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EDITORIAL NOTES
Jess Johnson (1932 - 1994)
The SDS membership and the sciences of paleontology
and stratigraphy lost one of its most productive members
with the death of John Granville (Jess) Johnson in July 1994.
John Talent has provided the mempership with an extremely
weil written and informative tribute to this very 5pecial
· t'1st. A 115
. t fJ ,
person an d sCJen
o ess publ'1ca t·10115 comp1.1e d
from GeoRef follov.' the tribute.

SDS Folder on Internet

membership will help keep costs in line with the budget.
Newsletters fo!lowing No. 11 will contain an index to SOS
materials on Internet. Those in the membership without
Internetaccess who wish copies ofmaterials on Internet may
contact the Editor. In the near future, access to the SOS Folder wiII also be possible through WWW (World Wide Web)
and Mosaic.
h latterd allows
WWWdirect access
h d to graphic
d. im-f
.1 G The
5
1
11
0
11
_age w e
P er an
a ow t e ownIOn mg o
· graphic image5 which can then be opened on the members
computer. Happy Internet "5urfing". Please addre55 an y
problems you encounter acce55ing or using the SOS folder
to crick@albert.uta.edu.

A Gopher fold er entitled Subcommis5ion on Devonian
Stratigraphy has been crec1ted on the University of Texas at
Arlington Gopher Server (UTA Gopher).
The structure or pc1th for the SOS folder is:
UTA Gopher
Acc1demic Depnrtrnents
Geology Depc1rtment
Subcomrnission on Devonian Stratigraphy
Current Events
Mernbership Directory
Publicc1tion Database
Current Nevvsletter
Member News
Member Reports
Time-Senle Forum
SOS Reports
ICS Reports
Archivc1l Materials
Newsletters

Devonian Time Scale
The Devonian time scale on the outside of the back cover is that being currently used by Crick, Ellwood and Hassani in their magnetosusceptibility stratigraphy work in
Morocco and elsewhere. The scale is an outgrowth of d iscussion with M. R. House, R. T. Becker and Gil Klapper and
incorporate5 the Eifelian/ Givetian GSSP decision, the T-R
cycles of Johnson, Klapper and Sandberg, and the chronometric scale of Barry Fordham. Criticisms and comments
are expected and welcomed. Contributions are solicited for
a forum toward establishing a "standard" Devonia n scale.
See R. T. Becker's comments under Time Scale Forum

Nominations of SDS Officers

Please respond to the request of Bill Oliver for 5uggestions of nominees for Chairman, Vice-Chairman and SecreThe SOS folder ,,vill nppear sta tic to tho5e acce55ing the tary (see pg. 15).
folder-that is, members mc1y rec1d and dovmload any c1nd
all materiell in nll SOS folders but will not be able to add
materials directly to folders. The process of adding materi- Membership
als requires submission to the Editor as is done for the NewsDr. Alexander 0. Ivanov, Institute of the Earth· Crust,
letter. The mc1jor difference is that all material placed in
St.Petersburg
University, 16 Linija 29, St.Petersburg 199178,
folders must be in digital form. Thus submissions must be
Rus5ia;
Palaeozoic
microvertebrates; Dr. Oleg Lebedev,
via computer files unless members do not have access to
Palaeontological
Institute
of the Russian Academy of Scicomputing facilities to prepare computer files. These memences,
Profsoyuznaya
St.
123
Moscow, 117647, Russia; Palaebers may submit contributions as requested for the Newsozoic
vertebrates;
Dr.
Vitalii
Sorokin, Geological Institute
letter (see submission requirements on the title page of this
the
East
European
Platform were electof
the
Stratigraphy
of
Newsletter) and the contributions will be converted to digSOS
at
the Moscow me~ted
Corresponding
Members
of
the
ital format.
ing.
The growing number-of contributions by SOS memberThe weII deserved nomination of CM Susan Turner,
ship to the New5Jetter and the delay in publishing materiQueensland
Museum, P.O. Box 3300, South Brisbane, Qld
als has prompted the establishment of an alternate outlet
4101,
Australia,
for Titular Membership was unanimousl y
for materials of time sensitive nature as well as those of limaccepted
by
TM's
present at the Moscow Meeting
ited interest to the membership and the growing database
SOS membership addresses and telephone numbers
of publications relating to Devonian topics. Subfolders and
files within the SOS Folder will contain all materials con- (where known) are appended as a separate enclosure. Please
tained in Newsletters but will not be a replacement for the check your entry and notify the Editor if corrections are in
Newsletter. The cost of reproducing and mailing the News- order. The number of members with e-mail addresses has
letter ha5 grown to approximately $500 (US) and limiting increased by 100%.
its content to new5 and reports of general interest to the
-1-
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THE INIMITABLE JESS JOHNSON
(13 JANUARY 1932-5 JULY 1994)
At about 1 pm on 5 July, with wife
Miriam and daughter Jeanette at his
side, John Granville ('Jess') Johnson,
hero to brachiopod and cono.dont
workers and to lovers of things Devonia n, passed awa y painlessly from
pneumonia at his home in Corvallis,
Oregon. Jess' broad spectrum of elegant
contributions in the fields of paleontology, stratigraphy, paleogeography, paIeobiogeography, and sedimentary tectonics - and especially his holistic approach to such matters - mark him as
ha\·ing been one of the more seminal
minds in contemporary sedimentary
geology.
Jess produced at least 180 publications that included some 25 incisive
contributions on eusta tic events, extinctions, speciation, tectonics, stratigraphic
concepts, and faunal provinciality.
These were backed by numerous
monographic and other major contributions on brachiopods, conodonts
and, to a lesser degree, gastropods.
Above all, he authored or co-authored
three of the most outstanding works of
grand-scale synthesis on things midPaleozoic of this generation: his global
analysis (with Gilbert Klapper, 1980) of
the Devonian conodont record as regards endemism and dispersal, his
much cited elucidation (with Charlie
Sandberg and Gil Klapper, 1985) of the
Devonian eustatic pattern and, more
recently his major synthesis (1990- Journal of Paleontology Outstanding Paper
Award for the year) on Early and Middle Devonian brachiopod paleocommunities of Nevada in relation to a
biofacies \ realm \ province model. In his
later years Jess had become involved
with event stratigraphy, especially in
carbonate sequences, and undoubtedly would have gone on to have written
perceptively in that area too. Jess had a
remarkable capacity to shed light where
there didn't appear tobe any. He was a
fount of wisdom and unpretentious
charm, totally lacking in chutzpah. He
uniquely stimulated all who came in
contact with him and was always generous in giving prominence to his coworkers. He was the powerhouse in

most of the enterprises in which hebeJess out-survived nearly all those
came involved.
who had been afflicted with bulbar-spiJess was born in the mid-continent, nal poliomyelitis during the 1950s-earin Jefferson City, Missouri. His father ly 1960s polio era. The discovery of the
was of Swedish descent, though born Salk vaccine, followed by d iscovery of
in the USA. His wife Miriam Anderson the first oral vaccine by Albert B. SabJohnson, a unique person whom he had in, between 1957 and 1958 (bu t not lithe good fortune to marry in 1954, was censed until 1961, after Jess had conalso of Swedish parentage; her parents tracted the disease) elirninated the need
had migrated to the USA from north- for production of respirators. As a conern Finland in the early 1920s. Miriam sequence, Jess' last years were punctuwas to devote a !arge slice of her life to ated by increasingly frequent servicing
looking after Jess; toge ther they sur- of respirators, construction of replacevived the raising of five children. There ment parts, and a quest for respirators
were already three children, Marlene, (for spare parts) from the families of
Jeanette, and Caroline Eve ('Carrie'), the polio victims who had passed away. At
last only 6 weeks old, when, in early the time of his death a respirator was
October 1959, Jess contracted the bul- being custom-built for him by Peter
bar-spinal poliomyelitis that was to Meyer, an Oregon State University maleave him permanently debilitated, par- chinist. Pete, who took care of Jess' resalyzed from neck to waist, and with pirators after the Johnsons had moved
virtually no diaphragm function. The to Corvallis, designed and built severdiscovery of the first effecti ve polio vac- al rock-splitters and other devices for
cine by Jonas Salk in 1954 had resulted Jess.
in a grand scale program of vaccination,
Jess' tertiary education was underbut, after a number of children in Cali- taken entirely at the University of Calfornia and Idaho had contracted the ifornia, Los Angeles, where he comdisease from a defective batch of vac- menced engineering in September 1949
cine, there had been reluctance by many but switched to a BA in geology. The
to undergo vaccination. Jess had been latter was interrupted by military seramong those disinclined tobe vaccinat- vice (February 1954-January 1956) as an
ed; he gambled and lost.
air traffic controller. For a time he
lt was 11 months before Jess thought his career may have been in
emerged from hospi tal. For the rest of that direction, but abruptly abandoned
his life, except for brief intervals, he had this dream after attempting to land two
tobe attached to a respirator, night and US Air Force planes from opposite diday. He required regular attention from rections, simultaneously! We, who have
Miriam and other family members, or, been involved with Devonian and Silat work, from a medical attendant. A urian brachiopods, conodonts and asfew of these, especially Claudia [nee sociated stratigraphies are grateful for
Dubois] Regier, his medical attendant this near tragedy; it brought Jess into
for his last 21 years, were also skilled our mid-Paleozoic bailiwicks.
research assistants. lt was no easy task.
Returning to UCLA, Jess completAs Miriam says, "Some lasted onJy a ed his BA and then did an MS in geolofew days or weeks. The good ones we gy (1957-1959). Nevada figured promicould count on our 10 fingers. Claudia nently in Jess' geologic career. He had
was the best! And the most reliable". been camp manager for a UCLA sumThrough it all there was always Miri- mer field camp in central Nevada in
am, a bastion of patience and good 1957 run by Jerry Winterer. Jerry was
cheer, tirelessly looking after him; it is to supervise Jess' MS dissertation; it
hard to imagine the creativity of h.is re- was on Nevada geology, based mainly
search, his phenomenal productivity, or on mapping in the Coal Canyon area.
for that matter his survival without her. His PhDprogram (1959-1964), focussed
There were to be two more children: on the Lower Devonian brachiopods of
Valerie (deceased) and lan.
central Nevada, was under the super-2-
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vision of Jerry Winterer until Jerry left
UCLA to go to Scripps; it was completed with crinoid ,,vorker Gary Lane as
UCLA supervisor, though effectively it
was supervised by Art Boucot.
Jess had had the good fortune to
correspond with Art Boucot while the
latter v-;as still at MJT. In July 1961 Art
had relocated to the Division of Geological Sciences at Caltech and swiftly
set up a factory operation that included an underground acid-leaching facility built to Art's specifications in the
corner of a Caltech car park. Art soon
made Jess' acquaintance, and, with his
enterprise expanding impressively
with NSF and other grants, was able to
offer Jess a position as his research assistant. In July 1962 Jess joined the Boucot "stable". As Jess was no longer able
to go to the field , Art collected copiousIy from silicified horizons in t11e Lower
Devonian of central f\ evada and dissolved c1 considerable tonnage of such
materials for Jess' thesis in the subterranecin acid-leaching facility. The resulting cornucopia of taxonomically diverse material enabled Jess to complete
an ec'.s:-eptionally Jcirge and elegant dissertation for which he was awarded a
PhD by UCLA in October 1964. The
degree-conferring ceremony and Jess'
triumph over adversity featured on the
CBS evening news.
Jess had already become the second
pivot in the Boucot group. Now, with
his PhD beh.ind him, and with the title
of research associate, his productivity
seemed to ac,-elerate. Commencing in
1963, a remarkable series of 54 papers,
co-authored with Boucot, poured out in
journals around the globe; 11 of them
were of monographic proportions. The
rate of production was prodigious. Jess
proved to be hyper-productive in his
own right. Monograph after monograph came from his pen, commencing
in 1970 with his GSA memoir on Great
Basin Lower Dez•onian Brachiopoda. The
Iatter was supplemented in 1973 and
1976 by the two University of Califorrua volumes, co-authored withArt Boucot and Mike Murphy, dealing with silicified Wenlock to early Lochkovian
brach.iopods from the Roberts Mountains Formation, also in the Great Basin region of Nevada.

By the early 1960s, Mike Murphy,
who had come to know Jess as an undergraduate at UCLA, was the only remaining member of the UCLA faculty
still taking students to Nevada . He had
noticed brachiopods in the Roberts
Mountain Formation, until the n
thought tobe entirely Silurian, but had
not collected them because no one
seemed interested. lt was a query from
Art Boucot regarding the possibility of
brachiopods in the Roberts Mountains
Formation and a positive response from
Mike that led to a joint field trip from
which one limestone block produced 80
species of brachiopods by Jess' first
count. A formidable team came into
being: Jess and Art on brach.iopods, Bill
Berry on graptolites, and Mike, who
until then had focussed much of his research on Cretaceous ammonoids but
soon took up conodonts. As Mike says,
"Before I knew it Art had me working
for Jess most of the time and I finally
abandoned the Cretaceous because I
couldn' t do both. From the time Jess
became an assistant professor at Corvallis, we collaborated and worked in
tandem. He took most of the inner shelf
areas with his students and I took the
basin with my students. 1 tried to visit
all of his students in the field at least
one time since he couldn't and we
worked that way to the end. Of course,
all the brachs any of us found went to
Jess".

tributed grea tly to refining understa nding of the mid-Paleozoic geology of
western North America, especially as
regards its chronologic and bathymetric framework. His impact became even
greater when, in the mid-19 70s, h e
branched into conodonts. His first paper on conodonts was a seminal revision (with Willi Ziegler and Gil Klapper, 1976) of the varcus Zone. From then
on he continued to work with brachiopods and conodonts in tandem.

In October-December 19671 had the
pleasure of spending nearly 3 months
withArt Boucot and Jess at Caltech. Jess
and I had co-authored 4 papers and
were in process of cleaning up a manuscript with Art on Early Devonian brachiopod zoogeography for a GSA special paper. Although wasted in appearance, confined to a wheelchair and attached to a respirator, as though to a
trailer, he had exceptional presence.
Most who met him for the first time
were struck, as I was, by his )arge, pale
green eyes and the twinkle in them. He
had dry sense of humor and relished
incongruity. His son, Jan, has said that
"lt was a most astounding experience,
even for us in the family, to walk into
his office, and have him turn and smile.
He didn' t have contact with a Jot of
people, and appreciated visitors very
much, I think. He was, as Marlene Ihis
eldest daughter] observed, more focussed on the experience of human inJess supervised 4 graduate students teraction than anyone we have met. 1
for PhD: Richard Aerts Flory, Roy Ed- think part of that was shown in his
ward Srnith, Thomas Lee DeKeyser, eyes."
and Constance Jefferson Sansome. He
Jess did not have the strength to lift
supervised 27 for MS; most worked on
anything heavier than a coffee cup nor
aspects of the geology of Nevada. No- the dexterity to handle one weil, but he
table among the latter on whom he left
would dictate manuscripts and letters
his stamp and who went on to make
(great numbers of them) into a dictatheir mark elsewhere have been Maya
phone to be typed by the ever cheerfuJ
Elrick, Dave Johnson and Jed Day. A and positive Miriam. Later he regained
dozen of his graduale students were to sufficient co-ordination to be able to
co-author substantial papers with him.
type.
Jess was an inspiration not only to his
As a consequence of a general
students but to countless fellow scienshrinkage
in NSF funding and umvilltists around the globe: by letter, by eingness
of
Caltech
to pick up the shortmail, and, by repute, to many who nevfall,
Boucot
sought
a
professorship elseer had the chance to pass through Corwith
a
condition
that Jess also
w
here,
vallis. Many never knew tha t a pilgriman
acaderruc
appointrnent.
Jess
be
given
age to Corvallis was necessary to meet
was
the
difficult
item
to
seil'
because
him.
there was no way he could pass any sort
Jess' many reports on brachiopods of medical fitness examination; he had
(including 5 of monographic scale) conalready, independently, contacted sev-3-
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eral institutions but without success.
Art negotiated a deal with the University of Pennsylvania in which Art
would take up a professorship and Jess
would be appointed Assistant Professor of Geology. The head of the Geology Department at the University of
Pennsylvania, the late Henry Faul, a
pioneer geochronologist of some distinction, had been instrumental in engineering this offer.
In April 1968 Art Ieft for 6 months
in the USSR as a National Academy of
Sciences exchange fellow. In July of the
same year, with high hopes, Jess and
Peggy Losee, Art's aficionado of isopach compilations, and a train-load of
Art's collections, moved from Pasadena to Philadelphia. By the time Art returned in October the disastrous nature
of the move had become apparent. The
energies that Henry Faul had put into
persuading the uni versity to hire Art
and Jess were now focussed , as Art
says, "on putting them in their place".
Henry announced that they were to
take his orders and that Art's NSF grant
money would be utilized by Henry. lt
was thus vital that alternative employment be found, quickly. Again Art
sought a university tha t would offer
appointments to both him and Jess .
Oregon Sta te University (OSU) made
such an offer.
I visited Philadelphia in June 1969
to find that Henry was away on field
work in New Mexico or elsewhere in
the south-\·Vest, seemingly happy that
he had triumphed over his unruly underlings. However not only Boucot and
Johnson, but sedimentologist George
de Vries Klein, and structural geologist
Reg Shagam, having lined up employment elsewhere, were in the midst of a
packing frenzy, determined that when
Henry retumed he would find the department virtually empty except for a
few bits of paper, sawdust, and splinters from crates. Which is exactly what
happened!
So, after not quite 12 months, Art
and Jess and the inevitable train-load
of_fo~sils had head~d back ':"'estwards,
th1s time to Corvalhs, but wr:hout Pef
gy L~see for whom the Philad ~lphra
expenence had been too traumahc. The
trans-conbnental. trans'.ers, however,
had been hrghly drsturbmg for Jess. He

continued to despair of making a career
in geology, deprived of contact with
rocks in the field, and believed he was
fated to remain without tenure for the
rest of his days. In Art Boucot's view,
however, the battle to get him established in academia had been won from
the time OSU hired him, and especially when he received his first NSF grant
in 1970 and was no langer dependent
on the grant-winning capabilities of
others - until then, specifically Art.
Among the people who buoyed Jess up
in the early years at Corvallis when his
spirits were down was geochemist E.
Julius Dasch, then on the geology staff
at OSU, Paul Ritcher, a colleague from
another department at OSU who,
though crippled from having contracted poliomyelitis from live Sabin vaccine, had been able to establish a research profile that earned him a full
professorship, Arlene Demaris, one of
Jess' research assistant-cum-medical
aides (May 1971-February 1973), and
Sallie Hee who worked in the Department of Oceanography at OSU. Sallie
was killed by an avalanche on Mt
Hood; Jess had thought a Jot of her. All
were supportive; all were insistent that
there was indeed a career for him in
science.
Jess, trying his best not to be involved in departmental politics, poured
his energies into research and teaching,
punctuated by generation of his autobiography. He remained teaching and
researching at OSU for almost 25 years
until death took hirn. His physical condition notwithstanding, Jess was promoted to associate professor (19731978), and then full professor (September 1978) with a highly successful interlude (January 1986-August 1988) as
an efficient and more than usually compassionate head of department. Something of the latter role continued on.
Right to the end, his office at OSU was
a bastion of sanity and hurnanity for
students and staff beset by personal
problems. This I noted when I had the
good fortune to spend a few weeks with
Jess and Miriam in September-October
1993. Serendipitously, in March 1973,
Jess had obtained the services of Clau·dia Regier as research assistant-cummedical aide. Claudia, quietly unflappable, acid-leached samples, picked
conod onts, chased literature, and in
-4-

myria d other ways meticulousl y
helped his resea rch go forward.
Despite being confined to a wheelchair, Jess was an uncommonly good
teacher, always weil prepared, always
quick with illumina ting insights and
drall repartee. Typical is an occasion
when, while he was lecturing, one of
the students, noticing Jess' respirator
had come free from the power point,
swiftly plugged it in again. "Tha t student gets an A!" dryly observed Jess.
In 1977 Jess received the OSU College
of Science Carter Teaching Award for
"inspirational teaching"; he was a finalist for this award on many occasions.
lt was necessary for Jess to follow a
precise timetable at home and at work.
The family car was fitted with a respirator. Morning and evening, 5 d ays a
week, he would be driven to work by
Miriam to a side door of Wilkinson
Hall, the geosciences building at OSU,
where he wou ld be met by Claud ia
Regier, who wou ld usher him to his
room; he always walked in, breathing
from a hand-pump. Jess would pass the
day in his office in a wheelchair, linked
to a respirator. In the late afternoon
Miriam would call for him and drive
him home where he would be linked
to another respirator, by which time too
much of his energies had been drained
to contemplate further work. After dinner he would relax wa tching the news
on TV, wa tching videos of generally
recent movies, or listening to music. H e
liked a wide range of rock music, including Annie Lennox, Van Morrison,
and Pink Floyd, especially their album
The Wall. He had earlier taken a liking
to folk music, especially the Weavers,
and early Bob Dylan, but n ever developed empathy for 'heavy meta]' . Other
favorites included Big Bill Broonzey,
Dire Straits, early Fleetwood Mac, Joe
Cocker, Nina Simone's jazz-soul-folk
meld, and the pianistics of Keith Jarrett,
especially his Kin Can cer/ .

Jess was a lover of quiet satire, a connoisseur of comedy. He loved the irreverent Jay Leno and, perhaps even more
so, Dave Letterman and his theatrical
gestures, but insisted that no comedian was the best. lt was a ritual when I
stayed w ith the Johnsons in 1993 to
record the Dave Letterman shows each
night and watch them the following
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evening, zapping the commercials by symptorns, he said, that his system was
remote control.
starting to slow down, and he was not
Jess enjoyed company, but it was sure how much langer the NSF might
impossible for hirn to participate in so- continue funding his research. In Octocial gatherings other than those orga- ber 1993 he bought an Apple Notebook
nized at the Johnson harne. At work, He which enabled him to give more attenenjoyed having lunch with friends at tion at home to J-üs poetry a:1d letters to
work. Some of thern lunched with him newspapers.
regularly for rnany years, among thern
Jess was a lover of words, both prose
Anita Grunder and John Dilles of the and poetry. The region around CorvalOSU Geology Department, Bob Frank lis, Benton County, is one of the few
of the OSU English Department, Eliza- relatively liberal counties in Oregon;
beth Mannarino of the Corvallis Public rnuch of the state is a land of lumberLibrary, and a neighbor, Linda Barstow. jacks, farmers and pick-up trucks. lt has
Discussions would range widely, rare- therefore more than the usual share of
ly focussing on geologic rnatters.
conservatives who see Jittle value in
Arnazingly, during the 1970s, Jess paying taxes tobe used on water, powrecovered lirniled diaphragm function. er, national parks, and education, inOn weekends, in sunny weather, he cluding tertiary education, Same of
would sornetirnes sit outside for an thern have a remarkable penchant for
hour or so, sirnply feeling glad to be expressing their anti-progressive views
alive, but always with a respirator at his in letters to the editor. In his later years
side, pumping. On such occasions, Jess stepped into the fray with gusto. lt
completely free of stress and not direct- seemed that every week or so he would
ly hooked up to a respirator, he could pump out an elegantly worded letter
go for several rninutes without taking to the Corvallis Gazette-Times taking the
conservatives to task, demolishing their
a machine-reinforced breath.
logic, and, inter alia, defending the core
Jess was an efficient worker, an invalues of a liberal society. In this, as in
nova tor, ready to probe unexplored
everything eise, he was fearless, like a
pathways. There were times when he
latter day Ambrose Bierce. Jess develfeit he viaS no langer a creative force,
oped excellent rapport with the editor
but there were soon new challenges. He
of the Corvallis Gazette-Times, Norm
received continuous NSF support, cornLewis. Like Bierce, Jes_s was always
rnencing in 1970; dollar-for-dollar he
seeking n ew ways to phrase double
must have been one of their most ecoentendres and turn cliches insid e out,
nomic producers. Project after project
unleashing them with devastating efwere always swiftly and neatly carried
fect. To sorne of his targets he must have
through. His office was always laid out
been as popular as a hedgehog in a
for maximum efficiency. The heavier
long-jump pit. None of them bested
specirnens and tomes had, however, to
him. Miriam would deliver his letters
be brought to his desk, overlooking
to the Corvallis Gazefte-Times by band
which were two !arge inspirational porto save a day in the rnails, but by Iate
traits: of Los Angeles poet Charles
1993 he had started firing them off by
Bukowski, and actress Faye Dunaway
e-mail. Having his letters appear in
as she had appeared in the film Bonnie
print the following day delighted him.
and Clyde. A Iarge-screen, state-of-the
"I love instant publication!", he would
art computer, an Apple Macintosh
say.
Quadra 700, housed in his office at
There is a legacy of unpublished J.G.
OSU, became a great Jove. He delighted in having an almost endless choice Johnson material, much of it not in the
of fonts and the complete Random Hause domain of scientific writing. The major
dictionary at his fingertips. The instan- scientific itern Ieft for publication is a
taneity of e-mail communication with voluminous rnanuscript on the Siluria wide spectrum of colleagues around an and Devonian spiriferidines for the
the world especially delighted him. At revised volumes on Brachiopoda of the
one point during rny 1993 visit to Cor- Treatise on Invertebrate Paleontologi;. For
vallis, Jess opined that he was giving this he had been organizer and chief
some thought to retirement. There were contributor. Typically, the text had been
-5-

completed well ahead of schedule and,
apart from a few figures, was ready to
go to the editors. An extension of the
Treatise enterprise, a planned monograph covering nearly 600 nominal genera of spiriferidines, sadly, will not now
come to fruition.
An autobiography of considerable
length, The second life is !111rder, detail_s
Jess' relentless fight for physical survival and professional satisfaction; he began the manuscript in December 1971.
He wrote several short stories and had
completed bis part of a novel in which
he and son Ian were contributing alternate chapters. As Jan says, "He was able
to produce five times as much material
as I was, despite his one-fingered approach to typing" . Jess was a great admirer of the prose works of Jerzy Kozinsky and Anais Nin; he had a copy of
almost everything written by the latter.
Over rnany years much of Jess' innermost responses to the world around
him bad been distilled into poetry, vast
amounts of it: spare, umhymed, often
passionate, singularly Jacki ng in seif
pity. lt too is a legacy thal must be put
into print. Jess had an especial penchant
for the writings of anti-establishment
Californian poet Charles Bukowski; he
had a large collection of Bukowski's
uninhibited writings and taped interviews. 'Buk' (or Hank, from Hank Chinaski, his fictional alter ego) pre-deceased hirn, on 9 March.
And now Jess is no langer wi th u s,
who will take his place? l, for one, can't
think of anyone! We have lost not only
a great mind but a powerful catalyst as
well. He has established a Iofty benchmar k for fu ture workers concerned
with sedirnentary geology in general,
and with things mid-Paleozoic in particular. I suspect it will be a Jong time
before anyone in the earth sciences with
such a physically fragile frame will
have a comparable committment to
productivity and excellence. The last
words are best left to long-standing
friend and confidant, Mike Murphy,
who accompanied him on his final voyage to Nevada.
"We (Gil and I) met Miriam in Eureka [Nevada] on the 29th of July... and
the following morning we went with
[the family and students] to the Roberts Mountains. One of the students
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was doing field work in the area and
had a jeep. He ferried us to a high saddle below Roberts Creek Mountain
(10,200 feet) and we then climbed to the
peak, which is the highest Devonian
outcrop in the state. In the saddle we
scattered most of Jess' ashes ... [We] scattered the remaining ashes from the
peak. lt was a beautiful morrung and
storm clouds were gathering. As we
scattered the ashes, cliff swallows

swirled and dived around us just as
though they were celebrating the fact
that his spirit was now free - no more
of the indigruties of respirators, tu bes,
Joss of privacy, dependency - the constant bonds of his life. lt was releasing
for all of us. Miriam and the children
read some of his poetry and some other pieces or said something about their
father and it was very wrenching, but
all in all it was more like a wake in

which there were moments of sadness,
but everyone was glad to have come."
Miriam and !an Johnson, Art Boucot, Gil Klapper and Mike Murphy, all
of whom knew Jess' world better than
I, provided corrections and general
comments - for all of which I am very
grateful.
John A. Talent
Macquarie Uruversity
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SUBCOMMISSION ON DEVONIAN STRATIGRAPHY
Minutes Business Meeting, Moscow, Russia (July, 13th, 1994)
Meeting held at Palaeontological Institute and Orlov Museum of the Russian Academ y of Sciences, Moscow, Russian
Federation, on the occasion of the "Devonian Eustatic Changes of the World Ocean Level" Symposium.
PRESEJ\T. Titular Members: P. Bultynck, M. House, W. Kirchgasser, V. Menner, J. Richardson, E. Yolkin. Corresponding
Members: T. Becker, A. Blieck, M. Ginter, E. Luksevics, J. Marshall, W.A. Oliver, A. Pedder, G. Racki, P. Sartenaer, H.H .
Tsien, S. Turner. Guests: 0 . Artyushkova, S. Cherkesova, E. Chibrikova, C. Fang, R. Masagutov, V. Nasedkina, T.
Obukhovskaya, K Ovnatanova, M. Snigireva, V. Tchizhova, M. Ynusov.
1. INTRODUCTION

The Chairman, M. House, opened the meeting at 5.30 pm by thanking Director A. Rozanov of the Palaeontological
Institute RAS, Drs. M .A. Rzhonsnitskaya, 0.A. Lebedev and S.V. Yatskov for the organisation of the meeting in Moscow
and Drs. VI. Bogatsky, V.V. Mermer and Y.A. Yudina for organising and leading the field trip to the Ukhta region. He
reported with deep regret the death of CM J.G. Johnson who was especially involved in the study of Devonian sea-level
changes. The meeting stood in silence in memory of this colleague.
The appointment of a Nominating Committee for election of new SDS officers was added to item 8 of the agenda.
Apologies for absence were recorded from TMs Chlupac, Garcia-Alcalde, Hau Hong-Fei, Morzadec, Sandberg, Wed·
dige, Ziegler and from CMs Blumenstengel, Brett, Dineley, Edwards, Hladil, Mark-Kurik, Paproth, Rzhonsnitskaya,
Walliser.
2. MINUTES OF THE GÖTTINGEN MEETING 1993
The following correction was made: on p.43 (SDS Newsletter n_IO), item 13C, "the next International Geological Congress would be held in Beijing in 1996".

3. CHAIRMAN'S BUSINESS
The Chairman reported that he had received a request from the ICS regarding future objectives and achievements of
the SDS. He submitted a memorandum listing future objectives in the Autumn of 1991 (see document E, Frankfurt SDS
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Meeting 1990) and did not receive the courtesy of a reply. He now sent a new memorandum with planned achievement
from 199-l tot 2000.
He reported that a new Subcommission on Genetic Stratigraphy has been set up, that the IUGS supports the ICS
proposal to revitalize the International Stratigraphie Lexicon (see item 6) and that a revision of the currently applicable
ICS statutes v,as completed.
4. REVIEW OF WORK SINCE GÖTTINGEN MEETING

a. Base of the Emsian
The ICS request a report on the basal Emsian GSSP in a form that can be published in Episodes. TMs E. Yolkin and
J. Talent will bring up to date the original version.
b. Base of the Givetian
The basal GSSP at Jebel Mech Irdane, near Erfoud (Morocco) has been approved by the JCS and ratified by the
IUGS. A report for Episodes will be prepared by O.H. Walliser.
c. Base of the Famennian
A paper on "Definition of the Frasnian /Famennian Stage boundary" by Klapper, Feist, Becker and House will be
published in Episodes (vd. 16, 4) in August 1994.
d. Newsletter
Newsletter n_10 was distributed in December 1993.
The Chairman v,tishes to especially thank Prof. Rex Crick (University of Texas at Arlington) for the quality of the
f\:ewsletter and for the financial support from the University.
CM Becker proposed that SDS members should supply every year a !ist of their publications tobe included in the
Newsletter.
e. Courier volume on "lnternational Oevonian Correlation Review".
ln Ma:v a circular with general information and a draft contents was sent to 32 SOS members charged with the task
of organising with co-authors the different contributions. The first part of the volume will give the details of the
GSSP's, the second part concerns recognition o f the stage boundaries in many areas of the world and the third
part will provide a systematic review of taxonomic groups, important for boundary correlation. Twenty-seven of
the organisers who had been approached sent in the requested information (A circular will provide more informc1tion). It was stressed that TM Yolkin will co-ordinate the contributions on the Asiatic part of the Russian Federation and TM Menner those on the European part and the Urals. TM Menner suggested that bivalves and
crinoids should be included in the review of important taxonomic groups.
5. DEVONIAN MARINE-NONMARINE CORRELATION AND COOPERATION WITH IGCP 328

CM Blieck will submit a report for 1994 tobe published in Newsletter no. 11.
The final meeting for the JGCP 328 project will be held in Paris, on the occasion of the International Congress "Premiers Vertebres-Vertebres Inferieurs" (4-15 September 1995). Project leader Susan Turner considered the project tobe
very successful and she will propose the prolongation of the project or submit a new one.
6. IUGS MATTERS

a. International Stratigraphie Lexicon
The JUGS supports the plan to establish a Global Computer Data Base as the replacement of the International
Stratigraphie Lexicon. SOS members will approach their National Oevonian Commission on this subject and
inform the SOS of what is happening.
b. Sequence Stratigraphy
The Chairmc1n reported that he had answered the ICS Letter of last year recommending that the ICS subcommissions should become actively involved in sequence stratigraphy. He especially mentioned that sequence stratigraphy is mainly based on seismic data and not on biostratigraphic data (see also minutes 1993, item 3).
7. FUTURE TASKS

a. Oocumentation of Oevonian Taxa Ranges and Bioevents
lGCP 328 will present data on the ranges of Palaeozoic vertebrate taxa at the m eeting in Paris (September 1995).
SOS should start co!Jating data on the ranges of Oevonian taxa, not only a the stage boundaries but through all the
Devonian. lt is expected this will document what is happening at and after the extinction events.
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b. Magnetostratigraphy and radiometric dates
As mentioned in item 3 the Chairman sent a memorandum to ICS with planned achievements until early 2000.
This program requires that some Devonian specialists more familiar with radiometric data and other new forms
of stratigraphy should be elected member.
CM Becker drew attention to the potential of isotopes in Devonian studies and he stressed that the SDS should
collaborate with the Subcommission on Geochronology and other groups.
c. Consideration of other priorities

CM Sartenaer drew attention to the term Strunian, still used as a substage in recent publications and he thought
that the SDS should make a recommendation. In discussion it was stated by the Chairman that the ICS is not in
favor of formal substages, CM Becker mentioned that the German Devonian Working Group made a proposal for
a formal subdivision of the Emsian Stage in Germany and CM Oliver thought that subdivision of stages should be
discussed in a \•v orking group. In conclusion the Chairman invited members to submit, in advance of the business
meeting, a formal memorandum on the subdivision of some stages.
8. MEMBERSHIP

a. There were no withdrawals from membership.
b. Election of new CMs
Three nominations for election had been received. There were:
1. Dr. Alexander 0. lvanov, Institute of the Earth Crust, St.Petersburg University, 16 Linija 29, St.Peters- burg
199178, Russia; Palaeozoic microvertebrates; nominated by CM M.A. Rzhonsnitskaya and the Chairman;
2. Dr. Oleg Lebedev, Palaeontological Institute of the Russian Academy of Sciences, Profsoyuznaya St. 123 Moscow,
117647, Russia; Palaeozoic vertebrates; nominated by CM M .A. Rzhonsnitskaya and the Chairman;
3. Dr. Vitalii Sorokin, Geological Institute of the Stratigraphy of the East European Platform; nominated by TMs
V. Menner and E. Yolkin.
After a vote the three nominees were elected Corresponding Members of the SDS.
c. Election of new TMs

CM Susan Turner, Queensland Museum, P.O. Box 3300, South Brisbane, Qld 4101, Australia, has been proposed
for Titular Membership by TMs W. Kirchgasser and J. Richardson. As project Ieader of IGCP 328, she has largely
contributed to the activities of the SOS and she is an outstanding expert of Palaeozoic microvertebrates. The
nomination was unanimously accepted by TMs present.
d. The Secretary received a letter from Dr. D. Kaljo recommending to add Dr. M.E. Johnson, Deptm. of Geology,
Williams College, Williamstown, Massachusetts 01267, USA and Chairman of the Silurian Subcommission, to the
mailing !ist instead of his name.
e. Nominating Committee
The Chairman said that a new SDS Bureau has tobe elected and ratified by the ICS before the next International
Geological Congress in Beijing in 1996. CM Oliver was asked to serve as Chairman of the Nominating Committee
and he accepted .
9. REPORTS
a. South American activites

CM Turner reported that TM Hünicken proposed to organize a field trip to Palaeozoic sections in Argentina
(1997).

CM Marchal reported that he is investigating the Bokkeveld Group (Emsian-Givetian) on the Falkland Islands,
including the study of brachiopods, trilobites and spores.
The Secretary received a letter from CM Edwards. She is working on Devonian plants from Argentina and adjacent countries. She has seen very interesting ?Upper Devonian plants from an area (Qda Potroro Rincon) south of
Floresta and wonders if any SDS member has contacts or is working in the area.
b. Financial Report
Income for 1994
US$
Carried forward from 1993 ......................... ........ ......................................... 238.00
Gift
......................................................................................... .................. 250.00
IUGS Subvention for 1994 ..... ............................................. ........................ 1552.00
TOTAL ..... ................. ........... .......................................... ............. .... 2040.00
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Expenditure for 1994
Attendance support Moscow meeting .................................................... 1150.00
General Expenses .......................................................................................... 768.00
Circulars .......................................................................................................... . 60.00
Newletter: Allocation for N_ll .. .. ................................................................ 350.00
Address !ist ....................................................................................................... 10.00
Pos tage ........................................................................................................... 348.00
Cost of bank transaction ................................................................................. 24.76

TOTAl . ............................................................:.:............................. 1942.76
Balance carried forward November 1994 .................................................... 97.24

10. FUTURE MEETINGS
a. The first Australian Conodont Symposium (AUCOS-I) will be held in Sydney (Macquarie University) during 1821 July 1995. There are two pre-symposium excursions, Ordovician-Devonian of southeastern Australia (8-7 July)
and Late Devonian • Early Carboniferous of Canning Basin - Ordovician of Amadeus Basin (5-17 July). A post
symposium excursion will investigate the Ordovician - Early Carboniferous of the Broken River area (22-28 July).
In addition to this field trip there will be an introduction into reef dynamics at the Heron Island Research Station
(22 July-3 August). Organizers: R. Mawson, B. Nicoll & J. Talent.
b. lt was agreed tha t the next SDS meeting would be held jointly with JGCP 328 at the Paris Congress "Premiers
Vertebres-Vertebres lnferieurs" (4-9 September 1995) followed by a field trip to Devonian, Carboniferous and
Mesozoic vertebrate Jocalities and stratotypes in Belgium and northern France (10-15 September). The SOS will
organize a half-day session on "Ranges of Devonian taxa and extinction events" (see also item 7a). Ranges of taxa
should be documented using the "standard conodont scale" reproduced in Newsletter n_lO, p.44. Would those
who intend to speak at the session please send the title of the talk as soon as possible to the Secretary.
c. International Geological Congress Beijing (August 1996)
The Chairman reported that he had received a letter from the JCS Chairman regarding SDS participation. A discussion follm•ved on appropriate activities. In conclusion it was agreed that the SDS will organize a meeting on the
subject of Devonian High Resolution Stratigraphy.
11. ANY OTHER BUSINESS

• TM Kirchgasser proposed to organize a field trip in New York State in 1996.
• TM Yolkin reiterated his proposal of last year to hold a meeting with field trip in Siberia after 1996.
• CM Racki wondered if the results of the SOS meeting on Sea Level Changes will be published. The Chairman said
that contributions will be published in "Modern Geology" and that he will discuss the results in a preface.
• TM Yolkin thought that contributions by Russian colleagues could also be published in "Russian Geology and
Geophysics".
• CM Turner asked that contributions on Sea Level Changes and dealing with rnicrovertebrates should have the
IGCP 326 label.
• CM Becker reported that a Courier volume on Devonian Stratigraphy of Germany will be published in 1995.
• The Secretary rec~ived a letter from CM Hladil stressing that GSSPs should be completed with parastratotypes in
different fades.
• The Chairman thanked members and guests for their attendance and closed the meeting at 7.30 p.m.
P. Bultynck. Secretary. October 1994.
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SOS ANNUAL GENERAL MEETING
Moscow, July 13, 1994

Marine/Non Marine Correlation Working Group Annual Report 1994
A. BLIECK with contributions by C. DERYCKE, D.K. fauon, D. GouJET, R.R. ILYES, P. JAl\'VIER, H. LELIEVRE and ZHu M1K

This contribution is tobe included within the SDS annual general report 1994. lt is concerned with recent publications dealing with problems of correlation of vertebrate-bearing localities and formations throughout the World. Data
come from the French Working Group of IGCP 328, from other IGCP 328 participants, and from unpublished papers
(after recently reviewed manuscripts, with authorization of the authors).
DEVONIAN
Bouv1.>\ : A small inlier west of lake Poopo has lang been known to be Devonian, due to lithostratigraphical correlations. The first fossil assemblages were discovered in this series during the 1991 field expedition to central Bolivia. They
give a Middle Devonian age to the equivalent of the Icla/Huamampampa Formations in this region. Among a rather
rich invertebrate assemblage (brachiopods, trilobites, bryozoans, conulariids, corals, tentaculitids), spores have been
prepared and are congruent with an Eifelian/Givetian age. Few chondrichthyan remains have also been collected. During the same field trip, a prospection of rfo Iglesiani localities, in the supposed Capinota Formation, Cochabamba department, has been organized in order to find more remains of the recently described vertebrate Andinaspis suarezornm
Gagnier 1991 (the type Capinota Formation underlies the lower Upper Ordovician Anzaldo Formation). No more fish
remains could be found but several invertebrate and spore localities have been sampled: they all give a Middle Devonian age to the series! (Blieck et al., in prep.).
USA: After a preliminary presentation at the Grass Symposium in August 1993, Elliott & Ilyes worked more on the
Early Devonian vertebrate biostratigraphy of the western USA The age of such vertebrate-bearing formations as the
Water Canyon and Beartooth Butte Formations has indeed been under debate for many tens of years. A reappraisal of
their correlation and revision of their vertebrate contents show the upper part of the Water Canyon of N. Utah, i.e., the
Grassy Fiat Member, to be much younger (Givetian) than its lower, Card Member which is correlated to the Emsian. The
latter is of the same age as the type Beartooth Butte Formation (BBF), at Beartooth Butte, N. Wyoming, while the BBF at
Cottonwood Canyon, N . Wyoming, would be older and correlated to the Lochkovian/Pragian. New vertebrate localities of both the Sandy Member of the Sevy Dolomite at N. Egan Range, E. Nevada, and the Cherty Argillaceous Unit
above the Hidden Valley Dolomite of Death Valley, California are dated Emsian an the basis of a correlation to other,
conodont-bearing units of the inversus-serotinus zones (Elliott & Ilyes, in press; Ilyes & Elliott, in press).

BELGIUM - FRAI\CE: The Lower Devonian sequence of the classical Ardenne region has provided us with "Gedinnian to
Emsian" Old Red Sandstone-like ichthyofaunas. Due to the scarcity of conodonts in this mainly siliciclastic series, the
ichthyofaunas have been correlated to the spore-zones from Great Britain to Belgium, through N. France (Blieck et al., in
press). However terrestrial plant macroremains may also be not unfrequently collected in several of the vertebratebearing formations: a review of these early land plant assemblages with their location within the spore-zone framework
is provided by Gerrienne (1994). In this connection, all the Lower Devonian formations of the Ardenne Massif are reviewed and redefined by the Belgian National Committee on Devonian Stratigraphy (Godefroid et al., in press).
EASTERK EuROPE: A coJJaboration between nine paleopalynologists from Belorussia, Russia, France and Belgium lead
to a synthetic correlation chart of the spore-zones in the late Emsian to late Famennian of the East European Platform. lt
is correlated to the Ardenne-Rhenish type miospore-based zonation, which is correlated to the standard conodont scale.
This study should give a basis for correlating numerous fish localities of the Devonian of the East Baltic and Russian
platform (Avkhimovitch et al., 1993).
SAOUDI ARABIA: Twelve horizons ha ve been sampled in 1992 in the Early Devonian, Jauf Formation of the Al Huj
region. They mainly yielded chondrichthyans, acanthodians, placoderms, and rare sarcopterygians. Placoderms are
represented by acanthothoracids, rhenanids, ptyctodonts, petalichtyids, and arthrodires (actinolepids, phlyctaeniids,
and primitive eubrachythoracids). One of the assemblages, within the Hammamiyat Member of the formation, is compared to the Khush-Yeilagh fauna of Iran. Recent preparation of the Hammamiyat Member has provided with the first
conodonts from this part of the sequence, however the mainly siliciclastic Jauf Formation is very poor in these phosphatic microfossils and a correlation to the orthochronological scale of the Early Devonian cannot be provided as yet (Lelievre
et al., in press). In the same time, the climatic conditions and erosional environment of the Al Huj region prevent from
finding good spore assemblages (S. Al Hajri, pers. comm., 1994).
VtET NAM: A new phlyctaeniid arthrodire has been collected in the presumably Middle Devonian Ly Hoa Sandstone,
Quang Binh Province, Central Viet Nam. lt represents the first discovery of a determinable vertebrate in the Devonian of
Central Viet Nam, in terrigenous sediments associated to the Indochina (Kontum) block. lt displays anatomical features
suggestive of Gemuendenaspis from the Emsian of Germany, and, at a first glance, does not share affinities with the
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Chinese founas. However this first record frorn the Indochina block is still too weak to allow wide palaebiogeographical
comparisons to be made (Tong Dzuy & Janvier, in press; Tong Dzuy et a/., in press).
CHI:--.:A: Several biostratigraphical syntheses of the Early Devonian ichthyofaunas of South China have already been
published. However recent new discoveries of vertebrates in the classical Qujing region, Yunnan lead to a redefini tion of
the fish assemblages within the Xishancun, Xitun, Guijiatun and Xujiachong Formations, which also yield bivalves,
ostracodes and plants. Four fis h assemblages are defined and used for correlation through South China (Zhu Min et a/.,
199-!).

DEVONIAN / CARBONIFEROUS
ßELGIUM- FRAt\CE: The Middle Devonian to Upper Carboniferous sequence of the Boulonnais-Ardenne area has been
sampled for conodonts for several years. Lots of acid Jeaching residues and new sarnpling have provided w ith vertebrate microremains which are the subject of C. Derycke's Ph. D. thesis on wte Palaeozoic vertebrate microremai11s between
the Cha1111el and the Rhine Ritier (France, Belgium): bioditiersity and biostratigraphy (defence on Oct. 14, 1994). Sampled localities come from upper Givetian to N amurian levels of the Ferques inlier, Boulonnais, France, and the Ardenne Massif,
Belgium. The greatest di versity and abundance of ichthyoliths is encountered in Famennian and Namurian Jocalities,
the Tournaisian-Visean ones being much poorer. The chondrichthyans are the most d iversified taxon with Holocephali
(few Bradyodonti) and mainly Euselach.ii (Ctenacanthiformes, rare Xenacanth.ida, Syrnmoriida, Eugeneodontida, Orodontida, Petalodontida, rare Neoselachii). Other fishes include Acanthodii (mainly Acanthodes), Actinopterygii (Kent uckia?, Moythomasia, Elonichthys?), and Sarcopterygii (rare Dipnoi). Preliminary comparisons are made with equivalent
strnta of the USA, UK, Spain, Poland and Russia. The Frasnian / Famennian biological event cannot be evidenced as the
Frasnian samples are from Boulonnais (with abundant actinops and rare chondrichthyans) wh.ile the Famennian ones
are from the Ardenne (with mainly chondrichthyans). The chondrichthyan assemblages do not show any major change
at the Devonian/Carboniferous boundary.
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S. & Streel M., 1993 - Middlc and Upper De'vonian miospore zonation of Eastern Europe. Bull. Ce11tres Reclz. Explor.-Prod. Elf
Aq11itni11e, 17 (1): 79-1 -!7.
Blieck A., Gagnier P.-Y., Loboziak 5., Rachebceuf P.R., Steemans P., Bigey F., Ed gecombe G.D., Janvier P. & Sempere T., in prepara tion
- 1':ew Devonian localities of Central Boli\'ia. For //. 5. Amcr. Enrlh Sei.
BJieck A., Goujet D., Jan\'ier P. & Meilliez F., in press • Revised Upper Silurian-Lower Devonian ichthyostratigraphy of northern
France and southern Belgi um (Artois-Ardenne). In Arsenault M. & Janvier P. eds, Proc. 7th Intern. Symp. Studies Early Vertebr.
(färc d e Miguash;i, Quebec, Junc 1991).
Elliott D.K. & Ilyes R.R., in press - Lower Devonian vertebrale biostrutigraphy of the western Uni ted States. In The Gross Symposiu m
VoJumc, Modem Gcalogy.
Gerrienne P., 199.J - lnventaire des vegetaux eodevoniens de Belgique. Ami. Soc. Geo/. Belg., 116 (1) (1993]: 105-11 7.
Godefroid J., Blieck A., Bultynck P., Dejonghe L., Gerrienne P., Hance L., Meilliez F., Stainier P. & Steemans P., in press· Les formations
du Devonien inferieur de Ja Fenetre de Theux, d u Massif de Ja Vesdre et du Synclinorium de Dinant (Belgique, France). Me111.
Explic. Cnrtes Giol. A1i11. Belg.
llyes R.R. & Ell iott D.K., in press- New Early Devonian pteraspidids (Agna tha, Heterostraci) from East-Central Nevada.//. Pnleont., 68
(4): 878-892.
LeJievre H ., Janjou D., HaJawani M., Janvier P., Al Muallem M.S., Wynns R. & Robelin C., in press - Nouveaux Vertebres (Placodermes,
Acanthodiens, Chondrichthyens et Sarcopterygiens) de Ja Formation de Jauf (Devonien inferieur, region de Al Huj, Arabie Saoudite). C. R. Acnd. Sei., Paris.
Lelievre H., Janvier P. & Goujet D., in press - Les Vertebres de la Forma tion Jawf (Devonien inferieur), Arabie Saoudite. In Rapport
Technique du BRGM & Ministere du Petrole et des Ressources Minieres, Jeddah, Arabie Saoudite / N otice de Ja carte geologique
d e Qualibah.
Tong Dzuy Thanh & Janvier P., in press - The Early Devonian vertebrale fauna from Trang Xa, Bac Thai, Viet Nam, with remarks on
the distribution of the vertebrales in the Song Cau Group. JI. S. E. Asinn Earth Sei.
Tang Dzuy Thanh, Janvier P. & Doan Nhat Truong, in press· First Devonian pJacoderm from the Indochina terrane. Nature.
Tong Dzuy Thanh, Janvier P. & Doan Nhat Truong, in press - Premiere decouverte d ' u n Placoderme (Vertebra ta) dans Je Devonien du
bloc indochinois (Trung Bo, Viet Nam central). Bull. M us. Nntn. His/. Nntur., Paris.
Zhu Min, Wang Junqing & Fan Junhang, 1994 · [Early Devonian fishes from Guijiatun and Xujiachong Formations of Qujing, Yunnan,
and rela ted biostratigraphic problems]. Vertebratn Pn/Asinticn, 32 (1 ): 1-20 [In Chinese with English abstract].

-15-

Subcommission on Devonian Stratigraphy - Newsletter No. 11 (December 1994)

NOMINATIONS OF SDS OFFICERS FOR TERM 1996-2000
Election of subcommission officers
requires a long leadtime. Terms of office begin and end at International Geological Congresses so current terms will
end during the Congress in China (August 1996). The nominees for the text
term (ending at the succeeding Congress, presumably in 2000) are selected
by the Titular Members but "elected"
by the Stratigraphie Commission and
ratified by IUGS. SDS nominations
must be submitted to the Commission
9 months before the Congress, i.e. October 1995.
At the Moscow meeting, I agreed to
serve as Chairman of the Nominating
Committee \·vhich, in effect, consists of
the Titular Members. To insure that
reasonable procedures are followed, I
have appointed as auditors, CM F. M.
Hueber and Devonophile J.T. Dutro, Jr.;
both have accepted .

names for each office should be sent to
the Chairman as soon as is practical but
no later than March 1995. Nominating
Comrnittee members (i.e. TMs) will receive additional notices and instructions but the Newsletter is the only
practical way to communicate with
CMs and non-members. Send Suggestions soon, by Fax if feasible; please
include your Fax number. TMs should
send me their Fax number at their earThe purpose of this first notice is to ly convenience in any case.
invite all specialists interested in the
work of the Subcommission to submit Wm. A. Oliver, Jr.
suggestions for the consideration of the Chairman, SDS Nomina ting Com.
Committee. Eligibility tobe nominat- U.S. Geological Survey
ed is not defined by ICS Statutes and is E-305 Natural History, MRC 137
not limited to SDS members, but clear- Smithsonian Institution
ly we should nominale active, stimu- Washington, D.C. 20560, U.S.A.
lating individuals who have demonstrated an interest in the work of SDS. Fax: (1) 202-343-8620
Suggestions o f not more than two

SDS has three officers: Chairman,
Vice-Chairman, and Secretary. All of
the current officers are eligible for reelection but only Pierre Bultynck, Secretary, is willing to serve a second term;
he is also eligible to serve in either other office. Michael House, Chairman,
and Raimund Feist, Vice-Chairman, are
unable or unwilling to serve second
terms and presumably would not accept nomination to any office.

64TH. ANNUAL MEETING OF THE
DEUTSCHE PALÄONTOLOGISCHE GESELLSCHAFT
The 64th. Annual Meeting of the German Palaeontological Society took place from 26 to 30 September at Budapest
(Hungary) and was hosted by the Hungarian Geological Society. Although the meeting took placae far away from any
classical Devonian outcrop a number of contributions dealt with Devonian subjects as follows:
Becker, G., Eine merkwürdige Schalenstruktur bei Ostracoda - Narbenmuster oder Artefakt? [on a peculiar shell feature in a Northern
Span ish Polyzgin)
Blind, W., Röntgenfossilien aus dem Hunsrückschiefer. [e ..g, new find ings of Pyrgocystis (Edrioasteroidea) and Palaeornc11111nrin (Holothuri a)]
Blumenstengel, H., Probleme einer Parachro nologie des Oberdevons nach Ostracoden des Thüringer Ökotyps.
Hubmann, B., Zur Blastogenese und Astogenese von Argutnstrea quadrigcminn (Anthozoa, Rugosa).
Hüsken, T.-C. & Eiserhard t, K.-H., Incertae Sedis Muellerisphaerida aus d en unterdevonischen Schichten des Schübelberges (Bayrische
Faziesreihe, Frankenwald ).
Fenninger, A. & Hubmann, B., Ostalpine und südalpine Kalkalgen d es Devon: Systematische, ökofazielle und florengeographische
Implikationen. [Poster)
Tragelehn, H., Mikrofazies und Fauna de "Korallenkalke" (Frasne) des Frankenwaldes - Relikte von "Riffen" am Nordsaum Gond wanas. [Poster]
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Annual Report 1994
A. BLIECK with contributions by C. DERYCKE, D.K. ELLIOTr, R.R. ILYES,
D. GOUJET, P. JANVIER, V. KARATAJUTE-TALIMAA, A. BRAZAUSKAS,

H. LELIEVRE & ZHU MIN
This is tobe in~ludcd with.in the general IGCP 328 annual report 1994. Data come
from ~e French Workrng Group, from other IGCP 328 participants, and from
unpublishcd papers (after rccently reviewcd manuscripts, with authorization of the
authors).

ORDOVIOAN

Bol.MA:
Sacabambaspis, thc oldcst vencbratc of South Amcrica. has becn
reccntly dcscribed by Gagnicr (1993). lt comcs from the Anzaldo Formation of ccntral
Bol(vi~. This format.ion was classically considercd as Caradoc in age. However some
prch~tnary palaeo~tological data lcad to 1he conclusion that it might be older, viz.,
Llanvun, thus making Sacabambaspis as old as Arandaspis, ils phylogeneticaUy ncarcsl
rclanve from Australia. Field sampling was proccssed in 1991 in lhe Anzaldo Formation
as we!I as in 1he ?verlying and supposcd undcrlying formations. All the results, bascd on
brach.iopods, acntarchs and forarninifers, come to the conclusion thal 1he Anzaldo
Formation is ':'1(>SI probably Caradoc in age. An older, Middle ordovician age may be
supposcd for 11s lower part in some localirics, bu1 this has 10 be dcmonslTated afler
published data (wh.ich is not thc casc for the time being) (Gagnier et a/., in press).
Sll.URIAN

I...InruANJA: A thorough sludy of borehole samples from west and cast
Li!hua.nia has provided with a conodont zonation from the upper Llandovery 10 lhe
Pr.doll. lt ranges from the P. amcrphogll(Jlhoides - P. processus 10 the O.
eosceinhornensis remscheidensis zones. Venebrates range from lhe middle Wenlock K.
amsde'!1 to th~ u~per Pri?Oli 0. t!. remscheidensis zones (and higher up rhrough thc Early
Devoman wh1ch 1s devo1d of conodonts). Ninc fish assemblages ("complexes") are
defincd, bascd on thelodonts. They are correlated to thc previously described
asscmblagcs of Estonia (Karatajute-Talirnaa & Brazauskas, in press).
DEVONIAN
BOI .!VIA:
A small inlier wesr of la1cc Poopo has long been known to bc
~vonian, due to lithostTatigraphical corrcla1ions. The firsl fossil asscmblages wcre
d~ovcrcd in t_his series during thc 1991 field expcdition to cenlTal Bolivia. They give a
M1~dle Devoman age to i_hc equivalent ofthe Icla/Huarnarnparnpa Forma1ions in this
reg1on. ~mong a rather nch_ i_nvenebrate assemblage (brachiopods, trilobites, bryoi.oans,
C<?nu)amd~, c'?raJs, 1entacuhuds), spores have been preparcd and are congruent with an
E1fehan/G1v~oan agc. Fcw chondrichthyan remains have also been collected. During the
same fi~ld b1p, a prospection of rio lglesiani localit.ies, in thc supposed Capinota
Formanon, Cochabamba depanmcn1, has becn organizcd in order 10 find more remains of
lhc rec~ntly described vcnebrate Andinaspis suarezorwn Gagnier 1991 (thc lype Capinota
Formanon underhes the lower Upper Ordovician Anzaldo Formation). No more fish
remams C?uld bc_ found but 5e:veral invenebrate and spore localities have bccn sampled:
they all g1ve a Middle Devoman agc to the scries! (Blicck et al., in prep.).

US~:
After a preliminary prescntation at thc Gross Symposium last
August, Elhou & Ilycs reworkcd on thc Early Devonian vencbrale biostTatigraphy of the
westem USA. Thc age of such vencbrate-bcaring formations as the Water Canyon and
Beart~th Butte I:ormations has indecd becn under debate for many tens of years. A
reappra1sal of their correlation and revision of thcir vcnebrate contents show the upper
p~ o~ thc Wat~r Canyon of N. Utah, i.c., thc Grassy Aat Membcr, to bc much younger
(G1venan) than 1ts lower, Card Member wh.ich is correlated 10 thc Emsian. Thc lauer is of
the san_ic age ~ the type Beartooth Butte Formation (BBF), at Beartooth Bune, N.
Wyommg, while the BBF at Cottonwood Canyon, N. Wyoming, would bc older and
correlatcd 10 the Lochkovian/Pragian. New venebrate localitics of both the Saudy
Me~ber of thc ~evy Dolomit~ at N. Egan Range, E. Nevada, and thc Cheny
Argi~laceous Umt ~bove the Hidden Valley Dolomite of Death Valley, Califomia arc datcd
Ems1~n on the bas1s_of a correlation to other, conodont-bearing units of the inversusserotmus zones (Elhott & llycs, in press; Ilycs & Elliou, in press).
BELGIUM • FltANCE: The Lower Devonian scquence of the classical Aroenne
rcgion has providcd us with *Gedinnian to Emsian* Okt Red Sandstonc-lilce
ichthyofaunas. Due to the scarcity of conodonts in this mainly siliciclastic scries, the
1chlhyofaunas havc ~n correlatcd to lhe spore-zones from Grcat Britain 10 Bclgium,
through N. France (Bheck et al., in press). However terrestrial plant macroremains may
al~ be not unfrequently collected in several ofthe vcncbratc-bcaring formations: a
rcv1ew of th_ese e.u:ty land plant_asscmblagcs with their location within thc spore-zone
framework 1s provrdcd by Gemcnne (1994). In this connection, all thc l..ower Devonian
forma~ons of the Ard~nne Massif are reviewed and redefincd by lhe Belgian National
Comm1ttee on Devon1an S1Tatigraphy (Godefroid er al., in press).
E_ASTERN EUROPE: A collaboration between ninc paleopalynologists from
Be10f1!SS1a, Russia. F:"11cc and Belgium lead to a synlhetic correlation chart of the sporezoncs m the late Ems!an 10 latc Famennian of the East European Platform. lt is correla1ed
to the Ardcnne-Rhemsh type miospore-based zonation, which is correlatcd to the
stan~3!d conodont sca!e. This study should give a basis for correlating numerous fish
locahues of thc Devoman of 1he East Baltic and Russian platform (Avkhimovitch er al.
1993).
'
. SAOUDI ARABIA:
Twelve horizons havc been sampled in 1992 in lhe Early
Devoman, Jauf Formation of thc Al Huj region. They mainly yielded chondrichthyans.
acanlhod1ans, placoderm~, ancl rare sarcopterygians. Placoderms are represented by
acan1hoth~rac1ds, rh~na_n_1ds, ptyclodonts, pe1alichtyids, and arthrodircs (actinolepids,
phlyctaen!1ds, and pnm111vc cubrachythoracids). Onc of 1he asscmblages, wilhin the
Hammarmyat ~ember of lhc fonnation, is compared 10 thc Khush-Yeilagh fauna of Iran.
Reccnt prcpara11on of lhe Hammamiyat Mcmbcr has providcd with lhe fir.;t conodonts
frorn this part of lhe sequence, however the mainly siliciclastic Jauf Fonna1ion is very
poor in these ph<:>spha1ic microfossils and a correlarion 10 the onhochronological scale of
the Early Dcvoman cannot bc provided as yet (Lelicvre et al.. in press). In the same time.
the ~lirna1ic conditions and erosional environmcnt of the Al Huj region prevent fmm
findmg good sporc assemblages (S. Al Hajri, pers. comrn., 1994).
.
V!ET N_AM: A new phlyctacniid anhrodire has been collec1ed in the presumably
M1ddle Devoman Ly Hoa Sands1one, Quang Binh Province. Centcal Viel Nam. II
represents the first discovcry of a de1erminable vcnebrate in the Devonian of Central Vier
Nam, i~ terrigenous scdimenls associated to rhe Indochina (Konrum) block. II displays
anatorrucal fcatures suggestive of Gemuendenaspis from thc Emsian of Germany, and, at
a flrst glancc, does not share affiniries with lhe Chinese faunas. 1-lowever this first record
from the Indochina block is still too wea1c 10 allow wide palae biogcographicaJ
comparisons 10 bc made (Tong Dzuy & Janvier, in press; Tong Dzuy er al., in press).
Scveral biostTaligraphical syn1hescs of the Early Devonian
.
CHINA:
1ch1hyofaunas of South China have already becn publishcd. However recent new

discovcncs of vc:rtebrates in thc classical Qujing region, Yunnan lcad to a re<lcfinition of
the fish asscmblagcs within rhe Xishancun, Xirun, Guijiatun and Xujiachong
Fonnations, which also yicld bivalves, ostraeodes and plants. Four fish assemblages are
defined and used for correlation through South China (Zhu Min al., 1994).
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BELGIUM - FRANCE: The Middle Dcvonian to Upper Carboniferous sequence of
the Boulonnais-Ardenne area has becn sampled for conodonts for sevcral years. Lots of
acid leaching residues and ncw sampling have provided with vcncbrate microrcmains
which arc thc subjcct of C. Dcryckc's Ph. D. thesis on lau Pa/aeozoic vertebrare
microremains berwun rhe Channel and rhe Rhine Rivu (France, Belgium): biodiversiry
and biosrratigraphy. Sampled localitics come from uppcr Givctian 10 Namurian levcls of
thc Ferqucs inlier, Boulonnais, France, and the Ardennc Massif, Belgium. The greatest
divcrsity and abundance of ichthyoliths is encountercd in Famcnnian and Namurian
localitics, the Toumaisian-Vistan ones being much poorer. The chondrichthyans are the
most diversified 1axon with Holocephali (fcw Bradyodonti) and mainly Euselachii
(Ctenacanthifonnc:s, rare Xcnacanthida, Synvnoriida, Eugeneodontida, Orodontida,
Petalodontida, rare Ncoselachii). Othcr fishes include Acamhodii (mainly Acanrhodes),
Actinopterygii (Ken,uclcia?, Moy,homasia, Elonichrhys?), and Sart:opterygii (rare
Dipnoi). Prcliminary comparisons are made with cquivalent suata of the USA, UK,
Spain, Poland and Russia. The Frasnian/Famennian biological even, cannot be evidcnced
as the Frasnian samplcs are from Boulonnais (wi1h abundant actinops and rare
chondrichthyans) while thc Famennian oncs are from the Antenne (with mainly
chondrichrhyans). The chondrichthyan assemblagcs do not show any major change at the
Dcvonian/Carboniferous boundary.

Chondrichthycns et San:opterygiens) de la Formation de Jauf (l:xvonic:n infcncur,
region de Al Huj. Arabie Saoudite). C. R. Acad. Sei., Paris.
Lclicvre H., Janvier P. & Goujct D., in press - Les Vcrtebrcs de la Fom1ation Jawf
(Devonien infericur), Arabic Saoudite. /n Rapport Technique du BRGM & Ministcre
du Petrole et des Ressourccs Minieres, Jeddah, Arabic Saoudite / Nouce de la cane
geologique de Qualibah.
Tong Dzuy Thanh & Janvier P ., in press . The Early Devonian venebratc fauna from
Trang Xa, Bac Thai, Vict Nam, with rcmarks on the distribution of the vertcbrates in
thc Song Cau Group. J/. S. E. Asian Earth Sei.
Tong Dzuy Thanh, Janvier P. & Doan Nhat Truong, in press · First Dcvonian placodcnn
from the Indochina tcrrane. Narure.
Tong Dzuy Thanh, Janvicr P. & Doan Nhat Truong, in press • Premiere decouvertc d'un
Placodenne (Vcrtcbr:na) dans le Devonien du bloc indochinois (Trung Bo, Vict Nam
ccntral). Bull. Mus. Narn. Hist. Narur., Paris.
Zhu Min, Wang Junqing & Fan Junhang, 1994 - (Early Dcvonian fi shes from G uijiatun
and Xujiachong Formations of Qujing, Yunnan, and related biostr.itigraphic
problcmsl. Vertebrata Pa/Asiatica, 32 (1): 1-20 (In Chinese with English abstractJ.

Rc:fercnces
Avkhimovitch V.I., Tchibrikova E.V., Obukhovskaya T.G., Nazarenko A.M ., Umnova
V.T., Raskatova L.G., Mantsurova V.N., Loboziak S. & Strccl M., 1993 · Middlc:
and Uppcr Devonian miospore zonation of Eastern Europe. Bull. Centres Rech.
Explor.-Prod. Elf Aquiraine, 17 ()): 79- 147.
Blicck A., Gagnier P.·Y ., Loboziak S., Rachcba:uf P.R., Stecmans P., Bigcy F .,
Edgecombe G.D., Janvier P. & Scmpcre T ., in preparation · New Dcvonian localities
of Ccntral Bo livia. For J/. S . Amer. Earlh Sei.
B licck A ., Goujct D., Janvicr P. & Mcillicz F., in press - Rcvised Upper Silurian-Lowcr
Dcvonian ichthyostratigrnphy of nonhem Francc and southem Belgium (AnoisArdcnnc). In Arsenault M. & Janvicr P. eds, Proc. 7th Intern. Symp. Studics Early
Vertcbr. (P3rc de Miguasha, Quebec, June 1991).
E lliott D.K. & llycs R.R., in press . Lowcr Dcvonian vcncbratc biostratigr:iphy of thc
wcstern United Statcs. In: The Gross Symposium Volume, Modern Geology.
Gagnicr P. Y .. 1993 - Sacab<1mhaspis janvieri, Vertebre ordovicicn de Bolivic: 1: analyse
morphologique. Ann. Paleon,. (Verr.-/nverr.). 79 ( 1): 19-69.
Gagnier P .-Y., Blieck A., Em1g C.C., Scmpcre T., Vac hard D. & Vangues taine M., in
press · New data on thc Ordovician and Silurian of Bolivia. JI. S. Amu. Eartli Sei.
Gerricnne P., 1994 · lnventairc des vcgctaux codcvoniens de Belgiquc. An11. Soc. Geol.
Belg., 116(1 )( 19931: 105-117.
Godefroid J., Blicck A .. Bultynck P., Dejonghc L., Gerrienne P., llancc L., Meillicz
F., S tainier P. & Steemans P., in press· Les fonnations du Dcvonien inferieur de la
Fenctre de Thcux, du Massif de la Vcsdre et du Synclinorium de Dinant (Belgique,
Francc). Mim. E.xplic. C,mes Gtol. Min . Belg.
llyes R.R. & Eilion D.K .. in press. New Early Devonian preras pidids (Agnatha,
Heterostraci) from C:asr-Ccntral Nevada. J/. Paleo nt., 68 (4): 878-892.
Karatajutc· Talimaa V. & Urazauskas A., in press · Distribution of venebratcs in thc
Silurian of Lithuania . Geologija, 1994, Nr. 17.
Lelievrc H., Janjo u IJ., llal.1wani M .. Janvicr P., Al Muallem M .S., Wynns R. &
Robelin C., in prc:ss · Nouvcaux Vcncbrcs (Placodermes, Acanthodiens,
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.. . Most of our works focused on Devonian mallers since the Gross Symposium,
Gonmgen, August 1993, however a few Ordovician-Silurian da1a are also concemcd
with.
. A. Blieck ~ni~hed to CO?r~inale a paper on new biostratigraphical data on the
OrdoV1c1an and Silunan of Bohv1a. afler samples collec1ed with P. Y. Gagnicr in 1991.
We anempted to date as precisely as possible the Sacabambaspis-beanng localities of 1he
A nzaldo Formation, ~d come to the conclusion lhat they are most probably Caradoc in
age, bener than LlanvU11 after proposals from other au1hors. Some localities from the
s upposed underlyi_ng Capi~Ola Forma1ion of central Bolivia, where Andinaspis
sun,:ezorwn G agmer 1991 1s supposed to come from, have been dated Ocvonia n on the
bas1s of spores and shelly faunas. A new Dcvonian venebrate locality is also dcscribed
from west of lake Poopo, in a second paper in progress. A collective book o n the
revision and redefinition of all Early Devonian formations of the Ardenne Massif
Bel~ium-France, is coordinated by P. Buhynck; it will review the whole classicai
sec11ons of the "Gedinnian", "Siegenian" and Emsian with biostrarigraphical correla1ions
10 the St~dard Lochkovian-Pragian-Emsian stages. Ano1her paper in collabora1ion has
becn fim~hed o~ the general geology of Gondwana, wi1h special cmphasis on ils
Palaeoio1c con11nental drift ev~lutio n. A lain is prcsently mainly involved in writing his
pan o f the Handbook of Paleo1chthyolo1:y volurne I on agna1hans. viz., 1he
P1craspidomorphi chapter, in collabora1ion with D.K. Elliott. NOlhing eise is planned for
lhe wccks and n~nths to come ... Thc o nly ricld ac1ivitics werl': for short prospc<:tio ns (>f
thc Lo~er Dcvoman of Anois, Francc (with the two ßelgi:m colleagucs P. S1cen1.1ns and
P. Gen:,enne, for paleopalynology and paleobotany respec1ive!y), and of the Lowcr
Dc~onian of the Ardenne, France (wi1h struc1ural and sedimentologis1 gcologis1s F.
Mc1lhez et al.). Next year should conccntratc on the S DS lhem:uie volumc for 1hc Co11rier
Forschungsinstitut Senckenherg on Dcvonian corrclation charL~. and on rhe
biostrJtigraphical synthesis of Early Devonia n ich1hyofaunas of the Old Red Continent
for the Paris 1995 Early Venebratcs Meeting (IGCP 328/SDS joint symposium). as wdl
as on rcla1cd matters.
.
R. C loutier continucd 10 work chicny on the Early Frasnian ichthyofauna of
M1guasha: he has nearly completed with H .P. Schullze 1he editing of Paleon10/ogy 011d
G~logy o/the_ Upf!er Devonian E.muninac Formationfrom Quebec, Canada, :uid
fimshed to wnte h1s own eight or so chap1ers for this book (on Clieirolepis, dipnoans.
Eu.ukn"pteron, _Miguashaia, porolcpifonn.~. faunal compari~ns, distriburion and
laphonomy). He 1s prcsently in 1he licld in Miguasha umil next September to finish 1he
process o_f a bed-by-bed sampling of 1hc forma1ion in order 10 more preciscly asscss i1s
pale0t:nv1ronmcnta! condiuo~s of clcposilion (geochcmistry. scdimentological analysis.
s porcs. ac n1arc hs. _1c hnofoss1l~. !a~honomy of lishes). 1-lc is also working for papcrs o n
s:1rcopterygians (d1pnoans. ac1tn1s11ans. salamanders). on 1heorc1ieal phylogenc1ic
problems (homology and phylogcny. usc uf basal iaxa). a nd on compu1cr image analysis.
C. Dcrycke is prcsently mainly involved in writing her Ph. D. thesis on late
l'a/a~ozoic verr~brate microrenuiin.f be1Wee11 1/u: Cltanne/ and the Rhine River (Fra11a.
Belguun) · bwd,versiry and bios1rt11i11rct.plty. Samplcd loca lilies come from uppcr Givclian
IO N~n111nan levcls o f thc Ferqucs inlicr, lloulonnais. Fr.ince. and 1he Ardcnnc Massif.
Belg1um The grcatesl diversity and ahundance of ich1hyoli1hs is encoun1cred in
_ramc1111i,111 _a nd Namunan locali11cs. 1111: Tournaisia11-V1scan oncs bcing much poorcr.
n,e cho11dnch1hyans_arc.thc rnos1 di_v crsificd iaxo n wi1h I lo loccphali (fcw Ur:1dyodo111i)
and m;1111ly 1:uselachn (Ocnacamholunuc~. rare Xcnac.m1hida. Symmoriida.

Eugcnc~ntid~, Oroclonrida, Petalocloniida, rare Ncosclachii). Other fishcs includc
Acan_thodu (mamly Aca,u/iodes), Actinopterygii (Ke,uuckia?, Moytlwmmia.
Elo'!1chthys?), and Sarcoptcrygii (rare Dipnoi). Prcliminary eomparisons are madc wi1h
c~u1va_lcn1 Strata of the USA, UK, Spain, Poland and Russia. The Frasnian/Farnennian
b1ological ev~nt cannot be evidenccd a.s the Frasnian samples are from Boulonnais (wi1h
abundan1 aeunops and rare ehondrichthyans) while 1hc Famennian ones are from 1he
Anlenn~ (with mainly ehondrichthyans). The chondrich!hyan assemblages do not show
~y maJ_orchange ~t the Devonian/Carboniferous boundary. Claire also spen1 a lot of 1ime
m teachmg g~log_,eal r:naucrs at both thc Cat~olic Univcrsity of Lille ~d the ncwly
ope~ Arto1s U~1vers11y_. _L cns, Pas-<1e-Cala1s. Shc wenl 10 thc ficld m ßoulonnais to try
tracmg a Farnen man? ooh11c markcr bed of thc Ferques inlier scqucnce.
_D. GouJct ~rcpate;d pan of the samples collccted in the Early Devonian Jauf
Fonnauon of Saudi Arab1a. Acanthothoracid placoderm microrcmains arc abundan1 and
occ~ toge!her with acanlhodian and chondrichthyan scales. Nurnerous skull elements .
and m parucular complc1e endocrania of a new acanthothoracid have been cxlrJclcd (sec
1-1. ~hcvre hcrc below). Dante! also srudicd isola1ed acanthothoracid rcmains (among
wh~ch severaJ ~ku.11 and pectoral girdle bones) from boreholes in the Tima n-PechorJ
reg1on ofRuss!a, 111 collaboration with V. Karatajutc-Talimaa and E. Mark-Kurik.
.
~- Janv1er achieved his writing of a handbook on early venebratcs for Oxford
Umversny Press as weil ~s his e hapters for 1he Handbonk of Paleoichryology volume 1
on agnalhans (Os1eostr~c_i, Galcaspida, Pi1uriaspida, Anaspida, lamprcys, myxinoids).
He has ~omplcted a rev1s1on of 1he os1cos1racans of Miguasha with M. Arsenaull. for the
boo~ 0ited by H:P·. Schullze, R. C lou1i.:r and D. Vezina. He also panicipatcd 10 rhe
prehnunary_dcscn puon of thc Early Devonian ichthyofaunas of Saoudi Arabia 1ha1 hc
collec1ed wnh H. Lclievre. Philippc went 10 1he field in Vietnam in November 1993
wherc_ he coll~cted Early Devoni~n galeaspids and youngolepids in Trang Xa. Thai
Nguyen Prov1nce, and the first M1ddle Devonian placodcrms of cenlrJI Vietn;im. The
lauer c~e from 1hc Indochina block. contrary 10 the previously collcctcd Vic1n;1mcsc
Dev?ntan 1c~thyofau!1as wh(ch ar_e from 1he sou1hem South China block. Thcy should
prov1dc us w11h new m1cres1mg b1ogeographical comparisons. Philippe is plannini: a
"'?"ograph on Ocvon1an venc:_bra1es of Khush-Yeilagh, Iran, with a possiblc 1icll1rip 10
1h1s country ne~I Oc1obcr: He 1s also org:uiizing a lield cxpedilion to the Upper Dcvonian
venchrare-bearing loc'.11111es of Anialya, Turkey, with 1hc Frcnch gcologis1 J. Marcoux.
ncxt September. He will perhaps go back to central Vicrnam next Novcmhcr or
~mber,. in eonjunc1_ion ~ith his pan icipation 10 1he IGCP 306 mecting 011
s1ra11graph1cal correlauons in Sou1h Eas1 Asia.
.
H_. Lcli~vr~ has spent lot of time in prcparing the Early Dcvonian fohcs collcctcd
m Saoud1 Arab1a in 1992 togcthcr wirh P. Janvier. The fauna is extrerttdy diverse ;111d
oflen very_ wel! prcscrved. Twelve horiions have been s.1mplcd in thc J;iuf f-ormation of
lhc Al HuJ reg1on. Thc füst con?<-10111~ have bcen extrac1cd from thc H,11nman11ya1
Member. Uut lhc f~11on rnainly y1eldcd chondrich1hyans, aeanthodians, placodenns.
and rare sarcop1eryg1a~. Placoderms are represen1cd by acantho1horacids. rhcnanids,
p1yetoclon1s, pe!ahchtyl(fa, and anhroclires (ac1inolepids, phlyctacniids. ;md pnmitiv,:
cubrac~yth?rac1ds). Onc of the asscmblages. wi1hin 1he •1ammamiya1 Mcmhcr of 1hc
format1on. 1s <..-ompa":d 10 1hc Khush- Ycilagh fauna of lrJn. Herve is also writing hi~
sec~d doctora1e thcs1s (callcd "1hcsc d'habili1atio11" in Frcnch) on placockrms: i1 will toc
mamly_conccmcd with dc1ail~ ana1omica.l dcscriptions of 1hc spccics c1>1lu.:1ccl 111 1hc
D~voman of Morocco and w11h phylogenctic analyscs. However biostr;uigraphical rc,nlts
will also come a~ !0 1~ of Morocc;u1 l)evonian vcnebra1c-bcaring locali1ies havc y,cldcd a
well-known manne 1nvcnebra1e fauna (brachiopods. inlobites. gonia1i1cs. cunodo,us.
ostracodcs ).

Papers 11ublished
BLl~CK_A. & JA_N VIER_P., 1993 - Silurian-Dcvonian vcncbratc bil>Str;11igraploy of
S1bcna and nc1ghbounng lcrrJncs. /11 LONG JA. cd.. ralaeozoir w:rrrhrm,·
bio.uratigraplty am/ lnoxeoxraplty. Belhavcn Press. London. Chap 5: 87- IO \.
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GOUJET 0 ., JANVIER P. & RACHEßCEUF P., 1993 - Placoderm and chondrichthyan
remains from the Middle Devonian of Chacoma, La Paz area, ßolivia. N . Jb. G!!ol.
Paläonl., Mh., 1993 (6): 355-372.
JANVIER P. & BUECK A., 1993 - The Silurian-Dcvonian agnathan biostratigraphy of
lhe Old Red Continem. In LONG J.A. !!d., Palaeozoic venl!brare bic>srrarigraphy and
biogeography. Belhaven Press, London, Chap. 4: 67-86.
JANVIER P. & BLIECK A., 1993 - L.B. Halstead and the heterostracan controversy. In
Beverly Halsread· his life and publicarion.s; studies on Palaeozoicfishes. M<Xkrn
Geology, 18: 89-105.
JANVIER P., TONG DZUY Thanh & TA HOA Phuong, 1993- A new Early Dcvonian
galeaspid from Bac Thai Province, Viemam. Palaeon1ology. 36 (2): 297-309.
LELIEVRE H., JANVIER P. & BLIECK A., 1993 - Silurian-Devonian vertebrate
biostratigraphy of wcstcm Gondwana and rclatcd terranes (Soulh Arncrica, Africa,
Armonca-Bohcmia, Middle East). In LONG J.A. cd., Palaeozoic vertebrate
biosrratigraphyand biogl!ography. Belhaven Press, London, Chap. 7: 139- 173.
VAN DER BRUGGHEN W. & JANVIER P., 1993 - Denticles in lhelodonts. Narure,

364: 107.

Papc~ in press or submjned
ARRATIA G. & CLOUTIER R. - Morphological and systematic update of the primitive
actinopterygian Chl!irolepis canaden.sis Whircavcs from the Escuminac Formation
(Frasnian), Miguasha, Qutbcc, Canada. In SCHULTZE H.P., CI..OlITIER R. &
VEZINA D. (cds), Pall!ontology and Geology ofthl! Upper Devonian Escuminac
Fnrmationfrom Quebec, Canada ..
ARSENAULT M. & JANVIER P. · Ostcostraci. In: SCHULTZE HP., CLOUTIER R. &
VEZINA D. (cds), Paleonrology and Geology ofthe Upper Devonian Escuminac
Formarionfrom Qulbec, Canada..
BLlECK A., FERRIERE J. & WATERLOT M. - Une mise au point s ur la geologie des
continents issus du Gondwana. Ann. Soc. Gtol. Nord.
BLIECK A., GOUJET D., JAN VIER P. & MEILLIEZ F. - Reviscd Uppcr SilurianLower Devonian ichthyostratigraphy of northem France and soulhem Belgium
(Artois-Ardenne). In ARSENAULT M. & JANVIER P. cds, Proc. 7th Intern. Symp.
Studies Early Venebr. (Parc de Miguasha, Quebec, June 1991).
BLIECK A. & JANVIER P. · Silurian-Dcvonian vcnebrate-dominated communities.
with particular refercnce 10 agnalhans. In BOUCOT AJ. & LAWSON 1„ cds., IGCP
Project Ecostratigr. Final Report, Cambridge Univ. Press.
CLOUTIER R. - Dcscripnon du 1oi1criinien du Scaumenacia ciura (Whiteaves) (Oipnoi,
Os1eich1hyes) du Dtvonicn supericur de Miguasha, Quebec. Rapport technique 1,
Gouvernement du Quebec, Ministerc du Loisirs, de la Chasse et de la Peche.
CLOUTIER R. - Phylogenetic s1a1us, basal taxa, and interrclationships of lower
sarcopterygian groups. Zoo/. J. Linn. Soc.
CLOlfflER R. - On1ogcnc1ic changes in the osteology of Batrachuper,,s mu.mirsi
(Hynobiidae, Cauda1a). J . Morphology.
CLOUTIER R. · Reidentification of the holotypc of Ganorhynchu.s oblongu.s Copc. J .
Verr. Paleontol.
CLOUTlER R. - Ext.incl 1axa and phylogenetic rcconstruction: Selcction of taxa and
innuc:nce of anatomical im:ompletcness. Syst. Bio/.
CLOUTlER R. - Dipnoons (Scaumenacia and Fleuranlia) (Dipnoifomics: San:opterygii)
from the Escuminac Fonnation (Frasnian), Miguasha, Quebec, Canada. In
SCHULTZE H.P., CLOlfTIER R. & VEZINA 0 . (eds.). Paleonrology and Geology of
rhe Upper Devoniun E.munimic Form,uionfrom Quebec, Cantula
CLOUTIER R. · Taxonomie review of Eusthenopreronfoordi Whiteaves. lbid.
CLOUllER R. - The primitive m;linislian Miguashaia biueaui Schuhze (Sarcopterygii)
from 1hc Escuminac Fonna1ion (Frasnian), Migua~a. Quebec. Canada. lbid.
DERYCKE C., BLIECK A. & 11JRNER S .. Venebrate microfaun.i from the
Devonian/Carboniferous boundary stra101ypc al La Serrc, Montagne Noire (Htrault,
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REPORT ON IGCP PROJECT 335 MEETING "BIOTIC RECOVERY FROM
MASS EXTINCTION EVENTS" BASED AT PLYMOUTH, ENGLAND,
SEPTEMBER 3-10, 1994
There were 61 registrants for this
JGCP meeting whjch is the successor
programme to the successful JGCP
Project 216 on "Global Biological Events
in Earth History" led by Otto Walliser.
The meeting was held at the Uruversity o.f Plymouth, Devon. The meeting
was weil attended by Devonian Subcommission members. The following
SDS members gave contributions; Jindrich Hladil and Petr Cejchan (Prague,
Czechia) spoke on "Are we able to find
any patterns of coloruzation and survivorship? Lower Frasnian to Lower Famennian marine benthic dwellers";
John Talent, with G.A. Wilson & R.

Mawson spoke on "Fauna! d ynamics
through the end- pesavis Event (Early
Devonian: Lochkovian - Pragian
boundary); and Michael House spoke
on "Goniatite survival strategies following Devonian extinction events".
Malcolm Hart (Plyihouth Uruversity),
the orgarusor of the whole meeting, was
unable to lead the final excursion to the
Mesozoic of the Dorset coast and his
place as leader was taken by Michael
House.
Other papers of SDS interest include d; J. Kalvoda (Brno, Czechia), on
"Trends in the late Devonian - Early
Carboniferous conodont evolution";

C.G. Maples, J.A. Waters (USA), N.G.
Lane, Hou Hong-Fei, S.A. Marcus & W.
Jin-Xing (U.S.A. and Beijing, PRC), on
"Famennian echinoderm recovery from
Late Devoruan mass extinction events:
evidence from the People's Republic of
China". J.A. Waters on "Echinoderm
rebound from Late Devoni,m Extinctions"; George R. McGhee Jr (U.S.A.) on
"Recovery and reorgarusation of marine ecosystems of New Yor k State
(U.S.A.) following the Givetian extinctions (Middle/Late Devonian). Publication of papers is planned in the special volume series of the Geological society of London.
M.R. House

NEW INTAS RESEARCH PROGRAMME
In 1993, with funding from the European Community, an association v,,as
established to foster cooperation between European Commuruty member
states and the independent states of the
former Soviet Union under the acronym 11\'TAS< in abbreviation of "The
International Association for the Promotion of Cooperation with Scientists
from the Independent Sta tes of the
former Soviet Union for Joint Scientific
Research and Networking Projects".
This was advertised in Nature, v. 365,
16 September 1993.

Most of the cooperating group met
Title: Mid-Palaeozoic greenhouse
anoxic and eusta tic events in the Ti.man, in Moscow in July 1994 to initiate the
Urals and western European regions. programrne and to deal with organizaObjectives: To establish detailed tional mat ters. Most mernbers of the
biostratigraphic successions for the late group joined the SOS field excursion to
Devoruan rock sequences of the Timan, the Timan in July to familiarize westPolar Urals and Urals. The initial phase ern participants with the local probcurrently funded will concentrate on lems. The initial phase of the study will
the Timan and Petchora Basin. Prirna- deal with the Petchora Basin and later
ry methods will use conodont and am- extend to the Polar Urals. Later..phases
monoid international high-resolution are planned to extend to the northern,
zonations as precise scale against which central and southern Urals. In 1995
lithological changes in Timan and joint work will continue in the area, and
Pechora Basin sequences can be relat- most Russian participants will join a
A successful appHcation for funding ed. Lithological and faunal character- field excursion to Frasruan sequences
was made by Michael House istics of the sequences will be docu- in Belgium, France and Germany in
(Southampton) on behalf of a cooper- mented. Results will be integrated to September 1995.
ating group including: RT. Becker (Ber- model sea level changes for the succes- Michael H ouse
lin), P. Bultynck (Brussels), R. Feist sion. International correlations will be September 1994
(Montpellier), A. Kusmin (Moscow), V. used to establish contemporaneity or
Minner (Moscow), N. Ovnatanova otherwise of transgressive/regressive
(Moscow) and S.V. Yatskov (Moscow), events; this will be used in comparison
with associates G. Klapper (Iowa) and wi th models established for North
J.E.A. Marshall (Southampton). Details America, Western Europe, Australia
of the title and objectives are given be- and North Africa to separate local
low:
epeirogeruc sea-level change signatures
from those which are world wide and
eustatic.
-25-
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hy G Klapper, R Feist, R T Becker and MR House

Definition of the Frasnian/Famennian Stage
boundary
The houndary for the Frasnian/Famennian Stage Global
Strarorype Secrion and Poinr (GSSP) has heen ratified by
/CS and IUGS and is drawn in a secrion exposed near
rhe Upper Coumiac Quarry in rhe sourheastem Montagne Noire, France. The position of the boundary was
selecred by the Subcommission 011 Devonian Stratigraphy in 1991 ro coincide with the lower boundary of the
L.nwer Palmatolepis triangularis Z.011e in the conodont
biosrrarigraphy. The revised definition of the lower
boundary of the zane, proposed herein, excludes the
. extremely rare occurrences of Palrnatolepis triangularis ·
Jew centimerres lower; wirhin the uppermost/conodon/
zane. The GSSP also coincides wirh the "boundary
between the Crickites holz.apfeli Z.One and the Phoenixites frechi Z.One in the goniatite sca/e. The position of the
GSSP is immediately above a major horiz.on ofextincrion
within the Devonian and is stratigraphically somewhat

lower thanformer/y used boundary levelsfor the base of
the Famennian.

Introduction
Historically, scveral different levels have becn used to define the
base of thc Famennian. In thc type area for thc naming of the stages
in southcm Belgium, precisc documenuition in reccnt ycars has bcen
given to a new rcference section replacing the now-infilled classic
scction in the Senzeillcs railway cuning (Bultynck and others, 1988).
Largely rcsuhing from work in the first quaner of this ccntury in Germany, another boundary was uscd that was based on lhe entry of the
goniatite Cheiloceras in thc pelagic realm. In the latter half of this
century the considcrablc growth of conodont studies has led to much
refinement of the biostratigraphy. Howcver, the levcl taken as the
base of the Famcnnian has varicd bctwecn a level at the base of the
crepida Zone down 10 the base of the Lower rriangularis Zone. The
need for an international definition has bccome urgent. The Subcom-
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mi,~1on on Dc vonian Strn1igraphy (SDSJ has givcn carcful considcra1io11 111 which lcvcl is mos1 apprnpria1c Im i111crna1io11al corrcla1ion
;1nd 11 Jecidcd. al a mce1ing in Wasl1111g1011 in 19!\9. 1ha1 a GSSP
should hc sough1 in rclalion 10 1hc ha,c of lhc Lowcr 1rit1111111/11ris
rnnndon1 Zone. Final ballo1s and ratitication by JCS and !UGS (in
January 199:l) led to a level in a ,ec1ion at Coumiac. sou1hem France
hcing dcsignatcd as 1hr Glohal Str;1101ypc St•c1ion and Point (GSSP).
A hrid' rcvicw of the documcn1a1ion lcauin~ 10 this det·ision is gi vcn
hcrc. The conodont and goniati1c hioslratigrnphic uivisions are
shown in tigurcs 5 and 6.
lt has bcen recognised hy 1hc Subcommission that. in general,
Devonian sections in pelagic realm facies are more likely tobe complete than those in the neritic facies. The pelagic facies forrns a heller
basis for the biostratigraphical precision needed for in1emational correlation. In panicular the conodont and goniatite records are better in
those facies. Thal is not to imply that there are not facies rich in other
groups. for example spores and brachiopods. which are very important for correlation, but it is nonnatly easier to correlate into such sections secondarily from primary sections in the pelagic fades. In the
last reson the Subcommission concentra1ed on two such sections. one
at Steinbruch Schmidt in the Rhenish Sla1e Mountains, Gerrnany
(Sandberg and 01hers. 1990; Schindler. 1990) and the other at
Coumiac in the Montagne Noire (Feist. 1990). Thc latter was finally
selected because of the better documenta1ion of macrofossiI groups.

adjaccn110 lhl' so111hcasl('rn horllcr of 1he disuscd upper marhlc q11arry
(UQ) or Cournia,, t 75 rn WSW or thc Lcs Granges farmhousc, ahou1
1.5 km NE 11tTcssc11011 l'11lagc and 21()() 111 SW ofCausscs et Vcyran.
lt can hc rca,hctl ca~ily hy a palh up 1hc hill fmm near thc tra,k 10 !.es
Granges farmhouse from 1he road D t:\6 between Cessenon and St
Nazaire-de-Laclarcz. Thc groum.l i~ owned by the communc of
Ccssenon and is alrc;1dy prnlc,tcd as pan of a watcr supply arca. Conscrvation und prntcction of 1hc sc,tion has been assured by communal
arid dcpar1mcn1 olfo:ials. Frce access for scientists is conlirrned.
The scquence is onc of pclagic calcilutites, mos1ly red tin1cd and weil bcddcd, with hcdding probably controlled by Milankovi1ch-Band clima1ic oscillations during sedimentation. The
sequence has been described in published accounts (House and 01hers, 1985; Klapper, 1989; Becker and others, 1989; Schindler 1990;
Becker 1993a) and is depicted in figure 2. The boundary is drawn
between Beds 31 g and 32a as shown in figures 2 and 3. Distinctive is
Bed 31 g which is correlated with the Upper Keilwasser Limestone of
Gerrnany and which is a hypoxic dark grey calcilutite to calcarenite
above which is the most marked faunal boundary. Both Beds 31 g
and 32a are characterized by pclagic faunas.
The sequence chosen shows a complete succession through the
early Frasnian to la1e Famennian. lt is unfaulted and has no 1ec1onic
problems. The beds are approximately vertical. Equivalent sections
can be found elsewhere in thc area. The rocks are of low-grade metamorphism and thermal maturity (CA! 2-3) and comprise an homogeneous pelagic calcilutite sequence without marly or shaly interbeds.
There is a complete zonal succession with a rich fossil contenl. especially of the biostratigraphically significant groups of conodonts,
ammonoids. trilobites, 1entaculites and ostracods. Detailed documentation has been provided of this (Feist, 1990). Geochemical
work across the boundary a1 Coumiac has also been published
(Goodfellow and others. 1989; Grandjean and others, 1989: Grandjean-Ucuyer and others. 1993; Joachimski and Buggisch, 1993:
Girard and others. 1993) and currently other invesligations arc being

Recommended stratotype

The

recommended boundary GSSP be1ween the Frasnian and
Famennian Stages (Devonian) is above the Upper Coumiac Quarry,
near Cessenon. Montagne Noire, France (figure 1). The section is situated in the southeastem Montagne Noire. Depanment Herault, District of Cessenon (topographic shect 1:25 000. No. 2544 E, Murvielles-Bez.iers; Lamben's coordinates: x = 130 375. y = 658 55). lt is

Figure 2 Detailed
map of lhe Upper
Quarry al Coumiac,
near Cessenon,
showing th e bed
numbering and the
position of lhe GSSP
defining the base of
the Famennian
between Beds 3/
and 32. Modified
from House and
others (1985).
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umkna~t·n. Magnc1ostrn1i!!1;1phh
rcmal!11c1i1.cd during lhc l',11111:111

\\1Hl.

iu,h,

.•h'" 1h.11 tlw

,ll l"a

\\·a,

·~ il kl'V 'L"lltll'lh \'

hH

l lh· 11111 h'1.' U

lnltl

rvt,u11 . 11,.11w

Nrnu.· l · 1.1,111.111

1,111,11111;1 t J.; iapp,·1 l'JX' 11 ,11!1,1,11111..J p:irh nl "h1d1 h:11,• ih·,·11 1q1l1
<.';1ll·tl al v;1r11u1~ ..,,.,·,11111, 111 N1111h ·\1ut.·1u·:1.

- - - - - - - -- - - - ·---· .
Correlation of the proposed houndary
level

\\'c,ll·n1 /\11:ir-.11a l1:1. :rnd

Europ,•an !{11'\l:1 ll\l.1111><·1 .11ul l·11,11·1 l'l'J \. 11)!111,· 2). Tl11· wqm·11cc
,II llpp,·1 ('11111111:H n1.-11.I, Jr„11, h.,,111a11 l.lllll' ~ \11 111,· 1up nl /.111w
1.1 (= l<>p ol th,· ha\111:111]. h111 onlv 111,· lll ~lll'r pan "' 1h,· l't,l\lllan
sc4lll'lll'r

~~

ul \·,nh·,·rn hl·1t·

lkd 2-la. 1h.- l.o\\Tr l\,•11\\ ·'"'"' l .111ll·,1nnc. h:" 1hc l11wc,1
occurrc1Kl' ol :\11cno.~11,u/111\ ,1,r111m,·,n,·11., . whit."h is thl' ,k•11r1111l! ·
src,·i..-, ftu 1lw lmn•1 (1111u11l:11\ ,,1 11w llpp,•1 ~,gm /.nnc in 1h,· /lll\;1tion of Z1q!k1 1 l 'lh2. p :' 1. l 'J7 I ). Thr ,·on,1tlon1 founa of Bcu 24;1 1s
inlcrprctcd a, 1h,· h,µ li,·,1 , :11npkd kwl ul Montagnc Noirc Zone 12
(Klappc.'r, l•IK'J. p. -15h. IIJ!ull· -11. l lowcvcr. dul' lo thc focie, 11r the
Lower Kcllwa"''' al C'ounu;i.:. wh1,h .1pparc111ly resultcd in thc
extreme rarily ol /',1/111111,./,·11i1 m lkd 2-la. a highcr zonal idcnt1lirntinn cannnl hc c~l"iudccl Nnncthck". lhc lnwer houndary of Zone
13 is neccssarily 1a~c11 ;11 th,· lowöl n,rnrrcn,-c of Pa/maw/epi{ /JrrK·
,m,•11.,·i.r in Bcd 2-1,• (lipull' 51. :" weil a, ;11 thc coinciden1 lowr~t
occurrcncc of Po. Irani , ., Tlic lmw,1 m:currcnce of Pa. rlieno11a
scnsu Klaprcr and Fos1,·, 1 l'J'J\. p. 24. ligure 2) is high wirhin 7.one
l) in Bell 30h. rni11rnkn1 "11h th,· lowc,1 Po. lwu.~uardi ( figurc 5 ).
lt i, nntcw11r1 ll\ 1h.11 , 1x·,·1,·, di;ira,·1cmtic of lhe higher pa11 nf
1he Frasnian ;11 l 'j1p,·1 C'o111rna,-. f',1/11111111/1•pis hogurte11.1·i.,. l'a.

Tti,• houmlary lcvel prop11,l"d rc•p1,·"·ni- p..-rh:ip, 1h,· iw,1 cnrrda1cu
h11ri111111111he Devonian . A ""' 1n, ,,1111111,· ih,m _III 1111,·rn.1111111;d ,cc1ions ha, hccn presemcu hi Samlhl'ff an,1 111h,·1 s l l 'JXH J induding
localilics in Nonh AmcriG1 anu Eump,· Funhc, ,,,rrda11un ",•,1ah·
lish,•d in Nonh Africa (Becker and otlwr, ll/HKl. China (Ji. 19R'J)
and Australia (Becker an<.J 01hcr,. 1')l) 1). Thl' h111111d:ory cnr.-c~pomh
to 1hc cxlinction of all ,rccic, of tlw n11111d,1111, i\1wn„t1,·lla and
O:t1rk111/i11a and lhe los, nl all hul a fcu. ,rwnc, of /'a/111,11,,/1·1,ix,
Polygnathus. and AncymK11111h11s. acn,ruing lu Sandlwr!! :ind 01hcrs
(19KI!, pp. 293-294). T hcrc i, a wcll-kmmn n111K11e1n an11Hl!! goni .itilcs of 1he Gephuroccralidac and ßcl()(cra11d:1<· and lhc rcrnnl for
bo1h conoclonls and gonia1i1c, al Cnumia, .i~nll>n,!ratc\ 1hi, weil.
The lasl or1he brachiopod A1ryp1uacon-ur,1us1 h,.'lo" 1h,· hnundary
fcvcl (Be,ker and others. 1991 ). Among 1riloh11c, lh,· l);1lmani11uac.
Odontopleuridae. Harpc11dac and Aularnpleurinac all di,appcar at
the hase of 1he end-Frasnian Uprcr Kcllwa,sc1 Limc,ll>nc lcvel of
Bcd 31 g. Others have documcn1cd lhc gloh;tl cxtml·1ion of rnral
(Sorauf and Pcdder, 1986: Scruuon. 19881. "rn1n.11nporo1d 1S1carn.
19R7) anu acritarch (Vangucslaine and olher,. 19!!.'J l!ruur, .ind
there has bcen much recenl lo.:al documcntation in manv ;1rca,. A
changeover of bcn1honic os1racod founa, acro\~ lhc houndary at
Coumiac has bcen publishcd l LN hier, and F-c1,t. 1991 ).

u-i11chc1fli. /Je,. rh,·1111,u,. /•,,. l>oog,1anli. A11,·,.,-ogua1h11.,· a.\\'mmrt„irns. and /111, Trodr/111 , w ·,·,rr11 al I tcnnin.11c in e11 her !leds ~ 1f ur ~ 1g.
Thc c.:onmilllll l:11111.i nf lkd .'1 g. 1h,· Llpper Keilwasser Limestune,

ha, all hu1 l\\11111 1h,· l11rc~01n)! ~p,·l"ic, lligurc 5J and is domin:ucd
in 1erm, of it, / 111/11111111/,·1"' ,orn1mnc,11. hy P11. lw,:artensi.,· and /'11.
,..;,,.-ltd/i. On CVl\knn· 111 1h,· !11w,·si tand onlyJ occurrencc of A11n·r11g11,11h11.111/Jit11111m 111 lkd >i)!. thc founa 1s apparcntly corrclalil'C
with the uppcr p:111 or 1hc /111.~1,iformi> Zon~ IZicgler anu SanJhcrg.
1990. p. 21 ). Jc,pilc 1hc ah,cncc of Pa. li11g11i(ormix. In lhc Montagnc Nnirc Fra,111:111 ,,u1.11111n. lkd .11 g rcpre,en1, lhc hi!,!hC~I p;1n
of Zone 1) . .'\11, ·1·rng11m/11" 11/Ji,111i111.1 alsu occur, in fauna, ol lhc
Uppcr Kcllwa,scr 1.i11w,111nc a1 thr,·c ,nhcr nearby Montagnc l'\nirc
localities: Cau\,c, et V,·, ran Nllrth and Snulh. and Lowcr Courniac
(Febt. 1990. pp. I'). 2-l.1D1 ,\II 1hcsc fauna, arc correla1ivc w1th thc
/in,:wfornu., Zone. hu1 lad, lhc 1101111nal srcc1c, (Becker aml 01hcrs.
1989. pp. 262. 265).

Conodont record

The conodont sequcnce al the Uppcr Cuum,ac Qu.1rry ülcnJs frnm
wi1h1n the middlc pan of 1he Frasnian acm" thc f'ra,man/Famennian boundary and inlo thc lower Famenman (a, high a, lhc Uppcr
crepida Zone in the currcnl samplin[! up tn Bell+!). Uppcr Coumiac

Figure 4
Photograph of the
succession above
the Upper Coumiac
Quarry. The GSSP
lies berwun Bed
3/g and 32a. For
scale compare wüh
the profile of the
btds given in
figure 3.
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4.lf,

l-'ii:11rr 5

Ha11i:e

rl,art 11/ co11ad11n1
spufr.l' acrt1.1·.1· the
l'rasnia11/Fa111c1111i11
b111111dary at Upper
Ct111miac Quarry.
T/rr ( iSSI' fu r 1/,e
bau11fthe
Famc1111ian ix al the
bau oJ Hed 32a.
1'11.l'iti1111 of 1/ie
upper part of
Frarnian Zone 12,
Frasnian Zone 13
(Klapper, 1989), the
Lower, Middle and
Uppu triangularis
Zones, and 11,e
Lower and Middle
crepida Zones is
indicated.
Recognition of the
Lower, Middle and
Upper crepida
Zones is cited in lhe
text, but species
ranges are not
shown above Bed
36.
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RANGES OF CONODONTTAXAATTiiE UPPER COUMIAC QUARRY

Upper Coumiac Bed 31g is also noteworthy in having one confidentfy identified specimen of Palmatoltpis triangularis (and one
questionable specimen of lhe samc species, the former Jistcd in Feist,
1990. p. 36) among lhe many cxampfes of Pa. boganensis and Pa.
winchel/i. Allhough one cannot completely exclude the possibility of
stratigraphical leak from the overlying Famennian, extremely rare
occurrences of Palmatolepis triangularis in lhe uppermost Frasnian
are probably not unique to the Upper Coumiac Quarry. The report of
27 unfigured specimens identified as Pa. praetriangu/aris from lhree
samples within Bed 16 of the Upper Kellwasscr Limestone at Steinbruch Schmidt (Sandberg and others, 1988, Table 1) may represcnt
another Frasnian occurrence of Pa. triangularis. This inference is
bascd on Klapper' s .study in 1990 of lhe holotype and two paratypes of
Pa. praetriangularis Zicgler and Sandberg (in Sandber~ and others,
1988, p. 304, pi. I, figures 1, 3, 4), all from the highest bed of the /in·
guifarmis Zone at Harnar Laghdad, soulhem Morocco. These threc
types (Pa elemenls) have an archcd outer-posterior platforrn. which
gcnt ly rises from lhe lobe to just before the tip, then arches downward.
This is exactly the same as in many specimens of Pa. triangularis in
thc Lower and Middle triangularis Zones; however. in the holotype
(Sannemann. 1955, pi. 24, figure 3) lhe outer posterior platform rises
more steeply from the lobe 10 just before the tip, lhen arches downwartl. Conscquenlly, the vicw is favoured here that Palmatolepi-' tri·
,1111111/ari., aml Pa. prae1rin111(ulari.• are synonyms. A slightly different

view perhaps could be supported in which the latter is treated as an
intraspecific morphotype, which is apparently a common form of
Pa. triangularis in the Lowcr triangularis Zone. Fonns like the
holotype of Sannemann scem to be relatively rare in this zone at
least in the Montagne Noire. Clearly the praetriangu/aris morphotype crosses the Frasnian/Famennian boundary at Schmidt Quarry,
as was well documented by Sandberg and others ( 1988. Table 1).
[The 27 specimens listcd as Pa. praetriangularis in Bed 16 at
Schmidt Quarry occur with 3380 listed as Pa. subrecta (a junior
synonym of Pa. winchelli, sec Klapper and Fostcr, 1993. but specimens of Pa. bogartensis may have been includcd in this count)].
Thus, extremely rare Pa. triangularis as-this spccies is delimitetl
here may occur slightly below the level of the lowcr boundary of the
Lower triangu/aris Zone at both Coumiac anti Schmidt quarries (up
to 12 and 10 cm bclow the boundary, respcclivcly). In bo1h
instances, this is within the contcxl of the dominant upper Frasnian
fauna of the Upper Keilwasser Limestone. 1'11/111<1tolcpi.1· tritt11l( II·
laris does not occur in the bcds equivalent to Bctl :l Ig nt 1hc 01hcr
Montagne Noire localities cited previously.
lt follows, from the foregoing discussion, that therc shoultl hc
modification of the definilion of the lower hountlary of thc Lowcr
triangularis Zone (Zicgler, 1962, p. 25; Zieglcr anti Suntlberg,
1990. p. 22) for which lhe sole criterion is lhc lirst ol'rnm:nl'c ur thl'
nominal taxnn. lnstead it is propused hcre to u,c fur tlcli 11i1ion 1hc
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ahu11da111 or lloo,I rn;..:urrcn,c of 1'cJlmr1111/1'J'i., tri1111gulori.l', In thc
virtual L'X<.:iusion of other spedes of thc gcnus , s1ra1igraphirnlly
11/,111·,· thc l'au11a dominatctl by 1he charac1crisli, uppcr Frasnian
spe,·,c, . These i11clutlc Pll/11111111/efliS wi11l'l1elli, 1'11. lwg11rtr11.1·i.1·. Pa.
rh,·11wu1.

Rcwgnition of thc Uppcr 1ri(Jl1g11/ori.1· Zone !Bcds J4a, 35a,
36), thc Lower cr,·11ir/11 Zone (lku :n. 011 thc unqucstioned occur-

renc.:e of the nominal spccics}. anu Miudle crepidu Zone (Beds
41-44 ) is straightfmwaru, hul 1101 cspcdally pertincn1 to the tlescription of thc GSSJ>.

l'a . boo}!.anrdi. A1u·~1rngnathU.\' a.\'ymmt•trinu, Ancy~

roil,·/111 c11rl'llt11 ( la1c form), andin some arcas, Pa. li11g11!fi1rmi.1· and
P11. j1111tia11,,n.l'i.l'. Thus. in the three samplin[!. intcrvals within Bed
32a :11 Uppcr Coumiac (Feist. 1990, p. 36) am! Beo J2h. Pa. 1riangu/11rix is lhc onl y Pa/mawlepi., spccies wi1h lhc cxcep1ion of 1ransitio11al spccimcns hcrc termed Pa. aff. 'Jl'lirn111/11 delica111/a' .
None nf lhc specics in Bcds 31 and lower a1 Upper Coumiac (figure
.5) ra11t!cs ahovc 1he GSSP positioned at the lowcr bounuary of Bed
32a. nccpl lcriodus 11/terncuus, which is weil known to cross the
Frasnia11/Famennian boundary elsewherc lthc tlcsignation Mehli11a
spp. rcprescnts several spccies whose demarcaiion is unclcarl. The
new spccics of Ancyrngnmhus in Bed J2b is par1 of the Famennian
lineage including Ag..,inelaminus and Ag. crypt11s and is morphologically distinct from the main Frasnian Ancyrognathus lineages
that include Ag. asvmmerricus and A,:. uhiq11i1us. Characteristic
upper Frasnian specie.~ of Pn/ygnctlhus. such as Po. ll'ehbi and Pn.
decom.rn., . do no1 range above 1he GSSP and arc replaced by Pn.
hre1·ilomi11u.v and Po. n. sp. above the boundary al Coumiac.
The lowcr boundary of thc Middle triangulori.,· Zone. defined by
lhe lowcst occurrcncc of Palmo1o/epi.l' clarki anu l'o. delirn111/u de/irnr11/o CZiegler, 1962. p. 26: 1971 , chart 5). is at 1hc basc of Upper
Coumiac.: Bett 32c. Thc formcr spccies is pcrfeclly uscable for defining thc base of the zonc anti that part of the original dctin ition is fol lowed here. But use of lhe laner taxon is cloudcd by a 1axonomic
problcm. Thal is. Pu. delicmula delirnrula in the sense of most
authnr~ since 1962, and Pu. tlelirnrulu platys ofZieglcr and Sandberg
( 1990). arc characteri2.ed by platform outlincs of the Pa clcment distinctly different from
that of the lectotype
of Pa. delicatulcJ
Branson and Mehl
( 1934, pi. 18, figurc 4:
a new phoiograph in a
non-oblique view is
available from GK on
request). As the solution of this problem
cannot be trea1cu
fully in this paper, the
name of specimens
corresponding to Pa.
delirntula delicatula
(sensu aucl.) in Upper
Coumiac Beds 32c.:.
33c. anti 34a is wrillen in quotation
~Jcocer-a.sl.tNO'!J)marks.

Goniatite record
Coumiac is one of thc lcw knnwn pla,cs with a continuous goniati1e
succcssion from the Mitldle Frasnian to the Middle Famennian .
Ammonoids occur both in the la1est Frasnian (Bed 31 g) and basalmost
Famennian (Bed J2a ). Prcscrvation. howcver, is in many cases relatively poor, extraction tedious, and species-level deterrnination is
often difficult. The raunal record (ligure 6) has gradually been buill up
over the past several years and certainly can be further extended. Bedby-bed investigations were lirst conducted by House and others (1985)
and updates of faunal lists were supplie{J in consecutive years to SDS
and later summarised (in Feist, 1990). A detailed description of the
Famennian part is provided in Becker ( 1993a).
The boundary itself is clearly marked by the disappearance of
the gephuroceratids and hcloceratids with the immediate subsequent
bloom of the tornoceratiu Plwer1ixite.1· frechi in the haema1i1eenriched base of Bed 32a, but the species is known to occur in late
Frasnian beds elsewhere (Becker. 199Ja). Thefrechi (partial range )
Zone or Ph11enixi1es Genornne (du 11-A) is followed in Bed 35c by
the entry of tirsl Fa/citornocerus and questionable cross-sections of
Cheiloceras. Both genera are detining forms of the do 11 -B.
Undoubted Chei/oceras specimens have not been collected below
Bed :l9 and earliest falcitomoccratid, (especially those found in Bed
36) arc still somewhal intermediutc to Plwenixites.
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The Coumiac gonia1i1e sequcnce grncrally malches faunal suc,·cssinn~ dcscribed from classicnl sec1mns ot the Rhcnish Slatc
Moun1ains and Thuringia. Corrclalion wi1h the new interna1ional
wnation hased nn 1hc appenranec anti sprcad of genera (House and
Kirchgasscr. 199); Becker am! n1hers. 199); Becker, 199:lb) is
slraightforward. allhough there arc region:11 feat urcs mirroring
ln.-al l";1cies dcvclopmcnt~. l'or cxample. in1crna1ional rnarkcr gcn~ra su~h ;is Tri11111111icm·ern.1, Ct1ri1warns, Nrnmt1nticncern.t and
1'7<11Jim/i1e.1· are s1ill lacktng in thc Monlagnc Noire area. Laie
Middlc Frasnian beds at Coumiac, tielow 1hc cquivalenl of lhe
Lowcr Keilwasser Limestone (Bed 24u), contain Belr>ceras, vari·
ous man1icoceratids and somewhal ambiguous Costumanticoceras
(House and 01hers. 1985: pi. 2, figure 11- 12). The lauer is a marker
for 1he Playfnrdites and Neomafllic'oceras Genozones (do (. J and J.
J ), or for the cordatum Zone (do lß/y) of 1he classical goniatite
zonation. Index spccies for Divisions 1-K so far have only bccn
found above the Lower Keilwasser levcl in Bed 25b (Archoceras
sp.) and Bed 26b (Manticoceras adorfense). The first evidence for
the la1est Frasnian Crickites Genozone (do 1-L) comes from Bed
26c . Al Coumiac and neighbouring sections of the Mont Peyroux
Nappe a succession of Crickires species can possibly be es1ab·
lished. All early, often somewhal doub1ful mernbers of the lineage
have whorl forms similar 10 Manricnceras cnrdarum and may be
related to the Canadian Crick. cnrdifnrme (Miller). Crick.
ho/zapfe/i , the index species of 1he classical hnlzapfeli Zone, en1ers
in grcat profu sion in the lower pan of Bed 31e and conlinues to
Bcd 31 g and to the end of lhe Frasnian. The apparenl pa1chiness of
the Upper Frasnian goniatite record is on ly 10 a limited ex1en1 a
consequcnce of sampling bias. Clcarly 1wo different goniatile

asscmhlages allcrnalc with cach <llhcr. The first is charactcri trd hy
greal abundance nl IJl'l,wern.r lt·nui.l"lriatum (c.g. in Beds 26d and
31 a) and rarily pf gcphuroceratids and 1ornocera1ids. Othcr hcds
havc rich Ma111im,·,•rux or Crickite.r faunas accompanic<l hy rnore
abundanl lornoceratid,. and Buchiolu. Duc 10 1he lack of lilhological <liffercnccs hc1wccn bc<ls containing lhe 1wo faunal 1ypcs i1 is
inferred 1ha1 changing assemblages mirror Oucluations in 1hc
1rophic structurc. Especially the Uppcr Keilwasser Limes1one
equivalcnls wilh lheir rich Crickites and pelecypod faunas associated with unusually !arge ostracods but withoul Belocer!l.r may
have been dcposi1cd under eulrophic ecological conditions. This
suggests 1ha1 beloceratids lhrived during oligolrophic periods.
The choscn stratolypc has one of the best known goniatite
records around 1he Frasnian/Famennian boundary and is 1he bes1
known anywherc for index specics occurring in beds exactly at 1he
boundary. However, il is far from bcing an ideal ammonoid locali1y
due to aspecls of prcservation and difricull recovery of largc faunas.
This misfonune can panly bc balanced by the wide range of 01her
goniatile-bearing and easily correlatable localities nearby in 1he
Montagne Noire. which supply additional inforrnation on s1ra1igraphical ranges and occurre nces in slightly different faci es settings.
These will bc documen1ed elsewhere (Becker and House, 1994 in
press).

Trilobites
Arnong tio1to m-living biotas, trilobites are mosl frequent and
diversificd in lhe Laie Frasnian strata at Coumiac. Of eighl fami lies
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knnwn .clnhally 111 hc prcscn1 at 1hc lJppcr Kc llwasscr c x1inc1ion
cvcnl 1Fci,1. IIJ90; 1991 ). six occur in 1hc stralntypc sectinn
(Pr11,·t1dac. Aularnplcuridac. Odon1oplcuridac. Harpctidac. Dal ·
111;1111tida,· ;111d Phacopidac) ,incl nf a 101~1 of U spccics known
glnhally. 11111c arc rcprcscnlcd a1 Cnu111iar (sec ligurc 7). All hut
thrL'l' fanulic, an<.l all spccies disappcar within Zone l :l, or at the
h;1s,· ,,f 1h,· Uppcr Keilwasser Limes1onc cquivalcnt (Bcd 31 g). The
lauer doc, nnl yicl<.l any trilobi1cs. nor <.lo lhc succee<.ling bc<.ls ol the
Lowcr rriw1>:11/11ri.r Zone (Beo 32a- b), a foct which has been obscrved
in all knn" n Frasnian/ Famcnnian boundary scctions world wide.
Recovery doc, not tal.e place carlier than from 1he Middlc tria11gularis
Zone onwar<.ls whcn solely phacopids of the gen11~ Nephrwrops occur
(Bal~ :l2c~). Thus the delined basal Famcnnian at the base of the
Lowcr trion>:ulnris Zone, cannot be prcciscly rcrngnised using
trilohi1es. By con1ras1. the base of the topmost Frasnian Kcllwasser
Li11ics1rn1c lcvcl can bc located with considcrable precision by the
major cx1inc1ion affec1ing trilobites at that level (Feist and
Schindler. 1994 ).
Finc-scale intrazonal subdivision and bios1ratigraphical correlatinn of thc l.ttcs1 Frasnian at Coumiac is provided by evolutionary
spcl"ic, of 1hc proctid Palpebralia which are charactcrized by a trend
in rcduc1ion of the palpcbral lobe and in the straigh1cning of the
facia l ,u1urcs. The ancestral form, Pa/. lotepalpehralix being already
prcsenl hclow thc Lower Kellwasser Limes1one equivalent (Bed
24a ). ha, bcen recovered as high as in the middle of Zone 13 (Bed
29<.l). II gavc rise 10 Pa/. palpebralis which is abundant in Beds 31 a
10 :i Ic and is also known from lalest Frasnian sections in the Rhenish S,hicfergebirge and Harz (Feist and Schindler. 1994) and may
occur in the Canning Basin of Wcs1em Australia ( K McNamara. oral
communica1ion) Thc last representative of the lineage is Pa/. breccia,, which enters the s1ra101ype sec1ion in Bed 31 e an<.l f, thus marking prcci~cly the last oxygenatcd level,bottom environmenl prior to
the hypoxic ovenum of the Uppcr Keilwasser Limestone. This
species is at leasl of moderate value for long distance correlation as
it has been rccovered in the Rhenish Schiefergebirge (at Steinbruch
Schmidt) and in the Harz (Aeke Valley) in an equivalent position
and as~ociated there with Palmatolepis Jinguiformis (Schindler,
1990). Consequently Pa/. brecciae appears tobe limited to the lower
pan of thc ling11iformis Zone. This suppons the results obtained by
graphic correlation, which indicated the presence of Jinguiformis
Zone cquivalents at Coumiac in Beds 31 fand g (Klapper in Becker
and others. 1989, p. 262).
Concomitantly with the Palpebralia line. another evolutionary
trend is seen in succeeding populations of Cryphops acuticeps and
this trend is of biostratigraphical signi ficance. This group, which is
rather common in Beds 31 a to 31 f, exhibits a spectacular reduction
in the mean number of its eye lenses which drop from ten lenses in
Bcd 31 a 10 only three lenses in Bcd 31 f before its final extinction
(Feist, 199 1). This e,•olution may reprcsent a funher pote ntial for
fine-scale biostratigraphical subdivisions and correlation during a
period of world-wide biotic crisis.

Other fossil groups

Palynomorphs have been obtained from the Uppcr Keilwasserlevel
(Bcd 31 g) hut arc too badly prcserve<.l for prccise identification: furthcr work is rcquircd hert!. Thc slratigraphically imponant entomo·
zoaccans are a rathcr minor faunal clcmcn1; de1ailed work is currently being carrie<.l out by F Lcthier,. Solitary mgose cornls, gastropods. orthoconic and hreviconic nm11iloi<.ls. crinoids and rare fish
scalc, rrprcscnl funher acccssory fossil groups still 10 hc investip 1ctl in dc1ail. Brachiopoda an<.l hivalvc rcrnrds nf C ßahin ,tnd PR
Rad1ch1>cur havc hccn prescnlcd (in Fci, 1. 1990). Rich homoc1cni<.l
faun;1s have hccn ~clcnnincd hy M Truyols-Massoni (i11 Feist.
1990): thc /l,11111wte11ux 11hi11111.1· Zone is lirsl rcrngnizcd in ßc<.l 26c
and 1hcrcl11rc ,ccms 10 rnrrclatc wi1h thc Cri,·ki1,•.1·Gcnozonc. Ostracod data ,,r F Lc1h1ers haw hccn li,1eu tiJ/ Feist. l<JIJOJ. and morc
lhan .lll tli rrc-rcnl s~<"ic, arc rcn1g111., cu 111 lhc t11p1110" hcds nf thc
/:·,,n,,,/,· , \ ,,/ l ti. "" ./
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Frasnian ; an11111!! lhc hcnthonic forms. thc Frasnian/Famennian
boundary i~ charnc1crii.cd hy ;J major cxtinction sincc 65 per ccn1 of
all recordcd 1axa 1lis:1ppcar therc (Lcthicrs and Feist. 1991 ). Thus.
the CoumiaL· s1ra101ypc hcars e viucnce of an cxtraordinary breadth
of faunal rcprcscntation enahling corrclation into regimes with beuer
spore and acritarch rccor<.ls. Thc SDS vicws this documentation as
the best of any of thc levcls it has recommendcd for boundary stratotypes in thc Dcvonian.

Chemostratigraphy

As yet geochcmical methods do not provide an unambiguous guide
to correlation intcrnationally , although there is great potential especially wi1h Strontium isotope chemostratigraphy applied within the
framework of conodont biostral igraphy (e.g. Ruppel and others,
1993). Geochemical methods do, however, provide an important
clue to environmental interpretation. The stratotype section at
Coumiac has becn investigated for 6 DC/ 12c values by Joachimski
and Buggisch ( 1993) where a positive shift of a 13C was noted a1 the
boundary. Rare-canh elemcnts (REE) have been investigated by
Grandjean-Lccuycr and others ( 1993) using individual De vonian
conodonts. hut no anomaly at the boundary was noted although the
REE paucms <.l id not conform with lhosc of modem sea water. The
pursuit of iridium anomalies has not been succcssful at Coumiac
(Girard and othcrs. 1993). nor at Steinbruch Schmidt (McGhee and
others. 1984 ). Those claimcd at the boundary in the Canning Basin
have proved to be from a much higher Stratigraphie level (Becker
and others, 1991; Nicoll and Playford, 1993) although there is a
weak iridium anomaly apparcntly at the correct level at Xiangtian
(Wang and others, 1991) and other element anomalies, but the causc
is uncenain. There has been no link of microtektites with the boundary stratotypc and records elsewhere are higher in the Famennian
(high within the Lower triangu/aris Zone at Senzcilles in Belgium:
Claeys and others. 1992, figure 1; Lower crepida Zone in south
China: Wang, 1992).

Relationship to the Upper Keilwasser Event
The main sedimcntary marker of the GSSP is the top of the distinctive level known in Germany as the Upper Keilwasser Limestone
(Walliser and others ( 1989). This dark hypoxic limestone appears to
represent an acme in the spread of a distinctive facies which in
many sections globally is precisely constrained by conodont biostratigraphy. In parallel with the work of the SDS in recent years has
been the recognition of an important cxtinction event near the
Frasnian/Famcnnian boundary. Some of these extinctions were
listed in the previous sections. The recommendation of thc Subcommission for a GSSP falls at a level immediately above the acme
of extinctions. that is al the base of the Lower triangulnris Zone.
The most precise documcntation for this (Becker and others. 1989)
has been followed by data assembled for the Subeommission and
illustratcd here (figures 5- 7). Following especially the work of
Sandberg and others ( 1988) this level has becn widely traced internationally.
Thcrc has becn much dcbate on the cause or the sedimen1ary
penurhation represcntcd by thc Upper Kcllwasser Limestone. The
mauer cannot be s;1i<.l 10 be resolved. lndeed, some members of the
Subcommission carlicr 100k lhc vicw that a mure appropriate boundary mighl hc choscn away from 1he sudden faunal and sedimcntary
chang1· just hclow thc hasc of thc Lowcr trianxulari.r Zone bul in thc
end. thc case of intcrn;11ional correlation hased on thc raunal t:hanges
le<.l to 1his houndary hcing rccommcn<.lcd.
Four main groups of hypmhcscs hav1• hccn invnkcd 10 cxplain
thc faunal :111tl sc<.limcntary ,·hanges arnun<.l thc hase nr1hc Lower ,,.,.
anx11l11rix Zone. Firstly. causcs rl'latcd lo a holidc unpac:t or impans
(Santlhcrg an<.l 01hcrs 19KK. Md_arcn amJ Goodfclh,w 1990). Sec··
ondly. ;1 sprcad of ;,nnxk c:onuitions 1111 nmlinL'lllal shcl"c' as,11.:r atc<.l wi1h p11ssihle 1c,·11111il' ,·11·111, amf ucean ovcnuru (Wiluc aml
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Berry. 1984; Huggisch, 1991) with a 1ransgrcssion followed by
quick regrcss ion al thc upper boundary (Samlbc.•ri; and others, 1988).
Thmlly, 1hcsc second events but associatctl wilh a peak of cold clima1il.' cuntlitions, resuhing in a risc of thc pyc nocline (Copper,
19Kl>l. Four1hly, thc same. bul wilh the Uppcr Kellwasser Limestone
rcprcscnung a pcak or hol climatic conditinns. rcsuhing also in a rise
of thc pycnoclinc and probable disruptinn of the lrnphic tiering. par11rnl:11ly 1ha1 nf thc pl:,nktnn (Becker anti Hnusc. 1994 ); lhis lauer
1hcury was lirst invokcd fnr Dcvonian anoxil" cvcnts by Becker
( 1992). Rcla1cd hypothcses involving climatic warming have been
suggcs1c,I by Thompson and Newton ( 1989) and Ormiston and
Klapper ( 1992). lt is generally rccognised thal 1he collapse of stromalnporoitl recf systems near the end or the Frasnian led 10 e,11inc1ions of associatcd faunas. House ( 1985) has drawn auention to the
many similar events at other levels in the Devonian suggesting that
an intcrpretation enabling a common hypothesis is to be preferred.
Whatever the cause(s) of this sedimentary per1urbation may be,
the SOS took lhe view that the hypoxic pcr1urbations below the base
or thc Lower triangularis Zone resulled in a considerable faunal
changeovcr and an horiz.on which may be correlated intemationally
with perhaps more precision than any othcr in the Devonian. II is in
the light o r this view that Coumiac was rccommended for the GSSP
to definc thc base of the Famennian Stage.
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VG on the Terminal Proterozoic System
The base of this syste• (vhich has still tobe named) vas fixed
at 650 Ha B.P. together vith the Proterozoic subdivision adopted
by IUGS in 1990. But this system offers better possibilities for
correlation than the rest of
the Precambrian, thanks
to
acritarchs, Ediacara type assemblages and trace fossils. Research
in this field seeas to have made good progcess, a~d the
definition of the systea's lover boundary through a GSSP is
envisaged.
Very active group cooperating closely vith relevant
IGCP
projects, especially Project 320, vith a very informative ,common
nevsletter.

r!1~
:~!:."ß~.~~«k~BJ.~6
USA
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(c&l.212)
FAX· •'4· 222-J7J219
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Neuchätel, December 1993/mh

Consolidated report about activities of ICS Subcoaaissioo.

2 . 2.

Cambrian SC
Por tbe Callbrian, the subdivision on stage level is not as vell
settled as e.g. in the Devonian. The SC nov concentrates its vork
on this task, focusing on tbe loveraost stage
This is a nev
problea, because the nevly defined base of the Cambrian lies
deeper than the classical boundary at the base of the Tommotian .
Discussion about the lover boundary of the Cambrian seems still
to go on, but it has tobe stressed that the GSSP defining the
boundary at Fortune Bead, Nevfoundland, has been voted in due
form and ratified by IUGS.

2.3.

Ordovician SC
The reorganization of the ea.brian-Ordovician Boundary Vorking
Group (COBVG) is nov coapleted and a nev chairman has been
elected. The COBVG vill reexaaine the failed GSSP candidate at
Dayangcha (China) in the light of nev data and hopefully come to
a conclusion in 1994. The first vote on Dayangcha bad been
betveen 50% and 60% in favour.
The classical Buropean subdivisions of the Ordovician as Treaadoc
Arenig etc., are often difficult to correlate.around the vorld,
due to strong paleogeographic provincialism. The SC has therefore
chosen a different approach,
searching
for
correlatable
blohorizons vhicb may provide a
base for solid
boundary
definitions. This research has obviously made good progress and
should nov lead to the establishment of formal units
on
series/stage level.
The complet i on of the Ordovician correlation charts, the last of
vhich are nov ready for publication should be highlighted here.

!.4.

Silurian SC
All Silurian stage boundaries have been defined by GSSPs already
in 1985, resulting in a very detailed subdivision vith 8 stages
foc only 28Ha. the SC nov concentrates on the autual calibration
of zonal scheaes based on different fossil groups in order to
obtain a common denominator for correlation charts. This seems to
be problematic and vill certainly also pcovide an interesting
test for the vorldvide practicability of Silurian stages.

by Jßrgeo REMANK, Chainaan of ICS

**********************
1.

lntroduction
1993 vas the first year vhen ICS bodies vere asked to give their
annual report earlier than in the preceding years (Nov. 1••
instead of Nov. 30) and also using a nev format. Not surprinsingly, the first ruo of the nev procedure vas not absolutely
perfect, but vhen the Chairman and Secretary General of ICS met
at Neuchätel froa Nov. 15-17, 1993, nearly all annual reports
vere at band.
About half of them bad been organized according to the nev rules .
The folloving coaments are iotended to provide a background
infoniation vhich aay be helpful
for non-stratigraphers,
analyzing the reports of individual ICS bodies.

2.

Co111111ents on anoual reports of individual subcommissions

2.1.

Precaabrian SC
According to the nev adainistrative structure of !CS, the Vork.ing
Group on the Terminal Proterozoic System is incorporated in the
Precambrian SC, but for 1993 ve still received separate reports.
As to the Precambrian SC s. str., it should be stressed that a
nev subdivision of the Archean is being proposed. lt follovs the
same scheae as tbe subdivision of the Proterozoic (ratified by
IUGS in 1990), i.e. chronostratigraphic boundaries defined in
terms of absolute ages and not by GSSPs. lnterestingly the notion
of a Badean era corresponding to the period from vhich no rocks
a.r e preserved, has not been retained by the SC, vbich is
certainly a good thing.
Tbe vork prograa of the SC sbovs that a very extensive discussion
of the proposed nev Archean subdivision is planned.
The
submission of a final project to ICS can be expected for 1995,
after the South Africa meeting.
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2.5.

Devonian SC
Very active SC, only tvo of the six internal stage boundaries are
not yet foraally defined by a GSSP. But one of them (base of the
Givetian) has already been voted by ICS and avaits ratification
through IUGS, and the last one vill soon be subaitted to ICS.

2.6.

Carboniferous SC
After the decision to have only one system, the Carboniferous, in
the global standard scale and not tvo (as Hississippian and
Pennsylvanian or Oinantian and Silesian) the Hid Carboniferous
boundary vas the first problem to be solved, in order to arrive
at a globally applicable subdivision of the Carboniferous into
tvo_subsysteas. Good progress has been aade in this direction.
Another problem is that the classical V-European subdivision of
the Upper Carboniferous vas derived froa the coal measures. This
has tobe replaced by a marine standard, but so far no clear
image of the subdivision tobe used has emerged.

2.7.

Gondvana .SC
The interregional correlation of terrestrial Gondvana successions
and their correlation vith the marine Standard is a most
important and interesting task. lt vould be fine to have more
detailed information
about
the existing (or
envisaged)
terrestrial scheme(s ) and the possibilities of correlation vith
marine series (vhich ones? and vhere 7)
The reorganization, viz. thorough discussion of the SGS strategy
vas already aentioned in the 1992 report and seems to continue.

2,8.

Peraian SC

Very active SC, has obviously made good progress tovards defining
the Carboniferous-Permian boundary, cooperates· closely vith the
Triassic SC on the Permian-Triassic boundary. It should perhaps
be mentioned here that during the Peraian global correlations are
difficult .
2.9.

Triassic SC
The long dispute over the subdivision of the Scythian at the base
and vhether the Rhaetian stage should be maintained at the top of
the Triassic has been ended in 1992, so that the SC nov turns to
a precise definition of stage boundaries.
Vith the election of a nev Chairman the Permian-Triassic Boundary
Vorking Group has been reactivated.
A precise definition of this boundary has so far been difficult
although it falls into a period of major faunal turnover. This is
mainly due to a strong biogeographic provincialism vith separate
Tethyan and Boreal ammonite faunas. Looks like as if conodonts
vill bring a solution.
./.

4 -

2.10. Jurassic SC
The subdivision of the Jurass ic system into series and stages is
agreed upon since long years. Host of the traditional boundaries
as expressed in ammonite zones allov far reaching correlations.
But none of the boundaries has so far been defined by a GSSP and
there seems tobe no hope for 1994 . Bopefully, the International
Symposiu• in Argentina 1994 vill accelerate procedures .
2.11. Cretaceous SC
No formal report received, only accounts for 1993 and budget for
1994. According to Nevsl. 1993/1 from Aug. 30, 1993 and personal
discussions of the Chairman of ICS vith the Secretary of the
Cretaceous SC the reorganization of the SC in Vorking Groups for
individual stages makes further progress.
The reneved activity of the SC merits tobe supported.
2.12, Paleogene SC
Vorking Groups for nearly all open stage boundaries vithi n t he
Paleogene have been established (the Eocene/Oligocene boundary
has already a GSSP).
The open-endedness of this kind of VGs criticized in the report
is indeed a problem and may unduly delay agreement on a GSSP . On
the other hand, the comparison vith IGCP projects is not quite
correct: the latter can be ter111inated even vhen they have not
attained the anticipated goal, boundary VGs not, they can only be
reorganized (as in the case of the Cambrian--Ordovician BVG) . And
some boundary problems are more difficult than others, this can
best be judged by the respective SC. So the question is, if SCs
shall be encouraged or obliged toset deadlines for their BVGs.
2.13. Neogene SC
No formal report. According to documents forvarded to the
Chairman of ICS, the Pliocene Symposium at Baton Rouge (USA) vas
one of the main activites. There a nev magneto-chrono-biocyclostratigraphic scheme vas developped .
2. 14, Quaternary SC
The sudden reti rement of the Chairman caused some organizational
problems , the Vice-Chairman vas thus obliged to provide the
annual report vithin a very brief delay.
The base of the Ouaternary vas defined in 1985 by a GSSP at Vrica
(Italy). There seems tobe a strong tendency among Quaternary
stratigraphers to move the boundary farther dovn to a more
"natural" level. Therefore the Pliocene-Pleistocene BIIG, vi th T.
Partridge as Chairman vas established on the Kyoto IGC, in order
to examine if a nev boundary l evel have a higher correlation
potential. In such a case, a formal BVG vould have tobe elected
vith the task to propose a nev GSSP. lt should, hovever, be
remembered that the Vrica boundary remains valid until a nev
boundary + GSSP has been voted by ICS and rati fied by IUGS.

./.

'1
C?
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2.14.

~

As other SCs, ISSC is going to discuss sequence stratigraphy. The
projec t to produce an abreged version of the Internati onal
Stratigraphie Guide is 111aintained.
2,15. Subco1DJ11ission on Geochronology
Very active and successful SC, the report is very informative i n
this respect and there i s nothing to add here.
The calibration of chronostratigraphic boundaries by radiometri c
dating is indeed a very important task.

..

.....

-37-

UI

Ul:.VUN L,\I\. '.\llt\llt.H,\1'11 \

11,Ös

UN:'O

\t , .,, \ , \

1 11\l,'I.IIV~u , , ,

rHOJECT J1U
JUl .' 11

IH 1111 Mll~,1 \N
IN 1 [N:01.:f.\N 1~l(N.l,\l
M M.\l lC.;K.\l'llll'.

MCCTl~G

COMMlrTEF

PA1Af07.01('. M 1r novr.1n l'OH \11..;

MOSCOW MEETING, 1994
Report on thc SDS/ICCP 238 meetings, Moscow and Ukhta, 9-22 July 1994, and thc
Symposium "Devonlan Eustatlc Changes or thc Wortd Ocean wel"

July, 9-22 1994
Symposium

Devo~ian Eustatic Changes of the
World Ocean Level
MOSCOW AND UKHTA
PALAEONTOLOGICAL INSTITUTE OF RAS. PROfSOYL'ZNAYA ST 1~-l. MOSCO\\"
Rl.'SSIA
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MOSCOW MEETINGS
Tbc Moscow meeting was held at the Palaeontological Institute, Russian Academy of
Sciences through the kindness of Prof. Ale,iei Rozanov, Director. Organisational mauers
in Russia were under the chainnanship of Prof. Maria Rhonsnitskaya. and it was with
grcat sadness for the meeting that Prof. Rhonsnitskaya was unable to auend for health
reasons; a message of thanks and good wishes were sent to her. The local arrangcmcnts
were in the hands of Dr. Oleg l.ebcdev, who organised matters with great skill: the
success of the rneeting was largely due 10 him. Dr S. Yatskov also acted as local
secretary. Tbc help of the Russian National Committee of Gcologists, and Executive
Secretary Dr. RL Volkov was especially apprecia1ed. The mceting was saddcned to learn
of the death of Jes Johnson, shonly bcfore the symposium on Devonian sea level
changes, a problem on which he had con1ributed so significan1ly.
· The timing of the SDS/IGCP mceling was especially welcomed by Muscoviles sincc it
brought with it the first brilliant sunshine of the summer, and in the fields and woo<ls
bchind 1hc institute, local citizens sunbathcd and gradually tanned themselvcs, evolving
from lily whitc to lobster red during 1he course of the meeting. The lushness of the
scenery, nowers. attractive woodlands and lakes bctween the Academy Hotel ("Uskoyc")
and the Institute were especially appreciated by western visitors.

LI

ö

The SDS meetings were preceded by mee1ings of IGCP 328, under the leadership of Sue
Turner and Alain Blicck, and thcy report scparately on their project meeting which was
held on July 9th with associated poster sessions.
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On Sunday 10 July, Dr. A.S. Alekseev of Moscow Univcrsity led a field e,icursion 10 the
cnvirons of Moskow, especially 10 the Domodedova Quarry, 38 km SSE of central
Moscow. A field guide was provided written by D r Alekseev entitled "Moscovian am.1
basal Kasimovian (Upper Carbonifcrous) of the Moscow Basin" (with stratigraphic logs
and faunal lists, for the vertebrates by Oleg l.ebcdev, and for cephalopods by Andrew
Shkolin). Impressive evidence of the Jurassic Callovian 1ransgression was given by 1he
unconfonnable Callovian and Q,ifordian sihy clays forming an overhurden to the quarry.
Ne,it isolated sections along the left bank of the Pakhtra River, near Novoye Syanov
Village were e,iamincd, and packed lunch was taken overlooking thc river wilh many
local inhabitants enjoying the sunshine and swimming or boating on the river. After lunch
the party moved towards Novlinskoe Village 10 see old adi1 cnirance~ 10 extensive
galleries, over 30 km in length, where, in the Middle Agc:s. undc:rground ~!One of thc
Novlinskoyc Formalion was mined and used for all ancient Rus~ian ca1hedrals as weil
as the famous "white-stoned" Moscow public buildings and the walb and towcrs or the
K.remlin.
Monday 11th July was dedicated 10 muscum collections, both at the ncw Palaconrological
lnstitule on Profsoyuznaya Street, with its e,iceptionally finc musum, and 1he oldcr
building on l.eninsky Prospect. In the evening there was a splendid rccep1ion and boat
&our which lcft from Gorky Park Pier and cruised, during the reception, bclow &he

Kremlin walls to views of the gold domes of The Cathedral of St Basil the Blessed on
Red Square, and then turned, retracing the route past the Kremlin a nd on to the
Olympic stadia, Moscow University, and upstream as far as the "White House· beforc
returning. Oleg Lebedcv and helpers are grcatly to be thankcd for thcir work to makc
this social "icc-brealcer" such a succcss.
Tuesday 12th and Wednesday 13th July were dedicatcd to the Plenary Sessions of the
symposium on "Devonian Eustatic Changes of the World Occan lcvel". Thcre were 86
registrants for the symposium but, with guests and students. numbers at timcs exceeded
one hundred. All was greatly enhance by the extremely high quality of the simultaneous
translations. The p"rogram is appendct!, but this was a little altered by some withdrawn
papers and newly added contributions. With the exception of the Americas, thcre was
a good international covcr, and cspccially so for the arca of the former Soviel Union.
Many manuscripts wcre submitted to form part of the symposium volumc planned to be
published in Modem Geology. The Business Meeting of SDS was held in the late
afternoon of July 13th and the minutes of these will be available.
Thursday 14th July was dctlicatcd to the examination of collections in thc two institutes
and, again, visitors grcatly appreciated the hclp given by their hosts. Some took thc
opportunity to visit central Moscow, others the time-consuming task of changing
traveller's cheques. In the evening the Symposium Dinner was held in the Cheryomushky
Restaurant, attcnded by thirty participants including Dr Ruslan Volkov of thc Russian
National Committee of Geologists.
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Copies of the Abstract Volume of the Moscow
meeting, giving all the abstracts of contributions to
the symposium "Devonian eustatic changes to the
World Ocean Level", compiled by 0. Lebedev
(51 pp) and published by the Palaeontological
Institute of the RAS, are available, price US$ 12
(notes only please) from:
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Dr Oleg Lebedev
Palaeontological Institute
Profsoyuznaya St. 123
MOSCOW 117647
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TIMAN EXCURSION
On Friday 15th July participants for the Ukhta excursion left Moscow Sheremetycvo 1
airport at 8.SS for the flight to Ukhta where they were accommodated in the Timan
Hotel. The party comprised 10 wcstern par!icipants, and live Russian colleagues. lt was
in 1843 when Aleltsander Keyserling led his famous "Reise in Das Petschora-Land" the
full account of which was published in St Petersburg 1846 although thc preliminary
account was published in 1844, 150 years before the arrival of the SDS party in 1994.
Keyscrling was only aged 27 at the start of his extensive journeys (sec accompanying
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ROUTE OF THE 1843 EXPEDTION TO THE PETCHORA LAND
OF A.A. KEYSERLING

;:.....

map) which madc known to thc gcological world thc Ukhta oil-bcaring arca and the rich
fossil faunas, mostly of Frasnian area This represented a major step in the development
of Dcvonian studics world-wide_ The SDS/IGCP group was wclcomed in Ukhta by Dr
V.1. Bogatsky and Dr_ G.J. Andreev, Dircctor and Deputy Director respectivcly of thc
Timan-Pctchora affiliatc of VNIGRI. The hclp throughout of Mrs Bogatsky and Natasha
as translators was greatly appreciatcd.
The Timan Excursion was under thc lcadcrship of Dr. Yu. A Yudina and Dr. M_N.

Moskalcnko who had produccd a fine introductory volumc "Frasnian kcy sections of thc
South Timan (44 pp), publishcd by TPO-VNIGRI. On thc aftcrnoon of thc 15th,
introductory talks · oo the Timan were given covering history, general geology and
imponant fossil groups_ The nature of the succcssive reef complexes in the Frasnian was
explained. On the 16th orientation c:ontinued, including the opportunity to sec the corcs
through the lower part of the Timan Formation (1-8) borchole and thc volcanics in the
early part of thc succcssion. During thc ncxt four days work concentrated on the
Frasoian succcssion wcst and cast of Ulhta, especially along or near the Ukhta River.
Scctioos werc often in 20-30 metre high cliffs bcside the rivers and subject to landslips_
Howevcr, the ease witb which the succcssion c:ould be cstablished, and the high quality
of thc fossil material wcrc soon apparcrit Thc latc Frasnian faunas, particularly of
brachiopods and-c:orals, in quarrics around Syrachoy Mountain werc quite outstanding
and some members comparcd their exccllcncc with those of lowa. Sue Turner and
Vladimir Mcnncr took a separate trip to sec the bonc bcds near the
Frasnian/Famennian boundary ncar Sosnogorsk. Thc excursion ended on July 20 with
a superb evening buffet hosted by thc Director, Dr Bogatsky, with representatives of thc
Leningrad VNIGRI. Tbc warmcst thanks wcrc givcn by thc Chairman of SOS 10 all
those who bad played such a rolc in making thc trip so succcssful, and cspecially to thc
leaders Drs Yudina and Moskalenko.
VEZHA VOZH EXCURSION

On Thursday July 21 fewcr membcrs joincd thc field trip by helicopler to the VezhaVozh River, 45 km south of Ukhta for thc lasl rwo days (which the writcr did not
attcnd). Participants werc amazed at thc black cloud of mosquitoes which dcscended on
thcm as soon as thc helicoptcr left. Howcvcr, thc late Frasnian sections and faunas were
particularly superb and a plentiful supply of winc and vodka enabled the night in tcnts
to bc survived memorably_ Thc party rcturned to Ukhta in the late afternoon of Friday
July 22nd filled with thc grcatcst admiration of the intrepid exploration of Keyserling,
151 years bcforc.
Michael House
Chairman
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IGCP 328 PROJECT SESSION
Saturday July 9
Opening words.
GINTER M. Ichthyolithe and late Devonian events in
Poland.
VALIUKEVICIUS J., TALIMAA V.N . , KRUCHEK S.A.
10.35
Microvertebrate assemblages and correlation of the
terrigenous Devonian deposits of Byelarus and
adjacent terr1tor1es .
11.95 AVKHIMOVICH V.I., GOLUBTSOV V. K., ESIN D.N . , PETUKHOVA
L.A., LEBEDEV 0-A- Upper Devonian and Lower
Carboniferous fish microrema1ns from Pripyat
depression (Byelarus).
11. 35 Coffee.
11.40 TURNER s. Devonian and D/C microvertebrate correlation i
Australia
12.10 MERTINIENE R. Elasmobranch teeth and spines from the
Moscov1an (Upper Carboniferous) of the Moscow area.
12 . 40 General discussion .
13.00 Lunch.
14.30 IVANOV A.O. Vertebrates of the Devonian/Carboniferous
boundary from South Urals.
15.00 LUKSEVICS E. Ichthyofauna and Famennian zonation of the
Main Devonian f1eld (north-west Russian platform).
15 . 30 Poster session.
16 . 45 Tea .
17.00 IGCP 328 project business meeting.
10.00
10.05

POSTERS:
!VANOV A.O. Ichthyofauna o f South Timan sect1ons.
KOLESNIK L.S., IVANOV A.0- Famennian conodonts and
1chthyofauna from two fac1al zones of the Polar Urals.
KRUPINA N. I. Compar1son of the dentition developmental
patterns in the Devonian and recent dipnoans.
TALIMAA V.N. Vertebrate assemblages in the heterofacial
depos1ts of the Lower Devonian of Timan-Pechora province.
VOROBYEVA E.I .• PANTELEYEV N.V. SEM and h1Stolog1cal studi
of the Laccognathus (Porolepiformes, Pisces) dermal skeleton
components.
YOUNG V.T. Micro-remains of some Early and Middle Devonian
acanthod ian fishes and their stratigraphic posa1bilit1es.
Sunday July 10 one-day f1eld excursion to Domodedovo Upper
Carboniferous quarry in the suburbs of Moscow
(excurs1on B) . Field leader - Dr . A.S. Alekseev
(Moscow Un1versity).
9.00

A.A. KEYSERLING

(1815-1891)

Bus will start from "Uzkoye• Russian Academy of Sc1ences
hotel via Palaeontological Institute building
(departure at 9.15). Approx1mate travel time - 6
hours. Payment for lunches will be accepted during
the reg1strat 1on.
Excurslon day may be changed to Monday Jl dependlng on weather
condl tlons!
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Wednesday July 13

9.00
9.25
9.50

10.15

10.40
11.05
11.20
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11.45
12 . 10
12.35
13.00
14.30
14.55
15.20
15.45
16.10
16.25
16.40
17 . 30

Monday Jul y 11

KARATJT, OV V. B., GRETSCHISCHNIKOVA I . A. Devonian eustatic
flu~Luations in Northern Eurasia.
YOLKIN E . A. , GRATSIANOVA R.T., BAKHAREV N.K., IZOKH N.G.,
YAZIKOV A. YU . Devonian sea- level fluctuations on the
south-western margin of the Siberian continent.
MENNER V.V . , SHUVALOVA G. A., OVNATANOVA N.S . , KUZMIN A . V. ,
AVKHIMOVICH V.I . , OBUKHOVSXAYA T.G., MOSKALENKO M.N.
Late Devonian eustatic events in the north-eastern
part of the Ruesian platform.
MASLOV V . A . TCHIBRIKOVA E.V. ABRAMOVA A . N., ARTYUSHKOVA
O. V. , BA"RYSHEV V. N., PAZUKHIN V . N . , KULAGINA E.I.
Reflection of eustatic fluctuations in the Devonian
of the eastern part of Russian platform and South
Urll.1S.
··.--· .. ·
CHERKESOVA s.v . • SOBOLEV N.N . Devonian transgr essiveregress ive cyclicity in Novaya Zemlva Islands.
Coffee.
NEKHOROSHEVA L.V. , PATRUNOV D.K .• SHURYGINA M.V. Eustatic
event on the Silurian- Devonian boundar y in Vaigach Novaya Zemlya region: facies zones and their
biostrat igraph1 c i mplication .
BOGOYAVLENSKAYA O. V., GLEBOV A . R., LOBANOV YE.YU. ,
SNIGIREVA M. P. Eustatic fluctuations of the Devonian
sea-level on the eastern slope of northern Urals .
CHERXESOVA S.V. Early Devonian events on Taimyr Peninsula
on th~ information frow Tareya LoweL Devonian base
section.
GAGIEV M.KH. Evolution of sedimentogenesis and
fluctuations of sea level in the Devonian of the
north- east Asia.
Lunch.
ORMISTON A. R. Paleoclimatology and controls o n Late
Devonian transgressions .
MARSHALL J.E.A. Marine influences i n the Orcadian Basin,
Scotland .
PEDDER A.E.H . Coral responses to Early and Middle Devonian
eustatic fluctuations in paleo-Pacific regions of
Australia and North America .
RICHARDSON R.B •. Cryptospores, miospores, 1nterfacies
correlation in the Devonian .
DO~ODNCVA I.V., KLISHEVICH V.L. Tentaculitid3dacrioconarid
assemblages succession as an indicator of the sealevel changes during the Devonian.
Tea.
General discussion.
SDS business meeting .

Thursday Jul.y 14 Examinat i on of collect i ons.

10.00
13.00
14.30
18.15
19 . 00

Palaeontological Institute in Profsoyuznaya St. 12 3
building and Leninsky Prosp. 33 building .
Lunch.
Poster session.
Bus departure for the Symposium dinner.
.
Symposium dinner at "Cheryomushky" _. r .~,s .taurimt , ·. ,..:. .;:-&i,{-:'
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10.00

Fish collections examination in the Palaeontological
Institute of RAS. Micro- and macroicht hyologica l
collec t ions available (agnathans, acant hod i a ns ,
placo derms, chondrichthyans, d i pnoans, por o lepiforms ,
osteolepiforms , actinopterygians etc . ) .

18.30

Bus departure for the evening reception and river
excursion at the Palaeontological Museum of RAS (see
abo ve) .
21 . 00 Bus departs from the Gorky Parkpier to "Uzkoye " ho t el .

DECWOL SDS SESSION
Tuesday July 12 Plenary session •oevonian Eustatic Chang es
of t.he World Ocean Level"
Opening words.
9.00
RZHONSNITSKAYA M. A . , KULIKOVA V.F . • SOKIRAN E.V . The most
9.20
important transgressive-regressive cycles a nd b iotic
events in the Devonian of Russia .
TIKHOMIROV s.v. On the study of eustatic fluc t uations o f
9.45
the world ocean level at the Russian Plat form .
10 . 10 BARSKOV I . S . , ALEKSEEV A.S . , KARTSEVA O.A ., KONONOVA L . I. ,
NAZAROVA V.M . , REIMERS A. N . , VENGERTSEV V.V. Con odont
biofacies and eustatic sea- level changes in the La t e
Dev onian of t he Russ i an plat e .
10.35 BECKER R.T. The onset of the glob al Fame nnian reg ressio n
and its evolutionary consequences.
11 . 00 Coffee.
11.15 RACKI G. Devonian eustatic events in Poland .
. ·11.40 PUSHKIN V.I . Early Famennian eustatic sea- leve l
fluctuations in Pripyat depression (Byelarus ).
i2.05 TSIEN H.H . Sea level fluctuations in Centra l Armorican a nd
Ardenno- Rhenish basins .
12 . 30 HOUSE M. R., MARSHALL J . E.A . Devonian sea lev el c hang es in
the British area.
1 12 . 55
Lunch .
14.30 BRETT C.E., BAIRD G. C. Middle Devonian sediment ary
sequences and eustatic sea- level cycles i n t he
northern Appalachian basin.
14.55 WOODROW D. L., SEVON W. D., RICHARDSON J . B . AVKH I MOVICH V.I.
A major Appalachian Late Devon ian e v ent.
15.20 KRUCHEK S . A., BOUMENGEL K. Devonian transgres sions and
regressions of the Sakhara and western part of the
East- European platforms.
15 . 45 BECKER R.T., HOUSE M. R. , PLAYFORD P.E . Sea leve l chang es
in the Upper Devonian of the Canning Basin , We ster n
Australia .
16.10 TURNER s., YOUNG G.C. Devonian vertebrate f auna l res pon se
t o eustatic sea level changes i n e a st Gondwana .
1 6 . 35 Tea.
16.50 TSIEN H. H. , FONG C . C.K. Sea leve l fluctuations i n South
China.
17.15 DARSTANPOUR M. Sea Level changes i n the Upper Devonian o f
central Iran.
17 . 40 General discussion.
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POSTERS
ABRAMOVA A.N . , BARYSHEV V.N. Upper Devonian Mendrm and Aekyn
regional stages of the western elope of south Urals
(biostratigraphic boundary substantiation) .
AFANASYEVA M.S., MIKHAILOVA M.V. Radiolarians as bioindicatore of
eustatic fluctuations of the Domanik basin (Ukhta
part of the Timan-Pechora basin).
ARISTOV V. A. Rhythmical alternation of conodont biofacies in a
sequence es indicator of environmental changes (Upper
Devonian of the Russian Platform) .
AVKHIMOVICH V.I . , OBUKHOVSKAYA T.G. zonal subdivision of the
South Timen Famennian deposits by miospores.
BISKE G.S . Devonian to Visean events on the northern margin of
Tarim palaeocontinent.
CHIBRIKOVA E.V . Correlation of the Upper Devonian depoeits of the
east of the Russian platform, South Urals and
Kuznetsk basin margins by miospores .
KIRCHGASSER W. T. Ammonoid and conodont distributions in the
Genesee formation and equivalents in the Appalachian
Basin (Eastern United Stetes): evidence for a globa l
transgressive pulse in the Early Frasnian .
KOCHETKOVA N.M., YUNUSOVA G. M. Development and succession of
ostracod associations at the D/C boundary (Urals and
t he eastern part of the Russian platform).
ORLOV A.N. Late Devonian pelagic ostracods of Timan- Pechora
province.
PATRUNOV D.K. Drastic Devonian sea-level sinking events in the
south of Novaya Zemlya Islands.
RODIONOVA G.D . , UMNOVA V.T. , OVNATANOVA N.S., KONONOVA L.I .
Devonian sea-level fluctuations in the Moscow basin .
SOROKI_N V. s . Regulari ty in the development of the of the norther n
part of the East-European platform during the Late
Devonian.
TSYGANKO v.s., YUDINA A. B. Late Devonian sea-level fluctuations
on the Pechora plate .
UDODOV V. P. , MEZENTSEVA O. P., GUMEROVA N.V. Devonian
transgressions on the territory of Gorny Altay
(S1ber1a) .
VEIMARN A.B., KUZMIN A.V . , KONONOVA L.I . , BARYSHEV V. N. ,
VORONTZOVA T.N . Geological events at the
Frasnian/Famennian boundary on the territory of
Kazakhstan, Urals and adjacent regions of the Russian
plate.
·
VISHNEVSKAYA V.S . Siliceous plankton end benthos of the Ukhta
Domanik Formation and the model of the basin
sedimentation.
YUNUSOV M.A., MASAGUTOV R.KH . , ARKHIPOVA V.V. , YUNUSOVA G.M.
Changes of Devonian sea-level in the platform region
of Bashkortostan .
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FIRST CIRCULAR
FIRST AUSTRALIAN CONODONT SYMPOSIUM (AUSCOS-1)
and conjoined
PALAEONTOLOGICAL SYMPOSIUM
IN HONOUR OF PROFESSOR A.J. BOUCOT
18-21 July 1995
Macquarie University, Sydney, Australia

Sponsored by tlze Association of Australasian Palaeontologists (AAP) and the Pander Society (the Internatio nal Associatio11 of
Conodont Workers), and hosted by the Macquarie University Centre for Ecostratigraphy and Palaeobiologtj (MUCEP)
Outline

In view of the success of the Australian Palaeontologic Convention-94 (APC-94), andin response to a request
from the Pander Society that an international conodont symposium might usefully be mounted in Australia, the
Macquarie University Centre for Ecostratigraphy and Palaeobiology (MUCEP) has undertaken to organise and
host conjoined symposia. Guest of honour will be Professor Arthur J. Boucot (Oregon), long-time friend of many
Australian palaeo ntologists and biostratigraphers, who has contributed mightily to palaeontology, palaeoecology, palaeobiogeography and in particular to Middle Palaeozoic brachiopods and biostratigraphy. There will be
two strands to the conference, one devoted to oral and poster presentations on conodont biostratigraphy, palaeobiology and related matters, the other, especially to honour Art, on select aspects of ecostratigraphy, palaeoecology, palaeobiogeography and palaeobiology.
lt is anticipated that the first three days of the conference (18-20 July) will be devoted to oral and poster
presentations (with some concurrent sessions), the fourth day will be devoted to specialist workshops and discussion groups, a harbour cruise, and/or visits to other institutions. Pre and post conference excursions will be
offered (see below ). Spouses and friends will be very welcome and are encouraged to join in all activi ties, including excursions.

Call for papers and posters on the following topics:
AUSCOS-1 SYMPOSIUM

• High resolution stratigraphic correlation
• Calibration of conodont zonation with assemblage zones based on other biota
• Colour alteration indices and their application
• The conodont animal and palaeobiologic implications
• Biofacies interpreta tion
• Conodont systematics
BOUCOT SYMPOSIUM
• Globalbioevents (including extinctions) and their interpretation
• Palaeoclimates ai:id palaeoclirnatic indicators
• Origin and early evolution of terrestrial ecosystems
• Fossil lagerstätte and 'smothered' assernblages
• Palaeoecology including taphonomy and trophic analysis
• Functional morphology
• Reef dynamics (living and fossil)
• Palaeobotany (macro & micro)
• Palaeobiogeography (vertebrate, invertebrate or plant)
• Brachiopod studies
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Venue
The conference will be heid in the new Science and Technology Building on the campus of Macquarie Uni versi ty,
situated some 18 km north-west of Sydney's central business district and 29km north of Kingsford-Smith International Airport and adjacent to the Macquarie Centre_ shopping mall. Fa~ilities for oral presentations include
two 35mm projectors (laser control), two overhead proiectors and a VHS v1deo-tape recorder.
Conference Registration
Registration is A$95.00 (A$35.00 for full-time students) payable before May 1, 1995.

Late registration after May 1, 1995 is accepted for A$130.00 (A$50.00 for full-time students).
Registration will include access to all scientific sessions, a copy of the abstract and programme volume, sumptuous morrung and afternoon teas, and copies of the relevant publications emanating from each symposium.
Publications
J\;egotiations are in the final stages with two publishers for separate proceedings volumes based on each symposium to be published. Editorial reguirements will be sent to all who respond to the enclosed 'Notification of
lnterest' form .
Accommodation
The following lists nearby college/hotel /motel accommodation as an approximate guide to accommodation
costs. Bookings for Dunmore Lang College will be made on your behalf if you select this option on the accompanying J\:otification of Interest form. Bookings for other establishments must be made directly by delegates.
Prices quoted are as of July 1994.
Dwwzorc umg College, Macquarie Univers1ty.
Full accommodation (all meals included) is available at Dunmore Lang College at Macguarie Uruversity for
A$55.00 per night for a single room. A Jimited number of double uruts are also available on a first come first serve
basis. In addition, Iow-budget accommodation will be available for bona fidc full-time students with financial
difficulties. Credit cards not excepted.

EI-Rancho Hotel/Motel
Middle of the range (2 1 / 2-star) hotel situated one block from Macquarie University. Single: A$85.00 per night,
Double: A$95.00 per night, Triple: A$112.00 per rught. Includes full cooked breakfast. Tel: 61-2-887 2411, FAX: 612-888 9145. Credit card option.
Ramada Hotel North Ryde
Four-star hotel situated 1km west of Macguarie University. Special Government rate of A$154.00 ap plies to all
single, double and hNin share accommodation. If booking ensure you make it known you will be attending a
conference at Macquarie University. Price includes full buffet meal each rught. Tel: 61-2-8881077, FAX: 61-2-805
0655. Credit card option.
Conference Dinner
The Conference Dinner is to be held at Durunore Lang College on the evening of 20 July. Cost A$32 per head or
A$22 per head for those hooked to stay at the college.
Excursions
Three excursions are planned. Two of these (one pre-sessional, the other post-sessional) are designed to provide
a survey of virtually all important mid-Palaeozoic sequences in eastern Australia, from Tyers-Boola and Buchan
(Vic.) to the Broken River (N Qld). Prices may change if there should be major foreign currency fluctuations and
conseguent significant changes in airfares.
1. Ordovician-Devonian of southeastem Australia, 9-17 July (pre-meeting) [10 d ays total]. Leaders: Ruth Mawson
and John Talent. Cost: A$900 (transport by car from Melbourne, accommodation budget motels/shared, including rught of day 1 in Melbourne). The excursion begins in Melboume and ends in Sydney. Overseas and
interstate participants are advised to fly directly into Melbourne to avoid an extra airfare from Sydney to
Melbourne.
Melbourne (Ordovician), Tyers\Boola (Pragian limestones), Waratah Bay (Early Ordovician; Pragian), Buchan
(Emsian), Taemas (Iatest Pragian-Emsian), Yass (Late Silurian-early Lochkovian), Cliefden (Late Ordovician),
Borenore and Bridge Creek (Llandovery-Wenlock), Wellington (Iate Lochkovian-Pragian), Nubrigyn and Mudgee (allochthonou s blocks and debris-flow megabreccias; Late Silurian-early Middle Devoruan).
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2. Late Devonian-Early Carboniferous and Ordovician (Arenig) of Canning Basin, north-western Australia, and
Ordovician of Amadeus Basin, central Australia, 5-17 July (pre-meeting). Leader: Bob Nicoll. Cost: A$ 3,750

(transport by plctne and 4-\·Vheel drive, accommodation - mostly camping, some budget motels/shared, including
night of day 1 in Sydney; all meals (except for the nights of arrival and termination in Sydney).
Fly Sydney-Derby; La te Devonian reef complexes Windjana Gorge, Oscar Range, Geikie Gorge, McWhae Ridge;
Early Ordovician (Emmanuel Limestone); fly Derby-Alice Springs then 4-wheel drive to Gosses Bluff, Ross River,
etc.: Pacoota Sandstone, Horn Valley Siltstone, Stairway Sarn;lstone, Stokes Siltstone; fly Alice Springs-Sydney.
3. Ordovician-Early Carboniferous of north-eastern Australia (post-meeting) and conjoined lnduction into reef
dynamics at the Heron Island Research Station, 22 July-3 August. Leaders: Ruth Mawson and John Talent. Cost:
A$ 2025 (transport by air, 4-wheel drive verucles, accommodation 5 nights under canvas, budget motels/shared
in TO\rnsville and Gladstone and final night in Sydney, shared accommodation on Heron Island, airfares Townsville-Gladstone-Sydney, hydrofoil Gladstone-Heron Island return, all meals (except 2 evening meals, TownsviJle
and Sydney).
Days 1-6: fly Sydney-Tovmsville followed by formal excursion: Late Ordovician at Greenvale and Silurian-Carboniferous (late Llandovery-Tournaisian) of the Broken River [4 nights camping]; Devonian-Early Carboniferous
(late Emsian-Tournaisian) of Mt Podge; Middle Devonian of the Burdekin Basin. Day 7: fly to Gladstone followed
by 5 nights at the Heron Island Research Station; return to Gladstone and flight to Sydney.
Excursion 3 falls naturally into two parts:
3A. Costs for anyone wisrung to participate in only the Ordovician-Early Carboniferous portion, including airfares Tovmsville-Sydney return [22-28 July] = A$1200
38. Costs for anyone wishing to participate in only the Heron Island portion would be approximately = A$825
( i':OTE: THIS DOES NOT 11\:CLUDE COSTS INVOLVED IN GETIING FROM 5YDMY OR WHEREVER TO GLADSTOM ON 28 j ULY AND
BACK AGA!'.'\)

Additional time on Heron Island
We realise that for many people a visit to the Barrier Reef maybe a once in a lifetime opportunity so, for anyone
intending to take part in the Heron Island section of Excursion 3 [i.e 3B] it is possible to extend your stay for an
additional 5 days at an extra cost of A$450. Please indic:ate on the enclosed 'Notification of lnterest' form if you
would be interested in an additional 5 days on Heron Island ...
For more details ...

If you are interested in participating in the conference and would like to receive further circulars with details of
abstract, manuscript and poster requirements, etc., please complete and return the following Notification of
Interest form bv 1 DECEMBER 1994 at the latest.
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NOTIFICATION OF INTEREST IN THE AUSCOS-1/BOUCOT CONFERENCE
Preference foraccommodation: Dunmore Lang College/ EI-Rancho Hotel / Ramada Hotel / other arrangements (circle one)

Definite

Pre-conference excursions

Possible

no possibility

1 (Southeastem Australia - A$900)

2 (Canning and Amadeus basins - A$3750)
Participation in the conference
Participation in the conference dinner
(please indicate if partner will be attending
the conference dinner b)' 'x 2')

Post-conference excursion

3A (Broken River - AS 1200)
3B (Heron Island - AS825)
Both parts - AS2025

I would like to present a

papcr

poster

at the conference. (circle one or both)

Provisional title of presentation(s

Potential post-conference option (dependent on responses)

lf you intend to participate in excursion 38, would you be interested in staying an additional 5 days with us at the
Heron Island Research Station, taking advantage of the facilities available there (maximum cost $450)?
(circle one)
Yes
No
Would a Jetter of invitation add ressed to you personally be helpful in seeking funding towards participation in the
conference? Yes
No
(circle one)

Name:
Address for Correspondence:............................................................................................................................... .

Phone................................ .

Fax: ...................................... ..

E-mail: .............................................. .

Please xerox or tear out and return by post or fax to:
Ruth Mawson or Glenn A. Brock, Centre for Ecostratigraphy and Palaeobiology, School of Earth Sciences,
Macquarie University, NSW 2109, AUSTRALIA.
Tel.: (02) 850 8336 or 850 7484; Fax: (02) 850 8428; E-mail: rmawson@laurel.ocs.mq.edu.au

-46-

"30th
Th<" :«kh Scs~ion uf thc ln1c,.-n.1tion:al G<olng1c:.1 ConJ!,.-C'" 11\1("1 w,11 hc hcld 1n 1hc r'cc,rk',
Rcpuhhc u f Chin:a hmu '* 111 14 AUf;U$1 l?<i'(,. ,n coll:1hor.t1io11 with. ;1n1t untlc1 ~poru.on.h1r, 111, lh.:
fnh:rnalion:il Unron of Gcolngi<":af Scicnccs ( IUGS). Thc ;lOth IG(" o, co,hoiuct.l hy 1hc Gc:nlnJ!u.•;11

S0cit:1y of China. ehe M1n1.!'l:try nf Gcnlogy anJ Mincr:11 Rc,11urcc,. ;,n<l thc rclcv:ml Ch1ncx
g,ovcrnmcn1al agc:ncics. <cicn11fic in!>.litutiun s and indu„1rial cu>:ant1.a1wn~

Send lhc Preliminary Quescionnaire c:onlamcd in Chis: Firsl Circuliilr 10:

BEIJING

Secre1ariat Bureau
30th International Gcological Congrcss
P.O. Box 823
Bcijing 100037
P.R. China

CHINA

4 -14 August 1996

Pkasc rcturn lhe Q uesllonnalr~ by 31 Oclobcr 1994.

Cf)

C

,..

O'"

0

3
3
.;;·
3·

Tcnlalin Schcdulc
Sccond Circular disiributcd
Abslract submission dcadline
Rclurn of Rcgistrotion Form of thc Sccond Circulor
Ficld"Trips. Shorl Courses 3nd Workshops dcpo<il ,Juc

V,

March 1995
November 1995

:i
0
:i

Occcmbcr 1995

0
tt)

Dcccmh<:r 1995

Prcrcgis1ra1ion p.tymcnt due

Fchruary 19')(,

Third Circular d1<trihutcd
ricl,J Trips. Short Courses an,J Workshops full paymc111 <lu,·

Fchru::ary 1~)IJf\
1 May l')ll(",

<

0

2.

:»

:i
Cf)

;f

:::r.

O.:j

"'

"O

:::r

'<

.r

• Nothi"& iA 11lis Fffl't Circular ,hovld b( condtk,cJ a~ rin:al. Sonw: r::1,1, uf lh< Sc:~Mtfic Pms:t11mmc
ffl.ay bt c hu1gcd, a nd jlOfnC Ficld Trip, MaJ bc aJJ('J ot dck;lcd l,lu,c rccl frc.c tu sc..J your tc:t,tuc"h .
Dpi-in•n •lld :.ui.,utN'H1J1 lo llt<- foUowu,s addtn"'

...... ,.._

...'"'·
, .,... , .

P,or. ZJ..»o X"
Ocpv1y M'<'rcta ry Ck1tcrel
JOIII la1crHlh.Mul Gcolna,nl Cunirc~,
PO. Ro1 12:l
ltci1u1g IOOO.l7
t• k Ot•n•
Tc:lcpht.H1c,

First Circular

w

••- t-1:'111111

11)

3

Tcka. 222721 CAGS C N
Fn lf>.1,ll21~21

O'"

...
11)

'·/.
-Y

.,

'· .

luucd 1n April 1994

Subcommissio n on De\'o nian Stratigraphy

News/et/er No. 11 (December 1994)

SELECTED SESSIONS - see main circular for others
K.
KI.

K2.
K3 .

K4
K5 .
K6.

K7.
K8 .

Progress or l nlernalional Gcoscicncc Projects
International Lilhosphcrc Prnjcc t ( ILP)
International Gcosphnc-ßinsphcrc Progra111111c : A
Study of Global Changcs (IGAI')
lntcnw1innal D~cade fnr Na1ur;li Disas1cr Rcduction (IDNDR)
International Gcnlogical Corrcla1io n Programme
(IGCP)
Oc can Drilling Programme (ODP)
Circum-Pacific Map Project
Eanh Proccsscs and Global Changcs/Climates of
1he Past (EPGC/CLI P)
Global Scdimentary Gcology Programme (GSGP)

Symposia
1.
J. J.

1-2.
1-3.

1-4.
1-5.
1-6.
1-7.

1-8.

Straligraphy
Rcccnt apprnachcs to stratigraphic nomenclaturc
and classificati on and lhe geological time scak
Global cven1s anJ stratigraphic correlation
Sedimcntary stra1igraphy and palaeontology of dccpwater facies
Biostratigraphy (Poster Session only)
New advanccs in quantitative s1ratigraphy
Sequence stratigraphy and sea-level changes
Time limit, subdivision. and global correlation of
the tem1inal Protero:wic (Sinian, Vendian, Ediacaran,
etc.)
Correlati on and subdivision of Mesozoic nonmarine s trata

2.
2-1 .

Palaeontology and Historical Geology
Palaeobiogeography and reconstruction of palaeoco ntinents

2-2 .

Gl obal 1nass exrinction and biotic recovery through
geological hist ory

2- 3.
2-4 .
2-5.

3.
3-1.

3-2.
3-3 .
3-4.
3-5.
3-6.
3-7.
3-8 .
4.
4-1.
4-2.
4-3.

4-4.

Palacocommunitics through geological history
Taphonomy, trace fossils, and cx1raordinarily pre scrvcd fossil groups
Evolution of marine vertebral es
Scdimentology
Modern and ancient marine scdimentary cnvironmenrs
Modern and ancicnt continental sedimentary environment s
Lacustrine sedimcnts: rccords of anc ien1 envi ronments
Reservoir sedimentol ogy and diagenesis
Sedimentary gcochemistry and the role of organic
mauer
Continental margin sediments
Sedimentation in intracratonic basins
Reefal carbonate and carbonate platform sed iments
Marine Geology and Palaeoceanography
Impact of continental environments on ocean records
and marine-continent interaction
Formation and evolution of marginaJ-sea basins
Processes of evolution of mid-ocean ridge · and
deep-sca mineralization
Marine geological environmen1s

FIELD TRIP

T348 Dcrnnian and Carbonifcrous stratigrnphy , sedi mcntary facics and palaeontology of Guangxi (PA, SG,
SD)

Various kinds of sedimcntary facics. biotic .ind scdimcntary cvents of De vonian and Carbonifcrous. and the
refcrcnce scctions of Frasnian/Famcnnian. Dcvnnian/Carbonifcrous and mid -Carboniferous bounl)arics c;in bc examincd along Guilin-Liuzhou-Nanning. sou1hcrn-ccn1ral
Guangxi
Trip bcgins in Guilin anJ rnd s in Nanning, Guangxi
Zhuang Aulonomous Rqiinn . 6 Ja~·s . S71Vi
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19 January 1995

STRATIGRAPHIC AOVANCES IN THE OFFSHORE OEVONIAN/CARBONIFEROUS
ROCKS, UKCS ANO SURROUNDING OFFSHORE AREAS

STRATIGRAPIDC ADVANCES
IN THE OFFSHORE
DEVONIAN & CARBONIFEROUS
UKCS AND SURROUNDING AREAS

at Burlington House
Joint with the Stratigraphy Committee and PESGB
The following contributions have been offered (some provisionally):
A cyclostratigraphy for the offshore Devonian? Astin, T.R. & Marshall, J.E.A.
Stratigraphy of late Carboniferous red beds in the Southern North Sea and adjoining
land areas. Besley, B.M.
Stratigraphy of the Trent Field. Bowler, M., Cristopher, R. & Riley, N. J.
New early Namurian marine bands from northern Britain; implications for correlation
and sequence stratigraphy. Brandon, A., Riley, N. & Ellison, R.

A ONE DAY MEETING AT
THE GEOLOGICAL SOCIETY, LONDON
THURSDAY 191h JANUARY 1995

The Carboniferous stratigraphy of the lrish Seetor of the lrish Sea Basins. Burnett.
R.D. & Clayton, G.
The tectonostratigraphic development of the southern margin of the Mid North Sea
High. Corfield, S. & Gawthorpe, R.
New evidence for evaporitic Middle Devor1ian lacustrine sediments with
hydrocarbon source potential on the East Shetland Platform. North Sea. Duncan,
W.I. & Buxton, N.W.K.

Organised by the Stratigraphy Committee or the Geological Society
& the PESGB

Application of sequence stratigraphy ro the Upper Carboniferous Mi/lstone Grit of
the onshore U.K.: implications for the southern North Sea.
Hampson, G.J., Elliott. T.\ Flint, S.S. & Davies, S.J.
Discovery of Carboniferous deposits in O 12, Inner Moray Firth Basin, Scotland.
Hewitt, A.J., Owens, B. & Gueinn. K.J.
Kerr-McKee weil 12/29-2, a complete Devonian sequence penetrated offshore.
Hewitt, A. J. & Marshall, J.E.A.

For furthu dctails, titles and abstracts, contact the convenors:
JEA Ma.rshall (Dept or Geology, Univcrsity or Southampton, Southampton, SOi? lBJ. Tel: 0703
592015. Fax: 0703 593052)
NJ Riley (BGS, Kcyworth, Nons, NG 12 5GG. Tel: 0602 363100. Fax : 0602 36:1200)
CC Ebdon (Amoco (UK) faploration Company, Wes! Gate, Ealing, London, W5 IXL. Tel: 081
849 7381 . Fax: 081 849 7020)

Hierarchial stratigraphic cycles in the non-marine Clair Group (Devonian} U. K. C. S.
McKay, T. & Garden, I.R.
A palynostratigraphic classification of the Westphalian of the Southern North Sea
Carboniferous Basin. Mclean, D.
Stratigraphie refinement of Westphalian C & D units using chemosrratigraphy.
Pearce, T.
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MEMBERSHIP NEWS
G. Alberti (Hamburg)
Recent monograph on tentaculitids
Alberti, G.K.B., 1993, Dacryoconaride und
homoctenide Tentaculiten des Unterund Mittle-Devons 1. Cour. Forsch".-!nst.
Senckenberg, 158: 1-229, 50Abb., 2 Tab.,
46 Taf.

S. L. Bai (Beijing)
Bai, S.L., Bai, Z.Q., Ma, X.P., Wang, D.R. &
Sun, Y.L. (1994): Devonian Events and
biostratigraphy ofSouth China. 303 ps.,
45 pls., Peking University Press, Beijing.
(In English). (To be published December 1994)
In this report, the value of con odon t
studies is emphasized for biostratigraphy. From the base of the Emsian (Lower Devonian) to the Lower Carboniferous, 53 conodont zones are recognized,
which coincide with those of the internationa l conodont zonation. Stage
boundaries are defined by conodontmarkers which had been ratified elsewhere by the International Commission
on Stratigraphy or recommended by
th e Su bcommission on Devo nian
Stratigraphy, International Commission
on Stratigraphy. This zonation and definition fulfil the requirements of current
international usage.
Chemo-biostrc1tigraphic m ethod in
particular is p roved tobe a practical tool
for correlc1tion and tirning. Detailed
correlc1tion of stage boundc1ries between
the basinc1l and platform facies ofSouth
China is given. This m ethod could also
have potential for intercontinentc1l correla tion . Milankovitch cyclicity with a
recurrent interval of 0.1 Ma is recognized, the time spans of conodont zones
are given based on this cyclicity. Eustatic cyclicity with a recurrent inter val of
1.4 Ma is also recognized. From the
Emsian to the top of the Famennian six
nickel-episodes are distinguished; each
of them has a duration of around 0.5
Ma.
Systematic chemo-biostratigraphic
methods are advocated and h ave proven value. As a result, knowledge on
Devonian events, including the bio-crises, nickel-events, paleosalini ty, paleoredox and eustasy is improved. The
relation between events and their m echanism are preliminarily discussed. lt

is postulated that asteroids ]arger than Publication list 1994
about 1 km in diameter struck the Earth Becker, R.T. & Hause, M.R.: International
with a co!lision rate of (5.0 ± 1.3) x 10'
Emsian to Mid-Givetian (Devonian)
6yr·1• These impacts triggered the glogoniatite zonation with new record s
from Morocco. - Cour. Forsch.-Inst.
bal or vast regional intensification of
Senckenberg, W. ZlEGLER-Festschrift II,
rifting, h ydrothermal activities, and
169: 79-135, 10 Abb., 7 Taf.
other earth-bound and long-lasting
processes. The main excess of nicke! Becker, R.T. & Hause, M.R.: Keilwasser
Events and goniatite S\1ccessions in the
and iridium might have a hyd rotherDevonian of the Montagne Noire with
m al origin.
Comments on possible causations. Cour. Forsch.-Inst. Senck., W. ZIEGLERR. Th. Becker (Berlin)
Festschrift II, 169: 45-77, 17 Abb., 3 Taf.
Good news arrived in March w hen Becker, R.T. & Schreiber, G.: Zur Trilobitenthe Deutsche Forschungsgem einschaft
Stratigraphie im Lehnather Famennium
approved a two years habilitation
(Nordsauerland). [On trilobi testratigraphy in the Famennian of Letmathe
project on "Global facies changes and
(northem Sauerland)] - Berl. geowiss.
evolutionary ecology in Upper DevoAbh., E , 13: 369-387, 5 Abb., 2 Taf.
nian outer shelfbasins". Work wiJJ concentrilte on ammonoids but comparison Becker, R.T.: The onsel of the global Famennian regression and its evolutionary
with the evolution of tr:ilobites and con- Abstr. Internat. Symp.
consequences.
odonts will be made. There is already
on
"Devonian
Eustatic Changes of the
firm evidence tha t eustatic fluctuations
World Ocean Level", Moscow and Ukhnot only determined global diversity
ta: 7.
changes and p aleobiogeography but
Becker,
R.T., House, M.R. & Playford, P.E.:
also sequences of morphotype spectra.
Sea-level changes in the Uppcr DevoJoint field work with Michael House
nian of the Canning Basin, Western Aushas been conducted in spring in H ertralia . - Abstr. Internat. Symp. on "Decynian Morocco andin the Anti-Atlas.
vonian Eustatic Changes of the World
This time much progress has been made
Ocean Level", Moscow and Ukhta: 7-8.
to establishregional ammonoid succes- Klapper, G., Feist, R., Becker, R.T. & House,
sions and zonations in the PharcicerasM.R.: Definition of the Frasnian-FamenStufe, in the Frasnian, and in the Midnian Stage boundary. - Episodes, 16 (4):
dle and Upper Famennian. With the
433-441.
help of M. Zahraoui (Rabat) we collect- Becker, R.T.: Global environmental changed an unique hematitic fauna from the
es and Upper Devonian ammonoid evomiddle part of the Wocklumeria-Stufe
lu tion. - Abstr. Jahrestag. Dt. Paläont.
Ges., Budapest, 1 p.
in the western Moroccan Meseta, close
to Ben Slimane. During the Moscow Becker, R.T.: Fauna! and sedimentary sucm eeting papers were given on sealevel
cession around the Frasnian-Famennian boundary in the eastem Moroccan
changes in the Canning Basin (jointly
Meseta. - Abstr. Jahrestag. Dt. Paläont.
with M.R. House, P.E. Playford) and on
Ges., Budapest, 1p.
the onset of the global Famennian regression (see abstracts). A !ist of new
publications since the last newsletter is
given below. New future research topics include: a coral shale from the late
Givetian Lower Bänderschiefer Formation of the Northern Rhenish Slate
Mo untains (jointly with A. May), the
first blind phacopids from the German
Middle Devonian, and an update of the
faunal succession in the Hasselbachtal
D-C-boundary parastratotype.
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I. Chlupac (Praha)
Work continues Ol):

1. The Devonian stratigraphy of the
Czech Republic, particularly in the
Barrandian area.
2 Devonian trilo bi tes -evolu tion,
·
stratigraphic evaluation (Particularly Lower Devonian to Eifelian).

3. Non trilobi te Cambrian to Devonian
arthropods (phyllocarids, eurypterids, systematics, evolution, biostratigraphy).
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Selected recent papers:
Chlupac 1. (1992): Middle Devonian trilobites fro m Celec hovice in Moravic1
(Czechosl ova kia ). - Sbor. geol. Ved,
Palaeont. 32, 123-161. Praha.
Chlupac 1. (1992): The m e tamorphic Palaeozoic of the of the "lslet Zone" as a connecting link betv.·een the Bamindian and
the Moldanubicum. - Proc.First lnternat.
Conference on the Bohemiim Massif,
Prague, 1988, (Z.Kukal, edit.) P. 49:52.
Praha.
Chlupac !. (1992): New c1ristozoid crustaceans from the Lower Devonian of Bohemia. - Cas.Mineral.Geol., 37, 4, 289296. Praha.
Chlupac 1. (1992): Trilobites from the
Givetian and Frasnian of the H oly Cross
Mountains. -Acta Palaeont. Polonica, 37,
2-4, 39.'i-406. Warszawa.

now concentrating on magnetosusceptibility stratigraphy to develop high-resolution event stratigraphy (see contribution in Report section). Together with
Tong-Dzuy Thanh, we are in the process of preliminary sampling of the Eifelain/ Givetian sequence near Ha Noi.
Future plans are to extend this work to
sections in the Devonian of western
U.S.A. (Nevada, Utah) and eastern
U.S.A. (New York, Pennsyivania). This
type of work is very weil suited to colla boration, and we welcome anyone
wishing to join. Probably the single
most attractive advantage of the techruque is that it can be applied to all of
those left over samples lying about in
your sample cases and field bags. As
long as you can vouch for the biostratigraphic controI of samples, they can be
used. Contact me for details if interested.

•HJadil, J., Cejchan, P. & Berousek, P. (1992):
Rebuilding of the shallow water dwelle rs: otomari-Kacak and Keilwasser
events. - Global Bioevents, Abstr., Gottingen 1992, 50-51. Gottingen.
_

(1992): Are there turbidites in thc Silurian /Devonian Boundary Srratotype
? (Klonk near Suchomasty, Barrand ian ,
Czechoslovakia). - Facies, 26, 35-54. Erlangen.

_

(1992): Svrchnodevonsti konodonti z
vrbenskc skupiny od Rymarova. [Upper
Devonian con od onts from the Vrbno
Group at Rymarov]. - Zpr. geol. Vyzk.,
R. 1990, Ces. geol. Ust., p. 56. Praha.

_

(1992): Celechovicke vapence v deformacnich strukturach na v. okraji Boskovicke brazdy. [Celechovice Limes tone
within the deforrnation structures of the
eastcrn margin of the Boskovict! Furrow J. - Zpr. geol. Vyzk. R. 1990, Ces.
geol. Ust., p. 55. Praha.

Chlupac 1., Hadicek V., Kriz J., Kukal Z.,
Storch P. (1992): Paleozoikum Barran• __, Krejci, Z ., Kalvoda, J., Gin ter, M ., Galle,
dienu (kambrium-devon). Palaeozoic of
A. & Berousek, P. (1992): Carbonate
the Barrandia, Cambrian to Devonian).
In the summer of 1993 Michael
ramp environment of Kellwasser time- Cesky geologicky ustav, Praha. 292 p. House, Thomas Becker and Phil Playinterval (Lesni Jom, Mora via, CzechosloChlupac 1. (1993): Geo logy of the Barrandi- ford (Geol. Surv. West. Aust.) were kind
vakia). - Bull. Soc. belg. Geol., 100/1-2
an - a field trip guide. Seckenberg-Buch enough to introduce me to the Devo(1991), 57-119. Bruxelles.
69, 163 p. Frankfurt n.M.
ruan of the Canning Basin and, togeth- _ (1992): Zonality in the D evonian CarChlupac 1. (1 993): Stratigraphie evaluation er with Gil Klapper, provided the luxbonate Sediments in Mora via. - Proceedof some metamorph.ic units in the N Part ury of an existing biostratigraphy for
ings of the 1st International Conference
of the Bo hemian Massif - N eues Jahr- sampling and comparing Givetian-Faon the Bohemian Massif, Prague, 1988,
buch f. Geol. u. Palaont. 188, 3, 363-388. mennian nautiloids of the region with
121-126. Praha.
Stuttgart.
those of north Africa. The faunas are _ & •Chlupac, I. (1992): New Devonian
Brauckmann C., Chlupac J., Feist R. (1993). very different in many cases and the
occurrences in the Jested Mts., North
Trilobites at the Devonian - Carbonifer- host of new genera and species has
Bohem ia. - Cas. Mineral. Geol., 37(3),
ous boundary. - Annales Soc. geol. Bel- slowed work somewhat.
185-191. Praha.
gique, 115, 2, 507-518. Bruxelles.
John Talent was kind enough to put •_ & Berousek, P. (1992): Tapho nomy and
Chlupac 1. (1994): Facies and biogeographprimary biotic associations of the Siluriic relationships in Devon ian of the Bo- me onto a collection of Late Devonianan- Devonian boundary stratotype
hemian Massif. - Courier Forsch.- Inst. Early Carboniferous nautiloids from
(Klonk, Cenrral Bohemia). - Scripta, GeSenckenberg, 169 (Wil li Ziegler eastern Iran collected by Mehdi Yazdi,
ology (Univ. Bmo), 22, 87-96. Bmo.
Festschrift ll), 299-317. Frankfurt a.M. now studying at Macquarie Uruversi_
(1993): P osloupnost diageneti ckych
ty. The nautiioids have strong affiruzmen ve vapencich na hranicnim srraties to those of Morocco, yet a few genR. E. Crick (Texas)
totypu s ilur / devon, Klonk u Suchoera
are uruque.
mast. [Sequence of diagenetic chan ges
The taxonomy, evolution and biosin the limestones of the Silurian / DevoProgress on revision of Part K tratigraphy of Devonian nautiloids
nian boundary stratotype, Klonk n ear
from the Anti-Atlas, Morocco, is near- Mollusca 3 is siow (I was warned) in
Suchomasty]. - Zpr. geol. Vyzk. v r. 1991,
ing completion with coauthor Dr. A. EI part by the Iack of nautiloid workers.
51-53. Praha.

Hassani (Institut Scientifique, Rabat).
Ranges of nautiloid species fall in-between conodont and ammonoid ranges and provide overlap between many
zones. Recogruzed difficulty of identifying nautiloid taxa continues to limit
their biostratigraphic utility to nautiloid
specialists and then only with careful
examination of internal structures.

C.H. Holland (Trinity Uruv.) has graciously agreed to join the effort as have •__, Berousek, P. & Lukes, P. (1993): Temne
vapencove vrstvy pri stropu akantopyOl'ga Bogoiepova and Evgeni Soboiev
govych vapencu u Koneprus - otomariboth of Inst. Geology & Geophysics,
Kacak event. [Dark Jimestone layers at
Novosibirisk.
the roof of the Acanthopyge lim estone
near Kone pru s y - Oto mari-Kacak
[see also contribution under Memberevent]. - Zpr. geol. Vyzk. v r. 1991, 53ship Reports- Ed.]
55. Praha.

J. Hladil (Praha)

Work in Morocco wi th Dr. A. EI Has- List of my small and bigger published
sani (Institut Scientifique, Rabat) and informations (1992-1993):
Dr. Brooks Ellwood (UT-Arlington) is
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(1993): Tabulatomorphs and stromatoporo ids below and above the upper
boundary of the Acanthopyge Limestone (Eifelian/Givetian transitional in-

Subcommission on Devonian Stratigraphy - Newsletter No. 11 (December 1994)
terval, Central Bohcmia). - Vest. Ces.
geol. ust., 68(2), 27--12. Praha.
- (1993): Strange squamulate coral from
the Eifelian Acanthopyge Li mestone
(Koneprusy, Central Bohemia). - Vest.
Ces. geol. ust., 68(2), 43-44. Praha.
• _ & Kalvoda,J. (1993): Devoni an boundary intervals of Bohemia and Mora via. In: M.Narkiewicz, ed., Global Boundary
Events, Excursion Guidebook, 29-50.
Kieke.
_ & •HJadikova,J. (1993): Facies against
the gl obal isoto pe control. - Gl obal
Boundary Events, Kieke 1993; Abstracts, p. 21. Kieke.
• _ & Kalvoda,J. (1993): Life strategies during the extinction and recovery at Eifelian-Givetian and Frasnian-Famennian
boundaries in Bohemia and Moravia. Gl obal Boundary Events, Kiek e 1993;
Abstracts, p.22. Ki ek e.
(•) the senior (first) author of the publicati on
[ I Translated headline when the pc1per is
written in Czech

Discemed Microfacies)). - Zernny Plyn
2. Data on Eife lian-Givetian interva l
Nafta, 39(1), 19-70. Hodoni n-Gbely.
were collected from individual terranes within and around the Bohe- Hladil,J. (1994): Moravian Middle and Lc1 te
Devonian Buildups: evolution in time
mian M assif. Summary and interc1nd
space with respect to Lau russic1n
pretation of the data is prepared to
shelf. - Cour. Forsch.-lnst. Senckenberg,
b e published (A. Galle, J. Hla dil &
172, 111-125, 9 figs, 4 tabs in append.
P. lsaacson).
·
Frankfurt a.M.
Wluch projects are started now or newCejchan,P. & Hladil,J. (1994): First Czech
ly proposed for 1993/1994:
National Meeting to the IGCP Project

335 "Recoveries after rnass extinctions":
aims and outlines. - Geolines, 1, p.2,
ing Variscan Orogeny (Emsian-EifOccasional Papers in Earth Sciences,
elian fauna of Bohemia and MoraAcademy of Science. Praha.
via). Grant Agency of Czech Repub(1994): Refugia in ecology: a quesHladil,J.
lic, 1993-1995, J. Hladil, A. Galle, 1.
tion
of
their existence and their basic
Chlupac, V. Havlicek, J. Kalvoda ...
attributes. - Geolines, 1, 5-10, Occasion2. More intensive search of any clue to
al Papers in Earth Sciences, Acaderny of
the biological crisis scenarios. State,
Science. Praha.
acad e mician and private grant Hladil,J. (1994): High speciali:ted organisms
a gencies apply more sofisticated
have ticket to dea th bu t some exceptions
and utilizable approaches (see atare allowed. - Geolines, 1, 10-11, Occasional Papers in Earth Sciences, Acadetached pleading of Grant Agency
my of Science. Praha.
Vltava-Recovery). P. BerouAek, J.
Hladil, P. "ejchan ...
Hlc1dil,J. (1994): lntraspecific variability re·
duced before or du ring the extinction? Selected publications of colleagues Summary of Devonian work in
Geolines, 1, 11-12, Occasional Papers in
Earth Sciences, Acc1demy of Science. Pra(1992-1993):
Geological Institute of Academy of
ha.
Science
Chlupac, I. (1992): Mid dl t> Devonian trilo& Cejchan,P. (1994): MetamorfovHladil,J.
bites from CeJt,cho,·ice in Morav ia Devonian publications 1994 from Geoane karbonaty silezika u Velkeho Vrb(Czechoslovakia). - Sbor. geol. Ved, Pa- Jogical Institute, Academ y of Science,
na: prekrasne klamne fosilie a velmi
leontologie, 32, 123-161. Praha.
Prague:
nejasne zbytky skutecnych fosilii. [MetaGalle, A. (1993): Middle Devonian Rugosa Galle,A. (1994): Rugose corals of the Acc1nmorphosed carbonates of Silesicum near
from Horni Beneso\' (Moravia, Czech
thopyge Limestone of Koneprusy (MidVelke Vrbno: wonderfull rnisleading fosRepublic~. - Journal of the Czech Geodle Devonic1n, Barrandian, Czech Resils and very unclear remnants of real
logical Society, 38(1-2), 59-70. Prahil.
public). - Vestnik Ceskeho geologickefossils]. - Geologicke vyzkumy n a
Kalvoda, J. (1992): The youngest conodont
ho ustavu, 69(1), 41-58. Praha.
Morave a ve Slezsku, 1, 37-40. Masc1ryk.
fauna of the Barrandian. - Scripta, Geol- Hladil,J. (1994): Ostracodes swallowed by
Univ. Bmo / Ces. geol. ust. Brno.
ogy, 22, 61-63. Brno.
Palc1eozoic corals?- Lethaia, 26, 313-317. Hladil,J., Galle,A. & Ures,M. (1994): Nalez
Oslo.
What was done here since the last
stareho sbirkoveho vzorku s napisem
Eichhorn Bittischka : eifel vychod niho
newsletter:
Hladil,J. (1994): Mikrofacie devonskych vaokraje
boskovicke brazdy. [Rediscovery
pencu
na
Morave
(Cast
].
Klasifikacni
1. lt seems that both the Kacak event
of an old museum sample with an inpristupy),
[Microfacies
of
Devoniiln
and Upper Keilwasserevent are acscription Eichhorn Bittischka : Eifelic1n
Limestones in Moravia (Part I. - Apcompanied by streng sea-level falls
of the eastem margin of the Boskovice
proaches in Classification)). - Zemni
at their bases. First common reacFurrow J. - Geologicke vyzkumy n a
Plyn Nafta, 38(4), 291-335. Hodonin.
tions ofbiota are observed and comMorave a ve Slezsku, 1, 41-43. Masaryk.
Hladil,J., Helesicova,K., Hrubanova,J.,
pared in the bio-events. Crisis deUniv. Brno / Ces. geol. ust. Brno.
Muller,P. & Ures,M. (1994): Devonian
velopment depends on systagenesis
Island Elevations und er the Scope: Cen- May,A. (1994): ldeas about an interaction
(sensu 0. Walliser), selected Iife
between sea-level changings, biogeotral Europe, Basement of the Carpathian
strategies of organisms as weil as on
graphic patte rns, global extinction
Mountains in Moravia. - Jb. Geol. B.-A.,
events, and recovery - exemplified by
a complicated interpla y of many
136(4) [Dec.1993), 741-750. Wien.
the Devonian. - Geolines, 1, 18-19. Praother factors including small ran- Hladil,J., Cejchan,P. & Sedlak,R. (1994):
ha.
dom imputs. The biological reasons
Former Structures of Rocks Discemible
may affect the medium-long-term
by Image Analysis. - Jb. Geol. B.-A., Mikulas,R. (1994): Spenge borings in stromatoporoids and tabulate corals from
136(4) [Dec.1993), 751-755, 8 photo-pls.
changes of biota much more than
the Devonian of Mora via (Czech RepubWien.
usually co n s idered on the backlic).
- Vestnik Ceskeho geologickeho
groµnd of still favourized terrestri- Hladil,J. (1994): Mikrofacie devonskych vaustavu, 69(1), 69-73. Prahc1.
pencu na Morave (Cast II. - Prehled rnikal or extraterrestrial catastrophes of
rofacii), [Microfacies of Devonian Lime- Mikulas,R. (1994): Using of semi-fossil
physical nature (J. Hladil & J. Kalsources of energy: a successful strategy
stones in Moravia (Part IJ. - Review of
voda).

1. Block configuration_before the com-
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in crises of biota? - Geolines, 1, 19-21. voda, Ma rtin Ures, Pave l Berouse k )
Praha.
document !arge Koneprusy quarries
Otava,J., Hlad il,J. & Galle,A. (1994): Stari that cut the Lower Devonian (Pragian)
andelskohorskeho souvrst\'i: nova fak- skeletal accumulations. Crinoid-bryota a jejich mozna interpretace. [The age zoan beds cov ered a Lochkovian subof the Andelska Hora Forma tion: new marine elevation that arose along the
facts and their possible interpretation]. dextral strike-slip under compression.
· Geologicke vyzkumy na Morave a ve
Proper reef occupied only the highest
Slezsku, 1, 52-56. Masa ryk. Uni v. Brno
part of the accumulation when the
/ Ces. geol. ust. Brno.
structure was in the touch with sea Jevel. The dimensions of the structure were
Works in progress
significantly !arger than dimension of
Miroslav Krs, M,irta Krsova & Petr
the recent erosion relict (southernly
Pruner evaluate new ]arge collections
from Ockov Thrust). Current data on
of paleomagnetic data derived from
individual sedimentary b odies and varocks of the Bohemian and Moravian
riety of documentations are continuDevonia n. Advanced methods and
ously completed (to m ap sheets).
equipment help to recognize the indiMilada Vavrdova & Peter E. Issacvidual magnetization events during the
Variscan defo rmation. Strong shifts son (University ofMoscow, Idaho) evalamong the block positions and predom- uate the Devonian / Carboniferous painantly clockwise rotation appears tobe lynomo rphs and facies from Bolivia.
confirmed in Mora\'ian terranes. Final The s tudy continues the previous invesstructure of results will be available at tiga tions in Mexico (already published
the end of 1995 (publications in 1996). in 1993).
Jindrich Hladil, Arnost Galle, Miroslav Kruta & Petr Cejchan (supported
by Ivo Chlupac, Vladimir Havlicek, Jiri
Ka lvoda, Ma rtin Ures, Peter Isaacson,
Yves PlusquelJec, Jean LeMenn, Andreas Ma y) investigate the Emsian-Eifelian sihlation between Bohemian and
Morn\'ian terranes. Main goal of the
study is evaluation of faunal dispersals. An interplay among the basinal tectonoformations, climate ... and paleontological da ta is in the background of
the study (including surrounding terranes). Fina l structure of results will be
available at the end of 1995 (publications in 1996).
Arnos t Galle continues his studies
on rugose coral faunas. He collects the
data for PAUP comparation so that another supporting material for Mid-European paleogeography will be completed soon. Special emphasis was devoted to the fauna of Rhenish intrabasinal ridges. Study on Moravian occurrence of Breviphrentis with respect to
very distant occurrences in the world
will be submitted for printing. Arnost
Galle & Vladimir Marek finished and
submitted to printing also new studies
on Hyostragulum.
Vaclav Suchy & Jindrich Hladil
(suppo rted by Ivo Chlupac, Pavel
Lukes, Pavel Bosak, Rudolf Prokop,
Vladimir Havlicek, Jiri Vanek, Jiri Kai-
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trilobite faunas a nd bio-/ litofacies from
Pragian stage in Central Bohemia. The
monograph will bf' submitted for publication soon.

Continued studies
Miroslav Kruta & Ondrej Slechta
are investigating Emsian, Eifelian and
Givetian ostracode fauna from Central
Bohemia.
Petr Cejchan continues the previous
studies on Eifelian and Givetian radiolarians (mainly albailellids). Quantitative approaches are further d eveloped
to be applied in paleoecological studies.

Jiri Bek started his first investigations of Devonian miospores (his subjects have been highe r in stratigraphical columns, in Carboniferous), Jindrich
Hladil continues investigation of Bohemian and Moravian tabulate corals,
stromatoporoids, (with excursions to
other groups, e.g. conodonts, infusoriPetr Cejchan & Jindrich Hladil study ans ...). Stratigraphy and sedimentolothe Dev onian fauna l successions in gy of the Devonian are touched too
view of extinction-recovery processes. (from time to time).
Petr Cejchan is close to complete the
Vladimir Marek continues exclusive
algorithm that enables the reconstrucstudies on hyolithids. Pavel Lukes (cotion of the gradients (based on quantioperating with Academy of Science )
tative faunal data). The approach of the
works on tentaculite stratigraphy and
authors is based on graph theory and
systematics of the Bohemian and Morasolving of the Traveling Sa!esman Probvian Devonian.
lem . One of the case studies was perVaclav Suchy & Jan Krhovs ky study
formed a t Plymouth Recovery Meeting,
September 1994. The study wiJJ be pub- the very common subject of sedimenlished in 1995 (Geological Society Pub- tological studies - cepha lopod accumuJations of Barrandian. The stud y can
lications, London).
provide other approaches in compariMartin Ures (Czech Geo logical Surson with the weil known studies of Pevey, cooperating with Academy of Scitranek & Komarkova or Kriz & Ferreti
ence) continues his study on crinoid
(or in comparison with study on tentacolumna!s from Celechovice locality
culite preferential orientations, Hladil
(Middle Devonian, Moravia). The
& Cejchan).
study will be published in 1995 (VestFrantisek Patocka (cooperating with
nik Ceskeho geologickeho ustavu).
Jiri Fiala, Arnost Galle, Jindri ch Hladil,
Radek Miku!as enlarged his ichnoVaclav Suchy ... solves the volcanism,
fossil investigations towards the Devometamorphism, geochemistry, defornian. Givetian Srbsko Formation (the
mation and other aspects of the Devotopmost part of the Barrandian Paleonian history and consequent fate of the
zoic sequence, si!iciclastics) is investiDevonian segments in our terranes.
gated by him. Hardground borings in
Lower Devonian limestones are close
"VLTAVA" (Recovery)
tobe published.
VLTAVA is established : aim is an
Vladimir Havlicek & Jiri Vanek (coactivated scientific research of biotic
opera ting with Academy of Science)
recovery during or after the mass exhave finished manuscript of a monotinction of organisms
graphic study on brachiopod faunas,
Call for the projects and opinions
-53-

Subcommission on Devonian Stratigraphy-News/e/ler No. 11 (December 1994)

Are you feeling that some of your
projects which aim to solve the causes
of biotic crises have insufficient financial sources? We are feeling the same.
Our suggestion is to pursue sponsorship by private companies directly, i.e.
without the common sta te-budget filter, so that some promising topics
among recovery studies may be initiated and accomplished faster than they
are now.
The Private Czech Gran t Agency
"RECOVERY" is only born. The first
steps have been made but the real face
of the Agency will be formed during the
next months. Three activities have to
proceed simultaneously: Sponsor activ ation, Agency-supported management activation and acti vation of scientific contacts as weil as relevant creative suggestions. The Agency aims to
forma small body within prevailingly
but not only Mid-European regions. We
hope that the Agency may contribute
in a new way to the general effort of
the International Geological Correlation Progrnm No.335 "BIOTIC RECOVERIES FROM MASS EXTINCTIOT\S".
As generally accepted , the interplay
of human acti\'ities and the rebuilding
of contemporaneous biota represents
one of the main problems of human civilization. Altho ugh this problem seems
tobe hidden in the noise of other problems such as v,•ars, nutri tion of the population, displacement or acti vation of
capital, it mus t be realized thr1 t this
problem can have fa tal consequences of
first order significance.
Contemporaneous ecological activities, as seen from all possible angles,
look Jike chaotic interventions by firemen or like an insufficiently decelerated process which leads to collapse.
Many times it is difficult to say whether individual intervention w hich looks
good is really good or not.
Environmental pollution, biotope
changes and extinctions have be come
threatening processes. We assume that
these changes develop m ore quickly
than we cr1n understand them. There
are several puzzling but essential questions: Which parts of the biota are activated when other parts of the biota are
extinct? Wha t is "still natural or acceptable" rebuilding and wha t is the "uninvited" fatal collapse? Can we deal

with new Situations or are the new sit- 6. Phylogenetic evolution of indiv iduations triggered by so many random
ual groups (a "systagenesis") and
factors that they can hardly be coninternal anticipation; non-adequa te
reactions in the same conditions.
trolled?
Serious recent evaluations by many 7. Ultra-small populations, Adam &
experts sper1k about a Jack of any clues
Eve starting points.
how the biota can be activated under 8. Guild reactions; possible structures;
extreme pressure. Our strategies should
their s tabilization and decay.
be dictated by m oral values and economic considerations.
9. Interna ) oscillations of ecological
systems and chaotic inputs: an inThe Czech Private Grant Agency
terplay.
"RECOVERY" calls for new as weil as 10. Alternative models and documenbrain-stormi ng projects. New directation of multiple interference of
tions as weil as those they have been
"biotic" and "non-biotic" inputs; the
the objectives of IGCP 216 "GLOBAL
interfering pattern; probability of
810-EVENTS" and IGCP 293
fatal drops.
"GEOCHEMICAL EVENT MARK11. Inertia of crisis; internal and exterERS" are welcom e.
nal factors; perspectives of rare surBasic orientation of projects
vivors; temporal versus successful
A. Suggested studies w ill be devoted
salvage excursions.
to m ajor crises in Earth history, or 12. Types of intraclade variability and
they will be devoted to behavior of
their significance as evolution markorganisms in terms of the recent criers.
sis.
13. More sophisticated, multi-parameter mode ls of geochemica l and
8 . The preference should be given to
s trong and clea r approaches, i.e. to
physical environments.
advanced interpretative studies as
14. Theoretical system analysis; stable
well as to p rimary studies are based
on new and s trong hypotheses.'
and labil configurations.
These studies must appeal to private 15. Any other field of investigation you
sponsorship. A sponsor knows that
have in mind. There is only the restriction that they should roughly
science is complicated but he needs
at the same time some guarantees
correspond with the major ideas of
or indications tha t the s tud y or
the working group.
project has sound and realizable Contact
objectives.
Pavel Berousek
C. There is a priority on projects ad- Representa tive GA VLTAVA (RECOVdressing changes of the ecosystem ERY)
and their causes. Please, note tha t International Marketing Center
possible d e tailed case s tudies Kovo Building, Jankovcova 2
should possess some reasonable 17088 Praha 7, Czech Rep.
chance how can results be general- tel: 0042-02-6678-2920
ly utilized.
fax: 0042-02-6678-3002
Martin Koloc, M.B.A.
Examples of possible investigations
Economic managem ent GA VLTAVA
1. Framework of life strategies and cri(RECOVERY)
sis conditions.
International Marketing Center, Ltd.
2. Small refugia, absorbing and releas- Kovo Building, Jankovcova 2
ing of organisms.
17088 Praha 7, Czech Rep.
3. Lazarus p opulations and clades.
tel: 0042-02-6678-2920
4. Effective d etection and protection of Jindrich Hladil, RNDr.
refuges: their capacity and prospect. Scientific adviser GA VLTAVA (RECOVERY)
5. Perspectives and limiting factors:
Geological Institute, Academy of Seid ades in steady state (a "stasis"), in
radiation, in survival.
ence
Rozvojova 135
16500 Praha 6 - Su chdol, Czech Rep.
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tel: 0042-02-2431-1421
Petr Cejchan, RNDr.
Scientific adviser GA VLTAVA (RECOVERY)
Geological Institute, Academy of Science
Rozvojova 135
16500 Praha 6 - Suchdol, Czech Rep.
tel: 0042-02-2431-142]

c.h.itinozoans recorded in the basal Famennian bed of this section which
yielded up to 19 000 chitinozoan per
gram of rock (Paris, Girard and Feist
1994). This very unusual chitinozoan
abundance is possibly related to the latest Frasnian Event. Late Devonian material from the subsmface of the Algerian Sahara, with abundant spores and
chitinozoans, is also under study (jointG. Klapper (Iowa)
project with Dr K. ~OUMENDJEL, AlResearch is continuing on all aspects of geria).
Frasnian conodonts, with special current emphasis on graphic correlation of Recent Publications on the
conodont and ammonoid-bearing se- Devonian
quences in Australia, North America, Paris, F., 1993. Evolution paleogeographique de l'Europe au Paleozoique
and Europe. This research is being carinferieur : le test des chitinozoaires.
ried out jointly with John Baesemann
Comptes Rendus de l' Academie des Sci(Amoco, Houston) and Bill Kirchgasser
ences de Paris, 316: 273-280.
(SUNY, Potsdam). A discussion of the
methods involved in developing a Fras- Paris, F., Ta Hoa, P., Baudu, V., 1993. Decouverte de chitinozoaires et de Scolecodonnian Composite was presented at the
tes dans l'Emsien du Viel Nam (coupe
symposium on graphic correlation at
de Dong Van-Nho Que, Province de Ha
the Northeastern GSA in March, 1993.
Giang). Neues Jahrbuchs fur Geologie
Klapper, G., and Foster, C. T., Jr., Shape
und Palaontologie Monatshefte, 10, 596Analysis of Frasnian species of the Late
606.
Devonian conodont genus Pnlmnto/cpis. Racheboeuf, P., Le HErisse, A., Paris, F., Ba bThe Paleontological Society Memoir 32
in, C., Guillocheau, F., Truyols-Masso(Journal of Paleontology, v. 67, no. 3,
ni, M., Suarez-Soruco, R., 1993. Le Desuppl.), 35 p., 21 figures.
vonien de Bolivie: biostratigraphie et
chronostratigraphie. Comptes rendus de
Florentin Paris (Rennes)
l' Academie des Sciences, Paris, II, 317,
795-802.
My work dealing with Devonian material is mainlv concentrated on the Paris, F., 1994. Chitinozoan biostratigraphy
and Paleogeography. In: J. Jansonius and
preparation of ~ global biozonation of
D. C. McGregor (Editors), Palynology:
Devonian chitinozoans. Other chitinoprinciples and applications. American
zoans workers are involved in this
Association of Stratigraphie Palynoloproject: Dr Theresa WlNCHESTERgists Fondation, Vol. 1 (in press).
SEETO (Macquarie University, AustraF. , Le Pochat Gilbert, 1994. The
Paris,
lia), Dr Kheira BOUMENDJEL
Aquitaine Basin. in: J. D. Keppie (Edi(SONATRACH, Algeria) and Dr Yngve
tor), Pre-Mesozoic Geology in France
GRAHN (Museum of Natural History,
and related areas. Springer-Verlag, BerStockholm, Sweden). Data are available
lin, Heidelberg, pp. 405-415.
from the main palaeocontinents. HowParis, F., Robardet, M., 1994. The Variscan
ever, the density and the quality of the
Orogeny in the Armorican Massif.
information is highly variable dependStratigraphy and Paleontology. Paleoing on the investigated time interval.
geographic synthesis. in: J. D. Keppie
We have adopted a similar approach as
(Editor), Pre-Mesozoic Geology in
France and related areas. Springer-Verin the global biozonatio"n proposed relag, Berlin, Heidelberg, pp. 172-176.
cently for Silurian chitinozoans by Verniers et al (in press). A special attention Paris, F. Girard, C. Feist, R. 1994. AnomaJous chitinozoan abundance in the lowis paid to the chronostratigraphic caliennost
Famennian of La Serre section
bration of late Devonian chitinozoan
(Montagne
Noire, Southern France): reassemblages. Investigations are carried
lationships with the Frasnian-Famenniout on the Frasnian-Famennian matean bio event. In Dorning, K.J. et al. eds.
rial from section C' of La Serre where
OMP Symposium on Palynology, Palaean indendant stratigraphical control is
oenvironments and stratigraphy. Shefgiven by the conodonts. Tue most strikfield 6-10 September 1994, Abstracls, p.
ing result is the tremendous amount of
33.
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Verniers, J. Nestor, V., Paris, F., Dufka, P.,
Sutherland, S. Van Grootel, G. (in press).
Aglobal chitinozoan biozoantion for the
Silurian. (Submitted to Geological Magazine).

G. Racki (Sosnowiec)
Isee contribution under Membership
Reports - Ed.]

John A. Talent (N.S.W .)
Macquarie University Purchases the

J. Granville ("Jess") Johnson Library
as Core for a Paleo Library-Research
Facility

Jess Johnson's remarkable career is detailed elsewhere in this issue of the Devonian Newsletter. Readers of that item
will appreciate why Jess could not
make use of a conventional university
library; he was unable to lift heavy
tomes and had very limited mobility.
He was therefore driven to purchase or
reques t copies of everything that might
be helpful in his research. As a consequence he built up a formidable professional library, specialized in things
mid-Palaeozoic and especially brachiopods, conodonts, strati graphy and
sedimentary tectonics.
The Macquarie University Library has
now purchased Jess Johnson's library
and will make this the core of a primarily palaeontologic library-research facility. To it will be added the specialis t
palaeontologic journals to which Macquarie subscribes, as well as the complete or nearly complete sets of many
of the classic series of palaeontologic
monographs purchased since Macquarie University came into being in 1967.
Also included will be a !arge collection
of reprints on sedimentology from Karl
Wolf, and, ultimately, Ruth Mawson's
and John Talent's professional libraries,
including some 700 volumes ofRussian
palaeontologic and biostratigraphic literature. The J. Granville Johnson library-research-facility will be provided with binocular microscopes and
computers with on-line access to computer databases and library holdings
globally. Access to the facility will be
freely available, 7 days a week, to all
interested parties, including itinerant
overseas palaeontologists!
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and Puech de Ja Suque), one in Germa- extend higher in the column than preny (Drewer Quarry) and one in the Can- viousl y assumed, i.e. into the pire11eae
ning Basin, as weil as a long Frasnian- Zone of the late Pragian. Samples from
On February 7-9 the Macquarie Univer- Famenni an sequence at Coumiac, the Silverwood Group of southeast
sity Centre for Ecostratigraphy and France, that includes both Kellwasser Queensland submitted by Kendrick
Palaeobiology (MUCEP) hosted the events. Awaiting machine-time are an- van Noord (Queensland University of
first Australian Palaeontological Con- other Hangenberg sequence from Ger- Technology) have produced conodonts
vention (APC-94). Many of the 90 pa- many (Muessenberg), and sequences confirming an early Emsian age for at
pers presented were on Devonian through the Daleje, Kacak and the mid- least some of the limestones, i.e. rather
themes. Workshops run at the confer- Oevonian Stringocephalid \ Taghanic younger than the alignment with the
ence included one by Margaret Ander- events in the Montagne Noire. Sam- Garra Limestone (Pragian and Ja te
son et a/. (Sodium polytungstate sepa- pling in Europe has involved collabo- Lochkovian) formerly suggested. Samrations), Jan Stewart (Dealing wi th mi- ration with Raimund Feist and Cathe- ples submitted by Paul Blake (Geologcrofossils preserved in cherts and oth- rine Girard (Montagne Noire), Lennart ical Survey of Queensland) have exer siliceous lithologies), and Sue Turn- Jeppsson (Gotland), and Willi Ziegler panded the spectrum of marine horier & Gavin Young (Workshop on mi- (Drewer); samples from Muessenberg zons in the Clermont district of central
crovertebra tes).
were collected by Dieter Korn. The Eu- Queensland; they have produced conIn July 1995 the MUCEP troupe will ropean sections have been (and are be- odonts indicative of late dehiscens-earhost an international venture, the First ing) analysed isotopically as counter- ly perbon11s, and serotinus zones (EmAustralian Conodont Symposium parts to Australian sections through the sian) and crepida Zone (Famennian).
(AUSCOS-1) and, with it, a conjoined same events in order to determine if A mu lti-disciplinary investigation,
Palaeontological Convention of a gen- similar isotopic excursions occur on funded by the Australian Research
eral nature with chief guest, an old both sides of the globe. Incidental to the Council, into the tectonics, biochronolfriend of numerous Australian fans of above has been establishing improved ogy and sedimenta tion of the c. 400 km
things Palaeozoic, Art Boucot of the chronologic control by conodonts (sev- Tamworth Belt in northern NSW, is beZoology Department, State University eral hundred samples) through the Tae- ing pursued with colleagues from Uniof Oregon. Excursions are being offered mas sequence (pireneae to serotinus versity of Sydney (Jonathon Aitchison
that will take in the most important zones, NSW) preparatory to isotopic & James Stratford) and University of
Ordovician-Early Carboniferous sec- analysis through the Daleje Event.
Technology Sydney (Evan Leitch & Tim
tions in Australia but there is, under- Works on the conodont faunas and in- Sharp). Our principal roles concem constandably, a Devonian bias to the excur- ferred chronology of T /R events in the odonts (RM & JAT), chitinozoans and
sions. These will be pitched so that ev- Emsian-Givetian of the Burdekin Basin such-like (T. Winchester-Seeto), and
eryone, whether conodontophiles or (Townsville hinterland) of N Queen- structure and stratigraphy (including
not, will gain m uch from the excursions sland was completed and published biostratigraphy) of various areas inand fellowship. For further information earlier this year. Late Devonian-Early cluding the core Moore Creek-Attunga
see the separate invitation and notifi- Carboniferous faunas from the same area (John Klyza), the Nemingha and
cation of interest published elsewhere general area are presently being writ- Loomberah limestones (Terry Fureyin this issue.
ten up. Sampling of allochthonous Greig), and the Crawney and northernWe (JAT & RM) have continued our blocks and debris-flows in the Camel most Timor limestones (Bob Morgan).
quest, with CSIRO (Commonwealth Ck area and Burges Submarine Valley Jan Stewart (Monash U.) has sampled
Scientific and Industrial Research Or- (N Qld) was completed; a manuscript the cherts of the Murrawong Creek to
ganization) colleagues, for isotopic sig- on ages and implications is being pre- Yarrimie formations in a quest of connatures of global extinction events in pared. Writing-up of emplacement odonts in autochthonous units of the
the mid-Palaeozoic. Recent results from mechanisms and dating (pesavis tose- Tamworth Belt. Initial papers on carAustralian sequences indi cate sus- rotinus zones) of olistostromes and de- bonate petrology (S. Pohler) and contained carbon anomalies associated bris-flow megabreccias on the western odonts from the Attunga area (RM &
with the lreviken (basal Wenlock), end- flank of the Hill End Trough (NSW) JT) has been published; others on consiluricus Zone (late Ludlow) and latest continues. Acid-leaching of limestones, odonts and carbonate petrology of
Pridoli-earliest Lochkovian events (all cherts and jaspers from the Mount limestone units in the Sulcor-Yarramanseemingly anoxic). A paper on chang- Morgan-Rockhampton-Gladstone area bully area are in preparation by the
es in ocean chemistry associated with for conodonts, radiolarians and chitino- same authors.
the Hangenberg Event (Jatest Devo- zoans is nearing completion. Results Identification of the highly diverse sinian) was presented at the final meet- continue tobe interesting, with surpris- licified faunas obtained by acid-leaching of IGCP Project 293 (Geochemical ingly good conodonts from sheared, ing of a Garra Limestone sequence
markers of global events) in Erlangen, metamorphosed, and otherwise unin- embracing the pesavis Event (LochkGermany, 26-28 September. Analyses viting carbonates. Samples from the ovian-Pragian boundary) at Wellinghave been completed on C O and Sr Lilydale Limestone (Vic.) from Raia ton, NSW, has been completed - more
isotopes for two Hangenberg sequenc- Wall (Latrobe U.) have demonstrated than 10,000 specimens of c. 180 taxa (95
es in the Montagne Noire (La Serre E, this stratigraphically pivotal unit to spp. of brachiopods) from 121 beds

John A. Talent & Ruth
Mawson (N.S.W.)
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(through 540 rn of section). This event,
initially discrirninated on the basis of a
cut-back in diversity (and abundance)
of conodonts seems to have had little
impact on benthic faunas. Results of
this enterprise, undertaken intermittently over a number of years by JAT &
RM with George Wilson, was presented at the inaugural meeting of IGCP
Project 335 (Biotic recovery from global events) in Plymouth, UK, 4-8 September.
We have submitted for radiometric dating a suite of some 2-1 eastern Australian mid-Palaeozoic acid volcanics,
mostly sandwiched by conodont data.
Additionally, an extensive suite of eastern Australian Devonian samples has
been sent to Philippe Steemans (Liege)
who is attempting to obtain chronologically useful palynological data. His
work includes yet another attempt to
obtain spores from Victorian plantgraptolite horizons.
Glenn Brack and Michael Engelbretsen have a paper in press on elegant Early Devonian inarticulate brachiopods
obtained as by-products of acid-leaching samples from various areas in eastern Australia: Tyers-Boola, Buchan, and
various areas of Garra Limestone.
Glenn continues working on Middle
Devonian brachiopods from the Broken
Ri\'er in tandem with working up the
diverse late Lochko\'ian-early Pragian
silicified faunas from Eurimbla, NSW.
Alison De Pomeroy is working on Emsian-Givetian microvertebrate faunas
obtained as a by-product of acid-leaching for conodonts in the southern part
(Dosey-Craigie Platform) of the Broken
River region, N Queensland. She is especially interested in fossil shark remains and assessing their potential for
inferring precise stratigraphic alignments; she has hvo manuscripts in
press. Her next focus will be on Emsian
microvertebrates commencing with
those from the Buchan and Bindi areas
of eastern Victoria. This will be supplemented by an abundance of microvertebrate material obtained from various
coeval sequences in south-eastern Australia, principally from Taemas (RM &
JAT, see above), Wee Jasper (Steve
Monk & Karen Novotny, RM & JAT)
and Ravine (Mario Biasutti), for all of
which we now have precise conodont
chronologies. Much of the project will

form the basis of Alison's PhD; it should
help d evelopment of a tighter rnicrovertebrate biostratigrnphy for the Lochkovian-Emsian (sulcatu s to serotinus
zones) for south-eastern Australia.

central NSW. Gopal Dongol submitted
a PhD thesis on the geology and biochronology of the Pigna Barney and
Curricabark watersheds NW of Gloucester and returned to Kathmandu at the
Years of leaching stratigraphically col- end of March. He has a manuscript in
lected sequences through the Lochk- press on Early Devonian conodont data
ovian, (delta Zone)-Pragian (pireneae from the Pigna Barney area.
Zone) Garra Limestone between Ma- Mehdi Yazdi, from Isfahan, is working
nildra and Wellington, chasing con- on conodonts and selected macrofauodonts and silicified faunas, has pro- na from the Givetian-Early Carboniferduced an abundance of microvertebra te ous of the Shotori Range near Ta bas,
material. This is giving much joy to eastern Iran. Ammonoids and nautiMark Hocking. Ross Parkes is well into loids from his elegant collections have
his study of Ludlow-earliest Devonian been sent to Michael House and Rex
(pre-delta Zone) microvertebrates from Crick.
Nevada, tied to conodont biochronolo- John Farrell is well advanced with his
gy by old friend Mike Murphy (U. Ca- PhDon conodonts from Ludlow-Lochlif. Davis). Ross' work extends down kovian limestones Sand SE of Wellingthe column from Mike's delta Zone mi- ton, and The Gap, NW of Molong; the
crovertebrates surveyed by Sue Turner faunas have proved tobe more diverse
and Mike in 1988 (J. Paleont. 62). Ross than anticipated . Steve Monk and
will also look at some Australian fau- Karen Novotny are writing up dissernas of comparable age. Zerina Johan- tations on conodonts from Wee Jasper.
son has commenced a PhD at Macqua- Terry Sloan is looking into shape analrie on Late Devonian fish from Canow- ysis of Devonian conodonts, and datindra (NSW); this is being done under ing (with RM, JAT et al. ) allochthonous
the wing of Alex Ritchie (Australian carbonates from the Broken River and
Museum).
·
Camel Creek Province of north QueenTheresa Winchester-Seeto, a post-doc- sland.
toral fellow with us, has been extract- Recent publications or manuscripts in
ing Devonian chitinozoans from mate- press concerning Devonian matters
rial she collected in the Altai region frorn the Macquarie group include:
(Asiatic Russia) in 1991, from Canning
Basin core material, from Point Hibbs Andrew, A.S., Hamilton, P.J ., Mawson, R.,
Talent, J.A., & Whitford, D.J., 1994. lso(Tas.) and Lilydale (Vic.), and is now
topic correlation tools in the mid-Palaevigorously processing carbona tes from
ozoic and their relation to extinction
the Tamworth Belt for chitinozoans,
events. Australin11 Petroleum Exploratio11
scolecodonts and foraminiferal linings .
Associntio11 (APEA) Jour. 34 (part ]): 268277.
A long manuscript on chitinozoans of
the Taravale Formation at Buchan has Brack, G., Engelbretsen, M., & Dean-Jones,
been submitted for publication, and
G. Acrotretoid brachiopods from the
Early Devonian of Victoria and New
another on biogeography of Devonian
South Wales. Men1. Assoc. Australn Pnlnechitinozoans is in an advanced state.
ontols. (in press).
Theresa (and Ken Bell) recently pubJished a paper on Early Devonian mi- Brack, G.A., & Talent, J.A., 1993. Emsian
(Early Devonian) brachiopods from the
croforaminiferal linings obtained as a
Ukalunda Bed s, north Queensla nd.
by-product of acid-leaching.
Mem. Austral. Assoc. Palneontols 15: 225-

Ken Bell is polishing a large monograph
248.
on eastern Victorian Emsian foraminiDe Pomeroy, A., in press. Biostratigraphy
fers and continues going through our
of Early and Middle Devonian m iacid-insoluble residues for Devonian
crovertebrates from the Broken Ri ver,
and Silurian foraminifers from other
north Queensland. Rec. West. Aus/. Mus.
carbona te sequences in eastern A ustra- De Pomeroy, A., in press. Mid-Devonian
lia . His next target is the Middle Devochondrichthyan scales from the Broken
nian foraminifers from the Tamworth
River, north Queensland. Mem. Qld Mus.
Belt. Gary Dargan successfully com- Dongol, G.M.S., in press. Age-diagnosti c
pleted an MSc on tabulate corals from
Early Devonian (Pragian and early Ernthe Murda and Tullamore synclines of
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(mid-Devonian), north-eastem Austrasian) conodonts and other fauna from
lia. Courier Forsch.-Inst. Se11cke11berg 168:
the eastern end of the Tamworth Ter·
61-81.
rane, NSW. Me111. Assoc. Australn Pnlaeonlols.
Talent, J.A., Mawson, R., Andrew, A.S.,
Harnilton, P.J., & Whitford, D.J., 1993.
FarreII, J.R., 1992. The Garra Formation (Early Devonian: late Lochkovian) between
Middle Palaeozoic extinction events:
faunal and isotopic data. Palqeogeog.,
Cumnock and Larras Lee, New South
Palaeoclimatol., Palaeoecol., 104: 139-152.
Wales, Australia: stratigraphic and
structural setting, faunas and commu- Talent, J.A., Mawson, R., Andrew, A. A.S.,
nity sequence. Palaeontograplzicn 222: 1Harnilton, P.J., & Whitford, D.J., 1993.
41, Taf. 1-7.
Middle Palaeozoic ex.tinction events:
faunal and isotopic data. Research Report,
Klyza, J., in press. Devonian (Eifelian and
Centre for Isotope Studies (CSIRO Mineral
earliest Givetian) conodonts from the
Research Laboratories), North Ryde, 98-108.
"Warrawilla limestone", Attunga, NSW.
Mem. Assoc. A11straln Pnlaeo11tols.
Webster, G.D., Rexroad, C., & Talent, J.A.,
Mawson, R.1 1993. Bipennatus, a new genus
1993. An evaluation of the V.J. Gupta
of mid-De\'onian conodonts. Me111. Ausconodont papers. /. Paleontology 67: 486493.
tral. Assoc. Palaeontols 15: 137-140.
Mawson, R., & Talent, J.A., 1994. The Tamworth Group at Attunga, New South
Wales: conodont data and inferred ages.
Courier Forsc/1.-Inst. Se11cke11berg 168: 3759.
Mawson, R., & Talent, J.A., 1994. Age of an
Early Devonc1in carbonate fan and isolated limestone clasts and megaclasts,
east-central Yictoria. Proc. Roy. Soc. Victoria 106: 40pp.
Mawson, R., Talent, J.A., Brock, G.A., &
Engelbretsen, M.J., 1992. Conodont da ta
in relation to sequences about the Pragian-Emsian boundary (Early Devonian) in southeastem Australia. Proc. roy.
Soc. Victoria 104: 23-56.

Winchester-Seeto. T., 1993. Lochkovian-Pragian chitinozoans from the Garra Limestone, central New South Wales.). Paleontology 67: 738-757.
Winchester-Seeto, T., 1993. Documentation
of Chitinozoan assemblages from the
Pragian of eastern Australia. Proc. roy.
Soc. Victoria 105: 85-112.
Winchester-Seeto, T., 1993. Expanded biostratigraphic perspectives for Devonian
Chitinozoa. Me111. Auslra/. Assoc. Palaeontols 15: 249-254.

Winchester-Seeto, T., in review. Emsian (Early Devonian) chitinozoans from the
Taravale Formation, south-eastern Australia. Submitted to Palaeontology.
Pickett, J.W., & Pohler, S., 1993. The Alas- Winchester-Seeto, T., & Bell, K.N., 1994.
kan Devonian sphinctozoan Hor111ospo11MicroforarniniferaJ linings from the Eargia (Porifera) in eastem Australia. Alc/1erJy Devonian of eastern Australia. Jour.
inga 17: 158.
Paleontology 68: 200-207.
Pohler, S.M.L., & Herbert, C., 1993. Carbonate sedimentology of the Middle Devo- Tong-Dzuy Thanh (Hanoi)
nian Wyaralong limestone near Attunga, N.S.W. Mem. Austral. Assoc. Palaeon- [see contribution under Membership
Reports - Ed.]
tols 15: 255-278.
Powell, C.McA., Baillie, P.W., Conaghan, P.J.,
& Turner, N .J ., 1993. The mid-Palaeozo- Susan Turner (Queensland)
ic turbiditic Mathinna Group, northeast [see contribution under IGCP 328 ReTasmania. Austral.]. Eart/1 Sei., 40: 169ports- Ed.]
196.

ready. I am deeply grateful to Bill Oliver for checking the English of coral
papers, Jess Johnson for checking the
English of a brachiopod paper, and
Michael House who agreed to check
English of the crinoid paper. Other papers are close to completion.
Quite difficult problems arose from
conodont and tentaculate side. In stratotype section for the base Emsian it
was discovered diverse tentaculate association that requires the careful investigations. This association is cerfainly
pre-Zlichovian (pre-N. zlichovensis
Zone). lt could be very important for
an alignment of the standard PragianEmsian stratigraphical succession and
Barrandian Pragian-Zlichovian one.
In the Zinzilban section here is whole
conodont zonal succession from the
sulcatus through pireneae-E. gronbergi up
to serotinus Zone (in neighboring
Khodzha Kurgan Gorge) with all zonal
indices. Zinzilban conodont collection
is so abundant and good that we were
compelled to decide a set of nomenclature problems. Our great worry referred
to a necessity to change the name for
the successor of Polygnathus pireneae
that was considered P. dehiscens. H owever the original description of this species (Philip, 1967) and its holotype illustration didn't leave us any compro·
misc decision. The main features of the
dehiscens holotype · the shallow basal
cavity and crossed ribs on posterior
platform surface, are appeared much
later than just after P. pireneae with entries of P. nothoperbonus and P. perbonus. In this relation another nomenclature problem is arisen that should be
d ecided using Australian collections.
This was a reason for introducing the
new species name (kitabicus) for the P.
dehiscens sensu Klapper et Johnson,
1975.

Talent, J.A., in press [since 1990!]. V.J. Gup- Tom Uyeno (Calgary)
We had tried to represent shortly these
ta's contributions to the Research Bulletin of Panjab University. Research Bull. [see contribution under Membership results in our paper (Yolkin, Weddige
Reports - Ed.]
Panjab Univ.
et al., 1994). Complete data with many
illustrations will be included in "the
Talent, J.A., Gratsianova, R.T., & Yolkin,
E.A., 1994. Latest Silurian (Pridoli) to Evgeny A. Yolkin
Zinzilban book" (its formal name is
Middle Devonian of the Asia-Australia (N ovosibirsk)
PRAGIAN-EMSIAN BOUNDARY
hemisphere: rationalization of brachioS1RATOTYPE) that should be completpod taxa and faunal lists; correlation The most important topic of my re- ed as soon as it will be possible.
charts. Co11rier Forsch.-Inst. Se11ckenberg. search in the last three years was an investigation the paleontological contents This information and my comments I
(in press)
of
the Pragian-Emsian transition at the direct to all Devonian friend and espe·
Talent, J.A., & Mawson, R.1 1994. Conodonts
base
Emsian GSSP. Same papers for cially who will prepare contributions
in relation to the age and environmental framework of the Burdekin Basin " the Zinzilban book" are completely for the Courier Devonian volume.
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ln the last year other two topics kept
my attention: (]) Paleogeographical reconstructions and their geodynamic
interpretations (Yollcin, Sennikov et al.,
1994) ,md (2) Global events within Devonian (Yolkin, Izokh et al., 1994). In the
first case it was shown that Altai-Sayan folded area represented a shelf of the
Siberian continent. This marginal marine basin was open to the Paleoasian
ocean. In the second case it was proposed to recognize two new anoxic sedimentary and b iologic events: Kyk
(praehercynirns) Event and Zinzilban
(dehiscens [=kitabirns]) Event.
My current research deals with revision
of the Upper Devonian stratigraphy of
the Kuznetsk Basin as weil as eustatic
changes through the Altai - Sayan Devonian. This work is carried out together with Bakharev N.K. (ostracods),
Gratsianova R.T. and Yazikov A.Yu.

(brachiopods), Izokh N.G. (conodonts)
and V'yushkova L.V. (fish microremains). We are now studying also
much core material from the subsurface
Paleozoic of the Western Siberia.

constraction of the westem Altai-Sayan
area in the Ordovician, Silurian, and
Devonian and their geodina mic interpretation . - Russian Geology and Geophisics (English editon of Geologiya and
Geophizika), vol. 35, N 7-8, p p. 118-144

Gratsianova R.T., Ya zikov A .Yu., Yolkin
Yolkin E.A., Weddi ge K., lzokh N.G., Erina
E.A., Izokh N.G. 1993. Istoriya razvitiya
M.V. 1994 N ew Emsian conod ont zonastrofeod ontatsey (brakhiopody) v detion (Lower Devonian). · Courier Forsvonskom basei ne zapadnoy chasti Alchuginstitu t Senckenberg, 168, pp . 139taye-Sayans koy oblasti.- Stratigrafiya.
157.
Geologicheskaya korrelyatsiya, tom 1, N
4, pp. 33-40.
..
Yolkin E.A., Izokh N.G., Senni kov N .V.,
Yazikov A.Yu., KimA.I., Erina M.V.1994.
Vazhneyshiye global'nye sedimentologicheskiye i biologicheskiye sobytiya devona Yuzhnogo Tyan' -Shanya i Yuga
Zapadnoy Sibiri.- Stratigrafiya. Geologicheskaya korrelyatsiya, tom 2, N 3, pp.
24-31 .

Karl Zagora (Grimmen)

I am working at the m oment on a
monograph about subsurface Upper
Devonian of NE-Germany, together
with Profs. Walliser & Ziegler and Drs.
Weyer, Königshof & Blumenstengel.
[see also contribution under Memliership
Yolkin E.A., Sennikov N .V. , Buslov M.M., Reports - Ed.]
Yazikov A.Yu., Gratsiano va R.T., Bakharev N .K. 1994. Paleogeographic re-

MEMBER REPORTS
Integration of Biostratigraphy, Magnetic Susceptibility, & Relative SeaLevel Change: A New Look at High Resolution Correlation
R EX

E.

Introduction
Traditional means of regional correlation are at or near their effective Jimits of resolution. Thus it is appropriate
to test and evaluate new and more preeise tools for dating and correlation in
support of the interpretation of the geologic record. An ideal tool for this task
would be one tha t allows for the establishrnent of local, regional, and global
time lines (chronostratigraphic surfaces or intervals) which could be calibrated to reversal magnetostratigraphy or
radiometric geochronology. Unfortunately neither reversal magnetostratigraphy nor radiometric geochronology
can, by themselves, provide the levels
of stratigraphic resolution we seek. Tue
former is limited by widely spaced intervals between reversals and problerns
with remagnetization, and the Jatter by
the magnitude of analytical errors.
While biostratigraphic resolution is
constantly being refined through more
precise definition of taxa and temporal
changes in populations, and by increas-
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es in integration of composite assemblage biozones, biostratigraphy will ultimately be limited by the evolutionary rates
of biozone taxa. In addition, there is always the inherent Jack of isochroneity
ofbiozone boundaries regardless ofour
tacit assumption of the isochroneity of
these boundaries. Seismic and sequence stratigraphy provides a much
needed link to sea-level change but time
resolution and correlation of sequences on interregional and intercontinental scales is subject to sorne debate. One
of the rnore promising approaches to
the need for greater stratigraphic resolution being actively pursued by several SOS rnembers has been the use of
cyde or event stratigraphy that has lcd
to the recognition of abundant, closely
spaced, short-term (19 ka to 1.3 Ma)
cycles and episodic events in the rock
record . These cycles and events are
preserved as isochronous to near-isochronous surfaces and thin stratal units,
and are widely distributed in most
modern and ancient sedirnentary ba-59-

sins, especially in hemipelagic and pelagic facies. Deposits represenHng cycles and events develop from shortterm physical events (e.g., meteorite
impacts, volcanic ash falls); chemical
events (abrupt changes in atmospheric
or aquatic chemistry); biological events
(e.g., extinctions, mass mortalities); and
composite events caused by the interaction of two or more of the aforementioned. There is also a growing body
of work suggesting that many 3rd order (0.5 to 5 Ma) and 4th order (0.08 to
0.5 Ma) events are related to glacio- and
tectono-eustatic cycles or other related
global events (e.g., anoxic events, oceanic advection events, intrapla te stresses) with very short boundary transitions. Boundaries of such events comprise valuable high-resolution markers
for chronostratigraphic correlation but
are typically difficult to correlate especially on the interregional and intercontinental scale.
Aside from all of the arguments centered around the complex mix of sea-
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Jevel change, global, regional and Iocal
tectonics, the one thing that all net
changes in sea-level have in common
is a change in base-Ievel (Christie, et al.,
1988; Hag, 1991; Vail, et al., 1991 ). How
these net changes were achieved is a
matter for debate but the evidence of
their existence is preserved in the rock
and fossil record and, with varying levels of success, packages of sediment
related to short term changes in sea-level are n·ow being correlated over greater distances. Problems associated with
the correlation of these events center
around difficulties of recognizing such
events, distinguishing between au tocydie and allocyclic events, and the correlation of events with fidelity. What
has largely been overlooked is the connection between events rela ted to
changes in sea-level and the relative
fractions of biogenic and lithogenic
components in marine sediment. In
general, lowering base-level results in
an increase in lithogenic fraction relative to the biogenic fraction and raising base level produces the opposite
effect. Ferrimagne tic minerals are a
common component of all lithogenic
fractions and for any given geologic
rnoment the percentageof ferrimagnetic minerals to other lithogenic minerals is reasonably consistent. Determining this relationship then provides a
reasonable estimate of the change in
proportions of lithogenic and biogenic
fractions (while it is acknowledged that
both fractions ma y vary, the lithogenic
fraction typically varies at a higher rate
than the biogenic fraction). The concentration of ferrimagnetic minerals per
sample mass can be easily and rapidly
determined by measuring the susceptibility of such minerals to induced magnetization, a quantity commonly referred to as magnetic susceptibility or
simply MS. We stress !hat what is being measured is induced magnetization as opposed to remaner'lt (or fossil)
magnetization related to Earth's magnetic field. The latter requires much
care in sample orientation and is strengly affected by subsequ ent thermal overprints the severity of which may render unless the original reversal history.
What we offer here is a method of
integrating the proven methods of biostratigraphy, MS of marine sediments,
history of sea-level changes, and tie-

points of the chronometric time scale
to produce a magnetosusceptibility
stratigrnphy (MSS) curve. MSS is similar in nature to the application of MS in
some deep-sea studies. The use and
application of MS in deep-sea studies
is different from w hat we propose, and
no attempt has been made to correlate
MS over interregional or interconbnental distances using MS from outcrops
or cores. MSS has none of the drawbacks of reversal magnetostratigraphy
while providing resolution better than
the biostratigraphy used for temporal
control. Because of the mechanisms
controlling the MS of marine sediments,
MSS is capable of intrabasin, interbasin, interregional and intercontinental
correlation. While this claim may appear overstated, we feel the success of
the method in the Devonian example
discussed here is empirical proof in
practice.
Magnetosusceptibility stratigraphy
or MSS
General. - What is MSS? MSS is the

integrabon of standard biostratigraphic data and the magnetic susceptibility
(MS) curve fo r m arine sediments from
various stratigraphic sections to develop a composite MS curve that is independent of, but constrained by, standard biozones, and where possible, is
rela ted to radiogenically dated tiepoints of a chronometric scale (see Fig.
1 for an example). The MS of sediments
is the basis for MSS and, because susceptibility varies in proportion to the
d etrital dominated iron-contai ning
mineral fraction of marine sediment,
MS acts as a proxy for changes in sea
level (local, regional and eustatic). As
such, MS is a viable and independent
means for local, regional and global
correlation of marine strata with resolutions equivalent to Vail's4th (0.08-0.5
Ma), 3rd (0.5-3 Ma), and 2nd (3-50 Ma)
orders, and theoretically on the Milankovitchscale (19,23,41, 100, 413ka), with
temporal resolutions decreasing from
intrabasin to interbasin to interregional to intercontinental.
Although it is necessary to integrate
biostratigraphy and MS for temporal
constraint in the development of composite MSS reference sections, once established the fades independence of the
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MSS reference curve allows time lines
to be extended through pelagic, hemipelagic and neritic facies. Sampling of
marine units at intervals close enough
to include changes in the concentration
of ferrimagnetic minerals allows the reconstruction of the history of sea level/base level change for a basin, a region, or the Earth. Creation of composite magnetostratigraphic sections for
basins or regions provides a powerful
correlation tool independent of facies
and potentially much more sensitive
than most biozone fossils. MS data are
amenable to analysis by graphic correlation techniques and where data points
become abundant this is perhaps the
most expedient method of comparing
local sections with the composite.
Rationale. - A common fa ctor in relating cycles and events to global events
is that allocyclic pelagic and hemipelagic marine sediments consist of two
fra ctions, biogenic and lithogenic, and
the ratio of these fractions varies in proportion to supply (Einsele and Ricken,
1991b). In the context of dilution cycles (as opposed to productivity cycles),
the supply of the Iithogenic fraction will
vary with net changes in base-level regardless of the mechanism. One very
important component of the lithogenic
fraction is ferrimagnetic and this ferrimagnetic component is both proportional to the volume of the lithogenic
fraction as weil as iron content of this
fraction. The measurement of the ferrimagnetic component as MS is common practice in deep-sea studies where
MS is used as proxy for 8 160 and for
carbonate content (essentially the inverse of MS / lithogenic fraction). The
magnitude of the ferrimagnetic component is easy to measure by assessing i ts
susceptibility to being magnetized and
thus in our approach the MS measure
of marine strata proxies not only for the .
volume of lithogenic sediment (relati ve
to the biogenic fraction) but also for the
net changes in sea-level responsible for
controlling the volume of the lithogenic fraction. lt is necessary to make the point
here thaf our data have greater range (by at

least 10-1) than any reported by virfu!' of a
susceptibility instrument optimized for this
purpose.
If this analysis is applied to a stratigraphic sequence with m odera tely
good biostratigraphic control, the result
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is an MS curve showing high magnibetween genetically related basins
problems can be overcome by cretudes of susceptibility during periods
with resolution decreasing to 0.1 to
a ting composite sections.
of greater Jithogenic contribution (shal1.0 Ma over interregional and inter- 6. Effects of biogenic ferrimagn etic minlowing events) and low magnitudes
continental distances.
erals.- The effects of biogenic ferriduring periods of less lithogenic con- 4. Effecfs of diagenesis on ferrimagnetic
magnetic minerals (most notably
tribution (deepening events). Applyfraction .- The extent of iron diagenmagnetite of bacterial or algal oriing this analysis to intrabasin events
esis and consequent effects on maggin are of concern for studies where
allows for correlation of specific autonetic properties will depend on the
grain orientations are important. lt
cyclic and allocyclic events across the
degree to which REDOX conditions
is much less important here because
basin. Extending this analysis to adjaare established, as well as the grain
we measure whole rock MS and becent basins allows for distinguishing
sizes of the magnetic species and the
cause the iron utilized by magnetobel\veen autocyclic and allocvclic conavailability of iron. For example,
tactic life forms came from the extrols on the lithogenic fractio~ making
und er REDOX conditions magneti te
isting iron budget of the sediment
it possible to establish interbasin correand other iron oxide rninerals rnay
and formation waters, thus the conlation of the event !hat caused the cobe dissolved in proportion to the
centration of whole rock iron has not
eval change in MS. Maxima and miniarnount of organic matter present in
changed. In this context, the volume
ma of MS can be correlated on the bathe sedirnent. Dissolution selectivecontribution and grain size of magsis of relative magnitudes and position
ly removes the smaller grain fraction
netite from biogenic sources is usuwithin a biozone scheme. Magnitudes
causing a coarsening of the magnetally very small and therefore, in
are unlikely to agree among basins due
ic fraction. The net effect is variable,
rnost cases, unlikely to significantly
to subtleties in transport, etc., but as
depending on the volurne of the fineffect an MS curve.
discussed for the Tafilalt and Ma'der
er-sized fraction, but will almost 7. Variations in soZ1rce or provenance of
Basins (Anti-Atlas, Morocco), the relacertainJy act to decrease the magniferrimagnetic minerals.- While a
tive position and intensity of magnitude of susceptibility, BUT will not
concern with deep-sea studies and
tude provides a definable MS signature
destroy the MS signature.
with studies of sedimentary basins
correlative between basins at resolu5. Effects of bioturbation 0 11 MS signal.proximal to source, it is less so with
tions on the order of at least 0.3 to 1 Ma
It is generally agreed that the effects
more
distal pelagic and hemipelag(-4th order) (given our present samof bioturbation obscure the MS sigic
sequences
of the type described
pling density). We also show that on
nal
to
some
degree.
Concerns
about
here.
In
any
event,
if the effects were
the order of 2 to 4 Ma (-3rd order) MS
these effects are normally discussed
enough
to register in
pronounced
can also resolve intercontinental correin the context of polarity and other
these
facies,
they
would
be allocylations (see Fig. 3 for an example).
studies where identifica tion of disclic and of the type we wish to
Possible problems and concems. - The
crete time boundaries is a concern.
record (e.g., local and regional
following are legitimate problems and
ln the case of MS, these concerns are
epeirogenics, eustasy, clirnate).
concerns that need some elaboration.
less relevant. The extent to which 8. Sources for variations in the MS
The space allotted to each is approxithe MS signal will be "blurred" decurve.- Variations in MS of any sedmate to the importance of the problem
pends on the rate of sediment accuiment reflect changes in lithology,
or concern.
mulation, the degree of resolution
i.e., fluctuations in the ratio of biodesired and the intensity of biotur1. Useful sediment and facies types.genic to Jithogenic compon!;'nts in
bation. Generally, slow rates of sedAny that contain trace amounts of
the sediment. Exceptions to this
fenimagnetic minerals (marine and
iment accumulation will not supgeneral statement include disproport infaunal burrowers (because of
non-marine). To effectively correportionately ]arge volumes of essenlow nutrient levels) and thus the eflate between different facies may
tially non-magnetic lithogenic rninrequire the creation of a composite
fect of bioturba tion is potentially
erals (detrital quartz and alkali feldMSS section in the facies with the
greater in thicker sequences. Howspar) and ferrimagnetic minerals of
dominant biostratigraphic control.
ever there is evidence that bioturbabiogenic origin.
tion effects on the magnetic proper2. Time periods.- MS is not restricted
What are the causal mechanisms for
ties of thick units are minimal.
to any portion of the. geolog;,: colvariatioris in the general case? ReWorking at resolutions >100 ka
umn although its effectiveness will
cent work with loess deposits and
tends to smooth out the effects of
dirninish in the absence of a viable
deep-sea sediment have convincingblurring caused by bioturbation.
chronostratigraphy.
ly related variations in MS to orbitThe intensity of bioturbation is an
-3. Resolutio11.- The effective resolual fordng mechanisrns with Milankindependent factor and there will be
tion in Plio-Pleistocene loess and
ovi tch scale resolu tions of 19, 23, 41,
units in which the combination of
deep-sea sediments is in the low end
100 & 413 ka and 1.3 Ma. No one
factors is such that it will be imposof the Milankovitch band (19 ka)
disputes the effect of glacio-eustasy
sible to accurately determine the
over relatively short distances. For
on cycles during periods when glaoriginal MS signature of the unit.
older strata, resolutions of this scale
cial conditions persisted. Less clear
However, we believe that these
may be attainable within basins or
is the relationship between orbital
-61 -
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forcing, global eustasy, and sedimentological controls during nonglacial times, but there is a growing
body of evidence that orbital forcing mechanisms are detectable in
sediments at least as old as Cambrian (Einsele and Ricken, 1991a;
Fischer, 1991; Goldhammer, et al.,
1987; Goldhammer, et al., 199-l;
Grotzinger, 1986; Koerschner and
Read, 1989; Strasser, 1991). The pione~ring work of Vail and his colleagues (Vail et al., 1977) has drawn
much criticism concerning the regional and global correlation of 3rd
order events or sequences (those
with 0.5 to 5 Ma duration). While
there is no great debate about the
rock record containing evidence of
Ist (50+ Ma) and 2nd (5-50 Ma) order eustatic sea-level changes, much
has been written both for and
against the recognition of global 3rd
order cycles or eustatic sea-level
changes. The central concern of parties on both sides of the argurnent
ishow to recognize and validate the
preservation of small-scale eustatic
changes in the context of local and
regional tectonics, basin evolution,
and changes in the rate of tectonic
subsidence and sediment supply
(Christie, et al., 1988; Hallam, 1991;
Vail, et al., 1991 ) cover the spectrum
of this controversy). For the most
part, all views have some legitimacy and most agree that, while it is
not possible to correlate single
events on a global scale, it is possible to correlate, within the limits of
biochro11ostratigraplzic schemes, series
of sea level events interpreted from
depositional sequences of characteristic systems-tract patterns with similar series of events in other areas.
The question of the controlling
mechanism for short-term 3rd and
4th order fluctuations in sea-level
still remains. We would· argue, as
have others, (Crick, et al., 1994,
Crick, et al, in review; Einsele and
Ricken, 1991a; Fischer, 1991; Hansen, et al., 1993; Haq, 1991; Laferriere, et aJ., 1987; Vail, et al., 1991) that
the case for the existence of correlati ve 3rd order eustatic cycles
(whether as orbital or carbonate cycles, or MS curves) has been made
in principle by the demonstration of

these correlations. We also agree as
do most of the above that a great
deal of basic work is required to
properly demonstrate, first the separation of autocyclic and allocyclic
sequences within basins, second the
correlation of allocyclic events and
s_e quences between regionally rela ted basins, and finally correlation of
sequences among paleogeographically unrelated basins. We feel that
such an approach would be most
convincing if accomplished within
a coherent interval of time such as
the Devonian wi th its wealth of bios tra ti gra phi c and chronostratigraphic work completed or in
progress and its abundant evidence
of yet unexplained global cycles
(Becker, et al., 1991; House, 1983;
House, 1985; House, 1989a; House,
1989b).
A Devonian Example
General. -A total of 33, limestone and
marl beds (196 specimens) were sampled at five localities in the Tafilalt Basin. These beds, mainly Devonian, also
included one Late Silurian and two
Early Carboniferous units. Units identified as the same age were sampled at
different Jocalities to evaluate susceptibility consistency over relatively long
distances. To test the susceptibility
method within the basin, samples were
analyzed from sections overlapping in
age and separated over a dista nce of
>30 km. To test the within unit variability of susceptibility, 10 sites were sampled in the same 15 cm thick bed over a
distance of approximately 1 km at Bou
Tchrafine. Six cores were dril!ed at each
site or unit, and within each bed, samples were drilled from the same stratigraphic level, a process made easier by
thin beds and the unselfish sharing by
M. R. House and R. Thomas Becker of
unpublished section descriptions, etc.,
as weil as their time and experience
when field seasons coincided in the
Tafilalt. Cores were cut to standard
paleomagnetic lengths to avoid surface
weathering effects. The thirteen samples from the Ou Dris Est section (ODE)
(Zagora Graben, Ma'der Basin) consist
of matrix filled living chambers of nautiloid cephalopods collected for evolutionary and biostratigraphy purposes.
Nautiloid living chambers filled with
-62-

sediment upon decay of the animal and
serve as a valuable source of biostratigraphic information as well as MS.
Limited samples from horizons in the
ODE section prevented more than two
susceptibility determinations from any
one level. MS analysis of 11 samples
across the Silurian/Devonian boundary stratotype at KJonk (Czech Republic) provide a limited test for intercontinental correlation. Klonk samples were
collected by Ellwood during a study of
polarity changes across the boundary.
These samples are constrained in time
by virtue of having been taken from the
numbered stratotype limestone beds.
The intervening shales have not been
sampled nor were they included in the
original stratotype definition.
Figure 1 illustrates the MS record
from all sites in the two Anti-Atlas basins. However, the following discussion is limited to the Silurian/ Devonian
boundary interval and the Early Eifelian through Middle Givetian interval
(costatus through middle varcus zones)
to take advantage of the most heavily
sampled portions of the section and for
comparison between basins (Fig. 2) and
regions (Fig. 3).
Intra- and Interbasin Comparison . Data from three Tafilalt sections (Jebel
Amelane (JA), Bou Tchrafine (BT), and
Jebel Mech Ird ane (JMl)) and the
Ma'der section [Ou Dris Est (ODE)]
provide a high resolution composite
MSS record for the interval Early Eifelian through Middle Givetian (costatus
through rniddle varcus zones) with sample overlap resulting from samples faken from the same biohorizons in different sections (Tafilalt) and basins (Tafilalt & Ma'der) (Fig. 2). The MS curve
for the interval document several fluctuations about a moderate stand of sea
level with three deepening events of
low magnitude and two shallowing
events of high magnitude. Several
changes in MS of smaller magnitude
also occur, and the records for the two
basins are virtually identical, differing
only in magnitude. Like the records
from other regions (columnar data of
Fig. 1), the data describe a deepening
episode through the beginning of T-R
cycle Id with a small shallowing event
near the australis/kockelianus zone
boundary and close in time to shallow-
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ing events in the western U.S.A. and
Germany. The first deepening event
occurs in both basins in the mid-kockelianus zone and the beginning of cycle
Je, an event also d ocumented in North
America and Germany. The trend then
reverses and documents a major shallowing event interrupted by a small
magnitude deepening event constrained by three sites in both basins in
the upper kocke/im111s zone. The deepening event corresponds in time to the
Kacak global eusta tic and bio-event.
This change marks the beginning of
cyde 1f and the Kacak bioevent. Thereafter the record for the Anti-Atlas describes a shallowing event in both basins in the earliest hemiansatus zone
(earliest Givetian), signifying what we
interpret as a shal!O\-v ing event of
epeirogenic nature as it is not presently recorded outside the study area. This
is succeeded by a rapid return (-0.25
Ma) to a deepening profile in the mid
hemiansatus zone also with no counterpart in other regions. Shallowing conditions rapidly return (-0.25 Ma) in the
upper hemiansatus zone, an event described from the published sedimentological and paleontologica l record for
north Africa. Deepening conditions
retum to both basins in the lower varcus
zone, an event also observed in the New
York sequence. This deepening trend
peaks at the level of the Taghanic event
in the middle rn rrns zone where data
from two sites (JA6 & BT6) describe
deepening conditions for northwestern
Gondwana corresponding to the major
global deepening event and the well
defined onset of T-R cvcle 11a. Three
points (BT7, JA7, BT8-17) representing
12 sites document a return to shallowing conditions over approximately 1
Ma continuing cit least to the end of the

middle varcus zone. The peak of this
trend cannot be fixed and there are no
shallowing events reported at this time
in other regions. The 10 sites ofBT8-1 7
are an important test of the within unit
variability of susceptibilities described
earlier based on 60 samples (6 frbm each
site). Data from these sites documenta
variability that is generally less than
that observed at single sites and suggest that the variability of susceptibility within individual units is low. This
relationship is also documented by
samples taken from the same horizons
from different sections (BT6 & JA6; JA7
& BT8-1 7).
There can be little doubt that the
similarity of MS curves between the
Tafilalt and Ma'der Basins represents
anything but sea-level control over influx of the ferrimagnetic bearing lithogenic fraction into the two basins. The
temporal spacing of the maxima and
minima for this interval correspond to
either 3rd or 4th order events and provide a means of correlating such events
within and among genetic basins. Once
established in a composite MSS reference section, the uniqueness of the character of the MS curve would allow for
correlation of the type illustrated here
without the necessity of detailed biostra tigraphic control BUT it would be
necessary to have some general biozone
control. As good as the correlation is,
it will get better with more closely
spaced sampling.
Interregional Correlation. - A comparison of the MS curve of the Klonk
stratotype pelagic limestones ,,v ith the
pelagic/ hemipelagic limestones of the
Anti-Atlas across the Silurian/ Devonian boundary shows the same basic
MS curve in both basins (Fig. 3). As the
basins are known to have been isolated

paleogeographically and separated by
the closing Iapetus Ocean, the agreement in time of the low magnitude peak
(deepening event) at the Silurian/Devonian boundary and the following
high magnitude peak (shallowing
event) at 407 Maare considered eusta tic (as marked). The last peak (406 Ma)
may be the result of epeirogenics or
eustasy as we have no other d atci for
comparison. The "known" event in the
GERMANY column opposite the 406
Ma deepening peak has been reported
as a shallowing event (Krebs, 1979).
The correlative aspects of the susceptibility signature provides a much more
objective index for this interva] than the
combination of zone fossils (Monograptus uniformis uniformis, lcriodus
hesperius,I. woschmidti, and Scyphocrinites elegans) as well as something approaching a time-synchronous time
horizon.
Chlupac and Kukal (1977, pg. 96)
reported "At the Silurian/Devonian
boundary no change of facies occurs
and the boundary proper is precisely
recognizable only by the palaeontological content" (our italics). Tables in
Chlupac and Kukal do show fluctuations in percent lithogenic fraction within limestones and the overall chciracter
of the sequence (alternating limestones,
marls and shales) is similar to that of
eastern Morocco. We feel tha t we now
have a much better picture of the contribution of conodonts in the Silurian
which has enabled us to place the Silurian/Devonia n boundary more precisely in Morocco where it is defined
by the first appearance of the conodont
lcriodus hesperius in association with J.
woschmidti and the tentaculite Nowakia
arcuaria. This level is approximately 1
Ma below the original boundary and

Continued from bottom of page 64
ity record is considered representative for the interval. Dashed lines suggest trends or patterns without samp]e control.
Recognized ammonoid and conodont biozones and their corresponding geologic periods are listed along the outside of
the right margin. Modifications to conodont zones after Fordham (1992), Klapper (1988, 1993), Klapper & Foster (1993)
and Johnson & Klapper (1992) and the decision of the IUGS Subcornrnission on Devonian Stratigraphy to use the first
appearance of hemiansatus as the base of the Givetian. The chronornetric scale (Fordham,1992) is used as a guide for
illustrating the approximate duration of deepening and shallowing events. The position ofDevonian global events (e.g.,
Keilwasser) relies heavily on House (House, 1989b; House and Dineley, 1985) and Chlupac & Kukal (1986). Vertical bar
with grey shading identifies the T-R Cycles of Johnson et al. (1985) with rnodifications (Johnson and Klapper, 1992;
Johnson and Sandberg, 1988). Summaries of principal deepening events (arrows) and shallowing events (balls) for
geographic regions shown in six columns to the Ieft of the T-R co]umn (see text for details). Some data of Anti-Atlas and
N. Africa columns are unpublished . Grey arrows and balls of Anti-Atlas column are tenta tive.
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Insight into the Devonian Eustatic Curve After the Moscow Symposium
GRZEGORZ RACKI

In a paper of 1985 Johnson, Klapper
and Sanberg identified sedimentary
events in disjunct marine areas of
Euramerican Devonian and compared
their timing; the recognized synchroneity of transgressions was the basis for
construction of qualitative eustatic
curve. This plot was the first such detailed synthesis with reference to the
standard conodont zonation, although
general transgressive-regressive (T-R)
pattern has been weil known since the
clear-sighted summary by House in
1975.
Five Laurussian areas, analysed by
Johnson and co-authors differently contributed to the final conclusions, and
North American (especially Nevada)
overprint on the established 12 T-R
Cycles is evident. Western European
sucessions were of secondary importance. Consequently, the GLOBAL status of the curve could be questioned:
maybe it was essentially the North
American SUPRAREGIOI\'AL bathymetric picture, quite different from real
world ocean level changes due to a specific pattern of subsidence and uplift of
this cra ton.
I hope that after almost 10 years of
examination in various tectonic and facies-climatic settings we are close to
resolution of the above dilemma. The
Moscow Symposium on Devonian
eustasy summarized the present
knowledge, and papers placed in the
Abstract Volume are preliminarily reviewed in this context. Despite varying
degree of accuracy, eighteen papers
present conodont-dated sedimentary
events, whilst in seven others sea-Jevel
fluctuations are discussed only in terms
of substages (subages) of uncertain sig-

nificance (see my comment in SOS fa ll is traced not only in the Eurasiatic
Newsletter no. 10).
seguences (especially across the RusIn first order, fall of the "iron cur- sian Platform), but in the U .S. Midconta1n", results in great influx of more or tinent shelf too (Day). In the Jatter area
less reliable data from the former Sovi- also the late Givetian lla T-R Cycle
et Union; it is significant for elimina- could be divided in two cycles. Becker
tion of the North American bias of the and co-authors show the worldwide
eustatic standard. For Russia the event nature of the mid-Frasnian (upper 11c)
scenario is summarized by Rzhon- flood ing (Rhinestreet deepening of
snitskaya, Kulikova and Sokiran, and New York). In contrary, the intra-Eifefor whole North Eurasia convincingly lian T-R Cycles, in particular Ie, could
by Karaulov and Gretschischnikova. be identified only in few new areas
Undou btedly, world wide extent of sev- since synthesis of Johnson and co-aueral T-R Cycles of Johnson and co-au- thors.
thors seems tobe weil documented. For
Another valid aspect is quantificaexample, major deepening events in tion of the sea-level changes. Such a
North Eurasia (i.e. also cornprising Si- calibrated bathymetric curve was preberian craton) are fixed to the follow- sented for New York Devonian by
ing conodont units: the bases of the House and Kirchgasser. There are also
dehiscens (= initial transgression Jb of first estimations of the profound offlap
Johnson et al.), northoperbonus (upper near the Frasnian-Famennian boundary
lb), patulus (Ic), within the middle (e.g. 60-100 m by Sandberg and Zievarcus (Ila), the bases of transitans (see gler). Such data are prerequisite for
below), rhenana (?broadly dated IId), proper hierarchical evaluation of the Tmiddle triangularis (lle) and expansa R cyclicity, and careful paleogeograph(IIf). Comparable pattern is evidenced ic analysis of sea ranges is the next step.
for other parts of Laurussian shelf (Po- At the moment, two major Devonian
land including), as weil as for other con- "depophases" of Johnson and co-autinents (China, North Africa, Australia). thors, ini tia ted in sulca tus (I) and varcus
Nevertheless, some departures from (II) Zones, seem to need supplement by
the eustatic curve are repeatedly noted e.g. probably more prominent onlaps
in the above areas. This was underlined near the Emsian-Eifelian boundary (Ic)
by me for the Early Frasnian eustatic and in the rhenana Zone (IId; Lower
rise in the transitans Zone (called Ilb / Kellwasser Event).
c; Frasnes Event of House); Day and coIn summary, overall control of Deauthors introduced lately cycle IIb-1 for vonian facies progressions by eustatic
central and western North American sea-Jevel movements, as supposed by
cratonic basins. Another sea-level Johnson and co-authors, is markedly
change, omitted by Johnson and co- confirmed. However, refinement and
authors, is regression near the base of new subdivisions of this Euramerican
the rhenana (gigas) Zone, as postulat- qualitatitive eustatic framework are
ed by Narkiewicz since 1988. This pre- also necessary in several significant
sumed late Frasnian (pre-Ild) eustatic points toward its standarization in the
Devonian World.
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Vishwa Jit Gupta's Fraudulent Enterprise: Unanticipated Finale
JOHN

V.J. Gupta's 25-year career in academic fraud ,•.,ill be known to most
readers. In some 458 publications (involving 128 co-authors and including
5 books), he is documented as having
repeatedly plagiarized illu strations
from other people's publications, stolen material for use in spurious reports,
"recycled" specimens (up to4 times) for
reports from geographically widely
spaced localities, given fictitious localities for alleged finds, provided spurious fossil lists for localities he never
visited, asserted that identifications he
presented had been confirmed by leading authorities who deny having seen
rnaterials from the localities in question,
made other workers co-authors of papers (or put their names on volumes as
co-editors) without seeking their approval, insisted on h avi n g himself
rnade co-author (even senior author) of
manuscripts by research students to
which he made no significant intellectual contribution, and so on. There is
no need to continue reciting the litany
of Gupta's academic atrocities ... He has
alleged in his defence, however, that if
there is any spurious ma terial in his
papers it was entirely due to his numerous co-authors who have been part of
an international conspiracy to "bring
him down". Such would have been an
enormous und ertaking, but the 178
publications of ,,.,hich he is the sole author are also shot through with fraudulent ' data', perhaps even more so than
his co-authored papers ...

A.

TALENT

on foreign materials obtained by theft
or 'for teaching purposes' from foreign
sources or p lundered from the teaching collections at Panjab University.
Soon afterwards he was given a personal chair in recognition of his contributions to science.
A !arge slice (42 papers) of Gupta's
oeuvre concerned the Devonian system. Many of his early publications
based on scruffy illustrations of Late
Ordovician-Llandovery macrofossils
(brachiopods, corals, trilobites, and
mollusks) supplemented by pictures
p lagiarized from other people's publications were proffered as 'documentation ' of Devonian faunas. He soon
moved into Devonian conodonts (14
papers) and microvertebrates, drawing
hea vily on material from A msd ell
Creek, New York obtai ned, it is assumed, during a sojourn at the University of Aberystwyth.

D ocumentation of Gupta's unacceptable activities has now been presented in some 40 publications in Indian and foreign journals (e.g. 1988, Cour.
Forsch.-Inst. Senckenberg 106; 1989,
Nature 338: 613-615; 1990, J. geol. Soc.
India 34: 575-586, 35: 569-585; 1990, Bull.
Jnd . Geol. Assoc. 23: 39-61; 1993, J. Paleont. 67: 486-493). The Jatest significant
publi ca tion , by 7 Indian au th ors
(Shanker, R., et a/., 1994, Indian Minerals 47 (4): 263-286), documents results
of an expedition directed by the GeoIogical Survey of India to probe 7 Gupta 'localities', includ ing 5 which he
Gupta had a penchant for plagia- claimed had produced Devonian fosrism. For instance, illustrations plagia- sils; all 7 Jocaliti es proved to be spurirized from F.R.C. Reed's monographs ous.
on fossils from Burma and the Central
In February 1991 Gupta was susHimalaya published in 1908 and 1912
pended
by Vice-Chancellor R.P. Bamfigured prominently in Gupta's 1966
bah,
but
was reinstated on 28 Ja nuary
PhD thesis. The pictures· appeared
1992
by
a
new Vice-Chancellor, T.N.
again in Gupta papers, extracted from
Kapoor.
A
m
onth Jater, a retired former
his thesis, in volumes 20 and 21 of the
Panjab University Research Bulletin. Chief Justice of the Sikkim High Court,
Copies of a concordance of plagiarized M.S. Gujral, was appointed as Enquiry
pictures and their sources was sent to Officer to Iead a n investigation int_o
successive vice-chancellors but these Gupta's scientific activities, especially
were not acknowledged. In 1972 Gup- the accusations of plagiarism, recycling,
ta was awarded a DSc for a thesis con- fictitious Jocalities, and duping of cosisting of an agglomeration of spurious au thors. The session s, w ith Justice
reports from fictitious localities, based Gujral presiding, extended over 2 years.
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In late April 1994, a 151 p. report was
submitted by Gujral to Vice-Chancellor
Kap oor finding Gupta gui lty on all
charges. On 30 June 1994 the report was
considered by Panjab University Syndicate, but the matter was sidestepped,
being referred to the Panjab University
Senate for action. The Senate met on 24
September. Though documentation of
Gupta's fraudulent enterprise had long
since reached a point where there was
only one Iogical solution, the PU Senate perversely opted to do otherwise!
The issue was no langer Gup ta's
guilt but what to do about it. The issue,
if mishandled, had potential to do grea t
institutional damage. This is exactly
wha t happened . Panjab University already had an image problem, but it is
now worse. The chairman at the meeting, Vice-Chancellor Kapoor, gave no
lead regarding the implications of any
potential decision compared with any
others. The final decision fell just short
of exoncrating Gupta, only 5 out of the
55 present believing he should be dismissed. In their haste to protect a colJeague, regardless of conseguences,
they transrnitted an irnage of their institution as a refuge for individuals having little if any committment to the
broader community whose servants
one assu mes them tobe. Though the
Panjab University Academic Senate
may be highly deserving of a bundle of
sharp bits and pieces being directed
their way, all is not gloom. There is an
upside to the affair: all major Indian
newspapers expressed indignation at
the outrageous decision.
Ideally, an Academic Senate so ind elibly associa ted with self interest
should be somehow sidelined or, even ·
better, got rid of. And why, one might
ask? lt is because it was they who got
the Gupta affair so wrong. If similar circumstances were to recur, they could
be relied on to get it wrong again!
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New Data for Correlation of Early Devonian Bearing the Euryspirifer
tonkinensis fauna in Vietnam and South China
TONG-0ZUYTHANH

& TA HOA PHUONG

baoan et al.1992) (Zhong keng, wuyi,
yin baoan et all.1992). In the Dong VanSong No Due section marls, shales and
limestone Jens of the Mia Le formation
lie conformably on the Bac Bun Formation bearing the Howittia wangi (=orientospirifer
wangi in China) assemblage.
Sika Formation of North Vietnam
The rocks of Mia Le formation concorrelates with Lianhuashan Formation
tain abundant associations of benthic
in South China
Bac Bun Formation = Nagaoling For- faunas in particular corals: Favosites

Lower Devonian deposits are widespread in North Vietnam and South
China and thanks to the similar faunal
assemblages each pair of formations in
both areas is easily correlated as follows:

Iimestone and coaly shale interbeds. In
addition,some black, thin (2-8 cm), very
hard siliceous interbeds are observed in
the sequence. In these beds an abundant tentaculites association has just
been collected and indentified,from the
bottom upwards the following species
have been identified: Nowakia acuaria,

N.zlichovensis, N.mana , N.praernrsor,
N.ex gr.barrandei and chitinozoans
goldfussi, F.saurini, F.styriacus, Emmon- Bursachitina ric/011e11sis (paris et al. 1993).
sia yen/acensis,E.intricatus, Squameofa- At the same level Pham kim ngan 1981
vosites cechicus, Sqf.obiquesspinus, Echy- has discovered conodonts Polygnathus
ropora grandipomsa, Roemeripora bohemic- perbonus, Spatlwgnathodus stei11horne11sis
us, Heliolites praeporos11s Calceola sandali- 5. optimus, Hindeode/la denckmanni, Trina, Hadroplzylum? Brancai, Tryplasma sp., chonodella symetrica. From the upper
Pseudomicroplasma sp., Billingsastrea sp. Iayers of these beds some conodonts
and others. Brachiopods: Eun;spirifer have just been identified by Ta Hoa
tonkinensis, Indospirifer kwangsiensis, Phuong :Belodella devonica, Panderodus
Glyptospirifer clnti, Stropheodonta pattei, unicostatatus , Pandorinellinn sp, PolygMegastrophia aff. concava, Dicoelostrophia nathus linguiformis lingu1for111is.
CONCLUSJON
annamifica, Parachonetes zeili, Howe/lella
sp, Megastrophia orientalis, Cymostrophia
The above-mentioned data provide
sp. Thiemella (?) communis and others. a convincing basic for identifying the
Bivalves: Mytilarca (Pleclomytilus) Mia Le formation bearing the Euryspirioviformis,Pteria (cornelites) dochotoma, fer tonkinensis fauna in the Dong Van Plerinea (tolmaia) linea/aerecta, Posidonia Song No Due section in particular, and
sp. Trilobites: Proetus indosinensis, Prae- in North Vietnam in common as Pragidec/1enella sp.
an in age, Its equivalent (Yukiang For-

mation
Mia Le formation = Yukiang Formation
New data on the Euryspirifer to11ki11e11sis assemblage characteristic for Mia
Le formation in Vietnam and its equivalent in South China (Yukiang formation) are provided in this comment. The
Mia Le fom1ation bearing the Euryspirifer tonkinensis fauna vias first described
by the french geologist J.Deprat (1915)
as the Mia Leseries in Dong Van-Song
Nho Que section, Hagiang Province,
northerrunost Bac Bo, near the Vietnamese-Chinese frontier, and has been revised by Tong Dzuy Thanh et al.(1988).
The latter author dated this formation
as Pragian in age, while its equivalent
in south china bearing the similar EuConformably on the Mia Le forma- mation) in South China bearing the simn;spirifer to11kinC11sis assemblage is dat- tion are beds of black grey, fine-grained ilar Euryspirifer tonkinensis fauna may
ed as Emsian (Zho g keng, wu yi, yin limestone with marl, pelitomorphic be of the same age.
1

1

1

Integrated study of conodont biostratigraphy and physical stratigraphy of the
Beaverhill Lake Group (Late Givetian to Early Frasnian), Western Canada
TOM UYENO AND JACK WENDTE (GEOLOGICAL SURVEY OF CANADA, CALGARY, ALBERTA)

Point Gr to the platformal carbonates
of the Cooking Lake Fm or the deeperwater basinal equivalents, the Duvernay Fm, both of the Woodbend Gr. The
underlying Watt Mountain Fm includes
carbonates, evaporites and terrigenous
sediments deposited on a coastal plain
or in a very shallow sea. The BhL Gr is
divided into nine major depositional
cycles, and the shifts of fades in these
depositional cycles define two major
transgressive-regressive (T-R) successions.
The lower major T-R cycle exThe BhL Gr extends from the Watt
tends
from
the top of the Watt MounMountain Formation (Fm) of the Elk
tain Fm to the the top of Cycle D, a po-

The authors are conducting an integrated study of conodont biostratigraphy and physical stratigraphy of the
Beaverhill Lake Group (BhLGr) (210 m
thick; late Givetian to early Frasnian)
across the Western Canada Sedimentary Basin of Alberta. We recognize major depositional successions from the
study of cores and they are correlated
across the basin using wireline logs.
Cores are extensively sampled in each
of the major depositional successions.
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sition equivalent to about the middle
of the Moberly Member (Mbr) of the
Waterways Fm (of the old stratigraphic terminology; see Uyeno, 1974). This
cycle includes conodont zones ranging
from within the subterminus Fauna
(approximately Upper disparilis Subzone; see Klapper, in Witzke et al., 1985;
Klapper and Johnson in Johnson, 1990)
to the lower part of Klapper 's (1989)
Zone MN3. The upper major T-R cycle
extends from the top of Cycle D to the
base of the Woodbend Gr, and corresponds to the upper half of the MoberIy Mbr and the Mildred Mbr of the
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N .J. McMillan, A.F. Embry and D .J.
Waterways Fm. Conodonts from thjs References
Glass (eds.), v. Ill, Paleontology, Palcocycle are assigned to zones MN3 and a Day, J., T. Uyeno, W. Norri!>, B. Witzke, & B.
ecology and Biostra tigraphy, Ca nad ia n
part of MN4. The Watt Mountain Fm
Bunker. In press. Middle-Upper DevoSocie
ty of Petroleum Geologi sts, Memwas previously suggested to be a part
nian relative sea level histories of cenoir 14, p. 4-19--!68 (im print 'J 988).
tral
and
weste
rn
North
American
inteof the subterminus Fauna (Uyeno in
rior plains. Geological Society of Amer- Racki, G. 1993. Evolution of the bank to reef
Day et al., in press). In the BhL Gr, we
complex in the Devonian of the Holy
icr.
Special Paper series.
recogn.ize T-R cycles (after Johnson et
Cross Mountains. Acta Palaeontologica
al., 1985) lla-2 (witrun the subterminus Johnson, J.G. 1990. Lower and Miädle DePolonica, v. 37, no. 2-4, p. 87- 182.
vonian brachiopod-dominated commuFauna, approximated with the base of
Uyeno,
T.T. 1974. Conodonts of th e Waternities of Nevada, and their position in a
the Upper disparilis Subzone; Day et
ways Formation (Upper Devonian) of
model
(with
a
biofacies-province-realm
al., in press), Ilb, and probably llb-2 (of
northeastern and central Alberta. Geosection on revision of Middle Devonian
Day et al., in press) and llb / c (of Racki,
logical Survey of Canada, Bulle tin 232,
conodont zones, by G. Klapper and J.G.
1992).
93p.
Johnson). Journal of Paleontology, v. 64,
p. 902-941.
The top of the BhL Gr on the eastWitzke, B.J., B.J. Bunker, & G. Klapper. 1985.
ern shelf of Alberta is unconformable Johnson, J.G., G. Klapper, & CA. Sandberg.
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TIME SCALE FORUM
CM Becker has written in response to a request to review the Devon.ian Time Scale illustrated on the back cover.
A significant error in your chart is the placing of the Ann11/ata Event. lt forms the very base of the UD IV and falls in
the uppermost part of the traclzytera Zone. The Condroz Event embraces two d istinctive regressive episodes at the
crepidn / rho111boiden transition and \·vithln the Upper rhomboidea Zone. The Taghanic Event lies already in the hlghest part
of the Middle ,•nrcus Zone, not at its base. Most Maenioceras faunas of the world fall in the Middle varcus Zone but they
do not range into the transgressive event period which is marked in the Tafilalt by a thin black styliolin.ite. The distinction of the Middle and Upper varcus Zones is anyway very difficult and there may be no Middle varcus Zone pharciceratids but only facies-controlled absence of the Upper mrrns Zone marker conodonts in some important sections (e.g.,
Tully Llmestone of New York). All of these things, of course, do not affect your overall picture but give only better
stratigraphic precision.
R. Thomas Becker

Freie Universität Berlin
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