed by the macroevolutionists.
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The Red Queen Hypothesisdf Van Vaen says that taxonomic survivorship
curves are log-linear in various organic groups, which means that extinction
rates are constant in an order or class and independent d the age o that
taxonomicgroup. Other authorshad tried torel ate speciesdurationstovarious
ecological characteristics. In 1982 and 1983 Antoni Hoffman (Hoffman &
Szubzda-Studencka 1982; Martinell & Hoffman 1983) showed together with
coauthors that bivalve species with a wide geographic distribution had a
significant longer duration than species with a small distribution. Ecologica
characteristics have no influence on species longevity.

In a contribution to the work o the SFB 'Paleoecology’ in Tiibingen and in
along discussion for a symposium edited by the philosopher Marjorie Grene
Antoni clearly expressed his disappointment in the current results d pal eobi-
ology. 1 mysdf shared the hope and enthusiasms with the most fervent
adherents to the research concept o community paleoecology. This may
explain why | perceive its achievements so critically, but also why | am so
desperately attempting to appreciateits actual promises... no biological prob-
lems have thus far been found which could be solved by analysing the fossil
record of ecosystems.' (Hoffman 1982b: p. 252).

Inthe paper o 1982 he said that community paleoecology had still fruitful
problemsin pal eoenvironmental reconstruction, thestudy o nichedifferentia-
tion, ecological succession and intrapopul ation variability, but these were not
specifically pal eo-ecol ogical ones.

Inthe contribution to the symposium (Hoffman1983a) henot only criticised
community paleoecology but he elaborated on several macroevolutionary
topics. He criticized the model o the development d global diversity in the
Phanerozoic as well as the attempt to explain this curve by an equilibrium
model and argued that the hypothesis o Punctuated Equilibriacannot serve
as an argument for the statement that macroevolution is decoupled from
microevolution. He suggested that paleobiologists concentrate on fruitful
projectsliketheoretical morphol ogy, constructi onal morphology and biological
responses to long-term environmental changes.

Also in the contribution to Marjorie Grene's symposium, Antoni Hoffman
indicated that the fossil record may be good enough to test the Red Queen
Hypothesis which he saw clearly as a neodarwinian theory and not as an
antidarwinian theory. In that same year Niels Stenseth and John Maynard
Smith had clarified the discussion on the Red Queen hypothesis by developing
twoalternativeevol utionary model sof multispeci essystems. Evolutioniseither
driven principally by bictic interactions (thiswould be in accordance with the
Red Queen) or evolutionis propelled primarily by abioticfactors and will stop
in the absence o changes in abiotic parameters (Stationary Modd). The
authors concluded that a decision between the two theories can only be made
by tests o the fossil record. In 1984 Antoni Hoffman and Jennifer Kitchell
published an extensive test by using dataon Tertiary planktic species. Asfar
as| know thistest which used morethan 950 species has been the biggest one
published so far. They came to the conclusion that the two theories o
multispecies evolution had to be reformulated and more specific predictions
had to be made before a test can be carried out successfully. After this paper
Antoni Hoffman did not drop the subj ect but wroteother paperswith J. Kitchell
and with J. Uchmanski on the testing d the two models, but also on the
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theoretical refinement o the models. In a review (Hoffman1991a) he emphas-
ized that the status d the Red Queen Hypothesiswas still uncertain because
the theoretical formulations were still not refined enough and hence not yet
open to rigorous empirical testing.

Antoni Hoffman devoted himself also to the problem o species selection
(Hoffman1984a-b). He had long before rgjected the ideathat selection acts on
the level d ecosystems; hence they could not be regarded as autonomous
unities, i.e. 'superorganisms’. Species selection, a kind o selection acting on
species and not reducible to individual selection had been proposed by the
macroevolutionists (Eldredge, Gould, Stanley, etc.) in order to show the
independence d macroevolution. Antoni clarified several terminological and
empirical issues and came to the conclusion that other than possibly sexual-
reproduction no species-level properties have been identified that would not
be reducible to the individual level. Hence, species selection may occur in
nature, but so far it hasno empirical basis.

Knowing that the narrative side o evolutionary biology is at least as
important as the generalizing, statistical, nomothetic side Antoni Hoffman
published several papers with Joe Ghiold on the issue d vicariance biogeo-
graphy using data from irregular echinoids (Ghiold & Hoffman 1984, 1986,
1989). Nat surprisingly they came to the conclusion that historical biogeo-
graphy must remain narrative.

Antoni Hoffman doubted that paleobiology could ever achieve the status of
a thoroughly nomothetic science. On the one hand, he saw no evidence for
insufficiency d the neo-Darwinian microevolutionary theory. On the other
hand - he emphasized - those aspects d biologica phenomena which are
investigated by pal eobiol ogistson a higher taxonomicleve aresummary effects
d unique, historical events concerning individual species. Theinterest in the
approaches, concepts and methodsd paleontologyasa historical sciencewith
astrong idiographic, narrative side led to ajoint project between Antoni and 1.
We could complete only three papers before his untimely death, a genera
methodological analysis (Hoffman & Reif 1988), a discussion d the study o
species-level lineagesinthefossil record (1990)and areconsideration of Rudolf
Kaufmann'sdataoniterativeevolutionin Cambrian trilobites (Hoffman& Reif,
in press).

By the middle-1980s Antoni Hoffman had expanded hisattention gradually
from ecosystems to the global diversity through the Phanerozoic and its
controllingfactorsincluding mass extinctions. Knowing the ecological basis of
theTheory d Island Biogeography quite well he argued in several papers that
the equilibrium assumption o species diversity derived from that theory was
not valid for an explanation o the development d the generic diversity on a
continental scale let alone global family diversity through the Phanerozoic.
Antoni Hoffman showed that theassumption that ratesd originationand rates
o extinction o families through the Phanerozoic are diversity dependent is
contradicted by empirical data. Hefound no evidenceto support theclaim that
the evolutionary faunas proposed by Jack Sepkoski are anything more that
abstract statistical constructions (Hoffman 1985a, d).

Inaprogress report (Hoffman1984d) he pointed out theweaknessesd new
publications on mass extinctions. He argued that a qualitative difference o
mass extinctions from background extinction could not be shown with statis-
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tical means, that the statistics o extinction events depended on the absolute
geological time scal e used and that the assumption o periodic massextinction
events depended on the culling o the data and the definition o mass extinc-
tions. Healso showed that it wasby no means certain that all massextinctions
wereinstantaneous eventsand that marine extinctionsweresynchronouswith
terrestrial extinctions. In a statistical analysisin Nature (Hoffman 1985b) he
demonstrated that the apparent periodicity d mass extinction (that had been
proposed by Dave Raup and Jack Sepkoski) resulted fromstochasti c processes.

Together with Joe Ghiold, Antoni (Hoffman & Ghiold 1985) developed a
neutral moded in which the average probabilitiesdf originationand extinction
o marine and nonmarine invertebrate families varied independently and had
equal chances d going up and down from one stage to another. The basic
assumptions d the model ssimply implied that the averagerates d speciation
and species extinction are abstract statistical constructions reflecting each a
myriad o independent biological processes operating at the underlying,
microevolutionary level; they also reflect the essential unpredictability o any
biological process. This model was not refuted by the available data and it
automatically led to the alleged periodicity d mass extinctions o 26 million
yearsinthelate Phanerozoic. Inalater simulationin the context of thisneutral
model Antoni together with Eugene Fenster (Hoffman& Fenster 1986) showed
that the shape d the curved global family diversity during the Phanerozoic as
well asthe pattern o Sepkoski's evolutionary faunas could be mimicked if one
took into consideration only two extraordinary events, the Late Cambro-Ordo-
vicianradiation and the Late Permo-Triassic extinction. Therest d the curve
was explained sufficiently by the independent random walks o family origin-
ation and family extinction.

In the context of mass extinction Antoni Hoffman repeatedly emphasized
that itwasimportant tostudy individual eventsin detail rather than subjecting
the fossil record d the late Phanerozoic or even the whole Phanerozoic to
statistical analyses in the expectation d finding macroevolutionary laws or
principles. He also doubted that a curve d the development o the global
diversity on a family level was at all biologicaly meaningful even if the
uncertaintiesd thefossil record and o theabsol ute geol ogical time-scalecould
be overcome. Even if paleontologists could ever compile the development o
species diversity d the shallow marine realm through the Phanerozoic one
could not expect that thiswould reveal macroevolutionary laws.

The study o mass extinctions found not only great interest in the public
pressbutit alsoled worldwideto sizableresearch programsin geology in order
tofind geochemical and mineralogical indicators o singular or periodicimpact
events and to find traces o impact craters. Astronomers began to search for
the causes d periodic bolideimpacts and for a dark companion o the sun on
the basis o the alleged 26-million year extinction periodicity. In 1985 Antoni
Hoffman together with Matthew Nitecki carried out a survey among pal eonto-
logists and geophysicistsfrom North America, Britain, Germany, and Poland
in order to find out how the attitudes o scientists differed toward the hypo-
thesis that an extraterrestrial impact had really caused mass extinctions at
the K/T-boundary. They found that there were wide differences between
scientific disciplines and different countries thus raising the questions o
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significance d the cultural and educational background in development d
scientificopinions.

'Why not neo-Darwinism? can be regarded as the headline to all d his
papersthat deal with evolutionary biology and paleontology. It alsoisthetitle
o areview paper (Hecht& Hoffman 1986) that he published together with Max
Hecht and which carriesthe subtitle ‘A critique o paleobiological challenges.
The conclusions o the authors are short and pithy and they set the stage for
Antoni Hoffman'sbook Argumentson Evolution: 'Our conclusions are obvious:
(1) at the present stage o knowledge, the claims that neo-Darwinism is
inadequate to explain macroevolutionary patterns are unjustified; (2) the
interplay o microevolutionary processes and their environmental framework
can account for macroevolutionary patterns actually observed in nature; (3)
macroevolutionarytheories, which postul atethe reality o uniquely macroevol-
utionary processes (species selection, species drift, biotic diversification at
supraspecific levels, mass extinctions), are unfounded' (Hecht & Hoffman
1986: p. 34).

Argumentson evolution

Antoni Hoffman's Arguments on Evolution. A Paleontologist's Perspectiveis a
remarkable book. Already in thefirst lines o the preface he left no doubt that
his writing d the book had been provoked not only by the large number o
published challengesd the neo-Darwinianparadigms (SJ. Gould had declared
this paradigm in 1980 as 'effectively dead") but al so by his observation 'that to
challenge this paradigm has become a way to gain the scientific fame and
fortune, to achieve an intellectual authority' (Hoffman1989a: p. v). Hencethe
book is one big argument to show that none d these challenges redlly
undermine the status d the neodarwinian paradigm. In retrospect it appears
to us as Antoni Hoffman's scientific legacy, even more so than his article on
thefutured paleontologywhich | will mention bedow. Morethan anything else
the book renders an acount of Antoni'sownview d evolutionary paleontology.
Hence the book does not either address specifically the specialists in mac-
roevolutionarytheory or ageneral reader. Rather Antoni found it necessary lay
down extensively histhinking about the philosophy d science, about evolution
as a fact or as a theory, the neodarwinian paradigm (individual variation,
evolutionary forces, initial and boundary conditions, evolution), the fossil
record as data on evolution (thenature d paleontological data, reconstruction
of phylogeny, other questions than phylogeny to ask o the fossil record,
geological time, time correlation), and evolutionary inference from the fossil
record (evolutionas explanation, description o historical biological phenome-
na, thesearchfor an explanation, thedilemmad multipleexplanations). | have
found it necessary to extract all these key wordsfrom the table d contents o
the book in order to show the spectrum d topicsthat the reader isconfronled
with.

In the introductory chapters we find remarkable statements about the
rejectionof thefact o evolution by creationists (Hoffman1989a: p. 4),but also
by pattern cladists (Hoffman 1989a: p. 11}, on the historical aspects o
rationality and other pathsd cognition (Hoffman1989a: p. 12), on religionand
evolution (Hoffman 1989a: p. 13) and very clear evaluations d the methodo-
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logical problemsbiostratigraphy, evol utionary palaeobiology and phylogenetic
systematics face. The exposition on historical explanations and on neutral
models (Hoffman1989a: p. 76) are very important to read.

Only then after thislong chapter called 'Background' do we get to the main
parts o the book, namely his 'unabashed criticism' (Hoffman1989a: p. v) o
the macro- and megaevol utionarychal lengesd the neodarwiniantheory. Some
o the 'Background' may seem to a perfunctory reader as an elaboration on
standard knowledged an earth and lifescientist. This, however,isnot the case
because Antoni Hoffman took pains to show that if one accepts this '‘Back-
ground' view o the theory  evolution, d theinterpretation o thefossil record
etc. one must concur with him on the rgjection d the modern macro- and
megaevolutionarytheories. In order not to arriveat a premature conclusion he
ended the 'Background'with the statement Thereisno apriorireasontobelieve
that thefossil recordwill never provide any datathat would forceevol utionists
to supplement the neo-Darwinian paradigm with theories of some other
evolutionary forces and processes. It isthe task o the paleobiologiststo see
whether such data can befound.' (Hoffman1989a: p. 85).

This last statement is the motto for the two main parts d the book on
macroevolutionand on megaevolution. The theories that had been proposed
during the preceding 20 years (Punctuated Equilibrium and Species Selection
as macroevol utionary mechani sms and mass extinctions and other controls d
global diversity asmegaevol utionaryprocesses) arefirst analysed carefullywith
respect to their claims, contents and logical structure. Then predictions are
derived and compared with the fossil record. In other words Antoni Hoffman
first took all theories seriously and then rejected them (inthefaced thevidence
o empirical data). As hefirst seemed to accept the theories thismay haveled
David Jablonski to warn the readersd 'internal contradictions' in the book.

For Punctuated Equilibria, Antoni Hoffmanfound that fivedifferentversions
had been proposed in the literature without clear demarcations. He showed
that these different versions were either trivial, or 'blatantly false' (Hoffman
1989a: p. 109), or untestable, or seemingly wrong or unsupported by any
evidence. 'Punctuated equilibrium cannot therefore force the evolutionary
biologist to rethink, and go beyond, the neo-Darwinian paradigm' (Hoffman
1989a: p. 123).

The chapter on Species Selection starts with the important finding that
contrary to the claims o the macroevolutionists the relationships between
Punctuated Equilibriaand Species Sel ection are highly questionable. Species
Selectionis hence regarded by the author as an independent theory that 'can
in principle present a serious challenge to the neo-Darwinian paradigm
because it is supposed to act upon entitiesfully separated from one another
and each havinganumber d features that vary amongbut areinvariant within
speciesand that can betransmitted in the process o speciationto all daughter
species’(Hoffman 1989a: p. 144).'Species sel ectioni sby now firmly established
as a potential evolutionary force. And if it really operatesin nature, then the
neo-Darwinian paradigm o explaining historical biological phenomena by
evolution must be expanded to encompass at | east a twofold hierarchy o levels
o biological causality, two kinds o units d selection- genesand species. The
ultimate proof, however, must come from hard evidence. Until a compelling
evidencei sfound, speci es sel ectionwill benothingbut anexplanationinsearch
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for phenomenato explain - very much likethe theatrical charactersin search
for an author who would write about them in the famous drama by Luigi
Pirandello’ (Hoffman1989a: p. 167).

In the chapter on mass extinctions Antoni Hoffman entertained the same
approach, namely to take all proposed theories very seriously. He stated: * If
mass extinctions are different from the background extinctionin their biologi-
cal effects- as suggested by David Jablonski - then a general theory o mass
extinctionsasaseparate classd megaevol utionaryphenomena might becalled
for. As put by Stephen Jay Gould (1985}, such a theory o mass extinctions
should go beyond the neo-Darwinian paradigm...” (Hoffman 1989a: p. 183).
After a long discussion he found no evidence o such a difference (Hoffman
1989a: p. 190). As we have seen above Antoni Hoffman had also developed a
strong neutral model to show that there is no compelling evidence d periodic
mass extinctions. In his book he gave a revised interpretation o this model
(Hoffman 1989a: p. 194). In hisfinal conclusion he was very careful to state:
Thisisnot to say that periodicity d extinctionsisruled out but only thatitis
not at this point the best among currently available interpretations o the
historical pattern' (Hoffman1989a: p. 196).Then followsadiscussion d bolide
impacts and the question o whether there is any evidence for them and
whether they could really havecaused massextinctions. Theauthor found that
therewas no evidencethat mass extinctions have one common cause and are
hence a separate class d megaevolutionary phenomena. He also found no
evidencethat they are single events, globa in scope and geologicdly instanta-
neousin time (Hoffman 1989a: p. 202).

In the last chapter, on global diversification, Antoni Hoffman took the
problem (thefamily-diversity curve d J.J. Sepkoski and the various explana-
tions proposed for it) very serioudly. 'One might argue - and many pal eonto-
logistsin fact do - that because d all the inherent shortcomings o the data
base, any research aimed at analysis o the megaevol utionary phenomenon o
biotic diversification in the Phanerozoic is, and must be, a purely academic
exercise, very far removed from the real world. | believe, however that this
argument is clearly insufficient to deny value to such research' (Hoffman
1989a: p. 216).'1 view the multiphase logistic model proposed by Sepkoski as
a challenge to the neodarwinian paradigm because it portrays the pattern d
diversification as resulting from action o specifically megaevol utionary pro-
cesses rather than as a product o historical contingencies o species origin-
ationsand extinction' (Hoffman1989a: p. 220).Sepkoski's model and a so the
model developed by Jennifer Kitchel and Timothy Carr are based on the
assumption that diversification and extinction rateswere diversity dependent.
The third model which the author discussed was Joel Cracraft's suggestion
that the primary controls on the ratesd speciation and species extinction are
not thestandingdiversity but areexerted by a plexusd physical environmental
factors. All three models are megaevol utionary model s because they explain
the pattern o biotic diversificationin the Phanerozoicby referenceto asingle
set of general laws. 'However, therei sat present no need for amegaevol utionary
theory of biotic diversification' (Hoffman1989a: p. 233), because the empirical
pattern can be accounted for by the double random walk modd that Antoni
Hoffmanhad developed in earlier publications. This neutral model cannot be
rejected, asastatistical null hypothesis, by the avaiable evidence. The average
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rates d species origination and extinction for the global marine fauna are
determined at each geological stage by myriads o independent factors, and
hencethe patterns d their change through geol ogical timeconformto random-
ness (Hoffman1989a: p. 231).

The conclusion in the epilogue o the book is rather short: 'No order has
thusfar been discoveredin the historical patterns d biologica evolution that
would call for an explanation in terms o specifically macro- or megaevolution-
ary laws... The neo-Darwinian paradigm providesthe best currently available
explanation for macro- and megaevol utionarypatterns. Froma pal eontol ogist's
perspective, therefore, there is at present no reason to regard neodarwinism
aseither flawed, or at | east incomplete' (Hoffman1989a: p. 235).The epilogue
then goeson to remind the reader that paleontologyisa historical scienceand
that in it, historical contingencies are by far more important than possible
high-level laws. Whereas physics and chemistry are uniformistic sciences
(electrons, atoms or molecules do not have individual characters), Hoffman
emphasized that evol utionary biology is an individualisticscience; each organ-
ism, population, and species havetheir own historically established individual
features. M egaevol utionary patterns arefound by the application d uniformis-
tic approaches and they can be described in stochastic terms. Thewhole book
thenisasuggestion toreturntoindividualisticapproachesin pal eontologyand
that rather than lumping events they should be studied individually.

Argumentson Evolutionhas remained a unique book. Asfar as| can see no
other book by a singleauthor challengesthe non-darwinian macroevol utionary
theories so extensively and competently. Jeff Levinton'sbook Genetics, Paleon
tology and Macroevolutionwas published almost at the same time. This book
dealsmuchwith thefundamental i ssues, methodsand approachestothestudy
d macroevolution (i.e systematics, phylogenetics, genetics, models o speci-
ation, developmentand evolution, functional morphology).The empirical test-
ing o macroevolutionary theories is dealt with in a comparatively small part
o the book. Levinton'sgoal is the same as Antoni Hoffman's namely to show
that macroevolutionary laws have not been found so far and that they are
unlikely to exist.

Waksin oceanic geochemistry

Antoni Hoffmanhad already in 1986 expressed hisviewthat the Permo-Triassic
boundary and its concomitant extinction was a unique event in the history o
the Phanerozoic (Hoffman & Fenster 1986). This became the basis o his
completely newinterest and international cooperationinthelate 1980snamely
thestudy o stabl eisotopesto reconstruct paleooceanographicconditionsand
to explain individual global events in the biosphere. This shows how much
Antoni Hoffmanhad paid heed to his own suggestion that pal eontol ogy should
make use of individualistic approaches. Argumentshad marked the end o a
long and productive period d his life and Antoni began to collaborate with
several Polish paleontol ogistsand geochemists and a German geochemist. On
the basis o the study o carbon and oxygen isotopes in a section in West
Spitsbergen the group showed (Matkowski et al. 1989) that a drastic change
in the state o the Earth's exosystem had occurred near the Permo-Triassic
transition and must have caused major extinctions. A similar carbon isotopic
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trend was later (1990) discovered by the group in China (Gruszczynski et al.
1990).Alsoin 1990 the group developed a general pal eooceanographic model
that is based on the variation d carbon isotopic composition d the seawater
(Hoffmanet al. 1990). A second topic d the group was the reconstruction of
thelifeand burial environment of aJurassi cassemblageonthebasisd isotopic
and geochemical evidence. The third project d the group dealt with the
paleococeanographic causes d the variation o carbon, oxygen and sulfur
isotopes at the Ordovician-Silurianboundary and the evolutionary effectsthat
could be predicted from the group's model.

Impact of Antoni Hoffman'swork

In the late 1980s Antoni Hoffman was invited to contribute articles on
macroevolutionand on mass extinction to the now well-known books edited
by J. Maynard Smith and G. Vida (Hoffman1990) and by S. Donovan (Hoffman
1989d). This shows that he was regarded in many quarters as an important
evolutionary paleobiologist. He wrote also a critical review d thelast tenyears
o paeontology and its future for the 600-page text-book Palaeobiology: A
Synthesis that was edited by Derek Briggs and Peter Crowther (Hoffman
1989c). Hisessay formsthelast chapter o thebook. Herehe described progress
in the various methods d descriptive paleontology (‘palacontography”) and
discussed thefour most controversial issues d theoretical paleobiology (punc-
tuated equilibrium, species selection, global diversity and mass extinctions).
He pointed out that in spite d considerable efforts undertaken within the
framework o theoretical paleobiology, no new biological laws, or eveninductive
generalizations, had been demonstrated by studies on the history d the
biosphere. He emphasized that it wasinevitablethat the gap between paleon-
tography and theoretical paleobiology would be closed in the future. The
history d the biosphere ... may not be shaped according to a set d general
biological laws. Karl Popper's Poverty o historicism should long have been
obligatory reading for palaeontologists. The emphasis o palaeontological re-
search must shift back (fromthe search for general macroevolutionary laws)
tothestudy d unique, historical biological eventsand chainsd events; it must
follow theidiographicapproach. Only then should weattempt to seek inductive
generalizations about the evolution d lineages, the waxing and waning o
clades, mass extinctions and explosiveradiations o taxa, etc... For the future
o palaeontology, | thusenvisagea morehumblefocus on reconstruction o the
history o life, rather than on attemptsto discover thelaws d thishistory; but
I also envisagea considerableexpansion d the scope d paleontologytoinclude
dl aspects d the history o life on earth, rather than solely the history o
particular lineages, clades, or communities. To this end, however, we must
alwaysbe very explicit about the biologica entities we undertake to describe
and reconstruct - whether we talk d genotypes, phenotypes, or single traits,
whether of phena, biologica species, or phyletic lineages, whether o tapho-
coenoses, ecological communities, or taxocoenoses - and we must also be
explicit about the limitations of our biologica interpretations. Otherwise,
paleontologywill inevitably fall back to thestage of merestory-telling' (Hoffman
1989: 554-555).
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It istoo early to analyse the impact Antoni Hoffman's published work has
had. Thereis no doubt that he made many readersworldwideaware d thefact
that the question o whether neodanvinism describes the process o evolution
adequately or not isafundamental biological question and that all nondarwi-
nian macroevolutionary hypotheses proposed so far have significant weak-
nesses.

I know d no other author who tested so many macroevol utionary assump-
tions and was so fruitful in proposing neodanvinian alternativesthan Antoni
Hoffman. In addition one should mention that he made a significant contribu-
tion to the discussion o the fundamentals d ecology, many o which are still
very controversial. His methodogical and metascientific statements and ana-
lysesare not easy to read but they should beachallengefor all paleontol ogists.

If one knowsthat Antoni had a family, was unemployed from 1976 to 1980
- living on translations from Polish into English - that he had five different
scholarships and grants from 1980 to 1986 in Tubingen, Chicago, Madison,
Palisades, and again Tiibingen and that after hisreturn to Poland he not only
worked as a paleobiologist for the Polish Academy o Sciences, but also as an
academic and educational expert for the Polish Sgjm (diet)and the Ministry o
Education and that he developed curriculafor a private Gymnasium that he
had co-founded, one must admire his productivity, hisinterest in communi-
cation and hisdedication to science. Thereis probably no other pal eontol ogist
in the world who had so full acommand d theliterature that spans so many
individual disciplinesin the earth sciences and there arevery few thinkersas
critical and as productiveashewas. If one knew him closely one had to admire
himfor hisintegrity and hisenthusiasm for scienceand for thefutured Poland
after the collapsed the Soviet empire. Hewasan outstanding person, but one
also saw in him a very important ambassador o Polish science.
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